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THAT ARE REQUIRED IN ONE PART OF THE DOCUMENTS BUT NOT INDICATED IN ALL AREAS 

OF THE DOCUMENTS.  IF A CONFLICT OR OMISSION IS DISCOVERED, CONTACT THE 

ARCHITECT IMMEDIATELY FOR CLARIFICATION PRIOR TO THE START OF “WORK”.  

GENERAL CONTRACTOR SHALL NOTE THAT NO ADDITIONAL COST WILL BE INCURRED BY 

THE OWNER AFTER CONSTRUCTION STARTS. 
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CITY OF NORTH LITTLE ROCK 

NEW CONFERENCE CENTER 

NORTH LITTLE ROCK, ARKANSAS 

 

GENERAL INDEX / VOLUME 1 

October 31, 2024 

 

DIVISION     TITLE 

 

0 - PROCUREMENT AND CONTRACTING DOCUMENTS 

003132   Geotechnical Report Cover 

003132A   Geotechnical Report – Terracon Consultants, Inc. 

004000   Contract Forms 

004000A AIA Document A201 – 2017 Edition – General 

Conditions for the Contract of Construction 

004000B AIA Document G716 – 2004 Edition – Request for 

Information (RFI) 

006520 Taggart Architects Electronic File Release Forms 

    AutoCad Release Form 

    Revit Release Form 

006600   Index of Drawings 

007000   Trench Safety 

OSHA Regulation (Standards – 29 CFR) Part 926, Subpart 

P – Excavations 

 

1 - GENERAL REQUIREMENTS 

011000   Summary 

012100   Allowances 

012200   Unit Prices 

012400   Project Meetings 

012500   Substitution Procedures  

012600   Contract Modification Procedures 

012900   Payment Procedures 

013100   Project Management and Coordination 

013200   Construction Progress Documentation 

013300   Submittal Procedures 

013319   Field Testing Requirements 

014000   Quality Requirements 

015000   Temporary Facilities and Controls 

016000   Product Requirements 

017300   Execution 

017329   Cutting and Patching 

017419   Construction Waste Management and Disposal 

017700   Project Closeout 

018200   Demonstration and Training 

 

2 – EXISTING CONDITIONS 

024119   Selective Demolition 
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DIVISION    TITLE 

 

3 - CONCRETE 

031000   Concrete Formwork 

031500   Expansion and Contraction Joints 

033000   Cast-In-Place Concrete 

033500   Concrete Finishing 
 

4 – MASONRY 

042000   Unit Masonry 

047200   Architectural Cast Stone 
 

5 - METALS 

051200   Structural Steel Framing 

052100   Steel Joist Framing 

053100   Steel Deck 

054000   Cold-Formed Metal Framing 

055000   Metal Fabrications 

055100   Metal Stairs 

055213   Pipe and Tube Railings 
 

6 – WOOD, PLASTIC AND COMPOSITES 

061000   Rough Carpentry 

061643   Gypsum Sheathing 

064020   Interior Architectural Woodwork 
 

7 - THERMAL AND MOISTURE PROTECTION 

072100   Building Insulation 

072615   Under Slab Vapor Retarder (15-Mil) 

072726   Fluid-Applied Membrane Air Barriers 

074210   Composite Framing Support (CFS) Clip System 

074213.13  Aluminum Composite Material (ACM) Panels 

074214   Metal Wall Panels 

074219   Exterior Insulation and Finish System (EIFS) 

075423   Single Ply Roofing System (TPO) 

076200   Sheet Metal Flashing & Trim 

077119   Manufactured Snap-On Copings 

077233   Roof Hatches 

077234   Roof Hatch Rail System 

079200   Joint Sealants 
 

8 – OPENINGS 

081113   Hollow Metal Doors and Frames 

081416   Flush Wood Doors 

082110   Plastic Laminate Doors 

083320   Rolling Counter Doors 

083330   Rolling Service Doors 

084113   Aluminum Framed Entrances and Storefronts 

084213   Aluminum Framed Entrances (Doors) 

087100   Door Hardware  

087113   Automatic Door Operators 

088000   Glazing  
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DIVISION    TITLE 

 

9 - FINISHES 

092216   Non-Structural Metal Framing 

092226   Metal Suspension Systems 

092816   Glass-Mat Faced Gypsum Backing Board 

092900   Gypsum Board  

093000   Tiling 

093019   Large Format Porcelain Floor Tile 

095113   Acoustical Panel Ceilings 

096513   Resilient Wall Base 

096726   Floor Coating System 

096813   Carpet Tile 

096815   Broadloom Carpet 

097720   Decorative Fiberglass Reinforced Wall Panels (FRP) 

099110   Painting 

 

10 - SPECIALTIES 

102113   Phenolic Toilet Compartments 

102800   Toilet Accessories 

104116   Emergency Key Cabinets 

104416    Fire Extinguishers, Cabinets, and Accessories 

 

11 - EQUIPMENT 

114610   Owner Furnished and Installed Items 

114620   Owner Furnished – Contractor Installed Items 

 

12 - FURNISHINGS 

(NO WORK SPECIFIED IN THIS DIVISION) 

 

13 - SPECIAL CONSTRUCTION 

(NO WORK SPECIFIED IN THIS DIVISION) 

 

14 - CONVEYING SYSTEMS 

140000   Electric Platform Lifts 
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CITY OF NORTH LITTLE ROCK 

NEW CONFERENCE CENTER 

NORTH LITTLE ROCK, ARKANSAS 

 

GENERAL INDEX / VOLUME 2 

October 31, 2024 

 

DIVISION SECTION  TITLE 

 

DIVISION 21 FIRE SUPPRESSION  

210500   Common Work Results for Fire Suppression 

210523   General-Duty Valves for Water-Based Fire-Suppression Piping 

210548 Vibration and Seismic Controls For Fire Suppression Piping And 

Equipment 

210553   Identification for Fire Suppression Piping and Equipment 

211100   Facility Fire-Suppression Water-Service Piping 

211300   Fire-Suppression Sprinkler Systems 

 

DIVISION 22 PLUMBING  

220000   Supplementary Plumbing General Conditions 

220517   Sleeves and Sleeve Seals for Plumbing Piping 

220523   General-Duty Valves for Plumbing Piping 

220529   Hangers and Supports for Plumbing Piping and Equipment 

220548 Vibration and Seismic Controls for Plumbing Piping and 

Equipment 

220553   Identification for Plumbing Piping and Equipment 

220719   Plumbing Piping Insulation 

221005   Plumbing Piping 

221006   Plumbing Piping Special Ties 

223000   Plumbing Equipment 

224000   Plumbing Fixtures 

 

DIVISION 23 HEATING VENTILATING AND AIR CONDITIONING  

230000   Supplementary HVAC General Conditions 

230513   Common Motor Requirements for HVAC Equipment 

230517   Sleeves and Sleeve Seals for HVAC Piping 

230529   Hangers and Supports for HVAC Piping And Equipment 

230548   Vibration and Seismic Controls For HVAC 

230553   Identification for HVAC Piping and Equipment 

230593   Testing, Adjusting, and Balancing for HVAC  

230713   Duct Insulation 

230719   HVAC Piping Insulation 

230923   Direct-Digital Control System For HVAC 

231123   Facility Natural-Gas Piping 

232300   Refrigerant Piping 

233100   HVAC Ducts and Casings 

233300   Air Duct Accessories 

233416   Centrifugal HVAC Fans 

233423   HVAC Power Ventilators 
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DIVISION 23 HEATING VENTILATING AND AIR CONDITIONING (Con’t) 

233700   Air Outlets and Inlets 

237413   Packaged Outdoor Central-Station Air-Handling Units 

238126.13  Small-Capacity Split -System Air Conditioners  

238129   Variable Refrigerant Flow HVAC Systems 

 

DIVISION 26 ELECTRICAL 

260000   Supplementary Electrical General Conditions 

260519   Low-Voltage Electrical Power Conductors and Cables 

260526   Grounding and Bonding for Electrical Systems 

260529   Hangers and Supports for Electrical Systems 

260533.13  Conduit for Electrical Systems 

260533.16  Boxes for Electrical Systems  

260553   Identification for Electrical Systems 

260583   Wiring Connections 

260923   Lighting Control Devices 

262100   Low-Voltage Electrical Service Entrance  

262200   Low-Voltage Transformers  

262413   Switchboards  

262416   Panelboards  

262726   Wiring Devices  

265100   Interior Lighting  

265561   Theatrical Lighting  

265600   Exterior Lighting 

 

DIVISION 27 COMMUNICATIONS  

270529   Hangers and Supports for Communications Systems 

271000   Structured Cabling 

 

DIVISION 28 ELECTRONIC SAFETY AND SECURITY 

284600   Fire Detection and Alarm 

 

DIVISION 31 – EARTHWORK 

311000   Site Clearing 

311000   Site Grading 

312333   Trenching and Backfilling 

312500   Erosion and Sediment Controls 

313116   Termite Control  

313211   Slope Protection and Erosion Control 

 

DIVISION 32 – EXTERIOR IMPROVEMENTS 

321216   Asphalt Paving 

321313   Concrete Paving 

321373   Concrete Paving Joint Sealants 

321613.10  Sidewalks 

321613.20  Concrete Curbs and Gutters 

321723   Roadway and Parking Marking 
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DIVISION 33 – UTILITIES 

331100   Water Distribution 

333000   Sanitary Sewer Gravity Lines 

333000.10  Sanitary Sewer Manholes 

334000   Strom Drainage 

 

DIVISION 34 – TRANSPORTATION 

(NO WORK SPECIFIED IN THIS DIVISION) 
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DOCUMENT 001116 - INVITATION TO BID 

 

PART 1 - GENERAL 

 

1.1 PROJECT INFORMATION 

 

A. Notice to Bidders: Qualified bidders are invited to submit bids for Project as described in 

this Document according to the Instructions to Bidders. 

 

B. Project Identification: NORTH LITTLE ROCK COMMUNITY CENTER 

RENOVATION, North Little Rock, Arkansas 

 

1. Project Location: 2700 Willow Street, North Little Rock, AR 72114 

 

C. Owner:  City of North Little Rock, 120 Main Street, North Little Rock, 72119 

 

D. Architect:  Taggart Architects, 600 Main Street, Suite 300, North Little Rock, Arkansas 

72114. 

 

E. Project Description: The Project consists of Interior Finish Renovations of existing 

Community Center spaces, plumbing renovations and upgrades, lighting upgrades, 

aluminum storefronts, exterior painting, paving renovations, and entry courtyard 

renovations and landscaping as described in the Construction Documents.    

 

H. Construction Contract: Bids will be received for the following Work: 

 

1. General Contract (all trades). 

 

1.2 BID SUBMITTAL AND OPENING 

 

A. Owner will receive sealed bids until the bid time and date at the location indicated below. 

Owner will consider bids prepared in compliance with the Instructions to Bidders issued 

by Owner, and delivered as follows: 

 

1. Bid Date: Thursday, May 30th, 2024 

2. Bid Time: 2:00 p.m., local time. 

3. Location:  North Little Rock City Services Building: 700 West 29th Street, North 

Little Rock, AR 72114 , First Floor Conference Room 

 

B. Bids will be thereafter be publicly opened and read aloud.  Any bids not submitted on 

time will be returned unopened. 

 

1.3 BID SECURITY 

 

A. Bid security shall be submitted with each bid in the amount of 5 percent of the bid 

amount. No bids may be withdrawn for a period of 60 days after opening of bids. Owner 

reserves the right to reject any and all bids and to waive informalities and irregularities. 
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1.4 PREBID CONFERENCE 

 

A. MANDATORY PRE-BID MEETING:  A Mandatory Pre-Bid Meeting will be 

conducted on Tuesday, May 14th, 2024, at 9:00 a.m. at the Project Site: 2700 Willow 

Street, North Little Rock, AR 72114.  Only General Contractors attending this 

Meeting will be eligible to submit a bid.  Sub-Contractors and Suppliers are invited but 

not required to attend. 

 

1.5 DOCUMENTS 

 

A. Printed Procurement and Contracting Documents: Plans may be obtained from Capitol 

Imaging, 11223 Otter Creek East Blvd., Mabelvale, Arkansas 72103  / Phone 501-376-

2446 / Fax 501-375-9007 (Designated Distribution Representative). Downloads are 

available for purchase at www.capitolblueplanroom.com.  Plans and Specifications will 

be ready for distribution on Monday, May 6th, 2024,  Obtaining contract documents 

through any source other than the designated distribution representative is not advisable 

due to the risks of receiving incomplete or inaccurate information, and the bidders are at 

risk of basing their Bid(s) on such incomplete and inaccurate information.  The 

documents obtained through Capitol Imaging are considered the official version and take 

precedence if any discrepancies occur.  Bidding documents may be examined at the 

Architect’s Office (Taggart Architects), by Appointment Only.  

 

1.6 TIME OF COMPLETION AND LIQUIDATED DAMAGES 

 

A. Bidders shall begin the Work on receipt of the Notice to Proceed and shall complete the 

Work within the Contract Time of 210 Calendar Days (one hundred and eighty days). 

 

B. Liquidated damages shall be assessed beginning on the first day following the maximum 

delivery or completion time in the amount of $250 per day until the project is fully 

completed. 

 

1.7 BIDDER'S QUALIFICATIONS 

 

A. Bidders must be properly licensed under the laws governing their respective trades and be 

able to obtain insurance and bonds required for the Work. A Performance Bond, a 

separate Labor and Material Payment Bond, and Insurance in a form acceptable to Owner 

will be required of the successful Bidder. 

 

1.8 MINORITY PARTICIPATION 

 

A. Pursuant to Arkansas Code Annotated 22-9-203, the Owner encourages participation of 

qualified small, minority and woman owned business enterprises in the procurement of 

goods, services, and construction, Either as the General Contractor or subcontractor.  The 

Owner further requests that General Contractors who require Subcontractors seek 

qualified small, minority, and woman owned businesses to partner with them. 
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1.9 COMPLIANCE WITH ARKANSAS STATUTES 

 

A. Bidders must comply with requirements of Contractor's Licensing Law of the State of 

Arkansas, and all applicable Arkansas regulations.  All bonds on this project shall comply 

with applicable Arkansas regulations.  All Contractors must be licensed the day the 

project bids. 

 

1.10 ACKNOWLEDGEMENT OF CONTRACT 

 

A. Respondents acknowledge and understand that upon award of the winning bid, the 

selected bidder will be required to review and sign a contract with the City of North 

Little Rock, prior to providing any services to the City, which will contain 

additional terms and conditions. 

 

 

PART 2 – PRODUCTS  (Not Used) 

 

PART 3 – EXECUTION  (Not Used) 

 

 

 

END OF DOCUMENT 001116 
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DOCUMENT 002113 - INSTRUCTIONS TO BIDDERS 

 

PART 1 - GENERAL 

 

1.1 INSTRUCTIONS TO BIDDERS 

 

A. AIA Document A701, "Instructions to Bidders," is hereby incorporated into the 

Procurement and Contracting Requirements by reference. 

 

1. A copy of AIA Document A701, "Instructions to Bidders," is bound in this 

Project Manual. 

 

PART 2 – PRODUCTS  (Not Used) 

 

PART 3 – EXECUTION  (Not Used) 

 

 

 

 

 

END OF DOCUMENT 002113  
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DOCUMENT 002213 - SUPPLEMENTARY INSTRUCTIONS TO BIDDERS 

 

PART 1 - GENERAL 

 

1.1 INSTRUCTIONS TO BIDDERS 

 

A. Instructions to Bidders for Project consist of the following: 

 

1. AIA Document A701, "Instructions to Bidders, a copy of which is bound in this 

Project Manual. 

2. The following Supplementary Instructions to Bidders that modify and add to the 

requirements of the Instructions to Bidders. 

 

1.2 SUPPLEMENTARY INSTRUCTIONS TO BIDDERS, GENERAL 

 

A. The following supplements modify AIA Document A701, "Instructions to Bidders." 

Where a portion of the Instructions to Bidders is modified or deleted by these 

Supplementary Instructions to Bidders, unaltered portions of the Instructions to Bidders 

shall remain in effect. 

 

1.3 ARTICLE 2 - BIDDER'S REPRESENTATIONS 

 

A. Add Section 2.1.3.1: 

 

1. 2.1.3.1 - The Bidder has investigated all required fees, permits, and regulatory 

requirements of authorities having jurisdiction and has properly included in the 

submitted bid the cost of such fees, permits, and requirements not otherwise 

indicated as provided by Owner. 

 

B. Add Section 2.1.5: 

 

1. 2.1.5 - The Bidder is a properly licensed Contractor according to the laws and 

regulations of  The State of Arkansas and meets qualifications indicated in the 

Procurement and Contracting Documents. 

 

C. Add Section 2.1.6: 

 

1. 2.1.6 - The Bidder has incorporated into the Bid adequate sums for work 

performed by installers whose qualifications meet those indicated in the 

Procurement and Contracting Documents. 

 

1.4 ARTICLE 3 - BIDDING DOCUMENTS 

 

A. 3.2 - Interpretation or Correction of Procurement and Contracting Documents: 

 

1. Add Section 3.2.2.1: 

 

a. 3.2.2.1 - Submit Bidder's Requests for Interpretation using AIA 

Document G-716-2004, Request for Information (RFI) or other form 

providing identical information. 
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B. 3.4 - Addenda: 

 

1. Delete Section 3.4.3 and replace with the following: 

 

a. 3.4.3 - Addenda may be issued at any time prior to the receipt of bids. 

 

2. Add Section 3.4.4.1: 

 

a. 3.4.4.1 - Owner may elect to waive the requirement for acknowledging 

receipt of 3.4.4 Addenda as follows: 

 

1) 3.4.4.1.1 - Information received as part of the Bid indicates that 

the Bid, as submitted, reflects modifications to the Procurement 

and Contracting Documents included in an unacknowledged 

Addendum. 

2) 3.4.4.1.2 - Modifications to the Procurement and Contracting 

Documents in an unacknowledged Addendum do not, in the 

opinion of Owner, affect the Contract Sum or Contract Time. 

 

1.5 ARTICLE 4 - BIDDING PROCEDURES 

 

A. 4.1 - Preparation of Bids: 

 

1. Add Section 4.1.8: 

 

a. 4.1.8 - The Bid shall include unit prices when called for by the 

Procurement and Contracting Documents. Owner may elect to consider 

unit prices in the determination of award. Unit prices will be 

incorporated into the Contract. 

 

2. Add Section 4.1.9: 

 

a. 4.1.9 - Owner may elect to disqualify a bid due to failure to submit a bid 

in the form requested, failure to bid requested alternates or unit prices, 

failure to complete entries in all blanks in the Bid Form, or inclusion by 

the Bidder of any alternates, conditions, limitations or provisions not 

called for. 

 

3. Add Section 4.1.10: 

 

a. 4.1.10 - Bids shall include sales and use taxes. Contractors shall show 

separately with each monthly payment application the sales and use taxes 

paid by them and their subcontractors in the form indicated. 

Reimbursement of sales and use taxes, if any, shall be applied for by 

Owner for the sole benefit of Owner. 
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B. 4.3 - Submission of Bids: 

 

1. Add Section 4.3.1.2: 

 

a. 4.3.1.2 - Include Bidder's Contractor License Number applicable in 

Project jurisdiction on the face of the sealed bid envelope. 

 

C. 4.4 - Modification or Withdrawal of Bids: 

 

1. Add the following sections to 4.4.2: 

 

a. 4.4.2.1 - Such modifications to or withdrawal of a bid may only be made 

by persons authorized to act on behalf of the Bidder. Authorized persons 

are those so identified in the Bidder's corporate bylaws, specifically 

empowered by the Bidder's charter or similar legally binding document 

acceptable to Owner, or by a power of attorney, signed and dated, 

describing the scope and limitations of the power of attorney. Make such 

documentation available to Owner at the time of seeking modifications 

or withdrawal of the Bid. 

b. 4.4.2.2 - Owner will consider modifications to a bid written on the sealed 

bid envelope by authorized persons when such modifications comply 

with the following: the modification is indicated by a percent or stated 

amount to be added to or deducted from the Bid; the amount of the Bid 

itself is not made known by the modification; a signature of the 

authorized person, along with the time and date of the modification, 

accompanies the modification. Completion of an unsealed bid form, 

awaiting final figures from the Bidder, does not require power of 

attorney due to the evidenced authorization of the Bidder implied by the 

circumstance of the completion and delivery of the Bid. 

 

D. 4.6 - Subcontractors, Suppliers, and Manufacturers List Bid Supplement: 

 

1. Add Section 4.6: 

 

a. 4.6 - Provide list of major subcontractors, suppliers, and manufacturers 

furnishing or installing products no later than two business days 

following Architect's request. Include those subcontractors, suppliers, 

and manufacturers providing work totaling three percent or more of the 

Bid amount. Do not change subcontractors, suppliers, and manufacturers 

from those submitted without approval of Architect. 

 

1.6 ARTICLE 5 - CONSIDERATION OF BIDS 

 

A. 5.2 - Rejection of Bids: 

 

1. Add Section 5.2.1: 

 

a. 5.2.1 - Owner reserves the right to reject a bid based on Owner's and Architect's 

evaluation of qualification information submitted following opening of bids. The 

Owner reserves the right to select the General Contractor who, in the Owner’s 

opinion, is best qualified to perform the Work.  Owner's evaluation of the 
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Bidder's qualifications will include: status of licensure and record of compliance 

with licensing requirements, record of quality of completed work, record of 

Project completion and ability to complete, record of financial management 

including financial resources available to complete Project and record of timely 

payment of obligations, record of Project site management including compliance 

with requirements of authorities having jurisdiction, record of and number of 

current claims and disputes and the status of their resolution, and qualifications 

of the Bidder's proposed Project staff and proposed subcontractors.  In addition, 

the selection will be based on the following section criteria.  

b.   Construction Bid Amount 

c. Construction Completion date – number of days for construction 

d. Published company profile, including but not limited to, demonstrating the 

contractor’s similar project experience with references. 

e. Number of Bank approved Sub-Contractor Vendors that are used in the 

Contractor’s Bid. 

 

1.7 ARTICLE 6 - POSTBID INFORMATION 

 

A. 6.1 - Contractor's Qualification Statement: 

 

1. Add Section 6.1.1: 

 

a. 6.1.1 - Submit Contractor's Qualification Statement no later than two 

business days following Architect's request. 

 

B. 6.3 - Submittals: 

 

1. Add Section 6.3.1.4: 

 

a. 6.3.1.4 - Submit information requested in Sections 6.3.1.1, 6.3.1.2, and 

6.3.1.3 no later than two business days following Architect's request. 

 

1.8 ARTICLE 7 - PERFORMANCE BOND AND PAYMENT BOND 

 

A. 7.1 - Bond Requirements: 

 

1. Add Section 7.1.1.1: 

 

a. 7.1.1.1 - Both a Performance Bond and a Payment Bond will be required, 

each in an amount equal to 100 percent of the Contract Sum. 

 

B. 7.2 - Time of Delivery and Form of Bonds: 

 

1. Delete the first sentence of Section 7.2.1 and insert the following: 

 

a. The Bidder shall deliver the required bonds to Owner no later than 10 

days after the date of Notice of Intent to Award and no later than the date 

of execution of the Contract, whichever occurs first. Owner may deem 

the failure of the Bidder to deliver required bonds within the period of 

time allowed a default. 
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2. Delete Section 7.2.3 and insert the following: 

 

a. 7.2.3 - Bonds shall be executed and be in force on the date of the 

execution of the Contract. 

 

1.9 GENERAL NOTES AND REQUIREMENTS 

 

A. BONDS:  Bid Security in the form of a Bid Bond (AIA Document A310) or Certified 

Check, in the amount of five percent (5%) of the contract sum, and payable to Owner will 

be required.  The Bidder to whom the contract is awarded shall furnish Performance and 

Payment Bond(s) in an amount equal to one hundred percent (100%) of the amount of the 

contract, guaranteeing the faithful performance of the contract and the payment of all 

labor, materials, rental, equipment, etc.  The Surety shall be a Surety company which is 

acceptable to the Owner and qualified and authorized to do business in Arkansas. 

 

B. CONSTRUCTION PHASING:  All portions of the work shall commence after a Notice 

to Proceed has been issued. 

 

C. RETAINAGE:  Refer to AIA Document A201 (1997 Edition), General Conditions of the 

Contract for Construction and the Supplementary General Conditions included as part of 

this Project Manual for retainage amounts. 

 

D. EXAMINATION OF SITE AND DOCUMENTS:  The Bidder is encouraged to examine 

carefully the site of the proposed work, the proposal, plans, specifications, and contract 

forms.  He shall satisfy himself as to the character, quality, and quantities of work to be 

performed, materials to be furnished, and as to the requirements of these specification, 

special provisions, and contract.  The submission of a proposal shall be "prima facie" 

evidence that the Bidder has made such examination. 

 

E. RESPONSIBILITY OF BIDDERS:  Bidders are presumed to be familiar with all federal, 

state, county, and city laws, ordinances and regulations which affect those persons 

engaged or employed in such work, materials, or equipment used, and other conditions 

affecting the work.  Bidders shall comply with all such laws, ordinances and regulations. 

 

F. DISCRIMINATION PARAGRAPH:  In the event that a contract is entered into pursuant 

to the Invitation to Bids, the Bidder shall not discriminate against any qualified employee 

or qualified applicant for employment because of race, color, creed, national origin, or 

ancestry.  The Bidder must include in any and all subcontracts a provision similar to the 

one above. 

 

G. CONTRACT TIME:  The contract time shall be as indicated in the Bid Proposal Form.  

Extensions to the contract time will only be considered if the requests are fully in 

compliance with Article 8, General Conditions of the Contract for Construction. The 

construction shall be substantially completed as indicated in the Bid Proposal Form. 
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H. CONTRACT DOCUMENT DISTRIBUTION:  Obtaining contract document through 

any source other than the primary distribution point at Capitol Imaging or viewing the 

document located at the same location is not advisable due to the risks of receiving 

incomplete or inaccurate information, and the bidder’s are at risk of basing their Bid(s) 

on such incomplete and inaccurate information.  Only full sets of contract documents 

may be obtained.  Partial sets will not be issued.  The documents obtained through 

Capitol Imaging are considered the official version and take precedence if any 

discrepancies occur. 

 

1. Printed Procurement and Contracting Documents:  

 

Plans may be obtained from Capitol Imaging, 11223 Otter Creek East 

Blvd., Mabelvale, Arkansas 72103  / Phone 501-376-2446 / Fax 501-

375-9007 (Designated Distribution Representative). Downloads are 

available for purchase at www.capitolblueplanroom.com.  Plans and 

Specifications will be ready for distribution on Monday, May 6th, 

2024,  Obtaining contract documents through any source other than the 

designated distribution representative is not advisable due to the risks of 

receiving incomplete or inaccurate information, and the bidders are at 

risk of basing their Bid(s) on such incomplete and inaccurate 

information.  The documents obtained through Capitol Imaging are 

considered the official version and take precedence if any discrepancies 

occur.  Bidding documents may be examined at the Architect’s Office 

(Taggart Architects), by Appointment Only.  

 

 

I. By submitting a Bid for this Project, Bidders acknowledge they have read and understand 

the above provisions for Contract Document Distribution and also acknowledge they 

have read and understand the provisions that detail their responsibility to: 

 

a. Bid or withdraw from consideration 

 

 

PART 2 – PRODUCTS  (Not Used) 

 

PART 3 – EXECUTION  (Not Used) 
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DOCUMENT 002513 - PREBID MEETINGS 

 

PART 1 - GENERAL 

 

1.1 PREBID MEETING 

 

A. Architect will conduct a Prebid meeting as indicated below: 

 

1. Meeting Date:  Tuesday, May 14th, 2024 

2. Meeting Time: 9:00 a.m. local time. 

3. Location: 2700 Willow Street, North Little Rock, AR 72114. 

 

B. Attendance: 

 

1. Prime Bidders: Attendance at Prebid meeting is Required 

2. Subcontractors: Attendance at Prebid meeting is recommended. 

 

C. Agenda: Prebid meeting agenda will include review of topics that may affect proper 

preparation and submittal of bids, including the following: 

 

1. Procurement and Contracting Requirements: 

 

a. Advertisement for Bids. 

b. Instructions to Bidders. 

c. Bidder Qualifications. 

d. Bonding. 

e. Insurance. 

f. Bid Security. 

g. Bid Form and Attachments. 

h. Bid Submittal Requirements. 

i. Bid Submittal Checklist. 

j. Notice of Award. 

 

2. Communication during Bidding Period: 

 

a. Obtaining documents. 

b. Access to Project Web site. 

c. Bidder's Requests for Information. 

d. Bidder's Substitution Request/Prior Approval Request. 

e. Addenda. 

 

3. Contracting Requirements: 

 

a. Agreement. 

b. The General Conditions. 

c. The Supplementary Conditions. 

d. Other Owner requirements. 
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4. Construction Documents: 

 

a. Scopes of Work. 

b. Temporary Facilities. 

c. Use of Site. 

d. Work Restrictions. 

e. Alternates, Allowances, and Unit Prices. 

f. Substitutions following award. 

 

5. Separate Contracts: 

 

a. Work by Owner. 

b. Work of Other Contracts. 

 

6. Schedule: 

 

a. Project Schedule. 

b. Contract Time. 

c. Liquidated Damages. 

d. Other Bidder Questions. 

 

7. Site/facility visit or walkthrough. 

8. Post-Meeting Addendum. 

 

E. Minutes: Entity responsible for conducting meeting will record and distribute meeting 

minutes to Prime Contractors.  Distribution to Sub-Contractors and Suppliers will be the 

responsibility of the Prime Contractors.  Minutes of meeting are issued as available 

Information and do not constitute a modification to the Procurement and Contracting 

Documents. Modifications to the Procurement and Contracting Documents are issued by 

written Addendum only. 

 

1. Sign-in Sheet: Minutes will include list of meeting attendees. 

2. List of Planholders: Minutes will include list of planholders. 

 

PART 2 – PRODUCTS  (Not Used) 

 

PART 3 – EXECUTION  (Not Used) 

 

 

 

END OF DOCUMENT 002513 



GEOTECHNICAL REPORT COVER  003132 - 1 

SECTION 003132 - GEOTECHNICAL REPORT COVER 
 

PART 1 - GENERAL 
 

1.1 DESCRIPTION 

 

A. General:  A soils investigation report has been prepared for the site of this Project, by 

Terracon, 25809 I-30 Frontage Road, Bryant, Arkansas 72022, Phone (501) 847-9292, 

hereinafter referred to as the Soil Engineer or Geotechnical Engineer. 

 

B. Availability:  The soils investigation report has been included following this Section of 

the Specifications. 

 

C. Use of Data: 

 

1. This report was obtained only for the Architect's use in design and is not part of 

the Contract Documents.  The report is available for bidder's information but is 

not a warranty of subsurface conditions. 

2. Bidders should visit the site and acquaint themselves with all existing conditions.  

Prior to bidding, bidders may make their own subsurface investigations to satisfy 

themselves as to site and subsurface conditions, but all such investigations shall 

be performed only under time schedules and arrangements approved in advance 

by the Architect. 

3. Bidders shall acquaint themselves with the soils investigation pertaining to the 

types of soil conditions found at this site. 
 

1.2 DESCRIPTION 
 

A. Test Boring Logs:  The report will present physical data on subsurface conditions that is 

for the information of the Owner only, and in no event is this information to be 

considered as part of the Contract.  It is expressly understood that the Owner or the 

Architect will not be responsible for any interpretation or conclusions drawn there from 

by the Contractor. 
 

B. Limitations of Subsurface Information Indicated on Drawings: 
 

1. Certain information regarding the reputed presence, size, character and location 

of existing underground structures, pipes and conduits has been indicated on the 

Drawings for the benefit of the Owner.  There is no certainty of the accuracy of 

this information, and the location of underground structures indicated may be 

inaccurate, and other obstructions than those indicated may be encountered. 

2. The Contractor hereby distinctly agrees that neither the Owner nor the Architect 

is responsible for the correctness or sufficiency of the information given: 
 

a. That in no event is this information to be considered as a part of the 

Contract. 

b. That he shall have no claim for delay or extra compensation, or damage 

given; or on account of the insufficiency or absence of information 

regarding obstruction either revealed or not revealed by the Drawings; 

and  
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c. That he shall have no claim for relief from any obligation or 

responsibility under the Contract, in case the location, size or character 

of any pipe or other underground structure is not as indicated on the 

Drawings, or in case any pipe or other underground structure is 

encountered that is not indicated on the Drawings. 
 

1.2 SUBSURFACE INVESTIGATION 
 

A. Test borings were made at the site by:  Terracon, 25809 I-30 Frontage Road, Bryant, 

Arkansas 72022, Phone (501) 847-9292. 
 

B. Geotechnical report and boring logs will be included with the Report. 
 

PART 2 – PRODUCTS  (Not Used) 

 

PART 3 – EXECUTION  (Not Used) 

 

END OF SECTION 003132 
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SECTION 004000 - CONTRACT FORMS  

 

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

A. This section describes articles and forms required for the project. 

 

1.2 TABLE OF ARTICLES AND FORMS 

 

A. General Conditions  – AIA Document A201 – 2017, “General Conditions of the 

Contract for Construction” (Attached) 
 

B. Architect’s Request for Information Form, AIA Document G716 – 2004; “Request for 

Information (RFI)”, or Contractor Generated Form (AIA Document G716 attached.) 

 

C. Architect’s Electronic File Release Forms (Attached under Section 006520 – TAGGART 

ARCHITECTS – ELECTRONIC FILE RELEASE FORMS) 

 

PART 2 - PRODUCTS 

 

2.1 FORM DESCRIPTIONS AND REQUIREMENTS 

 

A. AGREEMENT – GENERAL CONDITIONS 

 

1. AIA, Document A201 – 2017, “General Conditions of the Contract for 

Construction” is included as an attachment to this specification and shall be the 

basis of the General Conditions for this project. 

 

B. REQUEST FOR INFORMATION – RFI 

 

1. When supplemental information and/or clarification of the Contract Documents 

are required during the construction phase, the Contractor shall request such 

information and/or clarification by submitting a Request for Information(RFI).  

Use AIA Document G716 – “Request for Information” or a Contractor Generated 

Form which provides the same information.  A copy of the AIA Document is 

contained in this portion of the Project Manual. 

2. Work associated with an RFI will not initiate a Change Order unless, as 

determine by the Architect, the work involved is significantly greater or different 

than the design intent in the drawings.   

 

C. TAGGART ARCHITECTS – ELECTRONIC FILE RELEASE FORMS 

 

1. The AutoCad and Revit file request forms are included in this Project Manual 

under Specification Section 006520 – TAGGART ARCHITECTS – 

ELECTRONIC FILE RELEASE FORMS. 

 

PART 3 - EXECUTION (NOT USED) 

 

 

END OF SECTION 004000 
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IJKLMNMOPLJQ	NRK	SPTUJVLWXYXZ[	WXYX\[	WXYX][	]X̂X̂[	]XW[	]X\[	]X_XZ[	]X_X_[	]X̀[	]XZaXZ[	]XZaX̂[	ZWXZXZX̂[	ZWXYXW[	Z\XZXWIJKLMNMOPLJQ	RN	bVQcJOLMRV[	dJQLMVe	RK	fccKRgPhẐXWXWIJKLMNMOPLJQ	RN	bVQiKPVOJ]XZaXYIjPVeJ	kKlJKQZXZXZ[	̂XWXY[	̂X̀XW[	̂XmXYX̂[	̂XZZ[	̂XZYXm[	WXYXm[	\XYX̂[	X̀ZXY[	̀XZX̂[	̀XY[	̀X̂XY[	̀X̂X̀[	̀X̂X][	̀X̂XZa[	mX̂XZ[	]X̂XZXZ[	]XZaX̂[	ZaX̂XY[	ZZXY[	ZZX\[	ZYXZXYIjPVeJ	kKlJKQ[	nJNMVMLMRV	RNX̀YXZIofpqrs	bp	dor	tkuvYXYXY[	̂XZZ[	WXYXm[	̀[	̀XYXZ[	̀X̂XZ[	̀XW[	mX̂XZ[	]X̂XZXZ[	ZZX\IhPMUQ[	nJNMVMLMRV	RNZ\XZXZIhPMUQ[	pRLMOJ	RNZX_XY[	Z\XZX̂Iwfbxs	fpn	nbsSydrsX̂YXW[	_XZXZ[	_X̂[	̀X̂X][	]X̂X̂[	]XZaXW[	ZaX̂X̂[	Z\[	Z\XWIhPMUQ	PVl	dMUJhT	fQQJKLMRV	RN	IhPMUQZ\XWXZIhPMUQ	NRK	fllMLMRVPh	IRQLX̂YXW[	̂X̂XZ[	̂X̀XW[	̀X̂X][	]X\XY[	ZaXYX\[	ZaX̂XY[	Z\XZX\IhPMUQ	NRK	fllMLMRVPh	dMUJX̂YXW[	̂X̂XZ[	̂X̀XW[	_XZXZ[	mX̂XY[	]X\XY[	ZaX̂XY[	Z\XZX_IRVOJPhJl	RK	yVzVR{V	IRVlMLMRVQ[	IhPMUQ	NRKX̂̀XWIhPMUQ	NRK	nPUPeJQX̂YXW[	̂XZm[	mX̂X̂[	]X\XZ[	]X_X̀[	ZaXYX\[	ZaX̂X̂[	ZZX̂[	ZZX̂XY[	ZWXYXW[	Z\XZX̀IhPMUQ	si|}JOL	LR	fK|MLKPLMRVZ\XWXZIhJPVMVe	ycX̂Z\[	_X̂IRUUJVOJUJVL	RN	LjJ	tRKz[	IRVlMLMRVQ	uJhPLMVe	LRYXYXZ[	̂XYXY[	̂XWXZ[	̂X̀XZ[	̂XZaXZ[	̂XZYX_[	\XYXZ[	\XYX̂[	_XYXY[	mXZXY[	mXYXY[	mX̂XZ[	ZZXZ[	ZZXY[	Z\XZX\IRUUJVOJUJVL	RN	LjJ	tRKz[	nJNMVMLMRV	RNmXZXYIRUUiVMOPLMRVQX̂]XZ[	WXYXWIRUchJLMRV[	IRVlMLMRVQ	uJhPLMVe	LRX̂WXZ[	̂XZZ[	̂XZ\[	WXYXY[	WXYX][	mXY[	]XWXY[	]Xm[	]X]XZ[	]XZa[	ZYXY[	ZWXZXY[	Z\XZXYIkxSwrdbkp[	Sf~xrpds	fpn]IRUchJLMRV[	si|QLPVLMPhX̂ZaXZ[	WXYX][	mXZXZ[	mXZX̂[	mXYX̂[	]XWXY[	]Xm[	]X]XZ[	]XZaX̂[	ZYXY[	Z\XZXYIRUchMPVOJ	{MLj	wP{QYX̂XY[	̂XYX̂[	̂X_[	̂X̀[	̂XZYXZa[	̂XẐ[	]X_XW[	ZaXYXY[	ẐXZ[	ẐX̂[	ẐXWXZ[	ẐXWXY[	ẐX\[	ZWXZXZ[	ZWXYXZX̂[	Z\XYXm[	Z\XWXY[	Z\XWX̂IRVOJPhJl	RK	yVzVR{V	IRVlMLMRVQ

X̂̀XW[	WXYXm[	mX̂XZ[	ZaX̂IRVlMLMRVQ	RN	LjJ	IRVLKPOLZXZXZ[	_XZXZ[	_XZXWIRVQJVL[	tKMLLJVX̂WXY[	̂XZWXY[	WXZXY[	]XmX\[	]X]XZ[	]XZaXY[	]XZaX̂[	ẐXY[	Z\XWXWXYIRVQRhMlPLMRV	RK	�RMVlJKZ\XWXWIkpsduyIdbkp	�~	ktpru	ku	�~	srSfufdr	IkpdufIdkusZXZXW[	_IRVQLKiOLMRV	IjPVeJ	nMKJOLMgJ[	nJNMVMLMRV	RNX̀̂XZIRVQLKiOLMRV	IjPVeJ	nMKJOLMgJQZXZXZ[	̂XWXY[	̂XZZ[	̂XZYXm[	WXYXm[	̀XZXZ[	̀XZXY[	̀XZX̂[	X̀̂[	]X̂XZXZIRVQLKiOLMRV	sOjJlihJQ[	IRVLKPOLRK�QX̂Za[	̂XZZ[	̂XZYXZ[	̂XZYXY[	_XZX̂[	Z\XZX_XYIRVLMVeJVL	fQQMeVUJVL	RN	si|ORVLKPOLQ\XW[	ZWXYXYXYIRVLMViMVe	IRVLKPOL	SJKNRKUPVOJZ\XZXWIRVLKPOL[	nJNMVMLMRV	RNZXZXYIkpdufId[	druxbpfdbkp	ku	sysSrpsbkp	k�	dor\XWXZXZ[	\XWXY[	ZZX\[	ZWIRVLKPOL	flUMVMQLKPLMRVX̂ZX̂[	W[	]XW[	]X\IRVLKPOL	f{PKl	PVl	r�JOiLMRV[	IRVlMLMRVQ	uJhPLMVe	LR̂X̀XZ[	̂XZa[	\XY[	_XZIRVLKPOL	nROiUJVLQ[	IRcMJQ	�iKVMQjJl	PVl	yQJ	RNZX\XY[	YX̂X_[	\X̂IRVLKPOL	nROiUJVLQ[	nJNMVMLMRV	RNZXZXZIRVLKPOL	siUYXYXY[	YXYXW[	̂X̀XW[	̂X̀X\[	̂Xm[	̂XZaXY[	\XYX̂[	̀X̂[	̀XW[	]XZ[	]XY[	]XWXY[	]X\XZXW[	]X_X̀[	]X̀[	ZaX̂XY[	ZZX\[	ZYXZXY[	ZYX̂[	ZWXYXW[	ZWX̂XY[	Z\XZXWXY[	Z\XZX\[	Z\XYX\IRVLKPOL	siU[	nJNMVMLMRV	RN]XZIRVLKPOL	dMUJZXZXW[	YXYXZ[	YXYXY[	̂X̀XW[	̂X̀X\[	̂XZaXY[	\XYX̂[	_XZX\[	X̀YXZX̂[	̀X̂XZ[	̀X̂X\[	̀X̂X_[	̀[	̀[	̀X̂XZa[	̀XW[	mXZXZ[	mXYXZ[	mXYX̂[	mX̂XZ[	]X\XZ[	]X̀[	ZaX̂XY[	ZYXZXZ[	ZYXZXY[	ZWX̂XY[	Z\XZXWXY[	Z\XZX_XZ[	Z\XYX\IRVLKPOL	dMUJ[	nJNMVMLMRV	RNmXZXZIkpdufIdkuÎRVLKPOLRK[	nJNMVMLMRV	RNX̂Z[	_XZXYIRVLKPOLRK�Q	IRVQLKiOLMRV	PVl	si|UMLLPh	sOjJlihJQX̂Za[	̂XZYXZ[	̂XZYXY[	WXYX̂[	_XZX̂[	Z\XZX_XYIRVLKPOLRK�Q	rUchRTJJQ
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IJIJKL	MJMJIL	MJKJML	MJNJOL	MJPL	MJONJIL	KJIJML	KJIJQL	ORJIL	ORJML	OOJML	OKJOL	OKJIJOJOSTUVWXYVTWZ[	\]X̂]_]V̀	aU[bWXUYcOOJOSTUVWXYVTWZ[	dc_XV]TU[e]f	g]Ve	hcfXWXVc	STUVWXYVTW[	XUi	jgUcWZ[	kTWYc[MJOIJlL	MJOKJIL	KJIJKL	QL	OOJML	OIJIJKSTUVWXYVTWZ[	dc_XV]TU[e]f	g]Ve	hb̂YTUVWXYVTW[OJIJIL	IJIJKL	MJMJIL	MJONJOL	MJONJIL	KJIJKL	lL	PJQJIL	PJQJmL	PJORJIL	OOJIL	OOJML	OOJKSTUVWXYVTWZ[	dc_XV]TU[e]f	g]Ve	Vec	nWYe]VcYVOJOJIL	OJlL	IJMJML	MJOJML	MJIJIL	MJIJML	MJIJKL	MJMJOL	MJKJIL	MJlJOL	MJmJKL	MJORL	MJOOL	MJOIL	MJOQL	MJONL	KJIL	lJIL	QJIJIL	mL	NJMJOL	PJIL	PJML	PJKL	PJlL	PJmL	PJNL	PJPL	ORJIJQL	ORJML	OOJML	OIL	OMJKL	OlJOJML	OlJIJOSTUVWXYVTWZ[	dcfWc[cUVXV]TU[MJIJOL	MJIJIL	MJlL	MJOIJQL	QJIJIL	NJIJOL	PJMJML	PJNJISTUVWXYVTWZ[	dc[fTU[]̂]_]V̀	oTW	peT[c	qcWoTWr]Us	Vec	tTWuMJMJIL	MJONL	lJML	QJOJML	QJIL	PJlJOL	ORJIJNSTUVWXYVTWZ[	dcv]cg	To	STUVWXYV	wTYbrcUV[MJISTUVWXYVTWZ[	d]seV	VT	hVTf	Vec	tTWuIJIJIL	PJmSTUVWXYVTWZ[	d]seV	VT	pcWr]UXVc	Vec	STUVWXYVOKJOSTUVWXYVTWZ[	hb̂r]VVX_[MJORL	MJOOL	MJOIL	KJIJmL	lJIJOL	lJIJML	PJIL	PJML	PJNJIL	PJNJML	PJPJOL	PJORJIL	PJORJMSTUVWXYVTWZ[	hbfcW]UVcUicUVMJPL	ORJIJQSTUVWXYVTWZ[	hbfcWv][]TU	XUi	STU[VWbYV]TU	qWTYcibWc[OJIJIL	MJML	MJKL	MJOIJORL	KJIJIL	KJIJmL	QJOJML	QJIJKL	mJOJML	mJMJKL	mJMJQL	NJIL	ORL	OIL	OKL	OlJOJKSTTWi]UXV]TU	XUi	STWWc_XV]TUOJIL	MJIJOL	MJMJOL	MJORL	MJOIJQL	QJOJML	QJIJOSTf]c[	kbWU][eci	To	wWXg]Us[	XUi	hfcY]o]YXV]TU[OJlL	IJMJQL	MJOOSTf̀W]seV[OJlL	MJOmSTWWcYV]TU	To	tTWuIJlL	MJmJML	PJKJIL	PJNJIL	PJNJML	PJPJOL	OIJOJIL	OIJIL	OIJML	OlJOJMJOL	OlJOJMJIL	OlJIJOSTWWc_XV]TU	XUi	aUVcUV	To	Vec	STUVWXYV	wTYbrcUV[OJIST[VL	wco]U]V]TU	TomJMJKST[V[IJlL	MJIJKL	MJmJML	MJNJIL	MJOlJIL	lJKJIL	QJOJOL	QJIJML	mJMJMJML	mJMJKL	mJMJNL	mJMJPL	PJORJIL	ORJMJIL	ORJMJQL	OOJIL	OIJOJIL	OIJIJOL	OIJIJKL	OMJKL	OKSbVV]Us	XUi	qXVYe]UsMJOKL	QJIJl	wXrXsc	VT	STU[VWbYV]TU	To	jgUcW	TW	hcfXWXVc	STUVWXYVTW[MJOKJIL	QJIJKL	ORJIJOJIL	ORJIJlL	ORJKL	OIJIJK

wXrXsc	VT	Vec	tTWuMJOKJIL	PJPJOL	ORJIJOJIL	ORJIJlL	ORJKL	OIJIJKwXrXsc[L	S_X]r[	oTWMJIJKL	MJONL	QJOJOL	NJMJML	PJlJOL	PJQJmL	ORJMJML	OOJMJIL	OOJML	OKJIJKL	OlJOJmwXrXsc[	oTW	wc_X̀QJIJML	NJMJML	PJlJOJQL	PJmL	ORJMJIL	OKJMJIwXVc	To	STrrcUYcrcUV	To	Vec	tTWuL	wco]U]V]TU	ToNJOJIwXVc	To	hb̂[VXUV]X_	STrf_cV]TUL	wco]U]V]TU	ToNJOJMwX̀L	wco]U]V]TU	ToNJOJKwcY][]TU[	To	Vec	nWYe]VcYVMJmJKL	KJIJQL	KJIJmL	KJIJOOL	KJIJOIL	KJIJOML	QJML	mJMJKL	mJMJPL	NJOJML	NJMJOL	PJIL	PJKL	PJlJOL	PJNJKL	PJPJOL	OMJKJIL	OKJIJIL	OKJIJKL	OlJOL	OlJIwcY][]TU[	VT	t]VeeT_i	ScWV]o]YXV]TUPJKJOL	PJlL	PJmL	OKJOJOJMwcocYV]vc	TW	xTUYTUoTWr]Us	tTWuL	nYYcfVXUYcL	dcycYV]TU	XUi	STWWcYV]TU	ToIJlL	MJlL	KJIJQL	QJIJML	PJlJOL	PJlJML	PJQJQL	PJNJIL	PJPJML	PJORJKL	OIJIJOwco]U]V]TU[OJOL	IJOJOL	MJOJOL	MJlL	MJOIJOL	MJOIJIL	MJOIJML	KJOJOL	lJOL	QJOJIL	mJIJOL	mJMJOL	NJOL	PJOL	PJNJOL	OlJOJOwc_X̀[	XUi	z{VcU[]TU[	To	p]rcMJIL	MJmJKL	lJIJML	mJIJOL	mJMJOL	mJKL	NJML	PJlJOL	PJmL	ORJMJIL	ORJKL	OKJMJIL	OlJOJQL	OlJIJlw]s]VX_	wXVX	|[c	XUi	pWXU[r][[]TUOJmw][fbVc[QJML	mJMJPL	OlJOL	OlJIwTYbrcUV[	XUi	hXrf_c[	XV	Vec	h]VcMJOOwWXg]Us[L	wco]U]V]TU	ToOJOJlwWXg]Us[	XUi	hfcY]o]YXV]TU[L	|[c	XUi	jgUcW[e]f	ToMJOOzoocYV]vc	wXVc	To	aU[bWXUYcNJIJIzrcWscUY]c[ORJKL	OKJOJOJIL	OlJOJlzrf_T̀cc[L	STUVWXYVTWZ[MJMJIL	MJKJML	MJNJOL	MJPL	MJONJIL	KJIJML	KJIJQL	ORJIL	ORJMJML	OOJML	OKJOL	OKJIJOJOz}b]frcUVL	\X̂TWL	TW	~XVcW]X_[OJOJML	OJOJQL	MJKL	MJlL	MJNJIL	MJNJML	MJOIL	MJOML	MJOlJOL	KJIJQL	KJIJmL	lJIJOL	QJIJOL	mJMJKL	PJMJIL	PJMJML	PJlJOJML	PJORJIL	ORJIJOL	ORJIJKL	OKJIJOJOL	OKJIJOJIz{cYbV]TU	XUi	qWTsWc[[	To	Vec	tTWuOJOJML	OJIJOL	OJIJIL	IJMJKL	IJMJQL	MJOL	MJMJOL	MJKJOL	MJmJOL	MJORJOL	MJOIL	MJOKL	KJIL	QJIJIL	mJOJML	mJMJQL	NJIL	PJlJOL	PJPJOL	ORJIL	ORJML	OIJOL	OIJIL	OKJIL	OKJMJOL	OlJOJKz{VcU[]TU[	To	p]rcMJIJKL	MJmJKL	lJIJML	mJIJOL	mJML	mJKL	PJlJOL	PJmL	ORJMJIL	ORJKL	OKJML	OlJOJQL	OlJIJl
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IJKLMNO	PQ	RJSTOUVWXYXZX[\	WX]\	WXẐX_\	Z[XY\	Z̀XZXZX[\	Z̀X_XZX_IJMLVS	aPNbcdOO	eOQOfVKgO	PN	hPUfPUQPNTKUi	aPNbjIKUJL	kPTlLOVKPU	JUm	IKUJL	RJSTOUVX̀_XZ\	̀X_XW\	WXnX_\	WXẐ\	Z_X[\	Z̀X_X̀\	Z̀X̀X[IKUJUfKJL	oNNJUiOTOUVp\	qrUONsp_X_XZ\	Z[X_X_\	Z̀XZXZX̀tuhuvow	RvqxydyqhdZtPgONUKUi	wJrZ[XZtMJNJUVOOp	cdOO	aJNNJUVSjzJ{JNmPMp	|JVONKJLp	JUm	dM}pVJUfOpẐX_X̀\	ẐX[ymOUVKQKfJVKPU	PQ	dM}fPUVNJfVPNp	JUm	dMllLKONpYX_XZyUmOTUKQKfJVKPU[XZ]\	[XZn\	WX~Xn\	WXẐX_\	ẐX[X[\	ZZX[yUQPNTJVKPU	JUm	dONgKfOp	vO�MKNOm	PQ	V�O	qrUON_XZX_\	_X_\	_X[\	[X_X_\	[XZ_XẐXZ\	~XZX[\	~XZX̀\	~X_XY\	WX~XZ\	WXWX_\	WXẐX[\	ẐX[X[\	ZZX_\	Z[X̀XZ\	Z[X̀X_\	Z̀XZXZX̀\	Z̀XZX̀\	ZYXZX̀yUKVKJL	eOfKpKPUZYX_yUKVKJL	eOfKpKPU	|JbON\	eOQKUKVKPU	PQZXZXnyUKVKJL	eOfKpKPU	|JbON\	eOfKpKPUpZ̀X_X̀\	ZYXZX̀X_\	ZYX_XZ\	ZYX_X_\	ZYX_X[\	ZYX_X̀\	ZYX_XYyUKVKJL	eOfKpKPU	|JbON\	u�VOUV	PQ	oMV�PNKVSZ̀X_X̀\	ZYXZX̀X_\	ZYX_XZ\	ZYX_X_\	ZYX_X[\	ZYX_X̀\	ZYX_XYyU�MNS	PN	eJTJiO	VP	RONpPU	PN	RNPlONVSẐX_Xn\	ẐX̀yUplOfVKPUp[XZX[\	[X[X[\	[X]XZ\	̀X_X_\	̀X_X~\	̀X_XW\	WX̀X_\	WXnX[\	WXWX_\	WXẐXZ\	Z_X_XZ\	Z[X̀yUpVNMfVKPUp	VP	�KmmONpZXZXZyUpVNMfVKPUp	VP	V�O	kPUVNJfVPN[X_X̀\	[X[XZ\	[XnXZ\	YX_XZ\	]\	nX_X_\	Z_\	Z[X̀X_yUpVNMTOUVp	PQ	dONgKfO\	eOQKUKVKPU	PQZXZX]yUpMNJUfO~XZXZ\	]X[X̀\	nX_X_\	WX[X_\	WXnX̀\	WXWXZ\	WXẐX_\	ẐX_XY\	ZZyUpMNJUfO\	hPVKfO	PQ	kJUfOLLJVKPU	PN	u�lKNJVKPUZZXZX̀\	ZZX_X[yUpMNJUfO\	kPUVNJfVPNsp	wKJ}KLKVSZZXZyUpMNJUfO\	uQQOfVKgO	eJVO	PQnX_X_\	Z̀X̀X_yUpMNJUfO\	qrUONsp	wKJ}KLKVSZZX_yUpMNJUfO\	RNPlONVSẐX_XY\	ZZX_\	ZZX̀\	ZZXYyUpMNJUfO\	dVPNOm	|JVONKJLpWX[X_

yhd�vohku	ohe	�qhedZZyUpMNJUfO	kPTlJUKOp\	kPUpOUV	VP	RJNVKJL	qffMlJUfSWXWXZyUpMNOm	LPpp\	om�MpVTOUV	JUm	dOVVLOTOUV	PQZZXYyUVOUV	PQ	V�O	kPUVNJfV	ePfMTOUVpZX_XZ\	̀X_X]\	̀X_XZ_\	̀X_XZ[yUVONOpVZ[XYyUVONlNOVJVKPUZXZXn\	ZX_X[\	ZX̀\	̀XZXZ\	YXZ\	~XZX_\	ZYXZXZyUVONlNOVJVKPUp\	aNKVVOUX̀_XZZ\	̀X_XZ_�MmiTOUV	PU	IKUJL	orJNmZYX̀X_wJ}PN	JUm	|JVONKJLp\	u�MKlTOUVZXZX[\	ZXZX~\	[X̀\	[XY\	[XnX_\	[XnX[\	[XZ_\	[XZ[\	[XZYXZ\	YX_XZ\	~X_XZ\	]X[X̀\	WX[X_\	WX[X[\	WXYXZX[\	WXẐX_\	ẐX_XZ\	ẐX_X̀\	Z̀X_XZXZ\	Z̀X_XZX_wJ}PN	eKplMVOpnX[XZwJrp	JUm	vOiMLJVKPUpZXY\	_X[X_\	[X_X[\	[X_X̀\	[X~\	[X]\	[XZ_XẐ\	[XZ[\	WX~X̀\	WXWXZ\	ẐX_X_\	Z[XZ\	Z[X[XZ\	Z[X̀X_\	Z[XY\	Z̀\	ZYX_Xn\	ZYX̀wKOUp_XZX_\	WX[XZ\	WX[X[\	WX~Xn\	WXẐX_\	WXẐX̀\	ZYX_XnwKTKVJVKPUp\	dVJVMVOp	PQZ_X_XY\	ZYXZX_\	ZYX̀XZXZwKTKVJVKPUp	PQ	wKJ}KLKVS[X_X_\	[XY\	[XZ_XẐ\	[XZ_XẐXZ\	[XZ]\	[XZnXZ\	̀X_X~\	X̀_X]\	~X_X_\	WX̀X_\	WX~X̀\	WX~X]\	WX~Xn\	ẐX_XY\	ẐX[X[\	ZZX[\	Z_X_XY\	Z[X[XZwKTKVJVKPUp	PQ	�KTO_XZX_\	_X_\	_XY\	[X_X_\	[XẐ\	[XZZ\	[XZ_XY\	[XZYXZ\	̀X_X]\	YX_\	YX[\	YX̀XZ\	~X_X̀\	]X[\	]X̀\	nX_\	WX_\	WX[XZ\	WX[X[\	WX̀XZ\	WXY\	WX~\	WX]\	WXn\	WXW\	WXẐ\	Z_X_\	Z[X̀\	Z̀\	ZY\	ZYXZX_\	ZYXZX[\	ZYXZXY|JVONKJLp\	zJ{JNmPMpẐX_X̀\	ẐX[|JVONKJLp\	wJ}PN\	u�MKlTOUV	JUmZXZX[\	ZXZX~\	[X̀XZ\	[XY\	[XnX_\	[XnX[\	[XZ_\	[XZ[\	[XZYXZ\	YX_XZ\	~X_XZ\	]X[X̀\	WX[X_\	WX[X[\	WXYXZX[\	WXẐX_\	ẐX_XZX_\	ẐX_X̀\	Z̀X_XZXZ\	Z̀X_XZX_|OJUp\	|OV�Pmp\	�Of�UK�MOp\	dO�MOUfOp	JUm	RNPfOmMNOp	PQ	kPUpVNMfVKPU[X[XZ\	[XZ_XẐ\	̀X_X_\	̀X_X]\	WX̀X_|Of�JUKfsp	wKOU_XZX_\	WX[XZ\	WX[X[\	WX~Xn\	WXẐX_\	WXẐX̀\	ZYX_Xn|OmKJVKPUnX[XZ\	ZYXZX[X_\	ZYX_XZ\	ZYX_XY\	ZYX_X~\	ZYX[\	ZYX̀XZ\	ZYX̀XZXZ|KUPN	k�JUiOp	KU	V�O	aPNbZXZXZ\	[X̀X_\	[XZ_Xn\	̀X_Xn\	]XZ\	]X̀|ydkuwwohuq�d	RvqxydyqhdZ[
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IJKLMLNOPLJQRS	TUMLQLPLJQ	JMVWVWVIJKLMLNOPLJQR	PJ	PXU	YJQPZONPVWVWVS	VWVW[S	[W\S	]WVVS	̂WVW[S	̂W[WVS	\W[W]S	_S	̀W]WVS	aW_S	VbW]W[IcPcOd	eURfJQRLgLdLPhiW[jJQNJQMJZkLQl	mJZnS	oNNUfPOQNU	JMaWiWiS	aWaW]S	V[W]jJQNJQMJZkLQl	mJZnS	eUpUNPLJQ	OQK	YJZZUNPLJQ	JM[ŴS	[W\S	]W\S	̂W[WiS	iW[ŴS	aW\WVS	aẀW[S	aWaW]S	aWVbŴS	V[W[jJPLNUVWiS	VWiWVS	VWiW[S	[WVW[S	[W[W[WS	[W[W]S	[W[ŴS	[W\S	]W[ŴS	]W]WVS	]W_ŴS	]W_W\S	]WaW[S	]WV[WaS	]WV[WVbS	\W[WVS	_ŴS	Ẁ[W[	aWiẀS	aW_S	aWVbWVS	VbW[ẀS	VbW]W[S	VVW\S	V[W[W[WVS	V]ŴWVS	V]ŴW[S	V̂WVS	V̂W[W[S	V̂ŴW[S	V\WVW]S	V\WVW\S	V\WVWiS	V\ŴWVjJPLNU	JM	YOQNUddOPLJQ	JZ	qrfLZOPLJQ	JM	sQRcZOQNUVVWVŴS	VVW[W]jJPLNU	JM	YdOLkRVWiW[S	[WVW[S	]W_ŴS	aWiẀS	VbW[ẀS	V\WVW]S	V\WVW\S	V\WVWiS	V\W[ẀS	V\W]W[S	V\ŴWVjJPLNU	JM	tURPLQl	OQK	sQRfUNPLJQRV]ŴWVS	V]ŴW[ugRUZvOPLJQRS	YJQPZONPJZwR]W[S	]W_ŴuNNcfOQNh[W]WVS	aWiWiS	aẀuZKUZRS	mZLPPUQVWVWVS	[ŴS	]WaW[S	_S	̀W[W[S	VVW\S	V[WVS	V[W[W[WVS	V]ŴW[S	V̂W]WVumjqe[uxQUZS	TUMLQLPLJQ	JM[WVWVuxQUZS	qvLKUQNU	JM	yLQOQNLOd	oZZOQlUkUQPRz{zS	V]W[W[S	V̂WVWVŴuxQUZS	sQMJZkOPLJQ	OQK	|UZvLNUR	eU}cLZUK	JM	PXU[WVW[S	[W[S	[W]S	]W[W[S	]WV[WVbS	iWVW]S	iWVŴS	iW[W\S	aW]W[S	aWiWVS	aWiŴS	aWaW[S	aWVbW]S	VbW]W]S	VVW[S	V]ŴWVS	V]ŴW[S	V̂WVWVŴS	V̂WVŴS	V\WVŴuxQUZwR	ocPXJZLPhVW\S	[WVWVS	[W]W][ŴS	[W\S	]ŴW[S	]ẀWVS	]WV[WVbS	]WV̂W[S	ŴVW[S	̂W[ŴS	̂W[WaS	\W[WVS	\W[ŴS	\ŴWVS	iWVS	iW]S	_W[WVS	_W]WVS	̀W[W[S	̀W]WVS	aW]W[S	aW\WVS	aWiŴS	aWaWVS	aWVbW[S	VbW]W[S	VVŴS	VVW\S	V[W[W[S	V[W]S	V]W[W[S	V̂W]S	V̂ŴS	V\W[W_uxQUZwR	sQRcZOQNUVVW[uxQUZwR	eUdOPLJQRXLf	xLPX	|cgNJQPZONPJZRVWVW[S	\W[S	\W]S	\ŴS	aWiŴS	aWVbW[S	V̂W[W[uxQUZwR	eLlXP	PJ	YOZZh	ucP	PXU	mJZn[W\S	V̂W[W[uxQUZwR	eLlXP	PJ	YdUOQ	~fiW]uxQUZwR	eLlXP	PJ	�UZMJZk	YJQRPZcNPLJQ	OQK	PJ	oxOZK	

|UfOZOPU	YJQPZONPRiWVuxQUZwR	eLlXP	PJ	|PJf	PXU	mJZn[ŴuxQUZwR	eLlXP	PJ	|cRfUQK	PXU	mJZnV̂W]uxQUZwR	eLlXP	PJ	tUZkLQOPU	PXU	YJQPZONPV̂W[S	V̂ŴuxQUZRXLf	OQK	~RU	JM	TZOxLQlRS	|fUNLMLNOPLJQR	OQK	uPXUZ	sQRPZckUQPR	JM	|UZvLNUVWVWVS	VWVWiS	VWVW_S	VW\S	[W]WiS	]W[W[S	]WVVS	]WV_S	̂W[WV[S	\W]�OZPLOd	uNNcfOQNh	JZ	~RUaWiWiS	aWa�OPNXLQlS	YcPPLQl	OQK]WV̂S	iW[W\�OPUQPR]WV_�OhkUQPS	offdLNOPLJQR	MJZŴ[W\S	_W]WaS	aW[S	aW]S	aŴS	aW\S	aWiW]S	aW_S	aẀW\S	aWVbWVS	V̂W[W]S	V̂W[ŴS	V̂ŴW]�OhkUQPS	YUZPLMLNOPUR	MJZŴ[W\S	̂W[WaS	aW]W]S	aŴS	aW\S	aWiWVS	aWiWiS	aW_S	aWVbWVS	aWVbW]S	V̂WVWVW]S	V̂W[Ŵ�OhkUQPS	yOLdcZU	JMaW\WVW]S	aW_S	aWVbW[S	V]W\S	V̂WVWVW]S	V̂W[WVW[�OhkUQPS	yLQOdŴ[WVS	̂W[WaS	aWVbS	V[W]S	V̂W[ŴS	V̂ŴW]�OhkUQP	�JQKS	�UZMJZkOQNU	�JQK	OQK_W]ŴŴS	aWiW_S	aWVbW]S	VVWVW[�OhkUQPRS	�ZJlZURRaW]S	aWiS	aẀW\S	aWVbW]S	V̂W[W]S	V\WVŴ�o�Iqjt|	ojT	YuI��qtsuja�OhkUQPR	PJ	|cgNJQPZONPJZR\ŴW[S	aW\WVW]S	aWiW[S	aWiW]S	aWiŴS	aWiW_S	V̂W[WVW[�Y�VbW]WV�UZMJZkOQNU	�JQK	OQK	�OhkUQP	�JQK_W]ŴŴS	aWiW_S	aWVbW]S	VVWVW[�UZkLPRS	yUURS	jJPLNUR	OQK	YJkfdLOQNU	xLPX	�OxR[W]WVS	]W_S	]WV]S	_W]ŴŴS	VbW[W[�qe|uj|	ojT	�eu�qet�S	�eutqYtsuj	uyVb�JdhNXdJZLQOPUK	�LfXUQhdVbW]WV�ZJKcNP	TOPOS	TUMLQLPLJQ	JM]WV[W[�ZJKcNP	TOPO	OQK	|OkfdURS	|XJf	TZOxLQlR]WVVS	]WV[S	̂W[W_�ZJlZURR	OQK	YJkfdUPLJQŴ[W[S	̀W[S	aẀS	aWaWVS	V̂WVŴS	V\WVŴ�ZJlZURR	�OhkUQPRaW]S	aWiS	aẀW\S	aWVbW]S	V̂W[W]S	V\WVŴ�ZJpUNPS	TUMLQLPLJQ	JMVWVŴ�ZJpUNP	eUfZURUQPOPLvUR
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IJKJLMNOPQROST	UVWXOYVZRLMJKJ[\	LLJKNOPQPWY]	̂R_X̀ORaRVSWLJLJLN̂bcdecUbf	bg	Nd̂ hbfh	ifj	N̂bNd̂ ckLM̂RlX]YS̀PVW	YVm	nYoWLJ[\	KJpJK\	pJKJp\	pJq\	pJr\	pJLKJLM\	pJLp\	sJqJI\	sJsJL\	LMJKJK\	LpJL\	LpJp\	LpJIJL\	LpJIJK\	LpJ[\	LI\	L[JKJt\	L[JIR̂uRZS̀PV	Pv	wPOxIJKJq\	LKJKJLR̂]RYWRW	YVm	wỲyROW	Pv	ǹRVWsJpJL\	sJLMJKR̂QORWRVSYS̀PVWpJKJL\	pJ[\	pJLKJq\	tJKJL\	sJpJp\	sJIJK\	sJ[JL\	sJLMJLR̂QORWRVSYS̀yRWKJLJL\	pJLJL\	pJs\	IJLJL\	IJKJLM\	LpJKJLR̂WQPVẀz̀]̀ST	vPO	c{PWR	NROvPOàVl	S{R	wPOxpJpJK\	pJLt\	IJKJK\	IJKJp\	[Jp\	qJLJp\	qJK\	qJp\	sJ[JL\	LMR̂SỲVYlRsJpJL\	sJqJK\	sJtJ[\	sJsJL\	sJLMJK\	sJLMJpR̂ỳRo	Pv	ePVSOYZS	jPZXaRVSW	YVm	g̀R]m	ePVm̀S̀PVW	zT	ePVSOYZSPOpJK\	pJLKJr\	qJLJpR̂ỳRo	Pv	ePVSOYZSPO|W	hXzàSSY]W	zT	boVRO	YVm	iOZ{̀SRZSpJLMJL\	pJLMJK\	pJLL\	pJLK\	IJK\	[JK\	qJLJp\	sJK\	sJtJKR̂ỳRo	Pv	h{PQ	jOYòVlW\	NOPmXZS	jYSY	YVm	hYaQ]RW	zT	ePVSOYZSPOpJLK^̀l{SW	YVm	̂RaRm̀RWLJLJK\	KJI\	KJ[\	pJ[\	pJrJI\	pJL[JK\	IJKJq\	[Jp\	[JI\	qJL\	qJp\	rJpJL\	tJp\	sJ[JL\	sJr\	LMJKJ[\	LMJp\	LKJKJL\	LKJKJK\	LKJKJI\	LpJp\	LI\	L[JIP̂TY]S̀RW\	NYSRVSW	YVm	ePQTÒl{SWpJLrX̂]RW	YVm	fPS̀ZRW	vPO	iOz̀SOYS̀PVL[JIJLhYvRST	Pv	NROWPVW	YVm	NOPQROSTLMJK\	LMJIhYvRST	NORZYXS̀PVW	YVm	NOPlOYaWpJpJL\	IJKJK\	IJKJr\	[Jp\	LMJL\	LMJK\	LMJIhYaQ]RW\	jRv̀V̀S̀PV	PvpJLKJphYaQ]RW\	h{PQ	jOYòVlW\	NOPmXZS	jYSY	YVmpJLL\	pJLK\	IJKJrhYaQ]RW	YS	S{R	h̀SR\	jPZXaRVSW	YVmpJLLhZ{RmX]R	Pv	}Y]XRWsJK\	sJpJLhZ{RmX]RW\	ePVWSOXZS̀PVpJLM\	pJLKJL\	pJLKJK\	qJLJp\	L[JLJqJKhRQYOYSR	ePVSOYZSW	YVm	ePVSOYZSPOWLJLJI\	pJLKJ[\	pJLIJK\	IJKJI\	IJKJr\	q\	tJpJL\	LKJLJKhRQYOYSR	ePVSOYZSPOW\	jRv̀V̀S̀PV	Pv

qJLJLh{PQ	jOYòVlW\	jRv̀V̀S̀PV	PvpJLKJLh{PQ	jOYòVlW\	NOPmXZS	jYSY	YVm	hYaQ]RWpJLL\	pJLK\	IJKJrh̀SR\	~WR	PvpJLp\	qJLJL\	qJKJLh̀SR	UVWQRZS̀PVWpJKJK\	pJpJp\	pJrJL\	pJrJI\	IJK\	sJsJK\	sJIJK\	sJLMJL\	LpJIh̀SR	}̀ẀSW\	iOZ{̀SRZS|WpJrJI\	IJKJK\	IJKJs\	sJIJK\	sJ[JL\	sJsJK\	sJLMJL\	LpJIhQRZ̀Y]	UVWQRZS̀PVW	YVm	cRWS̀VlIJKJq\	LKJKJL\	LpJIhQRZ̀v̀ZYS̀PVW\	jRv̀V̀S̀PV	PvLJLJqhQRZ̀v̀ZYS̀PVWLJLJL\	LJLJq\	LJKJK\	LJ[\	pJLKJLM\	pJLr\	IJKJLIhSYSXSR	Pv	ǹàSYS̀PVWL[JLJK\	L[JIJLJLhSPQQ̀Vl	S{R	wPOxKJKJK\	KJI\	sJr\	LMJp\	LIJLhSPORm	�YSRÒY]WqJKJL\	sJpJK\	LMJKJLJK\	LMJKJIhXzZPVSOYZSPO\	jRv̀V̀S̀PV	Pv[JLJLh~�ebfĉ iecb̂ h[hXzZPVSOYZSPOW\	wPOx	zTLJKJK\	pJpJK\	pJLKJL\	pJLt\	IJKJp\	[JKJp\	[Jp\	[JI\	sJpJLJK\	sJqJrhXzZPVSOYZSXY]	̂R]YS̀PVW[Jp\	[JI\	sJpJLJK\	sJq\	sJLM\	LMJKJL\	LIJL\	LIJKJLhXzàSSY]WpJLM\	pJLL\	pJLK\	IJKJr\	[JKJL\	[JKJp\	rJpJI\	sJK\	sJp\	sJt\	sJsJL\	sJLMJK\	sJLMJphXzàSSY]	hZ{RmX]RpJLMJK\	pJLKJ[\	IJKJrhXzOPlYS̀PV\	wỲyROW	PvqJLJL\	LLJphXzWSYVZRW\	�Y�YOmPXWLMJphXzWSYVS̀Y]	ePaQ]RS̀PVIJKJs\	tJLJL\	tJLJp\	tJKJp\	sJIJK\	sJt\	sJsJL\	sJLMJp\	LKJK\	L[JLJKhXzWSYVS̀Y]	ePaQ]RS̀PV\	jRv̀V̀S̀PV	PvsJtJLhXzWS̀SXS̀PV	Pv	hXzZPVSOYZSPOW[JKJp\	[JKJIhXzWS̀SXS̀PV	Pv	iOZ{̀SRZSKJpJphXzWS̀SXS̀PVW	Pv	�YSRÒY]WpJIJK\	pJ[\	rJpJthXz�WXzZPVSOYZSPO\	jRv̀V̀S̀PV	Pv[JLJKhXzWXOvYZR	ePVm̀S̀PVWpJrJIhXZZRWWPOW	YVm	iWẀlVW



������ ���	
������	����	�	�����	���������	�	� ��!	� �"!	� �#!	� �"!	� $�!	� "�!	� "#!	� %�!	� %$!	� %%!	� ��!	� �%!	� #�!	�  �!	����	&�'	�����	�((	�����)	��)��*�'�	+,��	������&�	��)�����	�-	���������)!.	+������&�	��)�����	�-	���������)!.	+���!.	���	���	/���!	&�'	+���	�����&��	
������).	&��	��&'��&�0)	�-	,��	������&�	��)�����	�-	���������)�	,��)	'������	1&)	���'��'	&�	��2�%2$�	3,	��	��4� 4���5	�'��	6�'��	7��5��5�5"�"�	1����	�8����)	��	��4� 4���5!	�)	���	-��	��)&(�!	�)	(����)�'	-��	���9����	)�	��(�!	&�'	�&�	��(�	:�	)�'	��	&����'&���	1���	���	���	�����&��	
������);	,���)	�-	<��*����	,�	������	���������	*��(&����)!	�9�&�(	'����-�=&�&�����&��)�����>?@A	BC�@?D	 E$F �
�$#G H

IJKLMNOPQRSTPSUPSTJKVW	IXKLKYMNOPQZR[R\S	]SU	̂\S[TQN_TR\S	̀Q\_PUNQP[IKLKLW	JKJW	JKaW	JKILKIXW	aKLKLW	aKLKbW	YKIKJW	YKLKaW	bKIKJW	bKJKaW	cKLW	cKJKIW	VKaKLW	IXW	ILW	IaW	IdKIKaMNOOeRPQ[IKdW	JKILKIW	aKLKaW	aKLKYW	dKLKIW	VKJW	VKaKLW	VKdKaW	VKYW	VKIXKdW	IaKLKIMNQPTfdKaKIKLW	VKYKcW	VKcKdW	VKIXKLW	VKIXKJW	IIKIKLW	IaKLKLW	IdKLKbMNQPTfW	̂\S[PST	\gVKcKdW	VKIXKLW	VKIXKJMNQZPf[IKIKbW	LKJKaMN[OPS[R\S	hf	TiP	jkSPQ	g\Q	̂\SZPSRPS_PIaKJMN[OPS[R\S	\g	TiP	l\QmJKbKdW	dKaKLW	IaKJMN[OPS[R\S	\Q	nPQoRS]TR\S	\g	TiP	̂\STQ]_TdKaKIKIW	Ian]pP[JKYW	JKcKLKIW	bKJKaKanPQoRS]TR\S	hf	TiP	̂\STQ]_T\QIaKIW	IdKIKbnPQoRS]TR\S	hf	TiP	jkSPQ	g\Q	̂]N[PdKaKIKIW	IaKLW	IdKIKbnPQoRS]TR\S	hf	TiP	jkSPQ	g\Q	̂\SZPSRPS_PIaKanPQoRS]TR\S	\g	TiP	qQ_iRTP_TLKJKJnPQoRS]TR\S	\g	TiP	̂\STQ]_T\Q	roOe\foPSTIaKLKLnrstuvqnujv	js	MwM̀rvMujv	jx	nyr	ĵvnsq̂ nIanP[T[	]SU	uS[OP_TR\S[JKIKJW	JKJKJW	JKbKIW	aKLKLW	aKLKYW	aKLKVW	VKaKLW	VKcKJW	VKVKLW	VKIXKIW	IXKJKLW	ILKLKIW	IJKanutrcnRoPW	zPe]f[	]SU	rpTPS[R\S[	\gJKLKaW	JKbKaW	dKLKJW	bKLKIW	bKJKIW	bKaW	cKJW	VKdKIW	VKbW	IXKJKLW	IXKaW	IaKJKLW	IdKIKYW	IdKLKdnRoP	{RoRT[

LKIKLW	LKLW	LKdW	JKLKLW	JKIXW	JKIIW	JKILKdW	JKIdKIW	aKLW	dKLW	dKJW	dKaW	YKLKaW	bKJW	bKaW	cKLW	VKLW	VKJKIW	VKJKJW	VKaKIW	VKdW	VKYW	VKbW	VKcW	VKVW	VKIXW	ILKLW	IJKaW	IaW	IdKIKLW	IdKIKJW	IdKanRoP	{RoRT[	\S	̂e]Ro[JKbKaW	IXKLKcW	IdKIKLW	IdKIKJnRTeP	T\	l\QmVKJKLW	VKJKJwv̂ j|rsuv}	qvz	̂jssr̂ nujv	jx	ljs~ILwS_\ZPQRS�	\g	l\QmILKIwSg\QP[PPS	̂\SURTR\S[W	̂\S_P]ePU	\Q	wSmS\kSJKbKaW	cKJKIW	IXKJwSRT	̀QR_P[bKJKJKLW	VKIKLw[P	\g	z\_NoPST[IKIKIW	IKdW	LKJKYW	JKILKYW	dKJw[P	\g	MRTPJKIJW	YKIKIW	YKLKI|]eNP[W	M_iPUNeP	\gVKLW	VKJKIl]RZPQ	\g	̂e]Ro[	hf	TiP	qQ_iRTP_TIJKJKLl]RZPQ	\g	̂e]Ro[	hf	TiP	̂\STQ]_T\QVKIXKdW	IJKJKLW	IdKIKbl]RZPQ	\g	̂e]Ro[	hf	TiP	jkSPQVKVKJW	VKIXKJW	VKIXKaW	ILKLKLKIW	IJKJKLW	IaKLKaW	IdKIKbl]RZPQ	\g	̂\S[P�NPSTR]e	z]o]�P[IaKLKaW	IdKIKbl]RZPQ	\g	{RPS[VKJW	VKIXKLW	VKIXKal]RZPQ[	\g	MNhQ\�]TR\SYKIKIW	IIKJl]QQ]STfJKdW	aKLKVW	VKJKJW	VKcKaW	VKVKIW	VKIXKLW	VKIXKaW	ILKLKLW	IdKIKLlP]TiPQ	zPe]f[cKJW	IdKIKYKLl\QmW	zPgRSRTR\S	\gIKIKJlQRTTPS	̂\S[PSTIKdKLW	JKaKLW	JKbKaW	JKILKcW	JKIaKLW	aKIKLW	VKJKLW	VKIXKJW	IJKLW	IJKJKLW	IdKaKaKLlQRTTPS	uSTPQOQPT]TR\S[aKLKIIW	aKLKILlQRTTPS	jQUPQ[IKIKIW	LKaW	JKVW	bW	cKLKLW	ILKIW	ILKLW	IJKaKLW	IaKJKI



������ ���	
������	����	�	�����	���������	�	� ��!	� �"!	� �#!	� �"!	� $�!	� "�!	� "#!	� %�!	� %$!	� %%!	� ��!	� �%!	� #�!	�  �!	����	&�'	�����	�((	�����)	��)��*�'�	+,��	������&�	��)�����	�-	���������)!.	+������&�	��)�����	�-	���������)!.	+���!.	���	���	/���!	&�'	+���	�����&��	
������).	&��	��&'��&�0)	�-	,��	������&�	��)�����	�-	���������)�	,��)	'������	1&)	���'��'	&�	��2�%2$�	3,	��	��4� 4���5	�'��	6�'��	7��5��5�5"�"�	1����	�8����)	��	��4� 4���5!	�)	���	-��	��)&(�!	�)	(����)�'	-��	���9����	)�	��(�!	&�'	�&�	��(�	:�	)�'	��	&����'&���	1���	���	���	�����&��	
������);	,���)	�-	<��*����	,�	������	���������	*��(&����)!	�9�&�(	'����-�=&�&�����&��)�����>?@A	BC�@?D	 E$F �
�$#G HI

JKLMNOP	Q			RPSPKJO	TKUVMWMUSWX	QYQ	Z[\]̂	_̀a]b]c]db\X	QYQYQ	Lè	Ndbcf[̂c	_d̂gh̀bc\ijk	lmnopqro	smrtuknov	qpk	kntukpqokw	xn	ojk	yzpkkukno	{ko|kkn	ojk	}|nkp	qnw	lmnopqromp	~jkpkxnq�okp	ojk	yzpkkukno�	qnw	rmnvxvo	m�	ojk	yzpkkukno�	lmnwxoxmnv	m�	ojk	lmnopqro	~�knkpq��	�t���kuknoqp�	qnw	mojkp	lmnwxoxmnv��	spq|xnzv�	��krx�xrqoxmnv�	ywwknwq	xvvtkw	�pxmp	om	k�krtoxmn	m�	ojk	lmnopqro�	mojkp	wmrtuknov	�xvokw	xn	ojk	yzpkkukno�	qnw	�mwx�xrqoxmnv	xvvtkw	q�okp	k�krtoxmn	m�	ojk	lmnopqro�	y	�mwx�xrqoxmn	xv	~��	q	|pxookn	quknwukno	om	ojk	lmnopqro	vxznkw	{�	{moj	�qpoxkv�	~��	q	ljqnzk	}pwkp�	~��	q	lmnvoptroxmn	ljqnzk	sxpkrox�k�	mp	~��	q	|pxookn	mpwkp	�mp	q	uxnmp	rjqnzk	xn	ojk	�mp�	xvvtkw	{�	ojk	yprjxokro�	�n�kvv	v�krx�xrq���	kntukpqokw	xn	ojk	yzpkkukno�	ojk	lmnopqro	smrtuknov	wm	nmo	xnr�twk	ojk	qw�kpoxvkukno	mp	xn�xoqoxmn	om	{xw�	�nvoptroxmnv	om	�xwwkpv�	vqu��k	�mpuv�	mojkp	xn�mpuqoxmn	�tpnxvjkw	{�	ojk	}|nkp	xn	qnoxrx�qoxmn	m�	pkrkx�xnz	{xwv	mp	�pm�mvq�v�	ojk	lmnopqromp�v	{xw	mp	�pm�mvq��	mp	�mpoxmnv	m�	ywwknwq	pk�qoxnz	om	{xwwxnz	mp	�pm�mvq�	pk�txpkuknov�X	QYQY�	Lè	Ndbcf[̂cijk	lmnopqro	smrtuknov	�mpu	ojk	lmnopqro	�mp	lmnvoptroxmn�	ijk	lmnopqro	pk�pkvknov	ojk	knoxpk	qnw	xnokzpqokw	qzpkkukno	{ko|kkn	ojk	�qpoxkv	jkpkom	qnw	vt�kpvkwkv	�pxmp	nkzmoxqoxmnv�	pk�pkvknoqoxmnv�	mp	qzpkkuknov�	kxojkp	|pxookn	mp	mpq��	ijk	lmnopqro	uq�	{k	quknwkw	mp	umwx�xkw	mn��	{�	q	�mwx�xrqoxmn�	ijk	lmnopqro	smrtuknov	vjq��	nmo	{k	rmnvoptkw	om	rpkqok	q	rmnopqrotq�	pk�qoxmnvjx�	m�	qn�	�xnw	~��	{ko|kkn	ojk	lmnopqromp	qnw	ojk	yprjxokro	mp	ojk	yprjxokro�v	rmnvt�oqnov�	~��	{ko|kkn	ojk	}|nkp	qnw	q	�t{rmnopqromp	mp	q	�t{�vt{rmnopqromp�	~��	{ko|kkn	ojk	}|nkp	qnw	ojk	yprjxokro	mp	ojk	yprjxokro�v	rmnvt�oqnov�	mp	~��	{ko|kkn	qn�	�kpvmnv	mp	knoxoxkv	mojkp	ojqn	ojk	}|nkp	qnw	ojk	lmnopqromp�	ijk	yprjxokro	vjq���	jm|k�kp�	{k	knoxo�kw	om	�kp�mpuqnrk	qnw	kn�mprkukno	m�	m{�xzqoxmnv	tnwkp	ojk	lmnopqro	xnoknwkw	om	�qrx�xoqok	�kp�mpuqnrk	m�	ojk	yprjxokro�v	wtoxkv�ijkvk	��krx�xrqoxmnv	qpk	vk�qpqokw	xnom	�qpxmtv	vkroxmnv�		ijxv	sx�xvxmn�	jm|k�kp�	vjq��	nmo	{k	rmnvoptkw	om	xu���	ojqo	ojk	yprjxokro	vjq��	nmo	qro	qv	ojk	qp{xokp	om	kvoq{�xvj	vt{rmnopqro	qnw	�tpxvwxroxmn	�xuxov	{ko|kkn	lmnopqromp	qnw	�t{rmnopqromp	qnw	rpq�ov�	�t{rmnopqrompv	vjq��	�qux�xqpx�k	ojkuvk��kv	|xoj	ojk	knoxpk	��krx�xrqoxmnv	qnw	spq|xnzv	qnw	xnr�twk	|mp�	rmuxnz	tnwkp	ojkxp	�qpoxrt�qp	wx�xvxmn	jkqwxnz	mp	rq��kw	�mp	k�vk|jkpk	xn	ojk	��krx�xrqoxmnv	mp	spq|xnzv�		ijk	�mp�	tnwkp	kqrj	pkv�krox�k	jkqwxnz	xn	ojk	�m��m|xnz	v�krx�xrqoxmnv	xv	vt{�kro	om	ojk	�knkpq�	lmnwxoxmnv	m�	ojk	��krx�xrqoxmnv	qnw	lmnopqro�	qnw	lmnopqrompv	qnw	�t{rmnopqrompv	|x��	{k	jk�w	pkv�mnvx{�k	�mp	qnw	{k	zm�kpnkw	{�	pk�txpkuknov	ojkpktnwkp	qv	ojmtzj	v�krx�xrq���	pk�kqokw	xn	kqrj	rqvk�	lmnopqrompv	qnw	�t{rmnopqrompv	qpk	rqtoxmnkw	om	k�quxnk	q��	wpq|xnzv	qnw	ojk	rmu��kok	v�krx�xrqoxmnv	pk�qoxnz	om	mojkp	{pqnrjkv	m�	|mp�	qnw	{k	zm�kpnkw	qrrmpwxnz���		�pm�xwk	rmnopqrompv	qnw	vt{rmnopqrompv	m�	mojkp	ipqwkv�	|jmvk	|mp�	rmukv	xn	rmnoqro	|xoj	|mp�	tnwkp	kqrj	jkqwxnz�	|xoj	vjm�	wpq|xnzv	qnw�mp	mojkp	xn�mpuqoxmn�	X	QYQY�	Lè	�df�ijk	okpu	��mp� 	ukqnv	ojk	rmnvoptroxmn	qnw	vkp�xrkv	pk�txpkw	{�	ojk	lmnopqro	smrtuknov�	|jkojkp	rmu��kokw	mp	�qpoxq���	rmu��kokw�	qnw	xnr�twkv	q��	mojkp	�q{mp�	uqokpxq�v�	k�tx�ukno�	qnw	vkp�xrkv	�pm�xwkw	mp	om	{k	�pm�xwkw	{�	ojk	lmnopqromp	om	�t��x��	ojk	lmnopqromp�v	m{�xzqoxmnv�	ijk	�mp�	uq�	rmnvoxotok	ojk	|jm�k	mp	q	�qpo	m�	ojk	�pm�kro�X	QYQY¡	Lè	Tfd¢̀̂cijk	�pm�kro	xv	ojk	omoq�	rmnvoptroxmn	m�	|jxrj	ojk	�mp�	�kp�mpukw	tnwkp	ojk	lmnopqro	smrtuknov	uq�	{k	ojk	|jm�k	mp	q	�qpo	qnw	|jxrj	uq�	xnr�twk	rmnvoptroxmn	{�	ojk	}|nkp	qnw	{�	�k�qpqok	lmnopqrompv�X	QYQY£	Lè	_f[¤]b¥\ijk	spq|xnzv	qpk	ojk	zpq�jxr	qnw	�xrompxq�	�mpoxmnv	m�	ojk	lmnopqro	smrtuknov	vjm|xnz	ojk	wkvxzn�	�mrqoxmn	qnw	wxuknvxmnv	m�	ojk	�mp��	zknkpq���	xnr�twxnz	��qnv�	k�k�qoxmnv�	vkroxmnv�	wkoqx�v�	vrjkwt�kv�	qnw	wxqzpquv�X	QYQY¦	Lè	W§̀ ]̂a]̂[c]db\ijk	��krx�xrqoxmnv	qpk	ojqo	�mpoxmn	m�	ojk	lmnopqro	smrtuknov	rmnvxvoxnz	m�	ojk	|pxookn	pk�txpkuknov	�mp	uqokpxq�v�	k�tx�ukno�	v�vokuv�	voqnwqpwv	qnw	|mp�uqnvjx�	�mp	ojk	�mp��	qnw	�kp�mpuqnrk	m�	pk�qokw	vkp�xrkv�
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I	JKJKL	MNOPQRSTNPO	UV	WTQXYZT[\]̂_̀ab\̂]	cd	eb_fghb	i_b	_bj_b]b\̂îgc\]k	g\	i\l	abmg̀a	cd	bnj_b]]gc\	\co	p\co\	c_	qîb_	mbfbqcjbmk	cd	̂rb	î\sgtqb	i\m	g\̂i\sgtqb	h_bîgfb	oc_p	jb_dc_abm	tl	̂rb	u_hrĝbĥ	i\m	̂rb	u_hrĝbĥv]	hc\]̀q̂i\̂]	̀\mb_	̂rbg_	_b]jbĥgfb	j_cdb]]gc\iq	]b_fghb]	is_bbab\̂]w	[\]̂_̀ab\̂]	cd	eb_fghb	ail	g\hq̀mbk	oĝrc̀ 	̂qgaĝîgc\k	]̂̀mgb]k	]̀_fbl]k	acmbq]k	]pb̂hrb]k	m_iog\s]k	]jbhgdghîgc\]k	i\m	ĉrb_	]gagqi_	aîb_giq]wI	JKJKx	MNYPYyz	{TZYOYUN	|y}TQ~rb	[\ĝgiq	�bhg]gc\	�ipb_	g]	̂rb	jb_]c\	gmb\̂gdgbm	g\	̂rb	us_bbab\̂	̂c	_b\mb_	g\ĝgiq	mbhg]gc\]	c\	�qiga]	g\	ihhc_mi\hb	oĝr	ebĥgc\	��w�w	~rb	[\ĝgiq	�bhg]gc\	�ipb_	]riqq	\ĉ	]rco	ji_̂giqĝl	̂c	̂rb	�o\b_	c_	�c\̂_iĥc_	i\m	]riqq	\ĉ	tb	qgitqb	dc_	_b]̀q̂]	cd	g\̂b_j_b̂îgc\]	c_	mbhg]gc\]	_b\mb_bm	g\	sccm	diĝrwI	JK�	�UQQTzyPYUN	yN�	MNPTNP	UV	P�T	�UNPQyZP	{UZRSTNPOI	JK�KJ	~rb	g\̂b\̂	cd	̂rb	�c\̂_iĥ	�ch̀ab\̂]	g]	̂c	g\hq̀mb	iqq	ĝba]	\bhb]]i_l	dc_	̂rb	j_cjb_	bnbh̀ ĝc\	i\m	hcajqb̂gc\	cd	̂rb	�c_p	tl	̂rb	�c\̂_iĥc_w	~rb	�c\̂_iĥ	�ch̀ab\̂]	i_b	hcajqbab\̂i_lk	i\m	orî	g]	_b�̀g_bm	tl	c\b	]riqq	tb	i]	tg\mg\s	i]	gd	_b�̀g_bm	tl	iqq�	jb_dc_ai\hb	tl	̂rb	�c\̂_iĥc_	]riqq	tb	_b�̀g_bm	c\ql	̂c	̂rb	bn̂b\̂	hc\]g]̂b\̂	oĝr	̂rb	�c\̂_iĥ	�ch̀ab\̂]	i\m	_bi]c\itql	g\db_itqb	d_ca	̂rba	i]	tbg\s	\bhb]]i_l	̂c	j_cm̀hb	̂rb	g\mghîbm	_b]̀q̂]wI	JK�KJKJ	~rb	g\fiqgmĝl	cd	i\l	j_cfg]gc\	cd	̂rb	�c\̂_iĥ	�ch̀ab\̂]	]riqq	\ĉ	g\fiqgmîb	̂rb	�c\̂_iĥ	c_	ĝ]	_baig\g\s	j_cfg]gc\]w	[d	ĝ	g]	mb̂b_ag\bm	̂rî	i\l	j_cfg]gc\	cd	̂rb	�c\̂_iĥ	�ch̀ab\̂]	fgcqîb]	i\l	qiok	c_	g]	ĉrb_og]b	g\fiqgm	c_	̀\b\dc_hbitqbk	̂rb\	̂rî	j_cfg]gc\	]riqq	tb	_bfg]bm	̂c	̂rb	bn̂b\̂	\bhb]]i_l	̂c	aipb	̂rî	j_cfg]gc\	qbsiq	i\m	b\dc_hbitqbw	[\	]̀hr	hi]b	̂rb	�c\̂_iĥ	�ch̀ab\̂]	]riqq	tb	hc\]̂_̀bmk	̂c	̂rb	d̀qqb]̂	bn̂b\̂	jb_aĝ̂bm	tl	qiok	̂c	sgfb	bddbĥ	̂c	̂rb	ji_̂gb]v	g\̂b\̂gc\]	i\m	j̀_jc]b]	g\	bnbh̀ ĝ\s	̂rb	�c\̂_iĥwI	JK�K�	�_si\g�îgc\	cd	̂rb	ejbhgdghîgc\]	g\̂c	mgfg]gc\]k	]bĥgc\]	i\m	i_̂ghqb]k	i\m	i__i\sbab\̂	cd	�_iog\s]	]riqq	\ĉ	hc\̂_cq	̂rb	�c\̂_iĥc_	g\	mgfgmg\s	̂rb	�c_p	iac\s	èthc\̂_iĥc_]	c_	g\	b]̂itqg]rg\s	̂rb	bn̂b\̂	cd	�c_p	̂c	tb	jb_dc_abm	tl	i\l	̂_imbwI	JK�K�	�\qb]]	ĉrb_og]b	]̂îbm	g\	̂rb	�c\̂_iĥ	�ch̀ab\̂]k	oc_m]	̂rî	rifb	obqq�p\co\	̂bhr\ghiq	c_	hc\]̂_̀ĥgc\	g\m̀]̂_l	abi\g\s]	i_b	̀]bm	g\	̂rb	�c\̂_iĥ	�ch̀ab\̂]	g\	ihhc_mi\hb	oĝr	]̀hr	_bhcs\g�bm	abi\g\s]wI	�����	u\l	mg]h_bji\hgb]	g\	�c\̂_iĥ	�ch̀ab\̂]	]riqq	tb	hiqqbm	̂c	̂rb	î̂b\̂gc\	cd	̂rb	u_hrĝbĥ	tbdc_b	oc_p	iddbĥbm	̂rb_btl	g]	hcaab\hbmk	i\m	rg]	mbhg]gc\	̂rb_bc\	]riqq	tb	dg\iq	i\m	tg\mg\sw		~rb	j_bhbmb\̂	cd	̂rb	�c\̂_iĥ	�ch̀ab\̂]	g]	g\	̂rb	dcqqcog\s	]b�̀b\hb�	I	�������	ummb\mi	c_	acmgdghîgc\	i\m	hri\sb]	cd	i\l	\î̀_b	̂c	̂rb	�_iog\s]	i\m	ejbhgdghîgc\]	̂ipb	j_bhbmb\̂	cfb_	r̂b	c_gsg\iq	�c\̂_iĥ	�ch̀ab\̂]w	I	�������	~rb	ejbhgdghîgc\]�		�rb_bk	]rc̀qm	̂rb_b	tb	i	hc\dqgĥk	̂rb	u_hrĝbĥ	]riqq	mbhgmb	orghr	]̂gj̀qîgc\]	ogqq	j_cfgmb	̂rb	tb]̂	g\]̂iqqîgc\w	I	�������	~rb	�_iog\s]�		�rb_bk	]rc̀qm	̂rb_b	tb	i	hc\dqgĥk	̂rb	u_hrĝbĥ	]riqq	mbhgmb	orghr	]̂gj̀qîgc\]	ogqq	j_cfgmb	r̂b	tb]̂	g\]̂iqqîgc\w	I	�������	ebĥgc\]	cd	�gfg]gc\	��		�b\b_iq	�b�̀g_bab\̂]	scfb_\	̂rb	bnbh̀ ĝc\	cd	̂rb	oc_p	cd	iqq	]bĥgc\]	cd	̂rb	]jbhgdghîgc\]w	I	JK�	�y�YPyzY�yPYUN~b_a]	hijĝiqg�bm	g\	̂rb]b	�b\b_iq	�c\mĝgc\]	g\hq̀mb	̂rc]b	̂rî	i_b	���	]jbhgdghiqql	mbdg\bmk	���	̂rb	̂ĝqb]	cd	\̀atb_bm	i_̂ghqb]k	c_	���	̂rb	̂ĝqb]	cd	ĉrb_	mch̀ab\̂]	j̀tqg]rbm	tl	̂rb	uab_ghi\	[\]̂ĝ̀ b̂	cd	u_hrĝbĥ]wI	JK�	MNPTQ�QTPyPYUN[\	̂rb	g\̂b_b]̂	cd	t_bfĝl	̂rb	�c\̂_iĥ	�ch̀ab\̂]	d_b�̀b\̂ql	caĝ	acmgdlg\s	oc_m]	]̀hr	i]	�iqq 	i\m	�i\l 	i\m	i_̂ghqb]	]̀hr	i]	�̂rb 	i\m	�i\k 	t̀ 	̂̂rb	diĥ	̂rî	i	acmgdgb_	c_	i\	i_̂ghqb	g]	it]b\̂	d_ca	c\b	]̂îbab\̂	i\m	ijjbi_]	g\	i\ĉrb_	g]	\ĉ	g\̂b\mbm	̂c	iddbĥ	̂rb	g\̂b_j_b̂îgc\	cd	bĝrb_	]̂îbab\̂w
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J	KLM	NOPQRSTUV	WPX	YSQ	Z[	\RWOUP]Ŝ	_VQ̀U[ÙWaUZPŜ	WPX	NaTQR	bPSaRcdQPaS	Z[	_QReÙQJ	KLMLK	fgh	ijkglmhkm	nop	mgh	ijkglmhkmqr	ksortumnomr	rgnuu	vh	phhwhp	mgh	ntmgsjr	nop	sxohjr	sy	mghlj	jhrzhkml{h	|ormjtwhomr	sy	}hj{lkh~	lokutplo�	mgh	�jnxlo�r	nop	}zhklylknmlsor~	nop	jhmnlo	nuu	kswwso	unx~	rmnmtmsj�~	nop	smghj	jhrhj{hp	jl�gmr	lo	mghlj	|ormjtwhomr	sy	}hj{lkh~	lokutplo�	ksz�jl�gmr�	fgh	�somjnkmsj~	}tvksomjnkmsjr~	}tv�rtvksomjnkmsjr~	nop	rtzzulhjr	rgnuu	osm	sxo	sj	kunlw	n	ksz�jl�gm	lo	mgh	|ormjtwhomr	sy	}hj{lkh�	}tvwlmmnu	sj	plrmjlvtmlso	ms	whhm	syylklnu	jh�tunmsj�	jh�tljhwhomr	sj	ysj	smghj	ztjzsrhr	lo	ksoohkmlso	xlmg	mgh	�js�hkm	lr	osm	ms	vh	ksormjthp	nr	ztvulknmlso	lo	phjs�nmlso	sy	mgh	ijkglmhkmqr	sj	ijkglmhkmqr	ksortumnomrq	jhrhj{hp	jl�gmr�J	KLML�	fgh	�somjnkmsj~	}tvksomjnkmsjr~	}tv�rtvksomjnkmsjr~	nop	rtzzulhjr	njh	ntmgsjl�hp	ms	trh	nop	jhzjsptkh	mgh	|ormjtwhomr	sy	}hj{lkh	zjs{lphp	ms	mghw~	rtv�hkm	ms	no�	zjsmsksur	hrmnvulrghp	ztjrtnom	ms	}hkmlsor	���	nop	���~	rsuhu�	nop	h�kutrl{hu�	ysj	h�hktmlso	sy	mgh	�sj��	iuu	kszlhr	wnph	tophj	mglr	ntmgsjl�nmlso	rgnuu	vhnj	mgh	ksz�jl�gm	osmlkh~	ly	no�~	rgsxo	so	mgh	|ormjtwhomr	sy	}hj{lkh�	fgh	�somjnkmsj~	}tvksomjnkmsjr~	}tv�rtvksomjnkmsjr~	nop	rtzzulhjr	wn�	osm	trh	mgh	|ormjtwhomr	sy	}hj{lkh	so	smghj	zjs�hkmr	sj	ysj	npplmlsor	ms	mgh	�js�hkm	stmrlph	mgh	rkszh	sy	mgh	�sj�	xlmgstm	mgh	rzhklylk	xjlmmho	ksorhom	sy	mgh	�xohj~	ijkglmhkm~	nop	mgh	ijkglmhkmqr	ksortumnomr�J	KL�	�ZaÙQJ	KL�LK	��khzm	nr	smghjxlrh	zjs{lphp	lo	}hkmlso	�����~	xghjh	mgh	�somjnkm	�sktwhomr	jh�tljh	soh	znjm�	ms	osmly�	sj	�l{h	osmlkh	ms	mgh	smghj	znjm�~	rtkg	osmlkh	rgnuu	vh	zjs{lphp	lo	xjlmlo�	ms	mgh	phrl�onmhp	jhzjhrhomnml{h	sy	mgh	znjm�	ms	xgsw	mgh	osmlkh	lr	nppjhrrhp	nop	rgnuu	vh	phhwhp	ms	gn{h	vhho	ptu�	rhj{hp	ly	phul{hjhp	lo	zhjrso~	v�	wnlu~	v�	kstjlhj~	sj	v�	huhkmjsolk	mjnorwlrrlso	ly	n	whmgsp	ysj	huhkmjsolk	mjnorwlrrlso	lr	rhm	ysjmg	lo	mgh	i�jhhwhom�J	KL�L�	�smlkh	sy	�unlwr	nr	zjs{lphp	lo	}hkmlso	������	rgnuu	vh	zjs{lphp	lo	xjlmlo�	nop	rgnuu	vh	phhwhp	ms	gn{h	vhho	ptu�	rhj{hp	sou�	ly	phul{hjhp	ms	mgh	phrl�onmhp	jhzjhrhomnml{h	sy	mgh	znjm�	ms	xgsw	mgh	osmlkh	lr	nppjhrrhp	v�	khjmlylhp	sj	jh�lrmhjhp	wnlu~	sj	v�	kstjlhj	zjs{lplo�	zjssy	sy	phul{hj��J	KL�	\U]UaW�	\WaW	YSQ	WPX	�RWPSdUSSUZPfgh	znjmlhr	rgnuu	n�jhh	tzso	zjsmsksur	�s{hjolo�	mgh	mjnorwlrrlso	nop	trh	sy	|ormjtwhomr	sy	}hj{lkh	sj	no�	smghj	loysjwnmlso	sj	psktwhomnmlso	lo	pl�lmnu	ysjw�	fgh	znjmlhr	xluu	trh	i|i	�sktwhom	����������~	�tluplo�	|oysjwnmlso	 sphulo�	nop	�l�lmnu	�nmn	��glvlm~	ms	hrmnvulrg	mgh	zjsmsksur	ysj	mgh	ph{huszwhom~	trh~	mjnorwlrrlso~	nop	h�kgno�h	sy	pl�lmnu	pnmn�J	KL¡	¢cU�XUP]	bP[ZRdWaUZP	£ZXQ�S	YSQ	WPX	¤Q�UWP̀Qio�	trh	sy~	sj	jhulnokh	so~	nuu	sj	n	zsjmlso	sy	n	vtluplo�	loysjwnmlso	wsphu	xlmgstm	n�jhhwhom	ms	zjsmsksur	�s{hjolo�	mgh	trh	sy~	nop	jhulnokh	so~	mgh	loysjwnmlso	ksomnlohp	lo	mgh	wsphu	nop	xlmgstm	gn{lo�	mgsrh	zjsmsksur	rhm	ysjmg	lo	i|i	�sktwhom	����������~	�tluplo�	|oysjwnmlso	 sphulo�	nop	�l�lmnu	�nmn	��glvlm~	nop	mgh	jh�tlrlmh	i|i	�sktwhom	¥���������~	�js�hkm	�tluplo�	|oysjwnmlso	 sphulo�	�jsmsksu	¦sjw~	rgnuu	vh	nm	mgh	trlo�	sj	jhu�lo�	znjm�qr	rsuh	jlr�	nop	xlmgstm	ulnvlulm�	ms	mgh	smghj	znjm�	nop	lmr	ksomjnkmsjr	sj	ksortumnomr~	mgh	ntmgsjr	sy~	sj	ksomjlvtmsjr	ms~	mgh	vtluplo�	loysjwnmlso	wsphu~	nop	hnkg	sy	mghlj	n�homr	nop	hwzus�hhr�§¤�b̈©ª	�			N«�ª¤J	�LK	¬QPQRW�J	�LKLK	fgh	�xohj	lr	mgh	zhjrso	sj	homlm�	lphomlylhp	nr	rtkg	lo	mgh	i�jhhwhom	nop	lr	jhyhjjhp	ms	mgjst�gstm	mgh	�somjnkm	�sktwhomr	nr	ly	rlo�tunj	lo	otwvhj�	fgh	�xohj	rgnuu	phrl�onmh	lo	xjlmlo�	n	jhzjhrhomnml{h	xgs	rgnuu	gn{h	h�zjhrr	ntmgsjlm�	ms	vlop	mgh	�xohj	xlmg	jhrzhkm	ms	nuu	wnmmhjr	jh�tljlo�	mgh	�xohjqr	nzzjs{nu	sj	ntmgsjl�nmlso�	��khzm	nr	smghjxlrh	zjs{lphp	lo	}hkmlso	����~	mgh	ijkglmhkm	pshr	osm	gn{h	rtkg	ntmgsjlm��	fgh	mhjw	®�xohj̄	whnor	mgh	�xohj	sj	mgh	�xohjqr	ntmgsjl�hp	jhzjhrhomnml{h�J	�LKL�	fgh	�xohj	rgnuu	ytjolrg	ms	mgh	�somjnkmsj~	xlmglo	ylymhho	pn�r	nymhj	jhkhlzm	sy	n	xjlmmho	jh�thrm~	loysjwnmlso	ohkhrrnj�	nop	jhuh{nom	ysj	mgh	�somjnkmsj	ms	h{nutnmh~	�l{h	osmlkh	sy~	sj	hoysjkh	whkgnolkqr	ulho	jl�gmr�	}tkg	loysjwnmlso	rgnuu	lokutph	n	ksjjhkm	rmnmhwhom	sy	mgh	jhksjp	uh�nu	mlmuh	ms	mgh	zjszhjm�	so	xglkg	mgh	�js�hkm	lr	usknmhp~	trtnuu�	jhyhjjhp	ms	nr	mgh	rlmh~	nop	mgh	�xohjqr	lomhjhrm	mghjhlo�J	�L�	ªeUXQP̀Q	Z[	aTQ	NOPQR°S	±UPWP̀UW�	§RRWP]QdQPaSJ	�L�LK	�jlsj	ms	kswwhokhwhom	sy	mgh	�sj�	nop	tzso	xjlmmho	jh�thrm	v�	mgh	�somjnkmsj~	mgh	�xohj	rgnuu	ytjolrg	ms	mgh	�somjnkmsj	jhnrsonvuh	h{lphokh	mgnm	mgh	�xohj	gnr	wnph	ylonoklnu	njjno�hwhomr	ms	ytuyluu	mgh	�xohjqr	svul�nmlsor	tophj	mgh	�somjnkm�	fgh	�somjnkmsj	rgnuu	gn{h	os	svul�nmlso	ms	kswwhokh	mgh	�sj�	tomlu	mgh	�xohj	
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JKLMNOPQ	QRST	PMNOPUSPV	WX	SLYYPUSPYPUZ	LX	ZTP	[LK\	NQ	OP]̂_PO	RUOPK	ZTNQ	̀PSZNLU	aVaVbc	ZTP	dLUZK̂SZ	eNYP	QT̂]]	fP	PgZPUOPO	̂JJKLJKN̂ZP]_Vh	ijiji	kL]]LlNUm	SLYYPUSPYPUZ	LX	ZTP	[LK\	̂UO	RJLU	lKNZZPU	KPnRPQZ	f_	ZTP	dLUZK̂SZLKc	ZTP	olUPK	QT̂]]	XRKUNQT	ZL	ZTP	dLUZK̂SZLK	KP̂QLÛf]P	PMNOPUSP	ZT̂Z	ZTP	olUPK	T̂Q	ŶOP	XNÛUSN̂]	̂KK̂UmPYPUZQ	ZL	XR]XN]]	ZTP	olUPKpQ	Lf]Nm̂ZNLUQ	RUOPK	ZTP	dLUZK̂SZ	LU]_	NX	qbr	ZTP	olUPK	X̂N]Q	ZL	Ŷ\P	Ĵ_YPUZQ	ZL	ZTP	dLUZK̂SZLK	̂Q	ZTP	dLUZK̂SZ	sLSRYPUZQ	KPnRNKPt	qar	ZTP	dLUZK̂SZLK	NOPUZNXNPQ	NU	lKNZNUm	̂	KP̂QLÛf]P	SLUSPKU	KPm̂KONUm	ZTP	olUPKpQ	̂fN]NZ_	ZL	Ŷ\P	Ĵ_YPUZ	lTPU	ORPt	LK	qur	̂	ST̂UmP	NU	ZTP	[LK\	ŶZPKN̂]]_	ST̂UmPQ	ZTP	dLUZK̂SZ	̀RYV	WX	ZTP	olUPK	X̂N]Q	ZL	JKLMNOP	QRST	PMNOPUSPc	̂Q	KPnRNKPOc	lNZTNU	XLRKZPPU	Ô_Q	LX	ZTP	dLUZK̂SZLKpQ	KPnRPQZc	ZTP	dLUZK̂SZLK	Ŷ_	NYYPON̂ZP]_	QZLJ	ZTP	[LK\	̂UOc	NU	ZT̂Z	PMPUZc	QT̂]]	ULZNX_	ZTP	olUPK	ZT̂Z	ZTP	[LK\	T̂Q	QZLJJPOV	vLlPMPKc	NX	ZTP	KPnRPQZ	NQ	ŶOP	fPŜRQP	̂	ST̂UmP	NU	ZTP	[LK\	ŶZPKN̂]]_	ST̂UmPQ	ZTP	dLUZK̂SZ	̀RY	RUOPK	qur	̂fLMPc	ZTP	dLUZK̂SZLK	Ŷ_	NYYPON̂ZP]_	QZLJ	LU]_	ZT̂Z	JLKZNLU	LX	ZTP	[LK\	̂XXPSZPO	f_	ZTP	ST̂UmP	RUZN]	KP̂QLÛf]P	PMNOPUSP	NQ	JKLMNOPOV	WX	ZTP	[LK\	NQ	QZLJJPO	RUOPK	ZTNQ	̀PSZNLU	aVaVac	ZTP	dLUZK̂SZ	eNYP	QT̂]]	fP	PgZPUOPO	̂JJKLJKN̂ZP]_	̂UO	ZTP	dLUZK̂SZ	R̀Y	QT̂]]	fP	NUSKP̂QPO	f_	ZTP	̂YLRUZ	LX	ZTP	dLUZK̂SZLKpQ	KP̂QLÛf]P	SLQZQ	LX	QTRZOLlUc	OP]̂_	̂UO	QẐKZwRJc	J]RQ	NUZPKPQZ	̂Q	JKLMNOPO	NU	ZTP	dLUZK̂SZ	sLSRYPUZQVh	ijijx	yXZPK	ZTP	olUPK	XRKUNQTPQ	PMNOPUSP	LX	XNÛUSN̂]	̂KK̂UmPYPUZQ	RUOPK	ZTNQ	̀PSZNLU	aVac	ZTP	olUPK	QT̂]]	ULZ	ŶZPKN̂]]_	M̂K_	QRST	XNÛUSN̂]	̂KK̂UmPYPUZQ	lNZTLRZ	JKNLK	ULZNSP	ZL	ZTP	dLUZK̂SZLKVh	ijijz	[TPKP	ZTP	olUPK	T̂Q	OPQNmÛZPO	NUXLKŶZNLU	XRKUNQTPO	RUOPK	ZTNQ	̀PSZNLU	aVa	̂Q	{SLUXNOPUZN̂]c|	ZTP	dLUZK̂SZLK	QT̂]]	\PPJ	ZTP	NUXLKŶZNLU	SLUXNOPUZN̂]	̂UO	QT̂]]	ULZ	ONQS]LQP	NZ	ZL	̂U_	LZTPK	JPKQLUV	vLlPMPKc	ZTP	dLUZK̂SZLK	Ŷ_	ONQS]LQP	{SLUXNOPUZN̂]|	NUXLKŶZNLUc	̂XZPK	QPMPU	q}r	Ô_Qp	ULZNSP	ZL	ZTP	olUPKc	lTPKP	ONQS]LQRKP	NQ	KPnRNKPO	f_	]̂lc	NUS]RONUm	̂	QRfJLPÛ	LK	LZTPK	XLKY	LX	SLYJR]QLK_	]Pm̂]	JKLSPQQ	NQQRPO	f_	̂	SLRKZ	LK	mLMPKUYPUẐ]	PUZNZ_c	LK	f_	SLRKZ	LK	̂KfNZK̂ZLKqQr	LKOPKV	eTP	dLUZK̂SZLK	Ŷ_	̂]QL	ONQS]LQP	{SLUXNOPUZN̂]|	NUXLKŶZNLU	ZL	NZQ	PYJ]L_PPQc	SLUQR]ẐUZQc	QRKPZNPQc	̀RfSLUZK̂SZLKQ	̂UO	ZTPNK	PYJ]L_PPQc	̀RfwQRfSLUZK̂SZLKQc	̂UO	LZTPKQ	lTL	UPPO	ZL	\ULl	ZTP	SLUZPUZ	LX	QRST	NUXLKŶZNLU	QL]P]_	̂UO	PgS]RQNMP]_	XLK	ZTP	~KL�PSZ	̂UO	lTL	̂mKPP	ZL	ŶNUẐNU	ZTP	SLUXNOPUZN̂]NZ_	LX	QRST	NUXLKŶZNLUVh	ijx	�����������	���	��������	��������	��	���	�����h	ijxj�	�gSPJZ	XLK	JPKYNZQ	̂UO	XPPQ	ZT̂Z	̂KP	ZTP	KPQJLUQNfN]NZ_	LX	ZTP	dLUZK̂SZLK	RUOPK	ZTP	dLUZK̂SZ	sLSRYPUZQc	NUS]RONUm	ZTLQP	KPnRNKPO	RUOPK	̀PSZNLU	uV}Vbc	ZTP	olUPK	QT̂]]	QPSRKP	̂UO	Ĵ_	XLK	UPSPQQ̂K_	̂JJKLM̂]Qc	P̂QPYPUZQc	Q̂QPQQYPUZQ	̂UO	ST̂KmPQ	KPnRNKPO	XLK	SLUQZKRSZNLUc	RQP	LK	LSSRĴUS_	LX	JPKŶUPUZ	QZKRSZRKPQ	LK	XLK	JPKŶUPUZ	ST̂UmPQ	NU	PgNQZNUm	X̂SN]NZNPQVh	ijxji	eTP	olUPK	QT̂]]	KPẐNU	̂U	̂KSTNZPSZ	]̂lXR]]_	]NSPUQPO	ZL	JK̂SZNSP	̂KSTNZPSZRKPc	LK	̂U	PUZNZ_	]̂lXR]]_	JK̂SZNSNUm	K̂STNZPSZRKPc	NU	ZTP	�RKNQONSZNLU	lTPKP	ZTP	~KL�PSZ	NQ	]LŜZPOV	eT̂Z	JPKQLU	LK	PUZNZ_	NQ	NOPUZNXNPO	̂Q	ZTP	yKSTNZPSZ	NU	ZTP	ymKPPYPUZ	̂UO	NQ	KPXPKKPO	ZL	ZTKLRmTLRZ	ZTP	dLUZK̂SZ	sLSRYPUZQ	̂Q	NX	QNUmR]̂K	NU	URYfPKVh	ijxjx	WX	ZTP	PYJ]L_YPUZ	LX	ZTP	yKSTNZPSZ	ZPKYNÛZPQc	ZTP	olUPK	QT̂]]	PYJ]L_	̂	QRSSPQQLK	ZL	lTLY	ZTP	dLUZK̂SZLK	T̂Q	UL	KP̂QLÛf]P	Lf�PSZNLU	̂UO	lTLQP	QẐZRQ	RUOPK	ZTP	dLUZK̂SZ	sLSRYPUZQ	QT̂]]	fP	ZT̂Z	LX	ZTP	yKSTNZPSZVh	ijxjz	eTP	olUPK	QT̂]]	XRKUNQT	QRKMP_Q	OPQSKNfNUm	JT_QNŜ]	ST̂K̂SZPKNQZNSQc	]Pm̂]	]NYNẐZNLUQ	̂UO	RZN]NZ_	]LŜZNLUQ	XLK	ZTP	QNZP	LX	ZTP	~KL�PSZc	̂UO	̂	]Pm̂]	OPQSKNJZNLU	LX	ZTP	QNZPV	eTP	dLUZK̂SZLK	QT̂]]	fP	PUZNZ]PO	ZL	KP]_	LU	ZTP	̂SSRK̂S_	LX	NUXLKŶZNLU	XRKUNQTPO	f_	ZTP	olUPK	fRZ	QT̂]]	PgPKSNQP	JKLJPK	JKPŜRZNLUQ	KP]̂ZNUm	ZL	ZTP	Q̂XP	JPKXLKŶUSP	LX	ZTP	[LK\Vh	ijxj�	eTP	olUPK	QT̂]]	XRKUNQT	NUXLKŶZNLU	LK	QPKMNSPQ	KPnRNKPO	LX	ZTP	olUPK	f_	ZTP	dLUZK̂SZ	sLSRYPUZQ	lNZT	KP̂QLÛf]P	JKLYJZUPQQV	eTP	olUPK	QT̂]]	̂]QL	XRKUNQT	̂U_	LZTPK	NUXLKŶZNLU	LK	QPKMNSPQ	RUOPK	ZTP	olUPKpQ	SLUZKL]	ÛO	KP]PM̂UZ	ZL	ZTP	dLUZK̂SZLKpQ	JPKXLKŶUSP	LX	ZTP	[LK\	lNZT	KP̂QLÛf]P	JKLYJZUPQQ	̂XZPK	KPSPNMNUm	ZTP	dLUZK̂SZLKpQ	lKNZZPU	KPnRPQZ	XLK	QRST	NUXLKŶZNLU	LK	QPKMNSPQVh	ijxj�	�U]PQQ	LZTPKlNQP	JKLMNOPO	NU	ZTP	dLUZK̂SZ	sLSRYPUZQc	ZTP	olUPK	QT̂]]	XRKUNQT	ZL	ZTP	dLUZK̂SZLK	LUP	SLJ_	LX	ZTP	dLUZK̂SZ	sLSRYPUZQ	XLK	JRKJLQPQ	LX	Ŷ\NUm	KPJKLORSZNLUQ	JRKQR̂UZ	ZL	̀PSZNLU	bV�VaVh	ijz	�������	�����	��	����	���	����WX	ZTP	dLUZK̂SZLK	X̂N]Q	ZL	SLKKPSZ	[LK\	ZT̂Z	NQ	ULZ	NU	̂SSLKÔUSP	lNZT	ZTP	KPnRNKPYPUZQ	LX	ZTP	dLUZK̂SZ	sLSRYPUZQ	̂Q	KPnRNKPO	f_	̀PSZNLU	baVa	LK	KPJP̂ZPO]_	X̂N]Q	ZL	ŜKK_	LRZ	[LK\	NU	̂SSLKÔUSP	lNZT	ZTP	dLUZK̂SZ	sLSRYPUZQc	ZTP	
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JKLMN	OPQ	RSSTM	P	KNRUUML	VNWMN	UV	UXM	YVLUNPZUVN	UV	SUV[	UXM	\VN]̂	VN	PLQ	[VNURVL	UXMNMV_̂	TLUR̀	UXM	ZPTSM	_VN	STZX	VNWMN	XPS	aMML	M̀RORLPUMWb	XVKMcMN̂	UXM	NRdXU	V_	UXM	JKLMN	UV	SUV[	UXM	\VN]	SXP̀̀	LVU	dRcM	NRSM	UV	P	WTUQ	VL	UXM	[PNU	V_	UXM	JKLMN	UV	MeMNZRSM	UXRS	NRdXU	_VN	UXM	aMLM_RU	V_	UXM	YVLUNPZUVN	VN	PLQ	VUXMN	[MNSVL	VN	MLURUQ̂	MeZM[U	UV	UXM	MeUMLU	NMfTRNMW	aQ	gMZURVL	hijikil	mno	pqrstuv	wxyz{	{|	}~tt�	p�{	{zs	�|t��_	UXM	YVLUNPZUVN	WM_PT̀US	VN	LMd̀MZUS	UV	ZPNNQ	VTU	UXM	\VN]	RL	PZZVNWPLZM	KRUX	UXM	YVLUNPZU	�VZTOMLUS	PLW	_PR̀S	KRUXRL	P	UML�WPQ	[MNRVW	P_UMN	NMZMR[U	V_	LVURZM	_NVO	UXM	JKLMN	UV	ZVOOMLZM	PLW	ZVLURLTM	ZVNNMZURVL	V_	STZX	WM_PT̀U	VN	LMd̀MZU	KRUX	WR̀RdMLZM	PLW	[NVO[ULMSŜ	UXM	JKLMN	OPQ̂	KRUXVTU	[NM�TWRZM	UV	VUXMN	NMOMWRMS	UXM	JKLMN	OPQ	XPcM̂	ZVNNMZU	STZX	WM_PT̀U	VN	LMd̀MZUi	gTZX	PZURVL	aQ	UXM	JKLMN	PLW	POVTLUS	ZXPNdMW	UV	UXM	YVLUNPZUVN	PNM	aVUX	STa�MZU	UV	[NRVN	P[[NVcP̀	V_	UXM	�NZXRUMZU	PLW	UXM	�NZXRUMZU	OPQ̂	[TNSTPLU	UV	gMZURVL	�i�iĵ	KRUXXV̀W	VN	LT̀̀R_Q	P	YMNUR_RZPUM	_VN	�PQOMLU	RL	KXV̀M	VN	RL	[PNÛ	UV	UXM	MeUMLU	NMPSVLPàQ	LMZMSSPNQ	UV	NMROaTNSM	UXM	JKLMN	_VN	UXM	NMPSVLPàM	ZVSU	V_	ZVNNMZURLd	STZX	WM_RZRMLZRMŜ	RLZ̀TWRLd	JKLMN�S	Me[MLSMS	PLW	ZVO[MLSPURVL	_VN	UXM	�NZXRUMZU�S	PWWRURVLP̀	SMNcRZMS	OPWM	LMZMSSPNQ	aQ	STZX	WM_PT̀Û	LMd̀MZÛ	VN	_PR̀TNMi	�_	ZTNNMLU	PLW	_TUTNM	[PQOMLUS	PNM	LVU	ST__RZRMLU	UV	ZVcMN	STZX	POVTLUŜ	UXM	YVLUNPZUVN	SXP̀̀	[PQ	UXM	WR__MNMLZM	UV	UXM	JKLMNi	�_	UXM	YVLUNPZUVN	WRSPdNMMS	KRUX	UXM	PZURVLS	V_	UXM	JKLMN	VN	UXM	�NZXRUMZÛ	VN	UXM	POVTLUS	Z̀PROMW	PS	ZVSUS	UV	UXM	JKLMN̂	UXM	YVLUNPZUVN	OPQ	_R̀M	P	ỲPRO	[TNSTPLU	UV	�NURZ̀M	j�i�w��}��	�			}p��w�}�pwl	�n�	�srst~�l	�n�n�	�XM	YVLUNPZUVN	RS	UXM	[MNSVL	VN	MLURUQ	RWMLUR_RMW	PS	STZX	RL	UXM	�dNMMOMLU	PLW	RS	NM_MNNMW	UV	UXNVTdXVTU	UXM	YVLUNPZU	�VZTOMLUS	PS	R_	SRLdT̀PN	RL	LTOaMNi	�XM	YVLUNPZUVN	SXP̀̀	aM	̀PK_T̀̀Q	̀RZMLSMŴ	R_	NMfTRNMW	RL	UXM	�TNRSWRZURVL	KXMNM	UXM	�NV�MZU	RS	̀VZPUMWi	�XM	YVLUNPZUVN	SXP̀̀	WMSRdLPUM	RL	KNRURLd	P	NM[NMSMLUPURcM	KXV	SXP̀̀	XPcM	Me[NMSS	PTUXVNRUQ	UV	aRLW	UXM	YVLUNPZUVN	KRUX	NMS[MZU	UV	P̀̀	OPUUMNS	TLWMN	UXRS	YVLUNPZUi	�XM	UMNO	�YVLUNPZUVN�	OMPLS	UXM	YVLUNPZUVN	VN	UXM	YVLUNPZUVN�S	PTUXVNR�MW	NM[NMSMLUPURcMil	�n�nm	�XM	YVLUNPZUVN	SXP̀̀	[MN_VNO	UXM	\VN]	RL	PZZVNWPLZM	KRUX	UXM	YVLUNPZU	�VZTOMLUSil	�n�n�	�XM	YVLUNPZUVN	SXP̀̀	LVU	aM	NM̀RMcMW	V_	RUS	VàRdPURVLS	UV	[MN_VNO	UXM	\VN]	RL	PZZVNWPLZM	KRUX	UXM	YVLUNPZU	�VZTOMLUS	MRUXMN	aQ	PZURcRURMS	VN	WTURMS	V_	UXM	�NZXRUMZU	RL	UXM	�NZXRUMZU�S	PWORLRSUNPURVL	V_	UXM	YVLUNPZÛ	VN	aQ	UMSUŜ	RLS[MZURVLS	VN	P[[NVcP̀S	NMfTRNMW	VN	[MN_VNOMW	aQ	[MNSVLS	VN	MLURURMS	VUXMN	UXPL	UXM	YVLUNPZUVNil	�nm	ws�xsq	|�	}|r{t~�{	�|���sr{v	~r�	 xs��	}|r�x{x|rv	¡�	}|r{t~�{|tl	�nmn�	¢eMZTURVL	V_	UXM	YVLUNPZU	aQ	UXM	YVLUNPZUVN	RS	P	NM[NMSMLUPURVL	UXPU	UXM	YVLUNPZUVN	XPS	cRSRUMW	UXM	SRUM̂	aMZVOM	dMLMNP̀̀Q	_POR̀RPN	KRUX	̀VZP̀	ZVLWRURVLS	TLWMN	KXRZX	UXM	\VN]	RS	UV	aM	[MN_VNOMŴ	PLW	ZVNNM̀PUMW	[MNSVLP̀	VaSMNcPURVLS	KRUX	NMfTRNMOMLUS	V_	UXM	YVLUNPZU	�VZTOMLUSil	�nmnm	£MZPTSM	UXM	YVLUNPZU	�VZTOMLUS	PNM	ZVO[̀MOMLUPNQ̂	UXM	YVLUNPZUVN	SXP̀̀ 	̂aM_VNM	SUPNURLd	MPZX	[VNURVL	V_	UXM	\VN]̂	ZPNM_T̀̀Q	SUTWQ	PLW	ZVO[PNM	UXM	cPNRVTS	YVLUNPZU	�VZTOMLUS	NM̀PURcM	UV	UXPU	[VNURVL	V_	UXM	\VN]̂	PS	KM̀̀	PS	UXM	RL_VNOPURVL	_TNLRSXMW	aQ	UXM	JKLMN	[TNSTPLU	UV	gMZURVL	¤iki¥̂	SXP̀̀	UP]M	_RM̀W	OMPSTNMOMLUS	V_	PLQ	MeRSURLd	ZVLWRURVLS	NM̀PUMW	UV	UXPU	[VNURVL	V_	UXM	\VN]̂	PLW	SXP̀̀	VaSMNcM	PLQ	ZVLWRURVLS	PU	UXM	SRUM	P__MZURLd	RUi	�XMSM	VàRdPURVLS	PNM	_VN	UXM	[TN[VSM	V_	_PZR̀RUPURLd	ZVVNWRLPURVL	PLW	ZVLSUNTZURVL	aQ	UXM	YVLUNPZUVN	PLW	PNM	LVU	_VN	UXM	[TN[VSM	V_	WRSZVcMNRLd	MNNVNŜ	VORSSRVLŜ	VN	RLZVLSRSUMLZRMS	RL	UXM	YVLUNPZU	�VZTOMLUSb	XVKMcMN̂	UXM	YVLUNPZUVN	SXP̀̀	[NVO[ÙQ	NM[VNU	UV	UXM	�NZXRUMZU	PLQ	MNNVNŜ	RLZVLSRSUMLZRMS	VN	VORSSRVLS	WRSZVcMNMW	aQ	VN	OPWM	]LVKL	UV	UXM	YVLUNPZUVN	PS	P	NMfTMSU	_VN	RL_VNOPURVL	RL	STZX	_VNO	PS	UXM	�NZXRUMZU	OPQ	NMfTRNMi	�U	RS	NMZVdLR�MW	UXPU	UXM	YVLUNPZUVN�S	NMcRMK	RS	OPWM	RL	UXM	YVLUNPZUVN�S	ZP[PZRUQ	PS	P	ZVLUNPZUVN	PLW	LVU	PS	P	̀RZMLSMW	WMSRdL	[NV_MSSRVLP̀̂	TL̀MSS	VUXMNKRSM	S[MZR_RZP̀̀Q	[NVcRWMW	RL	UXM	YVLUNPZU	�VZTOMLUSil	�nmn�	�XM	YVLUNPZUVN	RS	LVU	NMfTRNMW	UV	PSZMNUPRL	UXPU	UXM	YVLUNPZU	�VZTOMLUS	PNM	RL	PZZVNWPLZM	KRUX	P[[̀RZPàM	P̀KŜ	SUPUTUMŜ	VNWRLPLZMŜ	ZVWMŜ	NT̀MS	PLW	NMdT̀PURVLŜ	VN	̀PK_T̀	VNWMNS	V_	[TàRZ	PTUXVNRURMŜ	aTU	UXM	YVLUNPZUVN	SXP̀̀	[NVO[ÙQ	NM[VNU	UV	UXM	�NZXRUMZU	PLQ	LVLZVL_VNORUQ	WRSZVcMNMW	aQ	VN	OPWM	]LVKL	UV	UXM	YVLUNPZUVN	PS	P	NMfTMSU	_VN	RL_VNOPURVL	RL	STZX	_VNO	PS	UXM	�NZXRUMZU	OPQ	NMfTRNMil	�nmn¦	�_	UXM	YVLUNPZUVN	aM̀RMcMS	UXPU	PWWRURVLP̀	ZVSU	VN	UROM	RS	RLcV̀cMW	aMZPTSM	V_	Z̀PNR_RZPURVLS	VN	RLSUNTZURVLS	UXM	�NZXRUMZU	RSSTMS	RL	NMS[VLSM	UV	UXM	YVLUNPZUVN�S	LVURZMS	VN	NMfTMSUS	_VN	RL_VNOPURVL	[TNSTPLU	UV	gMZURVLS	ki¤i¤	VN	ki¤ik̂	UXM	YVLUNPZUVN	SXP̀̀	STaORU	ỲPROS	PS	[NVcRWMW	RL	�NURZ̀M	j�i	�_	UXM	YVLUNPZUVN	_PR̀S	UV	[MN_VNO	UXM	VàRdPURVLS	V_	gMZURVLS	ki¤i¤	VN	ki¤ik̂	UXM	YVLUNPZUVN	SXP̀̀	[PQ	STZX	ZVSUS	PLW	WPOPdMS	UV	UXM	JKLMN̂	STa�MZU	UV	gMZURVL	j�iji§̂	



������ ���	
������	����	�	�����	���������	�	� ��!	� �"!	� �#!	� �"!	� $�!	� "�!	� "#!	� %�!	� %$!	� %%!	� ��!	� �%!	� #�!	�  �!	����	&�'	�����	�((	�����)	��)��*�'�	+,��	������&�	��)�����	�-	���������)!.	+������&�	��)�����	�-	���������)!.	+���!.	���	���	/���!	&�'	+���	�����&��	
������).	&��	��&'��&�0)	�-	,��	������&�	��)�����	�-	���������)�	,��)	'������	1&)	���'��'	&�	��2�%2$�	3,	��	��4� 4���5	�'��	6�'��	7��5��5�5"�"�	1����	�8����)	��	��4� 4���5!	�)	���	-��	��)&(�!	�)	(����)�'	-��	���9����	)�	��(�!	&�'	�&�	��(�	:�	)�'	��	&����'&���	1���	���	���	�����&��	
������);	,���)	�-	<��*����	,�	������	���������	*��(&����)!	�9�&�(	'����-�=&�&�����&��)�����>?@A	BC�@?D	 E$F �
�$#G HI

JK	LMNOP	QJRS	TSSU	JRMVPSP	VW	XQS	YMUXZJ[XMZ	QJP	\SZWMZ]SP	KN[Q	MTOV̂JXVMUK_	̀W	XQS	YMUXZJ[XMZ	\SZWMZ]K	XQMKS	MTOV̂JXVMUKa	XQS	YMUXZJ[XMZ	KQJOO	UMX	TS	OVJTOS	XM	XQS	bLUSZ	MZ	cZ[QVXS[X	WMZ	PJ]ĴSK	ZSKNOXVÛ	WZM]	SZZMZKa	VU[MUKVKXSU[VSK	MZ	M]VKKVMUK	VU	XQS	YMUXZJ[X	dM[N]SUXKa	WMZ	PVWWSZSU[SK	TSXLSSU	WVSOP	]SJKNZS]SUXK	MZ	[MUPVXVMUK	JUP	XQS	YMUXZJ[X	dM[N]SUXKa	MZ	WMZ	UMU[MUWMZ]VXVSK	MW	XQS	YMUXZJ[X	dM[N]SUXK	XM	J\\OV[JTOS	OJLKa	KXJXNXSKa	MZPVUJU[SKa	[MPSKa	ZNOSK	JUP	ZŜNOJXVMUKa	JUP	OJLWNO	MZPSZK	MW	\NTOV[	JNXQMZVXVSK_e	fgf	hijklmnonpq	rqs	tpqoulivunpq	wlpvksilkoe	fgfgx	yQS	YMUXZJ[XMZ	KQJOO	KN\SZRVKS	JUP	PVZS[X	XQS	zMZ{a	NKVÛ	XQS	YMUXZJ[XMZ|K	TSKX	K{VOO	JUP	JXXSUXVMU_	yQS	YMUXZJ[XMZ	KQJOO	TS	KMOSO}	ZSK\MUKVTOS	WMZa	JUP	QJRS	[MUXZMO	MRSZa	[MUKXZN[XVMU	]SJUKa	]SXQMPKa	XS[QUV~NSKa	KS~NSU[SKa	JUP	\ZM[SPNZSKa	JUP	WMZ	[MMZPVUJXVÛ	JOO	\MZXVMUK	MW	XQS	zMZ{	NUPSZ	XQS	YMUXZJ[X_	̀W	XQS	YMUXZJ[X	dM[N]SUXK	̂VRS	K\S[VWV[	VUKXZN[XVMUK	[MU[SZUVÛ	[MUKXZN[XVMU	]SJUKa	]SXQMPKa	XS[QUV~NSKa	KS~NSU[SKa	MZ	\ZM[SPNZSKa	XQS	YMUXZJ[XMZ	KQJOO	SRJONJXS	XQS	�MTKVXS	KJWSX}	XQSZSMW	JUP	KQJOO	TS	KMOSO}	ZSK\MUKVTOS	WMZ	XQS	�MTKVXS	KJWSX}	MW	KN[Q	]SJUKa	]SXQMPKa	XS[QUV~NSKa	KS~NSU[SKa	MZ	\ZM[SPNZSK_	̀W	XQS	YMUXZJ[XMZ	PSXSZ]VUSK	XQJX	KN[Q	]SJUKa	]SXQMPKa	XS[QUV~NSKa	KS~NSU[SK	MZ	\ZM[SPNZSK	]J}	UMX	TS	KJWSa	XQS	YMUXZJ[XMZ	KQJOO	̂VRS	XV]SO}	UMXV[S	XM	XQS	bLUSZ	JUP	cZ[QVXS[Xa	JUP	KQJOO	\ZM\MKS	JOXSZUJXVRS	]SJUKa	]SXQMPKa	XS[QUV~NSKa	KS~NSU[SKa	MZ	\ZM[SPNZSK_	yQS	cZ[QVXS[X	KQJOO	SRJONJXS	XQS	\ZM\MKSP	JOXSZUJXVRS	KMOSO}	WMZ	[MUWMZ]JU[S	LVXQ	XQS	PSKV̂U	VUXSUX	WMZ	XQS	[M]\OSXSP	[MUKXZN[XVMU_	�UOSKK	XQS	cZ[QVXS[X	MT�S[XK	XM	XQS	YMUXZJ[XMZ|K	\ZM\MKSP	JOXSZUJXVRSa	XQS	YMUXZJ[XMZ	KQJOO	\SZWMZ]	XQS	zMZ{	NKVÛ	VXK	JOXSZUJXVRS	]SJUKa	]SXQMPKa	XS[QUV~NSKa	KS~NSU[SKa	MZ	\ZM[SPNZSK_	e	fgfg�	yQS	YMUXZJ[XMZ	KQJOO	TS	ZSK\MUKVTOS	XM	XQS	bLUSZ	WMZ	J[XK	JUP	M]VKKVMUK	MW	XQS	YMUXZJ[XMZ|K	S]\OM}SSKa	�NT[MUXZJ[XMZK	JUP	XQSVZ	ĴSUXK	JUP	S]\OM}SSKa	JUP	MXQSZ	\SZKMUK	MZ	SUXVXVSK	\SZWMZ]VÛ	\MZXVMUK	MW	XQS	zMZ{	WMZa	MZ	MU	TSQJOW	MWa	XQS	YMUXZJ[XMZ	MZ	JU}	MW	VXK	�NT[MUXZJ[XMZK_e	fgfgf	yQS	YMUXZJ[XMZ	KQJOO	TS	ZSK\MUKVTOS	WMZ	VUK\S[XVMU	MW	\MZXVMUK	MW	zMZ{	JOZSJP}	\SZWMZ]SP	XM	PSXSZ]VUS	XQJX	KN[Q	\MZXVMUK	JZS	VU	\ZM\SZ	[MUPVXVMU	XM	ZS[SVRS	KNTKS~NSUX	zMZ{_e	fg�	�r�pl	rqs	�ruklnr�oe	fg�gx	�UOSKK	MXQSZLVKS	\ZMRVPSP	VU	XQS	YMUXZJ[X	dM[N]SUXKa	XQS	YMUXZJ[XMZ	KQJOO	\ZMRVPS	JUP	\J}	WMZ	OJTMZa	]JXSZVJOKa	S~NV\]SUXa	XMMOKa	[MUKXZN[XVMU	S~NV\]SUX	JUP	]J[QVUSZ}a	LJXSZa	QSJXa	NXVOVXVSKa	XZJUK\MZXJXVMUa	JUP	MXQSZ	WJ[VOVXVSK	JUP	KSZRV[SK	US[SKKJZ}	WMZ	\ZM\SZ	S�S[NXVMU	JUP	[M]\OSXVMU	MW	XQS	zMZ{a	LQSXQSZ	XS]\MZJZ}	MZ	\SZ]JUSUX	JUP	LQSXQSZ	MZ	UMX	VU[MZ\MZJXSP	MZ	XM	TS	VU[MZ\MZJXSP	VU	XQS	zMZ{_	cOO	YMUXZJ[XMZK	JUP	�NT[MUXZJ[XMZK	KQJOO	[MUWMZ]	XM	JOO	J\\OV[JTOS	OJTMZ	OJLKa	MZPVUJU[SKa	JUP	OŜJO	ZS~NVZS]SUXK_		cOO	OJTMZ	KQJOO	TS	\SZWMZ]SP	VU	XQS	TSKX	JUP	]MKX	LMZ{]JUOV{S	]JUUSZ	T}	XQS	]S[QJUV[K	K{VOOSP	VU	XQSVZ	ZSK\S[XVRS	XZJPSK_		yQS	KXJUPJZP	MW	XQS	LMZ{	XQZMN̂QMNX	KQJOO	TS	MW	KN[Q	̂ZJPS	JK	VK	XQS	̀UPNKXZ}	�XJUPJZP	WMZ	XQJX	X}\S	MW	zMZ{_	e	fg�g�	��[S\X	VU	XQS	[JKS	MW	]VUMZ	[QJÛSK	VU	XQS	zMZ{	J\\ZMRSP	T}	XQS	cZ[QVXS[X	VU	J[[MZPJU[S	LVXQ	�S[XVMU	�_��_�	MZ	MZPSZSP	T}	XQS	cZ[QVXS[X	VU	J[[MZPJU[S	LVXQ	�S[XVMU	�_�a	XQS	YMUXZJ[XMZ	]J}	]J{S	KNTKXVXNXVMUK	MUO}	LVXQ	XQS	[MUKSUX	MW	XQS	bLUSZa	JWXSZ	SRJONJXVMU	T}	XQS	cZ[QVXS[X	JUP	VU	J[[MZPJU[S	LVXQ	J	YQJÛS	bZPSZ	MZ	YMUKXZN[XVMU	YQJÛS	dVZS[XVRS_�	�������	cWXSZ	XQS	YMUXZJ[X	QJK	TSSU	S�S[NXSPa	XQS	bLUSZ	JUP	cZ[QVXS[X	LVOO	[MUKVPSZ	ZS~NSKXK	WMZ	XQS	KNTKXVXNXVMU	MW	\ZMPN[XK	VU	\OJ[S	MW	XQMKS	K\S[VWVSP	MUO}	NUPSZ	XQS	[MUPVXVMUK	KSX	WMZXQ	VU	XQS	�SUSZJO	�S~NVZS]SUXK	�dVRVKVMU	�	MW	XQS	�\S[VWV[JXVMUK�_	�}	]J{VÛ	ZS~NSKXK	WMZ	KNTKXVXNXVMUKa	XQS	YMUXZJ[XMZ�	_�	ZS\ZSKSUXK	XQJX	VX	QJK	\SZKMUJOO}	VURSKXV̂JXSP	XQS	\ZM\MKSP	KNTKXVXNXS	\ZMPN[X	JUP	PSXSZ]VUSP	XQJX	VX	VK	S~NJO	MZ	KN\SZVMZ	VU	JOO	ZSK\S[XK	XM	XQJX	K\S[VWVSP�_�	ZS\ZSKSUXK	XQJX	VX	LVOO	\ZMRVPS	XQS	KJ]S	LJZZJUX}	WMZ	XQS	KNTKXVXNXVMU	JK	VX	LMNOP	QJRS	\ZMRVPSP	WMZ	XQS	\ZMPN[X	K\S[VWVSP�_�	[SZXVWVSK	XQJX	XQS	[MKX	PJXJ	\ZSKSUXSP	VK	[M]\OSXS	JUP	VU[ONPSK	JOO	ZSOJXSP	[MKXK	WMZ	XQS	KNTKXVXNXSP	\ZMPN[X	JUP	WMZ	zMZ{	XQJX	]NKX	TS	[QJÛSP	JK	J	ZSKNOX	MW	XQS	KNTKXVXNXVMUa	S�[S\X	WMZ	XQS	cZ[QVXS[X|K	ZSPSKV̂U	[MKXKa	JUP	LJVRSK	JOO	[OJV]K	WMZ	JPPVXVMUJO	[MKXK	ZSOJXSP	XM	XQS	KNTKXVXNXVMU	XQJX	KNTKS~NSUXO}	TS[M]S	J\\JZSUX�	JUP_�	KQJOO	[MMZPVUJXS	XQS	VUKXJOOJXVMU	MW	XQS	J[[S\XSP	KNTKXVXNXSa	]J{VÛ	KN[Q	[QJÛSK	JK	]J}	TS	ZS~NVZSP	WMZ	XQS	zMZ{	XM	TS	[M]\OSXS	VU	JOO	ZSK\S[XK_	�	�������	yQS	bLUSZ	KQJOO	TS	SUXVXOSP	XM	ZSV]TNZKS]SUX	WZM]	XQS	YMUXZJ[XMZ	WMZ	J]MNUXK	\JVP	XM	XQS	cZ[QVXS[X	WMZ	ZSRVSLVÛ	XQS	YMUXZJ[XMZ|K	\ZM\MKSP	KNTKXVXNXVMUK	JUP	]J{VÛ	ĴZSSP�N\MU	[QJÛSK	VU	XQS	dZJLVÛK	JUP	�\S[VWV[JXVMUK	ZSKNOXVÛ	WZM]	KN[Q	KNTKXVXNXVMUK_
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	J	KLMLK	NOP	QRSTUVWTRU	XOVYY	PSZRUWP	XTU[WT	\[XW[]Y[SP	VS\	̂RR\	RU\PU	V_RŜ	TOP	QRSTUVWTRÙX	P_]YRaPPX	VS\	RTOPU	]PUXRSX	WVUUa[Ŝ	RbT	TOP	cRUde	NOP	QRSTUVWTRU	XOVYY	SRT	]PU_[T	P_]YRa_PST	RZ	bSZ[T	]PUXRSX	RU	]PUXRSX	SRT	]UR]PUYa	Xd[YYP\	[S	TVXdX	VXX[̂SP\	TR	TOP_eJ	KLf	ghiihjklJ	KLfLm	NOP	QRSTUVWTRU	nVUUVSTX	TR	TOP	onSPU	VS\	pUWO[TPWT	TOVT	_VTPU[VYX	VS\	Pqb[]_PST	ZbUS[XOP\	bS\PU	TOP	QRSTUVWT	n[YY	rP	RZ	̂RR\	qbVY[Ta	VS\	SPn	bSYPXX	TOP	QRSTUVWT	sRWb_PSTX	UPqb[UP	RU	]PU_[T	RTOPUn[XPe	QRSTUVWTRU	n[YY	VS\	\RPX	nVUUVST	VYY	nRUd	]PUZRU_P\	bS\PU	TO[X	QRSTUVWT	V̂V[SXT	\PZPWTX	[S	_VTPU[VY	VS\tRU	nRUd_VSXO[]u	ZRU	V	]PU[R\	RZ	RSP	vwx	aPVUu	PyWP]T	VX	_Va	rP	RTOPUn[XP	UPqb[UP\	ZRU	V	YRŜPU	]PU[R\	ZUR_	TOP	\VTP	RZ	WR_]YPT[RS	RZ	TOP	zUR{PWT	VX	P|[\PSWP\	ra	TOP	\VTP	RZ	Z[SVY	WPUT[Z[WVTP	RZ	]Va_PST	RU	WPUT[Z[WVTP	RZ	XbrXTVST[VY	WR_]YPT[RSu	nO[WOP|PU	[X	[XXbP\	Z[UXTe		cRUdu	_VTPU[VYXu	RU	Pqb[]_PST	SRT	WRSZRU_[Ŝ	TR	TOPXP	UPqb[UP_PSTX	_Va	rP	WRSX[\PUP\	\PZPWT[|Pe		cRUd	SRT	WR_]YPTP\	VZTPU	\VTP	RZ	WPUT[Z[WVTP	RZ	XbrXTVST[VY	WR_]YPT[RS	XOVYY	rP̂[S	[TX	nVUUVSTa	RS	TOP	\VTP	RZ	Z[SVY	WPUT[Z[WVTP	RZ	]Va_PSTe		NOP	onSPU	XOVYY	̂[|P	SRT[WP	RZ	RrXPU|P\	\PZPWTX	n[TO	UPVXRSVrYP	]UR_]TSPXXe		QRSTUVWTRUu	n[TO[S	V	UPVXRSVrYP	T[_P	VZTPU	XbWO	SRT[WPu	XOVYY	UP_P\a	XV_P	VS\	]Va	ZRU	VSa	\V_V̂P	TR	RTOPU	nRUd	UPXbYT[Ŝ	TOPUPZRUPe		pYY	qbPXT[RSVrYP	nRUd	VU[X[Ŝ	bS\PU	TO[X	VUT[WYP	XOVYY	rP	\PW[\P\	ra	TOP	pUWO[TPWTe		NOP	QRSTUVWTRÙX	nVUUVSTa	PyWYb\PX	UP_P\a	ZRU	\V_V̂P	RU	\PZPWT	WVbXP\	ra	VrbXPu	VYTPUVT[RSX	TR	TOP	cRUd	SRT	PyPWbTP\	ra	TOP	QRSTUVWTRUu	[_]UR]PU	RU	[SXbZZ[W[PST	_V[STPSVSWPu	[_]UR]PU	R]PUVT[RSu	RU	SRU_VY	nPVU	VS\	TPVU	VS\	SRU_VY	bXV̂Pe	}Z	UPqb[UP\	ra	TOP	pUWO[TPWTu	TOP	QRSTUVWTRU	XOVYY	ZbUS[XO	XVT[XZVWTRUa	P|[\PSWP	VX	TR	TOP	d[S\	VS\	qbVY[Ta	RZ	_VTPU[VYX	VS\	Pqb[]_PSTeJ	KLfL~	pYY	_VTPU[VYu	Pqb[]_PSTu	RU	RTOPU	X]PW[VY	nVUUVST[PX	UPqb[UP\	ra	TOP	QRSTUVWT	sRWb_PSTX	XOVYY	rP	[XXbP\	[S	TOP	SV_P	RZ	TOP	onSPUu	RU	XOVYY	rP	TUVSXZPUVrYP	TR	TOP	onSPUu	VS\	XOVYY	WR__PSWP	[S	VWWRU\VSWP	n[TO	�PWT[RS	�e�e�eJ	KL�	�h���NOP	QRSTUVWTRU	XOVYY	]Va	XVYPXu	WRSXb_PUu	bXP	VS\	X[_[YVU	TVyPX	ZRU	TOP	cRUd	]UR|[\P\	ra	TOP	QRSTUVWTRU	TOVT	VUP	YP̂VYYa	PSVWTP\	nOPS	r[\X	VUP	UPWP[|P\	RU	SP̂RT[VT[RSX	WRSWYb\P\u	nOPTOPU	RU	SRT	aPT	PZZPWT[|P	RU	_PUPYa	XWOP\bYP\	TR	̂R	[STR	PZZPWTeJ	KL�	��i��k��	�����	��k����	hj�	������hj��	��k�	�h��J	KL�Lm	�SYPXX	RTOPUn[XP	]UR|[\P\	[S	TOP	QRSTUVWT	sRWb_PSTXu	TOP	QRSTUVWTRU	XOVYY	XPWbUP	VS\	]Va	ZRU	TOP	rb[Y\[Ŝ	]PU_[T	VX	nPYY	VX	ZRU	RTOPU	]PU_[TXu	ZPPXu	Y[WPSXPXu	VS\	[SX]PWT[RSX	ra	̂R|PUS_PST	V̂PSW[PX	SPWPXXVUa	ZRU	]UR]PU	PyPWbT[RS	VS\	WR_]YPT[RS	RZ	TOP	cRUd	TOVT	VUP	WbXTR_VU[Ya	XPWbUP\	VZTPU	PyPWbT[RS	RZ	TOP	QRSTUVWT	VS\	YP̂VYYa	UPqb[UP\	VT	TOP	T[_P	r[\X	VUP	UPWP[|P\	RU	SP̂RT[VT[RSX	WRSWYb\P\eJ	KL�L~	NOP	QRSTUVWTRU	XOVYY	WR_]Ya	n[TO	VS\	̂[|P	SRT[WPX	UPqb[UP\	ra	V]]Y[WVrYP	YVnXu	XTVTbTPXu	RU\[SVSWPXu	WR\PXu	UbYPX	VS\	UP̂bYVT[RSXu	VS\	YVnZbY	RU\PUX	RZ	]brY[W	VbTORU[T[PX	V]]Y[WVrYP	TR	]PUZRU_VSWP	RZ	TOP	cRUdeJ	KL�LK	}Z	TOP	QRSTUVWTRU	]PUZRU_X	cRUd	dSRn[Ŝ	[T	TR	rP	WRSTUVUa	TR	V]]Y[WVrYP	YVnXu	XTVTbTPXu	RU\[SVSWPXu	WR\PXu	UbYPX	VS\	UP̂bYVT[RSXu	RU	YVnZbY	RU\PUX	RZ	]brY[W	VbTORU[T[PXu	TOP	QRSTUVWTRU	XOVYY	VXXb_P	V]]UR]U[VTP	UPX]RSX[r[Y[Ta	ZRU	XbWO	cRUd	VS\	XOVYY	rPVU	TOP	WRXTX	VTTU[rbTVrYP	TR	WRUUPWT[RSeJ	KL�LM	��j��h���	�i	�j�j��j	��j��k��j�}Z	TOP	QRSTUVWTRU	PSWRbSTPUX	WRS\[T[RSX	VT	TOP	X[TP	TOVT	VUP	vwx	XbrXbUZVWP	RU	RTOPUn[XP	WRSWPVYP\	]OaX[WVY	WRS\[T[RSX	TOVT	\[ZZPU	_VTPU[VYYa	ZUR_	TORXP	[S\[WVTP\	[S	TOP	QRSTUVWT	sRWb_PSTX	RU	v�x	bSdSRnS	]OaX[WVY	WRS\[T[RSX	RZ	VS	bSbXbVY	SVTbUP	TOVT	\[ZZPU	_VTPU[VYYa	ZUR_	TORXP	RU\[SVU[Ya	ZRbS\	TR	Py[XT	VS\	̂PSPUVYYa	UPWR̂S[�P\	VX	[SOPUPST	[S	WRSXTUbWT[RS	VWT[|[T[PX	RZ	TOP	WOVUVWTPU	]UR|[\P\	ZRU	[S	TOP	QRSTUVWT	sRWb_PSTXu	TOP	QRSTUVWTRU	XOVYY	]UR_]TYa	]UR|[\P	SRT[WP	TR	TOP	onSPU	VS\	TOP	pUWO[TPWT	rPZRUP	WRS\[T[RSX	VUP	\[XTbUrP\	VS\	[S	SR	P|PST	YVTPU	TOVS	w�	\VaX	VZTPU	Z[UXT	RrXPU|VSWP	RZ	TOP	WRS\[T[RSXe	NOP	pUWO[TPWT	n[YY	]UR_]TYa	[S|PXT[̂VTP	XbWO	WRS\[T[RSX	VS\u	[Z	TOP	pUWO[TPWT	\PTPU_[SPX	TOVT	TOPa	\[ZZPU	_VTPU[VYYa	VS\	WVbXP	VS	[SWUPVXP	RU	\PWUPVXP	[S	TOP	QRSTUVWTRÙX	WRXT	RZu	RU	T[_P	UPqb[UP\	ZRUu	]PUZRU_VSWP	RZ	VSa	]VUT	RZ	TOP	cRUdu	n[YY	UPWR__PS\	TOVT	VS	Pqb[TVrYP	V\{bXT_PST	rP	_V\P	[S	TOP	QRSTUVWT	�b_	RU	QRSTUVWT	N[_Pu	RU	rRTOe	}Z	TOP	pUWO[TPWT	\PTPU_[SPX	TOVT	TOP	WRS\[T[RSX	VT	TOP	X[TP	VUP	SRT	_VTPU[VYYa	\[ZZPUPST	ZUR_	TORXP	[S\[WVTP\	[S	TOP	QRSTUVWT	sRWb_PSTX	VS\	TOVT	SR	WOVŜP	[S	TOP	TPU_X	RZ	TOP	QRSTUVWT	[X	{bXT[Z[P\u	TOP	pUWO[TPWT	XOVYY	]UR_]TYa	SRT[Za	TOP	onSPU	VS\	QRSTUVWTRUu	XTVT[Ŝ	TOP	UPVXRSXe	}Z	P[TOPU	]VUTa	\[X]bTPX	TOP	pUWO[TPWT̀X	\PTPU_[SVT[RS	RU	UPWR__PS\VT[RSu	TOVT	]VUTa	_Va	Xbr_[T	V	QYV[_	VX	]UR|[\P\	[S	pUT[WYP	w�e
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J	KLMLN	OPQ	RS	TUV	WXYZ[V	XP	TUV	\XZ]Q	TUV	̂XSTZ_WTXZ	VSWXYSTVZ[	UỲ _S	ZV̀_RS[	XZ	ZVWXaSRbV[	TUV	VcR[TVSWV	XP	dYZR_e	_̀Z]VZ[Q	_ZWU_VXeXaRW_e	[RTV[	XZ	fVTe_Sg[	SXT	RSgRW_TVg	RS	TUV	̂XSTZ_WT	hXWỲ VST[Q	TUV	̂XSTZ_WTXZ	[U_ee	R̀ V̀gR_TVei	[Y[jVSg	_Si	XjVZ_TRXS[	TU_T	fXYeg	_PPVWT	TUV̀	_Sg	[U_ee	SXTRPi	TUV	kfSVZ	_Sg	lZWURTVWTm	njXS	ZVWVRjT	XP	[YWU	SXTRWVQ	TUV	kfSVZ	[U_ee	jZX̀ jTei	T_]V	_Si	_WTRXS	SVWV[[_Zi	TX	XdT_RS	aXoVZS̀ VST_e	_YTUXZRb_TRXS	ZVpYRZVg	TX	ZV[Ỳ V	TUV	XjVZ_TRXS[m	qUV	̂XSTZ_WTXZ	[U_ee	WXSTRSYV	TX	[Y[jVSg	[YWU	XjVZ_TRXS[	YSTRe	XTUVZfR[V	RS[TZYWTVg	di	TUV	kfSVZ	dYT	[U_ee	WXSTRSYV	fRTU	_ee	XTUVZ	XjVZ_TRXS[	TU_T	gX	SXT	_PPVWT	TUX[V	ZV̀_RS[	XZ	PV_TYZV[m	rVpYV[T[	PXZ	_gsY[T̀VST[	RS	TUV	X̂STZ_WT	tỲ 	_Sg	̂XSTZ_WT	qR̀V	_ZR[RSa	PZX̀ 	TUV	VcR[TVSWV	XP	[YWU	ZV̀_RS[	XZ	PV_TYZV[	̀_i	dV	̀_gV	_[	jZXoRgVg	RS	lZTRWeV	uvmJ	KLw	xyyz{|}~��J	KLwL�	qUV	̂XSTZ_WTXZ	[U_ee	RSWeYgV	RS	TUV	̂XSTZ_WT	tỲ 	_ee	_eeXf_SWV[	[T_TVg	RS	TUV	̂XSTZ_WT	hXWỲ VST[m	OTV̀[	WXoVZVg	di	_eeXf_SWV[	[U_ee	dV	[YjjeRVg	PXZ	[YWU	_̀XYST[	_Sg	di	[YWU	jVZ[XS[	XZ	VSTRTRV[	_[	TUV	kfSVZ	̀_i	gRZVWTQ	dYT	TUV	̂XSTZ_WTXZ	[U_ee	SXT	dV	ZVpYRZVg	TX	V̀jeXi	jVZ[XS[	XZ	VSTRTRV[	TX	fUX̀ 	TUV	̂XSTZ_WTXZ	U_[	ZV_[XS_deV	XdsVWTRXSmJ	KLwL�	nSeV[[	XTUVZfR[V	jZXoRgVg	RS	TUV	̂XSTZ_WT	hXWỲ VST[QL�				_eeXf_SWV[	[U_ee	WXoVZ	TUV	WX[T	TX	TUV	̂XSTZ_WTXZ	XP	̀_TVZR_e[	_Sg	VpYRj̀ VST	gVeRoVZVg	_T	TUV	[RTV	_Sg	_ee	ZVpYRZVg	T_cV[Q	eV[[	_jjeRW_deV	TZ_gV	gR[WXYST[�L�				̂XSTZ_WTXZ�[	WX[T[	PXZ	YSeX_gRSa	_Sg	U_SgeRSa	_T	TUV	[RTVQ	e_dXZQ	RS[T_ee_TRXS	WX[T[Q	XoVZUV_gQ	jZXPRTQ	_Sg	XTUVZ	VcjVS[V[	WXSTV̀je_TVg	PXZ	[T_TVg	_eeXf_SWV	_̀XYST[	[U_ee	dV	RSWeYgVg	RS	TUV	̂XSTZ_WT	tỲ 	dYT	SXT	RS	TUV	_eeXf_SWV[�	_SgLK				fUVSVoVZ	WX[T[	_ZV	̀XZV	TU_S	XZ	eV[[	TU_S	_eeXf_SWV[Q	TUV	̂XSTZ_WT	tỲ 	[U_ee	dV	_gsY[TVg	_WWXZgRSaei	di	̂U_SaV	kZgVZm	qUV	_̀XYST	XP	TUV	̂U_SaV	kZgVZ	[U_ee	ZVPeVWT	�u�	TUV	gRPPVZVSWV	dVTfVVS	_WTY_e	WX[T[	_Sg	TUV	_eeXf_SWV[	YSgVZ	tVWTRXS	�m�m�mu	_Sg	���	WU_SaV[	RS	̂XSTZ_WTXZ�[	WX[T[	YSgVZ	tVWTRXS	�m�m�m�mJ	KLwLK	�_TVZR_e[	_Sg	VpYRj̀ VST	YSgVZ	_S	_eeXf_SWV	[U_ee	dV	[VeVWTVg	di	TUV	kfSVZ	fRTU	ZV_[XS_deV	jZX̀ jTSV[[mJ	KL�	������}��}��}�J	KL�L�	qUV	̂XSTZ_WTXZ	[U_ee	V̀jeXi	_	WX̀ jVTVST	[YjVZRSTVSgVST	_Sg	SVWV[[_Zi	_[[R[T_ST[	fUX	[U_ee	dV	RS	_TTVSg_SWV	_T	TUV	�ZXsVWT	[RTV	gYZRSa	jVZPXZ̀_SWV	XP	TUV	\XZ]m	qUV	[YjVZRSTVSgVST	[U_ee	ZVjZV[VST	TUV	̂XSTZ_WTXZQ	_Sg	WX̀ ỲSRW_TRXS[	aRoVS	TX	TUV	[YjVZRSTVSgVST	[U_ee	dV	_[	dRSgRSa	_[	RP	aRoVS	TX	TUV	̂XSTZ_WTXZmJ	KL�L�	qUV	̂XSTZ_WTXZQ	_[	[XXS	_[	jZ_WTRW_deV	_PTVZ	_f_Zg	XP	TUV	̂XSTZ_WTQ	[U_ee	SXTRPi	TUV	kfSVZ	_Sg	lZWURTVWT	XP	TUV	S_̀V	_Sg	pY_eRPRW_TRXS[	XP	_	jZXjX[Vg	[YjVZRSTVSgVSTm	\RTURS	u�	g_i[	XP	ZVWVRjT	XP	TUV	RSPXZ̀_TRXSQ	TUV	lZWURTVWT	_̀i	SXTRPi	TUV	̂XSTZ_WTXZQ	[T_TRSa	fUVTUVZ	TUV	kfSVZ	XZ	TUV	lZWURTVWT	�u�	U_[	ZV_[XS_deV	XdsVWTRXS	TX	TUV	jZXjX[Vg	[YjVZRSTVSgVST	XZ	���	ZVpYRZV[	_ggRTRXS_e	TR̀V	PXZ	ZVoRVfm	�_ReYZV	XP	TUV	lZWURTVWT	TX	jZXoRgV	SXTRWV	fRTURS	TUV	u��g_i	jVZRXg	[U_ee	WXS[TRTYTV	SXTRWV	XP	SX	ZV_[XS_deV	XdsVWTRXSmJ	KL�LK	qUV	̂XSTZ_WTXZ	[U_ee	SXT	V̀jeXi	_	jZXjX[Vg	[YjVZRSTVSgVST	TX	fUX̀ 	TUV	kfSVZ	XZ	lZWURTVWT	U_[	̀_gV	ZV_[XS_deV	_Sg	TR̀Vei	XdsVWTRXSm	qUV	̂XSTZ_WTXZ	[U_ee	SXT	WU_SaV	TUV	[YjVZRSTVSgVST	fRTUXYT	TUV	kfSVZ�[	WXS[VSTQ	fURWU	[U_ee	SXT	YSZV_[XS_dei	dV	fRTUUVeg	XZ	gVe_iVgmJ	KL��	�z}��|~�z���	�z}����~��z}	|}�	�������|y	�~����y��J	KL��L�	qUV	̂XSTZ_WTXZQ	jZX̀ jTei	_PTVZ	dVRSa	_f_ZgVg	TUV	̂XSTZ_WTQ	[U_ee	[Yd̀ RT	PXZ	TUV	kfSVZ�[	_Sg	lZWURTVWT�[	RSPXZ̀_TRXS	_	̂XSTZ_WTXZ�[	WXS[TZYWTRXS	[WUVgYeV	PXZ	TUV	\XZ]m	qUV	[WUVgYeV	[U_ee	WXST_RS	gVT_Re	_jjZXjZR_TV	PXZ	TUV	�ZXsVWTQ	RSWeYgRSa	�u�	TUV	g_TV	XP	WX̀ V̀SWV̀VST	XP	TUV	\XZ]Q	RSTVZR̀	[WUVgYeV	̀ReV[TXSV	g_TV[Q	_Sg	TUV	g_TV	XP	tYd[T_STR_e	̂X̀ jeVTRXS�	���	_S	_jjXZTRXS̀ VST	XP	TUV	\XZ]	di	WXS[TZYWTRXS	_WTRoRTi�	_Sg	���	TUV	TR̀V	ZVpYRZVg	PXZ	WX̀ jeVTRXS	XP	V_WU	jXZTRXS	XP	TUV	\XZ]m	qUV	[WUVgYeV	[U_ee	jZXoRgV	PXZ	TUV	XZgVZei	jZXaZV[[RXS	XP	TUV	\XZ]	TX	WX̀ jeVTRXS	_Sg	[U_ee	SXT	VcWVVg	TR̀V	eR̀RT[	WYZZVST	YSgVZ	TUV	̂XSTZ_WT	hXWỲ VST[m	qUV	[WUVgYeV	[U_ee	dV	ZVoR[Vg	_T	_jjZXjZR_TV	RSTVZo_e[	_[	ZVpYRZVg	di	TUV	WXSgRTRXS[	XP	TUV	\XZ]	_Sg	�ZXsVWTmJ	KL��L�	qUV	̂XSTZ_WTXZQ	jZX̀ jTei	_PTVZ	dVRSa	_f_ZgVg	TUV	̂XSTZ_WT	_Sg	TUVZV_PTVZ	_[	SVWV[[_Zi	TX	̀_RST_RS	_	WYZZVST	[Yd̀ RTT_e	[WUVgYeVQ	[U_ee	[Yd̀ RT	_	[Yd̀ RTT_e	[WUVgYeV	PXZ	TUV	lZWURTVWT�[	_jjZXo_em	qUV	lZWURTVWT�[	_jjZXo_e	[U_ee	SXT	dV	YSZV_[XS_dei	gVe_iVg	XZ	fRTUUVegm	qUV	[Yd̀ RTT_e	[WUVgYeV	[U_ee	�u�	dV	WXXZgRS_TVg	fRTU	TUV	̂XSTZ_WTXZ�[	WXS[TZYWTRXS	[WUVgYeVQ	_Sg	���	_eeXf	TUV	lZWURTVWT	ZV_[XS_deV	TR̀V	TX	ZVoRVf	[Yd̀ RTT_e[m	OP	TUV	̂XSTZ_WTXZ	P_Re[	TX	[Yd̀ RT	_	[Yd̀ RTT_e	[WUVgYeVQ	XZ	P_Re[	TX	jZXoRgV	[Yd̀ RTT_e[	RS	_WWXZg_SWV	fRTU	TUV	_jjZXoVg	[Yd̀ RTT_e	[WUVgYeVQ	TUV	
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JKLMNOPMKN	QROSS	LKM	TU	ULMVMSUW	MK	OLX	VLPNUOQU	VL	JKLMNOPM	YZ[	KN	U\MULQVKL	K]	JKLMNOPM	̂V[U	TOQUW	KL	MRU	MV[U	NU_ZVNUW	]KN	NÙVUa	K]	QZT[VMMOSQbc	defged	̂RU	JKLMNOPMKN	QROSS	hUN]KN[	MRU	iKNj	VL	kULUNOS	OPPKNWOLPU	aVMR	MRU	[KQM	NUPULM	QPRUWZSUQ	QZT[VMMUW	MK	MRU	laLUN	OLW	mNPRVMUPMbc	deff	nopqrstuv	wtx	ywrz{sv	wu	u|s	y}usR̂U	JKLMNOPMKN	QROSS	[OjU	ÒOVSOTSU~	OM	MRU	�NK�UPM	QVMU~	MRU	JKLMNOPM	�KPZ[ULMQ~	VLPSZWVLk	JROLkU	lNWUNQ~	JKLQMNZPMVKL	JROLkU	�VNUPMV̀UQ~	OLW	KMRUN	�KWV]VPOMVKLQ~	VL	kKKW	KNWUN	OLW	[ONjUW	PZNNULMSX	MK	VLWVPOMU	]VUSW	PROLkUQ	OLW	QUSUPMVKLQ	[OWU	WZNVLk	PKLQMNZPMVKL~	OLW	MRU	OhhNK̀UW	YRKh	�NOaVLkQ~	�NKWZPM	�OMO~	YO[hSUQ~	OLW	QV[VSON	NU_ZVNUW	QZT[VMMOSQb	̂RUQU	QROSS	TU	VL	USUPMNKLVP	]KN[	KN	hOhUN	PKhX~	ÒOVSOTSU	MK	MRU	mNPRVMUPM	OLW	laLUN~	OLW	WUSV̀UNUW	MK	MRU	mNPRVMUPM	]KN	QZT[VMMOS	MK	MRU	laLUN	ZhKL	PK[hSUMVKL	K]	MRU	iKNj	OQ	O	NUPKNW	K]	MRU	iKNj	OQ	PKLQMNZPMUWbc	def�	y|oz	n�w�}t�v�	��oxqpu	nwuw	wtx	ywrz{svc	def�ef	YRKh	�NOaVLkQ	ONU	WNOaVLkQ~	WVOkNO[Q~	QPRUWZSUQ~	OLW	KMRUN	WOMO	QhUPVOSSX	hNUhONUW	]KN	MRU	iKNj	TX	MRU	JKLMNOPMKN	KN	O	YZTPKLMNOPMKN~	YZT�QZTPKLMNOPMKN~	[OLZ]OPMZNUN~	QZhhSVUN~	KN	WVQMNVTZMKN	MK	VSSZQMNOMU	QK[U	hKNMVKL	K]	MRU	iKNjbc	def�e�	�NKWZPM	�OMO	ONU	VSSZQMNOMVKLQ~	QMOLWONW	QPRUWZSUQ~	hUN]KN[OLPU	PRONMQ~	VLQMNZPMVKLQ~	TNKPRZNUQ~	WVOkNO[Q~	OLW	KMRUN	VL]KN[OMVKL	]ZNLVQRUW	TX	MRU	JKLMNOPMKN	MK	VSSZQMNOMU	[OMUNVOSQ	KN	U_ZVh[ULM	]KN	QK[U	hKNMVKL	K]	MRU	iKNjbc	def�ed	YO[hSUQ	ONU	hRXQVPOS	U\O[hSUQ	MROM	VSSZQMNOMU	[OMUNVOSQ~	U_ZVh[ULM~	KN	aKNj[OLQRVh~	OLW	UQMOTSVQR	QMOLWONWQ	TX	aRVPR	MRU	iKNj	aVSS	TU	�ZWkUWbc	def�e�	YRKh	�NOaVLkQ~	�NKWZPM	�OMO~	YO[hSUQ~	OLW	QV[VSON	QZT[VMMOSQ	ONU	LKM	JKLMNOPM	�KPZ[ULMQb	̂RUVN	hZNhKQU	VQ	MK	WU[KLQMNOMU	RKa	MRU	JKLMNOPMKN	hNKhKQUQ	MK	PKL]KN[	MK	MRU	VL]KN[OMVKL	kV̀UL	OLW	MRU	WUQVkL	PKLPUhM	U\hNUQQUW	VL	MRU	JKLMNOPM	�KPZ[ULMQ	]KN	MRKQU	hKNMVKLQ	K]	MRU	iKNj	]KN	aRVPR	MRU	JKLMNOPM	�KPZ[ULMQ	NU_ZVNU	QZT[VMMOSQb	�ÙVUa	TX	MRU	mNPRVMUPM	VQ	QZT�UPM	MK	MRU	SV[VMOMVKLQ	K]	YUPMVKL	�b�b�b	�L]KN[OMVKLOS	QZT[VMMOSQ	ZhKL	aRVPR	MRU	mNPRVMUPM	VQ	LKM	U\hUPMUW	MK	MOjU	NUQhKLQV̀U	OPMVKL	[OX	TU	QK	VWULMV]VUW	VL	MRU	JKLMNOPM	�KPZ[ULMQb	YZT[VMMOSQ	MROM	ONU	LKM	NU_ZVNUW	TX	MRU	JKLMNOPM	�KPZ[ULMQ	[OX	TU	NUMZNLUW	TX	MRU	mNPRVMUPM	aVMRKZM	OPMVKLb	YRKh	�NOaVLkQ~	WVOkNO[Q~	WUQPNVhMV̀U	WOMO~	OLW	]VUSW	WNOaVLkQ~	OQ	NU_ZVNUW~	QROSS	TU	QZT[VMMUW	MK	MRU	mNPRVMUPM	VL	MRU	]KN[	QhUPV]VUWb		̂RUQU	QZT[VQQVKLQ	QROSS	TUON	aNVMMUL	OhhNK̀OS	MK	MRU	U]]UPM	MROM	MRU	JKLMNOPMKN	ROQ	PONU]ZSSX	U\O[VLUW	MRUQU	QZT[VMMOSQ~	aRUMRUN	hNUhONUW	TX	MRU	�ULUNOS	JKLMNOPMKN	KN	O	QZTPKLMNOPMKN	OLW	]KZLW	MRU[	MK	TU	VL	OPPKNWOLPU	aVMR	MRU	WNOaVLkQ	OLW	QhUPV]VPOMVKLQbiRUNU	MRU	QhUPV]VPOMVKLQ	POSS	]KN	MRU	aKNj	MK	TU	hUN]KN[UW	VL	OPPKNWOLPU	aVMR	[OLZ]OPMZNUN�Q	QhUPV]VPOMVKLQ~	WVNUPMVKLQ~	KN	NUPK[[ULWOMVKLQ~	KN	PKhVUQ	K]	QO[U	QROSS	TU	QZT[VMMUW	MK	MRU	mNPRVMUPMb		m	PKhX	QROSS	OSQK	TU	KL	]VSU	VL	MRU	JKLMNOPMKN�Q	�VUSW	l]]VPU	]KN	kZVWOLPU	K]	RVQ	QZhUǸVQKNX	hUNQKLLUSb			̂RVQ	QROSS	TU	WKLU	OQ	hNOPMVPOTSU	OLW	aVMRVL	MRVNMX	����	WOXQ	O]MUN	OaONW	K]	JKLMNOPMb	c	def�e�	̂RU	JKLMNOPMKN	QROSS	NÙVUa	]KN	PK[hSVOLPU	aVMR	MRU	JKLMNOPM	�KPZ[ULMQ~	OhhNK̀U~	OLW	QZT[VM	MK	MRU	mNPRVMUPM~	YRKh	�NOaVLkQ~	�NKWZPM	�OMO~	YO[hSUQ~	OLW	QV[VSON	QZT[VMMOSQ	NU_ZVNUW	TX	MRU	JKLMNOPM	�KPZ[ULMQ~	VL	OPPKNWOLPU	aVMR	MRU	QZT[VMMOS	QPRUWZSU	OhhNK̀UW	TX	MRU	mNPRVMUPM	KN~	VL	MRU	OTQULPU	K]	OL	OhhNK̀UW	QZT[VMMOS	QPRUWZSU~	aVMR	NUOQKLOTSU	hNK[hMLUQQ	OLW	VL	QZPR	QU_ZULPU	OQ	MK	POZQU	LK	WUSOX	VL	MRU	iKNj	KN	VL	MRU	OPMV̀VMVUQ	K]	MRU	laLUN	KN	K]	YUhONOMU	JKLMNOPMKNQb		mWWVMVKLOSSX~	MRU	�ULUNOS	JKLMNOPMKN	QROSS	ULQZNU	MROM	OLX	QZTPKLMNOPMKN	NU_ZUQMVLk	USUPMNKLVP	PKhVUQ	K]	mNPRVMUPMZNOS	KN	�LkVLUUNVLk	�NOaVLkQ	]KN	MRU	hZNhKQUQ	K]	hNUhONVLk	YZT[VMMOSQ	�YRKh	�NOaVLkQ~	�NKWZPM	�OMO~	UMP�	QROSS	���	hNUhONU	MRU	OhhNKhNVOMU	̂OkkONM	�	mNPRVMUPMQ	�SUPMNKLVP	�VSU	�USUOQU	�KN[	�mZMKJOW	KN	�ÙVM�~	���	QZT[VM	MRU	OhhNKhNVOMU	�UU	VL	MRU	]KN[	K]	O	JRUPj	KN	KMRUN	�KLUMONX	�LQMNZ[ULM	�NU]UN	MK	MRU	�SUPMNKLVP	�VSU	�USUOQU	�KN[	]KN	]UU	O[KZLMQ�~	OLW	���	QZT[VM	MRU	�KN[	OLW	OQQKPVOMUW	�UU	�OX[ULM	MRNKZkR	MRU	�ULUNOS	JKLMNOPMKN	MK	MRU	mNPRVMUPM	]KN	hNKPUQQVLk	OLW	hNUhONOMVKLb		�OVSZNU	MK	ZMVSV�U	MRU	OhhNK̀UW	]KN[~	MK	hNK̀VWU	MRU	�UU	m[KZLM~	KN	MK	QZT[VM	MRNKZkR	MRU	�ULUNOS	JKLMNOPMKN	aVSS	NUQZSM	VL	MRU	NU_ZUQM	TUVLk	WULVUW	TX	MRU	mNPRVMUPMbc	def�e�	�X	QZT[VMMVLk	YRKh	�NOaVLkQ~	�NKWZPM	�OMO~	YO[hSUQ~	OLW	QV[VSON	QZT[VMMOSQ~	MRU	JKLMNOPMKN	NUhNUQULMQ	MK	MRU	laLUN	OLW	mNPRVMUPM	MROM	MRU	JKLMNOPMKN	ROQ	���	NÙVUaUW	OLW	OhhNK̀UW	MRU[~	���	WUMUN[VLUW	OLW	̀UNV]VUW	[OMUNVOSQ~	]VUSW	[UOQZNU[ULMQ	OLW	]VUSW	PKLQMNZPMVKL	PNVMUNVO	NUSOMUW	MRUNUMK~	KN	aVSS	WK	QK~	OLW	���	PRUPjUW	OLW	
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JKKLMNOPQRM	QSR	NOTKLUPQNKO	JKOQPNORM	VNQSNO	WXJS	WXYUNQQPZW	VNQS	QSR	LR[XNLRUROQW	KT	QSR	\KL]	POM	KT	QSR	̂KOQLPJQ	_KJXUROQẀa	bcdecf	gSR	̂KOQLPJQKL	WSPZZ	hRLTKLU	OK	hKLQNKO	KT	QSR	\KL]	TKL	VSNJS	QSR	̂KOQLPJQ	_KJXUROQW	LR[XNLR	WXYUNQQPZ	POM	LRiNRV	KT	jSKh	_LPVNOkWl	mLKMXJQ	_PQPl	jPUhZRWl	KL	WNUNZPL	WXYUNQQPZWl	XOQNZ	QSR	LRWhRJQNiR	WXYUNQQPZ	SPW	YRRO	PhhLKiRM	Yn	QSR	oLJSNQRJQ̀a	bcdecp	gSR	\KL]	WSPZZ	YR	NO	PJJKLMPOJR	VNQS	PhhLKiRM	WXYUNQQPZW	RqJRhQ	QSPQ	QSR	̂KOQLPJQKL	WSPZZ	OKQ	YR	LRZNRiRM	KT	LRWhKOWNYNZNQn	TKL	MRiNPQNKOW	TLKU	QSR	LR[XNLRUROQW	KT	QSR	̂KOQLPJQ	_KJXUROQW	Yn	QSR	oLJSNQRJQrW	PhhLKiPZ	KT	jSKh	_LPVNOkWl	mLKMXJQ	_PQPl	jPUhZRWl	KL	WNUNZPL	WXYUNQQPZWl	XOZRWW	QSR	̂KOQLPJQKL	SPW	WhRJNTNJPZZn	OKQNTNRM	QSR	oLJSNQRJQ	KT	WXJS	MRiNPQNKO	PQ	QSR	QNUR	KT	WXYUNQQPZ	POM	stu	QSR	oLJSNQRJQ	SPW	kNiRO	VLNQQRO	PhhLKiPZ	QK	QSR	WhRJNTNJ	MRiNPQNKO	PW	P	UNOKL	JSPOkR	NO	QSR	\KL]l	KL	svu	P	̂SPOkR	wLMRL	KL	̂KOWQLXJQNKO	̂SPOkR	_NLRJQNiR	SPW	YRRO	NWWXRM	PXQSKLNxNOk	QSR	MRiNPQNKÒ	gSR	̂KOQLPJQKL	WSPZZ	OKQ	YR	LRZNRiRM	KT	LRWhKOWNYNZNQn	TKL	RLLKLW	KL	KUNWWNKOW	NO	jSKh	_LPVNOkWl	mLKMXJQ	_PQPl	jPUhZRWl	KL	WNUNZPL	WXYUNQQPZWl	Yn	QSR	oLJSNQRJQrW	PhhLKiPZ	QSRLRKT̀a	bcdecy	gSR	̂KOQLPJQKL	WSPZZ	MNLRJQ	WhRJNTNJ	PQQROQNKOl	NO	VLNQNOk	KL	KO	LRWXYUNQQRM	jSKh	_LPVNOkWl	mLKMXJQ	_PQPl	jPUhZRWl	KL	WNUNZPL	WXYUNQQPZWl	QK	LRiNWNKOW	KQSRL	QSPO	QSKWR	LR[XRWQRM	Yn	QSR	oLJSNQRJQ	KO	hLRiNKXW	WXYUNQQPZẀ	zO	QSR	PYWROJR	KT	WXJS	OKQNJRl	QSR	oLJSNQRJQrW	PhhLKiPZ	KT	P	LRWXYUNWWNKO	WSPZZ	OKQ	PhhZn	QK	WXJS	LRiNWNKOẀa	bcdecd{	gSR	̂KOQLPJQKL	WSPZZ	OKQ	YR	LR[XNLRM	QK	hLKiNMR	hLKTRWWNKOPZ	WRLiNJRW	QSPQ	JKOWQNQXQR	QSR	hLPJQNJR	KT	PLJSNQRJQXLR	KL	ROkNORRLNOk	XOZRWW	WXJS	WRLiNJRW	PLR	WhRJNTNJPZZn	LR[XNLRM	Yn	QSR	̂KOQLPJQ	_KJXUROQW	TKL	P	hKLQNKO	KT	QSR	\KL]	KL	XOZRWW	QSR	̂KOQLPJQKL	ORRMW	QK	hLKiNMR	WXJS	WRLiNJRW	NO	KLMRL	QK	JPLLn	KXQ	QSR	̂KOQLPJQKLrW	LRWhKOWNYNZNQNRW	TKL	JKOWQLXJQNKO	URPOWl	URQSKMWl	QRJSON[XRWl	WR[XROJRWl	POM	hLKJRMXLRẀ	gSR	̂KOQLPJQKL	WSPZZ	OKQ	YR	LR[XNLRM	QK	hLKiNMR	hLKTRWWNKOPZ	WRLiNJRW	NO	iNKZPQNKO	KT	PhhZNJPYZR	ZPV̀a	bcdecd{cd	zT	hLKTRWWNKOPZ	MRWNkO	WRLiNJRW	KL	JRLQNTNJPQNKOW	Yn	P	MRWNkO	hLKTRWWNKOPZ	LRZPQRM	QK	WnWQRUWl	UPQRLNPZWl	KL	R[XNhUROQ	PLR	WhRJNTNJPZZn	LR[XNLRM	KT	QSR	̂KOQLPJQKL	Yn	QSR	̂KOQLPJQ	_KJXUROQWl	QSR	wVORL	POM	QSR	oLJSNQRJQ	VNZZ	WhRJNTn	PZZ	hRLTKLUPOJR	POM	MRWNkO	JLNQRLNP	QSPQ	WXJS	WRLiNJRW	UXWQ	WPQNWTǹ	gSR	̂KOQLPJQKL	WSPZZ	YR	ROQNQZRM	QK	LRZn	XhKO	QSR	PMR[XPJn	POM	PJJXLPJn	KT	QSR	hRLTKLUPOJR	POM	MRWNkO	JLNQRLNP	hLKiNMRM	NO	QSR	̂KOQLPJQ	_KJXUROQẀ	gSR	K̂OQLPJQKL	WSPZZ	JPXWR	WXJS	WRLiNJRW	KL	JRLQNTNJPQNKOW	QK	YR	hLKiNMRM	Yn	PO	PhhLKhLNPQRZn	ZNJROWRM	MRWNkO	hLKTRWWNKOPZl	VSKWR	WNkOPQXLR	POM	WRPZ	WSPZZ	PhhRPL	KO	PZZ	MLPVNOkWl	JPZJXZPQNKOWl	WhRJNTNJPQNKOWl	JRLQNTNJPQNKOWl	jSKh	_LPVNOkWl	POM	KQSRL	WXYUNQQPZW	hLRhPLRM	Yn	WXJS	hLKTRWWNKOPZ̀	jSKh	_LPVNOkWl	POM	KQSRL	WXYUNQQPZW	LRZPQRM	QK	QSR	\KL]l	MRWNkORM	KL	JRLQNTNRM	Yn	WXJS	hLKTRWWNKOPZl	NT	hLRhPLRM	Yn	KQSRLWl	WSPZZ	YRPL	WXJS	hLKTRWWNKOPZrW	VLNQQRO	PhhLKiPZ	VSRO	WXYUNQQRM	QK	QSR	oLJSNQRJQ̀	gSR	wVORL	POM	QSR	oLJSNQRJQ	WSPZZ	YR	ROQNQZRM	QK	LRZn	XhKO	QSR	PMR[XPJn	POM	PJJXLPJn	KT	QSR	WRLiNJRWl	JRLQNTNJPQNKOWl	POM	PhhLKiPZW	hRLTKLURM	KL	hLKiNMRM	Yn	WXJS	MRWNkO	hLKTRWWNKOPZWl	hLKiNMRM	QSR	wVORL	POM	oLJSNQRJQ	SPiR	WhRJNTNRM	QK	QSR	̂KOQLPJQKL	QSR	hRLTKLUPOJR	POM	MRWNkO	JLNQRLNP	QSPQ	WXJS	WRLiNJRW	UXWQ	WPQNWTǹ	mXLWXPOQ	QK	QSNW	jRJQNKO	|̀tv̀t}l	QSR	oLJSNQRJQ	VNZZ	LRiNRV	POM	PhhLKiR	KL	QP]R	KQSRL	PhhLKhLNPQR	PJQNKO	KO	WXYUNQQPZW	KOZn	TKL	QSR	ZNUNQRM	hXLhKWR	KT	JSRJ]NOk	TKL	JKOTKLUPOJR	VNQS	NOTKLUPQNKO	kNiRO	POM	QSR	MRWNkO	JKOJRhQ	RqhLRWWRM	NO	QSR	̂KOQLPJQ	_KJXUROQẀa	bcdecd{ce	zT	QSR	̂KOQLPJQ	_KJXUROQW	LR[XNLR	QSR	̂KOQLPJQKLrW	MRWNkO	hLKTRWWNKOPZ	QK	JRLQNTn	QSPQ	QSR	\KL]	SPW	YRRO	hRLTKLURM	NO	PJJKLMPOJR	VNQS	QSR	MRWNkO	JLNQRLNPl	QSR	̂KOQLPJQKL	WSPZZ	TXLONWS	WXJS	JRLQNTNJPQNKOW	QK	QSR	oLJSNQRJQ	PQ	QSR	QNUR	POM	NO	QSR	TKLU	WhRJNTNRM	Yn	QSR	oLJSNQRJQ̀~	|̀tv̀tt	gSR	oLJSNQRJQrW	LRiNRV	KT	̂KOQLPJQKLrW	WXYUNQQPZW	VNZZ	YR	ZNUNQRM	QK	RqPUNOPQNKO	KT	PO	NONQNPZ	WXYUNQQPZ	POM	gVK	svu	LRWXYUNQQPZẀ	gSR	wVORL	NW	ROQNQZRM	QK	KYQPNO	LRNUYXLWRUROQ	TLKU	QSR	̂KOQLPJQKL	TKL	PUKXOQW	hPNM	QK	QSR	oLJSNQRJQ	TKL	RiPZXPQNKO	KT	PMMNQNKOPZ	LRWXYUNQQPZẀ	a	bcdb	���	��	����gSR	̂KOQLPJQKL	WSPZZ	JKOTNOR	KhRLPQNKOW	PQ	QSR	WNQR	QK	PLRPW	hRLUNQQRM	Yn	PhhZNJPYZR	ZPVWl	WQPQXQRWl	KLMNOPOJRWl	JKMRWl	LXZRW	POM	LRkXZPQNKOWl	ZPVTXZ	KLMRLW	KT	hXYZNJ	PXQSKLNQNRWl	POM	QSR	̂KOQLPJQ	_KJXUROQW	POM	WSPZZ	OKQ	XOLRPWKOPYZn	ROJXUYRL	QSR	WNQR	VNQS	UPQRLNPZW	KL	R[XNhUROQ̀a	bcd�	�������	���	��������a	bcd�cd	gSR	̂KOQLPJQKL	WSPZZ	YR	LRWhKOWNYZR	TKL	JXQQNOkl	TNQQNOkl	KL	hPQJSNOk	LR[XNLRM	QK	JKUhZRQR	QSR	\KL]	KL	QK	UP]R	NQW	hPLQW	TNQ	QKkRQSRL	hLKhRLZǹ	oZZ	PLRPW	LR[XNLNOk	JXQQNOkl	TNQQNOkl	KL	hPQJSNOk	WSPZZ	YR	LRWQKLRM	QK	QSR	JKOMNQNKO	RqNWQNOk	hLNKL	QK	QSR	JXQQNOkl	TNQQNOkl	KL	hPQJSNOkl	XOZRWW	KQSRLVNWR	LR[XNLRM	Yn	QSR	̂KOQLPJQ	_KJXUROQẀ



������ ���	
������	����	�	�����	���������	�	� ��!	� �"!	� �#!	� �"!	� $�!	� "�!	� "#!	� %�!	� %$!	� %%!	� ��!	� �%!	� #�!	�  �!	����	&�'	�����	�((	�����)	��)��*�'�	+,��	������&�	��)�����	�-	���������)!.	+������&�	��)�����	�-	���������)!.	+���!.	���	���	/���!	&�'	+���	�����&��	
������).	&��	��&'��&�0)	�-	,��	������&�	��)�����	�-	���������)�	,��)	'������	1&)	���'��'	&�	��2�%2$�	3,	��	��4� 4���5	�'��	6�'��	7��5��5�5"�"�	1����	�8����)	��	��4� 4���5!	�)	���	-��	��)&(�!	�)	(����)�'	-��	���9����	)�	��(�!	&�'	�&�	��(�	:�	)�'	��	&����'&���	1���	���	���	�����&��	
������);	,���)	�-	<��*����	,�	������	���������	*��(&����)!	�9�&�(	'����-�=&�&�����&��)�����>?@A	BC�@?D	 E$F �
�$#G HI

J	KLMNLO	PQR	STUVWXYVTW	ZQX[[	UTV	\X]X̂R	TW	RU\XÛRW	X	_TWV̀TU	Ta	VQR	bTWc	TW	ad[[e	TW	_XWV̀X[[e	YT]_[RVR\	YTUZVWdYV̀TU	Ta	VQR	fgURW	TW	hR_XWXVR	STUVWXYVTWZ	ie	YdVV̀Ûj	_XVYQ̀Ûj	TW	TVQRWg̀ZR	X[VRẀÛ	ZdYQ	YTUZVWdYV̀TUj	TW	ie	RkYXlXV̀TUm	PQR	STUVWXYVTW	ZQX[[	UTV	YdV	TW	TVQRWg̀ZR	X[VRW	YTUZVWdYV̀TU	ie	VQR	fgURW	TW	X	hR_XWXVR	STUVWXYVTW	RkYR_V	g̀VQ	gẀVVRU	YTUZRUV	Ta	VQR	fgURW	XU\	Ta	VQR	hR_XWXVR	STUVWXYVTWm	STUZRUV	ZQX[[	UTV	iR	dUWRXZTUXi[e	g̀VQQR[\m	PQR	STUVWXYVTW	ZQX[[	UTV	dUWRXZTUXi[e	g̀VQQT[\j	aWT]	VQR	fgURW	TW	X	hR_XWXVR	STUVWXYVTWj	̀VZ	YTUZRUV	VT	YdVV̀Û	TW	TVQRWg̀ZR	X[VRẀÛ	VQR	bTWcmJ	KLMn	opqrstsu	vwJ	KLMnLM	PQR	STUVWXYVTW	ZQX[[	cRR_	VQR	_WR]̀ZRZ	XU\	ZdWWTdU\̀Û	XWRX	aWRR	aWT]	XYYd]d[XV̀TU	Ta	gXZVR	]XVRẀX[Z	XU\	WdiìZQ	YXdZR\	ie	T_RWXV̀TUZ	dU\RW	VQR	STUVWXYVm	xV	YT]_[RV̀TU	Ta	VQR	bTWcj	VQR	STUVWXYVTW	ZQX[[	WR]TlR	gXZVR	]XVRẀX[Zj	WdiìZQj	VQR	STUVWXYVTWyZ	VTT[Zj	YTUZVWdYV̀TU	Rzd̀_]RUVj	]XYQ̀URWej	XU\	ZdW_[dZ	]XVRẀX[Z	aWT]	XU\	XiTdV	VQR	{WT|RYVmJ	KLMnLO	}a	VQR	STUVWXYVTW	aX̀[Z	VT	Y[RXU	d_	XZ	_WTl̀\R\	̀U	VQR	STUVWXYV	~TYd]RUVZj	VQR	fgURW	]Xe	\T	ZT	XU\	VQR	fgURW	ZQX[[	iR	RUV̀V[R\	VT	WR̀]idWZR]RUV	aWT]	VQR	STUVWXYVTWmJ	KLM�	���q��	��	����PQR	STUVWXYVTW	ZQX[[	_WTl̀\R	VQR	fgURW	XU\	xWYQ̀VRYV	g̀VQ	XYYRZZ	VT	VQR	bTWc	̀U	_WR_XWXV̀TU	XU\	_WT̂WRZZ	gQRWRlRW	[TYXVR\mJ	KLM�	���rp�tq��	�r�qs��	rs�	o�w��tu���PQR	STUVWXYVTW	ZQX[[	_Xe	X[[	WTeX[V̀RZ	XU\	[̀YRUZR	aRRZm	PQR	STUVWXYVTW	ZQX[[	\RaRU\	Zd̀VZ	TW	Y[X̀]Z	aTW	̀UaẀÛR]RUV	Ta	YT_eẀ̂QVZ	XU\	_XVRUV	Ẁ̂QVZ	XU\	ZQX[[	QT[\	VQR	fgURW	XU\	xWYQ̀VRYV	QXW][RZZ	aWT]	[TZZ	TU	XYYTdUV	VQRWRTaj	idV	ZQX[[	UTV	iR	WRZ_TUZ̀i[R	aTW	\RaRUZR	TW	[TZZ	gQRU	X	_XWV̀Yd[XW	\RZ̀̂Uj	_WTYRZZj	TW	_WT\dYV	Ta	X	_XWV̀Yd[XW	]XUdaXYVdWRW	TW	]XUdaXYVdWRWZ	̀Z	WRzd̀WR\	ie	VQR	STUVWXYV	~TYd]RUVZj	TW	gQRWR	VQR	YT_eẀ̂QV	l̀T[XV̀TUZ	XWR	YTUVX̀UR\	̀U	~WXg̀ÛZj	h_RỲàYXV̀TUZj	TW	TVQRW	\TYd]RUVZ	_WR_XWR\	ie	VQR	fgURW	TW	xWYQ̀VRYVm	�TgRlRWj	̀a	XU	̀UaẀÛR]RUV	Ta	X	YT_eẀ̂QV	TW	_XVRUV	̀Z	\̀ZYTlRWR\	iej	TW	]X\R	cUTgU	VTj	VQR	STUVWXYVTWj	VQR	STUVWXYVTW	ZQX[[	iR	WRZ_TUZ̀i[R	aTW	VQR	[TZZ	dU[RZZ	VQR	̀UaTW]XV̀TU	̀Z	_WT]_V[e	adWÙZQR\	VT	VQR	xWYQ̀VRYVmJ	KLM�	�s�q�st�t�r�t�sJ	KLM�LM	PT	VQR	ad[[RZV	RkVRUV	_RW]̀VVR\	ie	[Xgj	VQR	STUVWXYVTW	ZQX[[	̀U\R]Ùae	XU\	QT[\	QXW][RZZ	VQR	fgURWj	xWYQ̀VRYVj	xWYQ̀VRYVyZ	YTUZd[VXUVZj	XU\	X̂RUVZ	XU\	R]_[TeRRZ	Ta	XUe	Ta	VQR]	aWT]	XU\	X̂X̀UZV	Y[X̀]Zj	\X]X̂RZj	[TZZRZj	XU\	Rk_RUZRZj	̀UY[d\̀Û	idV	UTV	[̀]̀VR\	VT	XVVTWUReZy	aRRZj	XẀZ̀Û	TdV	Ta	TW	WRZd[V̀Û	aWT]	_RWaTW]XUYR	Ta	VQR	bTWcj	_WTl̀\R\	VQXV	ZdYQ	Y[X̀]j	\X]X̂Rj	[TZZj	TW	Rk_RUZR	̀Z	XVVẀidVXi[R	VT	iT\̀[e	̀U|dWej	Z̀YcURZZj	\̀ZRXZR	TW	\RXVQj	TW	VT	̀U|dWe	VT	TW	\RZVWdYV̀TU	Ta	VXÛ ì[R	_WT_RWVe	�TVQRW	VQXU	VQR	bTWc	̀VZR[a�j	idV	TU[e	VT	VQR	RkVRUV	YXdZR\	ie	VQR	UR̂[̀̂RUV	XYVZ	TW	T]̀ZZ̀TUZ	Ta	VQR	STUVWXYVTWj	X	hdiYTUVWXYVTWj	XUeTUR	\̀WRYV[e	TW	̀U\̀WRYV[e	R]_[TeR\	ie	VQR]j	TW	XUeTUR	aTW	gQTZR	XYVZ	VQRe	]Xe	iR	[̀Xi[Rj	WR̂XW\[RZZ	Ta	gQRVQRW	TW	UTV	ZdYQ	Y[X̀]j	\X]X̂Rj	[TZZj	TW	Rk_RUZR	̀Z	YXdZR\	̀U	_XWV	ie	X	_XWVe	̀U\R]ÙàR\	QRWRdU\RWm	hdYQ	Ti[̀̂XV̀TU	ZQX[[	UTV	iR	YTUZVWdR\	VT	UR̂XVRj	XiẀ\̂Rj	TW	WR\dYR	TVQRW	Ẁ̂QVZ	TW	Ti[̀̂XV̀TUZ	Ta	̀U\R]ÙVe	VQXV	gTd[\	TVQRWg̀ZR	Rk̀ZV	XZ	VT	X	_XWVe	TW	_RWZTU	\RZYẀiR\	̀U	VQ̀Z	hRYV̀TU	�m��mJ	KLM�LO	}U	Y[X̀]Z	X̂X̀UZV	XUe	_RWZTU	TW	RUV̀Ve	̀U\R]ÙàR\	dU\RW	VQ̀Z	hRYV̀TU	�m��	ie	XU	R]_[TeRR	Ta	VQR	STUVWXYVTWj	X	hdiYTUVWXYVTWj	XUeTUR	\̀WRYV[e	TW	̀U\̀WRYV[e	R]_[TeR\	ie	VQR]j	TW	XUeTUR	aTW	gQTZR	XYVZ	VQRe	]Xe	iR	[̀Xi[Rj	VQR	Ù\R]ÙàYXV̀TU	Ti[̀̂XV̀TU	dU\RW	hRYV̀TU	�m��m�	ZQX[[	UTV	iR	[̀]̀VR\	ie	X	[̀]̀VXV̀TU	TU	X]TdUV	TW	Ve_R	Ta	\X]X̂RZj	YT]_RUZXV̀TUj	TW	iRURàVZ	_XeXi[R	ie	TW	aTW	VQR	STUVWXYVTW	TW	X	hdiYTUVWXYVTW	dU\RW	gTWcRWZy	YT]_RUZXV̀TU	XYVZj	\̀ZXì[̀Ve	iRURàV	XYVZj	TW	TVQRW	R]_[TeRR	iRURàV	XYVZm����o��	N			��o����o�J	NLM	�qsq�rpJ	NLMLM	PQR	xWYQ̀VRYV	̀Z	VQR	_RWZTU	TW	RUV̀Ve	WRVX̀UR\	ie	VQR	fgURW	_dWZdXUV	VT	hRYV̀TU	�m�m�	XU\	̀\RUV̀àR\	XZ	ZdYQ	̀U	VQR	x̂WRR]RUVmJ	NLMLO	~dV̀RZj	WRZ_TUZ̀ì[̀V̀RZj	XU\	[̀]̀VXV̀TUZ	Ta	XdVQTẀVe	Ta	VQR	xWYQ̀VRYV	XZ	ZRV	aTWVQ	̀U	VQR	STUVWXYV	~TYd]RUVZ	ZQX[[	UTV	iR	WRZVẀYVR\j	]T\̀àR\j	TW	RkVRU\R\	g̀VQTdV	gẀVVRU	YTUZRUV	Ta	VQR	fgURWj	STUVWXYVTWj	XU\	xWYQ̀VRYVm	STUZRUV	ZQX[[	UTV	iR	dUWRXZTUXi[e	g̀VQQR[\m



������ ���	
������	����	�	�����	���������	�	� ��!	� �"!	� �#!	� �"!	� $�!	� "�!	� "#!	� %�!	� %$!	� %%!	� ��!	� �%!	� #�!	�  �!	����	&�'	�����	�((	�����)	��)��*�'�	+,��	������&�	��)�����	�-	���������)!.	+������&�	��)�����	�-	���������)!.	+���!.	���	���	/���!	&�'	+���	�����&��	
������).	&��	��&'��&�0)	�-	,��	������&�	��)�����	�-	���������)�	,��)	'������	1&)	���'��'	&�	��2�%2$�	3,	��	��4� 4���5	�'��	6�'��	7��5��5�5"�"�	1����	�8����)	��	��4� 4���5!	�)	���	-��	��)&(�!	�)	(����)�'	-��	���9����	)�	��(�!	&�'	�&�	��(�	:�	)�'	��	&����'&���	1���	���	���	�����&��	
������);	,���)	�-	<��*����	,�	������	���������	*��(&����)!	�9�&�(	'����-�=&�&�����&��)�����>?@A	BC�@?D	 E$F �
�$#G HI

J	KLM	NOPQRQSTUVTQWR	WX	TYZ	[WRTUV\TJ	KLML]	̂_̀	abc_dèce	fdgg	hbijdk̀	lkmdndoebledin	ip	e_̀	qineblce	lo	k̀ocbdr̀k	dn	e_̀	qineblce	sictm̀neo	lnk	fdgg	r̀	ln	ufǹbvo	b̀hb̀òneledj̀	ktbdnw	cinoebtcedin	tnedg	e_̀	klè	e_̀	abc_dèce	doot̀o	e_̀	pdnlg	q̀bedpdclè	pib	xlym̀nez	_̂̀	abc_dèce	fdgg	_lj̀	lte_ibdey	ei	lce	in	r̀_lgp	ip	e_̀	ufǹb	ingy	ei	e_̀	̀{ène	hbijdk̀k	dn	e_̀	qineblce	sictm̀neozJ	KLMLM	̂_̀	abc_dèce	fdgg	jdode	e_̀	odè	le	dnèbjlgo	lhhbihbdlè	ei	e_̀	oelẁ	ip	cinoebtcedin|	ib	lo	ie_̀bfdò	lwb̀̀k	fde_	e_̀	ufǹb|	ei	r̀cim̀	ẁǹblggy	plmdgdlb	fde_	e_̀	hbiwb̀oo	lnk	}tlgdey	ip	e_̀	hibedin	ip	e_̀	~ib�	cimhg̀èk|	lnk	ei	k̀èbmdǹ	dn	ẁǹblg	dp	e_̀	~ib�	iròbj̀k	do	r̀dnw	h̀bpibm̀k	dn	l	mlnǹb	dnkdclednw	e_le	e_̀	~ib�|	f_̀n	ptggy	cimhg̀èk|	fdgg	r̀	dn	lccibklnc̀	fde_	e_̀	qineblce	sictm̀neoz	�if̀j̀b|	e_̀	abc_dèce	fdgg	nie	r̀	b̀}tdb̀k	ei	ml�̀	̀{_ltoedj̀	ib	cinedntito	in�odè	dnoh̀cedino	ei	c_̀c�	e_̀	}tlgdey	ib	}tlnedey	ip	e_̀	~ib�z	̂_̀	abc_dèce	fdgg	nie	_lj̀	cinebig	ij̀b|	c_lbẁ	ip|	ib	b̀ohinodrdgdey	pib	e_̀	cinoebtcedin	m̀lno|	m̀e_iko|	èc_nd}t̀o|	ò}t̀nc̀o	ib	hbic̀ktb̀o|	ib	pib	e_̀	olp̀ey	hb̀cltedino	lnk	hbiwblmo	dn	cinǹcedin	fde_	e_̀	~ib�|	odnc̀	e_̀ò	lb̀	oig̀gy	e_̀	qineblceibvo	bdw_eo	lnk	b̀ohinodrdgded̀o	tnk̀b	e_̀	qineblce	sictm̀neoz�	�z�z�z�	̂_̀	ufǹb	do	̀nedeg̀k	ei	b̀dmrtbòm̀ne	pbim	e_̀	qineblceib	pib	lmitneo	hldk	ei	e_̀	abc_dèce	pib	odè	jdodeo	mlk̀	ǹc̀oolby	ry	e_̀	pltge	ip	e_̀	qineblceib	ib	ry	k̀p̀ceo	lnk	k̀pdcd̀ncd̀o	dn	e_̀	~ib�z	J	KLML�	un	e_̀	rlodo	ip	e_̀	odè	jdodeo|	e_̀	abc_dèce	fdgg	�̀ h̀	e_̀	ufǹb	b̀loinlrgy	dnpibm̀k	lrite	e_̀	hbiwb̀oo	lnk	}tlgdey	ip	e_̀	hibedin	ip	e_̀	~ib�	cimhg̀èk|	lnk	hbimhegy	b̀hibe	ei	e_̀	ufǹb	���	�nifn	k̀jdledino	pbim	e_̀	qineblce	sictm̀neo|	���	�nifn	k̀jdledino	pbim	e_̀	mioe	b̀c̀ne	cinoebtcedin	oc_̀ktg̀	otrmdeèk	ry	e_̀	qineblceib|	lnk	���	k̀p̀ceo	lnk	k̀pdcd̀ncd̀o	iròbj̀k	dn	e_̀	~ib�z	̂_̀	abc_dèce	fdgg	nie	r̀	b̀ohinodrg̀	pib	e_̀	qineblceibvo	pldgtb̀	ei	h̀bpibm	e_̀	~ib�	dn	lccibklnc̀	fde_	e_̀	b̀}tdb̀m̀neo	ip	e_̀	qineblce	sictm̀neoz	̂_̀	abc_dèce	fdgg	nie	_lj̀	cinebig	ij̀b	ib	c_lbẁ	ip|	lnk	fdgg	nie	r̀	b̀ohinodrg̀	pib	lceo	ib	imdoodino	ip|	e_̀	qineblceib|	�trcineblceibo|	ib	e_̀db	lẁneo	ib	̀mhgiỳ ò|	ib	lny	ie_̀b	h̀boino	ib	̀neded̀o	h̀bpibmdnw	hibedino	ip	e_̀	~ib�zJ	KLMLK	[WPP�RQ\VTQWRS	_̂̀	ufǹb	lnk	qineblceib	o_lgg	dncgtk̀	e_̀	abc_dèce	dn	lgg	cimmtndcledino	e_le	b̀glè	ei	ib	lpp̀ce	e_̀	abc_dècevo	òbjdc̀o	ib	hbip̀oodinlg	b̀ohinodrdgded̀oz	̂_̀	ufǹb	o_lgg	hbimhegy	niedpy	e_̀	abc_dèce	ip	e_̀	otroelnc̀	ip	lny	kdb̀ce	cimmtndcledino	r̀ef̀ ǹ	e_̀	ufǹb	lnk	e_̀	qineblceib	ie_̀bfdò	b̀glednw	ei	e_̀	xbi�̀cez	qimmtndcledino	ry	lnk	fde_	e_̀	abc_dècevo	cinotgelneo	o_lgg	r̀	e_bitw_	e_̀	abc_dècez	qimmtndcledino	ry	lnk	fde_	�trcineblceibo	lnk	othhgd̀bo	o_lgg	r̀	e_bitw_	e_̀	qineblceibz	qimmtndcledino	ry	lnk	fde_	�̀hlblè	qineblceibo	o_lgg	r̀	e_bitw_	e_̀	ufǹbz	̂_̀	qineblce	sictm̀neo	mly	oh̀cdpy	ie_̀b	cimmtndcledin	hbieicigozJ	KLML�	�lòk	in	e_̀	abc_dècevo	̀jlgtledino	ip	e_̀	qineblceibvo	ahhgdcledino	pib	xlym̀ne|	e_̀	abc_dèce	fdgg	b̀jd̀f	lnk	c̀bedpy	e_̀	lmitneo	kt̀	e_̀	qineblceib	lnk	fdgg	doot̀	q̀bedpdclèo	pib	xlym̀ne	dn	otc_	lmitneozJ	KLML�	̂_̀	abc_dèce	_lo	lte_ibdey	ei	b̀�̀ce	~ib�	e_le	kìo	nie	cinpibm	ei	e_̀	qineblce	sictm̀neoz	~_̀ǹj̀b	e_̀	abc_dèce	cinodk̀bo	de	ǹc̀oolby	ib	lkjdolrg̀|	e_̀	abc_dèce	fdgg	_lj̀	lte_ibdey	ei	b̀}tdb̀	dnoh̀cedin	ib	èoednw	ip	e_̀	~ib�	dn	lccibklnc̀	fde_	�̀cedino	��z�z�	lnk	��z�z�|	f_̀e_̀b	ib	nie	e_̀	~ib�	do	plrbdclèk|	dnoelgg̀k	ib	cimhg̀èkz	�if̀j̀b|	ǹde_̀b	e_do	lte_ibdey	ip	e_̀	abc_dèce	nib	l	k̀cdodin	mlk̀	dn	wiik	plde_	̀de_̀b	ei	̀{̀bcdò	ib	nie	ei	{̀̀bcdò	otc_	lte_ibdey	o_lgg	wdj̀	bdò	ei	l	ktey	ib	b̀ohinodrdgdey	ip	e_̀	abc_dèce	ei	e_̀	qineblceib|	�trcineblceibo|	othhgd̀bo|	e_̀db	lẁneo	ib	̀mhgiỳ ò|	ib	ie_̀b	h̀boino	ib	̀neded̀o	h̀bpibmdnw	hibedino	ip	e_̀	~ib�zJ	KLML�	̂_̀	abc_dèce	fdgg	b̀jd̀f	lnk	lhhbij̀|	ib	el�̀	ie_̀b	lhhbihbdlè	lcedin	thin|	e_̀	qineblceibvo	otrmdeelgo	otc_	lo	�_ih	sblfdnwo|	xbiktce	slel|	lnk	�lmhg̀o|	rte	ingy	pib	e_̀	gdmdèk	htbhiò	ip	c_̀c�dnw	pib	cinpibmlnc̀	fde_	dnpibmledin	wdj̀n	lnk	e_̀	k̀odwn	cinc̀he	̀{hb̀oòk	dn	e_̀	qineblce	sictm̀neoz	̂_̀	abc_dècevo	lcedin	fdgg	r̀	el�̀n	dn	lccibklnc̀	fde_	e_̀	otrmdeelg	oc_̀ktg̀	lhhbij̀k	ry	e_̀	abc_dèce	ib|	dn	e_̀	lrònc̀	ip	ln	lhhbij̀k	otrmdeelg	oc_̀ktg̀|	fde_	b̀loinlrg̀	hbimheǹoo	f_dg̀	lggifdnw	otppdcd̀ne	edm̀	dn	e_̀	abc_dècevo	hbip̀oodinlg	�tkwm̀ne	ei	h̀bmde	lk̀}tlè	b̀jd̀fz	�̀jd̀f	ip	otc_	otrmdeelgo	do	nie	cinktcèk	pib	e_̀	htbhiò	ip	k̀èbmdndnw	e_̀	lcctblcy	lnk	cimhg̀èǹoo	ip	ie_̀b	k̀eldgo	otc_	lo	kdm̀nodino	lnk	}tlneded̀o|	ib	pib	otroelnedlednw	dnoebtcedino	pib	dnoelggledin	ib	h̀bpibmlnc̀	ip	̀}tdhm̀ne	ib	oyoèmo|	lgg	ip	f_dc_	b̀mldn	e_̀	b̀ohinodrdgdey	ip	e_̀	qineblceib	lo	b̀}tdb̀k	ry	e_̀	qineblce	sictm̀neoz	̂_̀	abc_dècevo	b̀jd̀f	ip	e_̀	qineblceibvo	otrmdeelgo	o_lgg	nie	b̀gd̀j̀	e_̀	qineblceib	ip	e_̀	irgdwledino	tnk̀b	�̀cedino	�z�|	�z�|	lnk	�z��z	̂_̀	abc_dècevo	b̀jd̀f	o_lgg	nie	cinoedetè	lhhbijlg	ip	olp̀ey	hb̀cltedino	ib	ip	lny	cinoebtcedin	m̀lno|	m̀e_iko|	èc_nd}t̀o|	ò}t̀nc̀o|	ib	hbic̀ktb̀oz	̂_̀	abc_dècevo	lhhbijlg	ip	l	oh̀cdpdc	dèm	o_lgg	nie	dnkdclè	lhhbijlg	ip	ln	loòmrgy	ip	f_dc_	e_̀	dèm	do	l	cimhiǹnez
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I	JKLKMKN	OPQRSS	TURVWXYSQZ	[XXU\WP]̂R\	]P\	]TTUXVR\	_Z	̂̀R	aU[̀ŴR[̂b	̂̀R	aU[̀ŴR[̂cS	URVWRd	TRUWX\	XP	]PZ	SY_eŴ̂]Q	dWQQ	PX̂	_R	QRSS	̂̀]P	fWf̂RRP	gNhi	[]QRP\]U	\]ZS	]f̂RU	UR[RWT̂	Xf	̂̀R	SY_eŴ̂]Q	fUXe	̂̀R	jXP̂U][̂XUK	k	lmnmo	p̀R	aU[̀ŴR[̂	dWQQ	TURT]UR	j̀]PqR	rU\RUS	]P\	jXPŜUY[̂WXP	j̀]PqR	sWUR[̂WVRSb	]P\	e]Z	XU\RU	eWPXU	[̀]PqRS	WP	̂̀R	tXUu	]S	TUXVW\R\	WP	vR[̂WXP	MKJK	p̀R	aU[̀ŴR[̂	dWQQ	WPVRŜWq]̂R	]P\	e]uR	\R̂RUeWP]̂WXPS	]P\	UR[XeeRP\]̂WXPS	URq]U\WPq	[XP[R]QR\	]P\	YPuPXdP	[XP\ŴWXPS	]S	TUXVW\R\	WP	vR[̂WXP	wKMKJKk	lmnmx	p̀R	aU[̀ŴR[̂	dWQQ	[XP\Y[̂	WPSTR[̂WXPS	̂X	\R̂RUeWPR	̂̀R	\]̂R	XU	\]̂RS	Xf	vY_Ŝ]P̂W]Q	jXeTQR̂WXP	]P\	̂̀R	\]̂R	Xf	fWP]Q	[XeTQR̂WXPy	WSSYR	jRÛWfW[]̂RS	Xf	vY_Ŝ]P̂W]Q	jXeTQR̂WXP	TYUSY]P̂	̂X	vR[̂WXP	zK{y	UR[RWVR	]P\	fXUd]U\	̂X	̂̀R	rdPRUb	fXU	̂̀R	rdPRUcS	URVWRd	]P\	UR[XU\Sb	dUŴ̂RP	d]UU]P̂WRS	]P\	URQ]̂R\	\X[YeRP̂S	UR|YWUR\	_Z	̂̀R	jXP̂U][̂	]P\	]SSRe_QR\	_Z	̂̀R	jXP̂U][̂XU	TYUSY]P̂	̂X	vR[̂WXP	zKN}y	]P\	WSSYR	]	fWP]Q	jRÛWfW[]̂R	fXU	~]ZeRP̂	TYUSY]P̂	̂X	vR[̂WXP	zKN}Kk	lmnm��	�f	̂̀R	rdPRU	]P\	aU[̀ŴR[̂	]qURRb	̂̀R	aU[̀ŴR[̂	dWQQ	TUXVW\R	XPR	XU	eXUR	~UX�R[̂	URTURSRP̂]̂WVRS	̂X	]SSWŜ	WP	[]UUZWPq	XŶ	̂̀R	aU[̀ŴR[̂cS	URSTXPSW_WQŴWRS	]̂	̂̀R	SŴRK	p̀R	rdPRU	S̀]QQ	PX̂WfZ	̂̀R	jXP̂U][̂XU	Xf	]PZ	[̀]PqR	WP	̂̀R	\ŶWRSb	URSTXPSW_WQŴWRS	]P\	QWeŴ]̂WXPS	Xf	]Ŷ̀ XUŴZ	Xf	̂̀R	~UX�R[̂	URTURSRP̂]̂WVRSKk	lmnm��	p̀R	aU[̀ŴR[̂	dWQQ	WP̂RUTUR̂	]P\	\R[W\R	e]̂̂RUS	[XP[RUPWPq	TRUfXUe]P[R	YP\RUb	]P\	UR|YWUReRP̂S	Xfb	̂̀R	jXP̂U][̂	sX[YeRP̂S	XP	dUŴ̂RP	UR|YRŜ	Xf	RŴ̀RU	̂̀R	rdPRU	XU	jXP̂U][̂XUK	p̀R	aU[̀ŴR[̂cS	URSTXPSR	̂X	SY[̀	UR|YRŜS	dWQQ	_R	e]\R	WP	dUŴWPq	dŴ̀WP	]PZ	̂WeR	QWeŴS	]qURR\	YTXP	XU	X̂̀ RUdWSR	dŴ̀	UR]SXP]_QR	TUXeT̂PRSSKk	lmnm�n	�P̂RUTUR̂]̂WXPS	]P\	\R[WSWXPS	Xf	̂̀R	aU[̀ŴR[̂	dWQQ	_R	[XPSWŜRP̂	dŴ̀	̂̀R	WP̂RP̂	Xfb	]P\	UR]SXP]_QZ	WPfRU]_QR	fUXeb	̂̀R	jXP̂U][̂	sX[YeRP̂S	]P\	dWQQ	_R	WP	dUŴWPq	XU	WP	̂̀R	fXUe	Xf	\U]dWPqSK	t R̀P	e]uWPq	SY[̀	WP̂RUTUR̂]̂WXPS	]P\	\R[WSWXPSb	̂̀R	aU[̀ŴR[̂	dWQQ	RP\R]VXU	̂X	SR[YUR	f]Ŵ̀fYQ	TRUfXUe]P[R	_Z	_X̂̀ 	rdPRU	]P\	jXP̂U][̂XUb	dWQQ	PX̂	S̀Xd	T]ÛW]QŴZ	̂X	RŴ̀RUb	]P\	dWQQ	PX̂	_R	QW]_QR	fXU	URSYQ̂S	Xf	WP̂RUTUR̂]̂WXPS	XU	\R[WSWXPS	URP\RUR\	WP	qXX\	f]Ŵ̀Kk	lmnm��	p̀R	aU[̀ŴR[̂cS	\R[WSWXPS	XP	e]̂̂RUS	URQ]̂WPq	̂X	]RŜ̀R̂W[	RffR[̂	dWQQ	_R	fWP]Q	Wf	[XPSWŜRP̂	dŴ̀	̂̀R	WP̂RP̂	R�TURSSR\	WP	̂̀R	jXP̂U][̂	sX[YeRP̂SKk	lmnm�l	p̀R	aU[̀ŴR[̂	dWQQ	URVWRd	]P\	URSTXP\	̂X	UR|YRŜS	fXU	WPfXUe]̂WXP	]_XŶ	̂̀R	jXP̂U][̂	sX[YeRP̂SK	p̀R	aU[̀ŴR[̂cS	URSTXPSR	̂X	SY[̀	UR|YRŜS	dWQQ	_R	e]\R	WP	dUŴWPq	dŴ̀WP	]PZ	̂WeR	QWeŴS	]qURR\	YTXP	XU	X̂̀ RUdWSR	dŴ̀	UR]SXP]_QR	TUXeT̂PRSSK	�f	]TTUXTUW]̂Rb	̂̀R	aU[̀ŴR[̂	dWQQ	TURT]UR	]P\	WSSYR	SYTTQReRP̂]Q	sU]dWPqS	]P\	vTR[WfW[]̂WXPS	WP	URSTXPSR	̂X	̂̀R	UR|YRŜS	fXU	WPfXUe]̂WXPKI	JKLKNJKN	jXP̂U][̂XUcS	UR|YRŜS	fXU	WPfXUe]̂WXP	S̀]QQ	_R	TURT]UR\	]P\	SY_eŴ̂R\	WP	][[XU\]P[R	dŴ̀	STR[WfW[]̂WXP	SR[̂WXP	}Nww}}b	�vO���ppa�	~�rj�sO��v�	QWŜWPq	̂̀R	WPfXUe]̂WXP	UR|YWUR\b	XP	̂̀R	fXUe	WP[QY\R\	WP	̂̀R	jXP̂U][̂	sX[YeRP̂Sb	XU	XP	a�a	sX[YeRP̂	�MN��L}}JK	p̀R	aU[̀ŴR[̂	dWQQ	UR̂YUP	dŴ̀XŶ	][̂WXP	UR|YRŜS	fXU	WPfXUe]̂WXP	̂̀]̂	\X	PX̂	[XPfXUe	̂X	UR|YWUReRP̂S	Xf	̂̀R	jXP̂U][̂	sX[YeRP̂SK	�������	�			��������������k	�m�	���� �¡�¢ £k	�m�m�	a	vY_[XP̂U][̂XU	WS	]	TRUSXP	XU	RP̂ŴZ	d̀X	̀]S	]	\WUR[̂	[XP̂U][̂	dŴ̀	̂̀R	jXP̂U][̂XU	̂X	TRUfXUe	]	TXÛWXP	Xf	̂̀R	tXUu	]̂	̂̀R	SŴRK	p̀R	̂RUe	�vY_[XP̂U][̂XU�	WS	URfRUUR\	̂X	̂̀UXYq̀XŶ	̂̀R	jXP̂U][̂	sX[YeRP̂S	]S	Wf	SWPqYQ]U	WP	PYe_RU	]P\	eR]PS	]	vY_[XP̂U][̂XU	XU	]P	]Ŷ̀ XUW¤R\	URTURSRP̂]̂WVR	Xf	̂̀R	vY_[XP̂U][̂XUK	p̀R	̂RUe	�vY_[XP̂U][̂XU�	\XRS	PX̂	WP[QY\R	]	vRT]U]̂R	jXP̂U][̂XU	XU	̂̀R	SY_[XP̂U][̂XUS	Xf	]	vRT]U]̂R	jXP̂U][̂XUKk	�m�mn	a	vY_¥SY_[XP̂U][̂XU	WS	]	TRUSXP	XU	RP̂ŴZ	d̀X	̀]S	]	\WUR[̂	XU	WP\WUR[̂	[XP̂U][̂	dŴ̀	]	vY_[XP̂U][̂XU	̂X	TRUfXUe	]	TXÛWXP	Xf	̂̀R	tXUu	]̂	̂̀R	SŴRK	p̀R	̂RUe	�vY_¥SY_[XP̂U][̂XU�	WS	URfRUUR\	̂X	̂̀UXYq̀XŶ	̂̀R	jXP̂U][̂	sX[YeRP̂S	]S	Wf	SWPqYQ]U	WP	PYe_RU	]P\	eR]PS	]	vY_¥SY_[XP̂U][̂XU	XU	]P	]Ŷ̀ XUW¤R\	URTURSRP̂]̂WVR	Xf	̂̀R	vY_¥SY_[XP̂U][̂XUKk	�mn	�¦§̈©	¢�	�ª«¬¢ ¡̈§¬¡£	§ ©	�¡�̈	�¢ ¡̈§¬¡£	�¢̈	®¢̈¡�¢ £	¢�	¡�	̄¢̈°k	�mnm�	OPQRSS	X̂̀ RUdWSR	Ŝ]̂R\	WP	̂̀R	jXP̂U][̂	sX[YeRP̂Sb	̂̀R	jXP̂U][̂XUb	]S	SXXP	]S	TU][̂W[]_QR	]f̂RU	]d]U\	Xf	̂̀R	jXP̂U][̂b	S̀]QQ	PX̂WfZ	̂̀R	rdPRU	]P\	aU[̀ŴR[̂	Xf	̂̀R	TRUSXPS	XU	RP̂ŴWRS	TUXTXSR\	fXU	R][̀	TUWP[WT]Q	TXÛWXP	Xf	̂̀R	tXUub	WP[QY\WPq	̂̀XSR	d̀X	]UR	̂X	fYUPWS̀	e]̂RUW]QS	XU	R|YWTeRP̂	f]_UW[]̂R\	̂X	]	STR[W]Q	\RSWqPK	tŴ̀WP	NJ	\]ZS	Xf	UR[RWT̂	Xf	̂̀R	WPfXUe]̂WXPb	̂̀R	aU[̀ŴR[̂	e]Z	PX̂WfZ	̂̀R	jXP̂U][̂XU	d̀ R̂̀RU	̂̀R	rdPRU	XU	̂̀R	aU[̀ŴR[̂	gNi	̀]S	
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JKLMNOLPQK	NPRKSTUNO	TN	LOV	MWSX	YJNYNMKZ	YKJMNO	NJ	KOTUTV	NJ	[\]	JK̂WUJKM	LZZUTUNOLQ	TU_K	̀NJ	JKaUKbc	dLUQWJK	Ǹ	TXK	eJSXUTKST	TN	YJNaUZK	ONTUSK	bUTXUO	TXK	fghZLV	YKJUNZ	MXLQQ	SNOMTUTWTK	ONTUSK	Ǹ	ON	JKLMNOLPQK	NPRKSTUNOci	jklkl	mXK	nNOTJLSTNJ	MXLQQ	ONT	SNOTJLST	bUTX	L	YJNYNMKZ	YKJMNO	NJ	KOTUTV	TN	bXN_	TXK	obOKJ	NJ	eJSXUTKST	XLM	_LZK	JKLMNOLPQK	LOZ	TU_KQV	NPRKSTUNOc	mXK	nNOTJLSTNJ	MXLQQ	ONT	PK	JK̂WUJKZ	TN	SNOTJLST	bUTX	LOVNOK	TN	bXN_	TXK	nNOTJLSTNJ	XLM	_LZK	JKLMNOLPQK	NPRKSTUNOci	jklkp	q̀	TXK	obOKJ	NJ	eJSXUTKST	XLM	JKLMNOLPQK	NPRKSTUNO	TN	L	YKJMNO	NJ	KOTUTV	YJNYNMKZ	PV	TXK	nNOTJLSTNJr	TXK	nNOTJLSTNJ	MXLQQ	YJNYNMK	LONTXKJ	TN	bXN_	TXK	obOKJ	NJ	eJSXUTKST	XLM	ON	JKLMNOLPQK	NPRKSTUNOc	q̀	TXK	YJNYNMKZ	PWT	JKRKSTKZ	sWPSNOTJLSTNJ	bLM	JKLMNOLPQV	SLYLPQK	Ǹ	YKJ̀NJ_UOt	TXK	uNJvr	TXK	nNOTJLST	sW_	LOZ	nNOTJLST	mU_K	MXLQQ	PK	UOSJKLMKZ	NJ	ZKSJKLMKZ	PV	TXK	ZÙ̀KJKOSKr	Ù	LOVr	NSSLMUNOKZ	PV	MWSX	SXLOtKr	LOZ	LO	LYYJNYJULTK	nXLOtK	oJZKJ	MXLQQ	PK	UMMWKZ	PK̀NJK	SN__KOSK_KOT	Ǹ	TXK	MWPMTUTWTK	sWPSNOTJLSTNJwM	uNJvc	xNbKaKJr	ON	UOSJKLMK	UO	TXK	nNOTJLST	sW_	NJ	nNOTJLST	mU_K	MXLQQ	PK	LQQNbKZ	̀NJ	MWSX	SXLOtK	WOQKMM	TXK	nNOTJLSTNJ	XLM	LSTKZ	YJN_YTQV	LOZ	JKMYNOMUaKQV	UO	MWP_UTTUOt	OL_KM	LM	JK̂WUJKZci	jklky	mXK	nNOTJLSTNJ	MXLQQ	ONT	MWPMTUTWTK	L	sWPSNOTJLSTNJr	YKJMNOr	NJ	KOTUTV	̀NJ	NOK	YJKaUNWMQV	MKQKSTKZ	Ù	TXK	obOKJ	NJ	eJSXUTKST	_LvKM	JKLMNOLPQK	NPRKSTUNO	TN	MWSX	MWPMTUTWTUNOci	jkp	z{|}~����}�{��	������~���V	LYYJNYJULTK	bJUTTKO	LtJKK_KOTr	TXK	nNOTJLSTNJ	MXLQQ	JK̂WUJK	KLSX	sWPSNOTJLSTNJr	TN	TXK	K�TKOT	Ǹ	TXK	uNJv	TN	PK	YKJ̀NJ_KZ	PV	TXK	sWPSNOTJLSTNJr	TN	PK	PNWOZ	TN	TXK	nNOTJLSTNJ	PV	TKJ_M	Ǹ	TXK	nNOTJLST	�NSW_KOTMr	LOZ	TN	LMMW_K	TNbLJZ	TXK	nNOTJLSTNJ	LQQ	TXK	NPQUtLTUNOM	LOZ	JKMYNOMUPUQUTUKMr	UOSQWZUOt	TXK	JKMYNOMUPUQUTV	̀NJ	ML̀KTV	Ǹ	TXK	sWPSNOTJLSTNJwM	uNJv	TXLT	TXK	nNOTJLSTNJr	PV	TXKMK	nNOTJLST	�NSW_KOTMr	LMMW_KM	TNbLJZ	TXK	obOKJ	LOZ	eJSXUTKSTc	�LSX	MWPSNOTJLST	LtJKK_KOT	MXLQQ	YJKMKJaK	LOZ	YJNTKST	TXK	JUtXTM	Ǹ	TXK	obOKJ	LOZ	eJSXUTKST	WOZKJ	TXK	nNOTJLST	�NSW_KOTM	bUTX	JKMYKST	TN	TXK	uNJv	TN	PK	YKJ̀NJ_KZ	PV	TXK	sWPSNOTJLSTNJ	MN	TXLT	MWPSNOTJLSTUOt	TXKJKǸ	bUQQ	ONT	YJKRWZUSK	MWSX	JUtXTMr	LOZ	MXLQQ	LQQNb	TN	TXK	sWPSNOTJLSTNJr	WOQKMM	MYKSÙUSLQQV	YJNaUZKZ	NTXKJbUMK	UO	TXK	MWPSNOTJLST	LtJKK_KOTr	TXK	PKOK̀UT	Ǹ	LQQ	JUtXTMr	JK_KZUKMr	LOZ	JKZJKMM	LtLUOMT	TXK	nNOTJLSTNJ	TXLT	TXK	nNOTJLSTNJr	PV	TXK	nNOTJLST	�NSW_KOTMr	XLM	LtLUOMT	TXK	obOKJc	uXKJK	LYYJNYJULTKr	TXK	nNOTJLSTNJ	MXLQQ	JK̂WUJK	KLSX	sWPSNOTJLSTNJ	TN	KOTKJ	UOTN	MU_UQLJ	LtJKK_KOTM	bUTX	sWPhMWPSNOTJLSTNJMc	mXK	nNOTJLSTNJ	MXLQQ	_LvK	LaLUQLPQK	TN	KLSX	YJNYNMKZ	sWPSNOTJLSTNJr	YJUNJ	TN	TXK	K�KSWTUNO	Ǹ	TXK	MWPSNOTJLST	LtJKK_KOTr	SNYUKM	Ǹ	TXK	nNOTJLST	�NSW_KOTM	TN	bXUSX	TXK	sWPSNOTJLSTNJ	bUQQ	PK	PNWOZr	LOZr	WYNO	bJUTTKO	JK̂WKMT	Ǹ	TXK	sWPSNOTJLSTNJr	UZKOTÙV	TN	TXK	sWPSNOTJLSTNJ	TKJ_M	LOZ	SNOZUTUNOM	Ǹ	TXK	YJNYNMKZ	MWPSNOTJLST	LtJKK_KOT	TXLT	_LV	PK	LT	aLJULOSK	bUTX	TXK	nNOTJLST	�NSW_KOTMc	sWPSNOTJLSTNJM	bUQQ	MU_UQLJQV	_LvK	SNYUKM	Ǹ	LYYQUSLPQK	YNJTUNOM	Ǹ	MWSX	ZNSW_KOTM	LaLUQLPQK	TN	TXKUJ	JKMYKSTUaK	YJNYNMKZ	sWPhMWPSNOTJLSTNJMci	jky	�~��������	����������	~�	z{|}~����}��i	jkyk�	�LSX	MWPSNOTJLST	LtJKK_KOT	̀NJ	L	YNJTUNO	Ǹ	TXK	uNJv	UM	LMMUtOKZ	PV	TXK	nNOTJLSTNJ	TN	TXK	obOKJr	YJNaUZKZ	TXLT k�				LMMUtO_KOT	UM	K̀̀KSTUaK	NOQV	L̀TKJ	TKJ_UOLTUNO	Ǹ	TXK	nNOTJLST	PV	TXK	obOKJ	̀NJ	SLWMK	YWJMWLOT	TN	sKSTUNO	fgc\	LOZ	NOQV	̀NJ	TXNMK	MWPSNOTJLST	LtJKK_KOTM	TXLT	TXK	obOKJ	LSSKYTM	PV	ONTÙVUOt	TXK	sWPSNOTJLSTNJ	LOZ	nNOTJLSTNJ�	LOZkl				LMMUtO_KOT	UM	MWPRKST	TN	TXK	YJUNJ	JUtXTM	Ǹ	TXK	MWJKTVr	Ù	LOVr	NPQUtLTKZ	WOZKJ	PNOZ	JKQLTUOt	TN	TXK	nNOTJLSTcuXKO	TXK	obOKJ	LSSKYTM	TXK	LMMUtO_KOT	Ǹ	L	MWPSNOTJLST	LtJKK_KOTr	TXK	obOKJ	LMMW_KM	TXK	nNOTJLSTNJwM	JUtXTM	LOZ	NPQUtLTUNOM	WOZKJ	TXK	MWPSNOTJLSTci	jkykl	�YNO	MWSX	LMMUtO_KOTr	Ù	TXK	uNJv	XLM	PKKO	MWMYKOZKZ	̀NJ	_NJK	TXLO	��	ZLVMr	TXK	sWPSNOTJLSTNJwM	SN_YKOMLTUNO	MXLQQ	PK	K̂WUTLPQV	LZRWMTKZ	̀NJ	UOSJKLMKM	UO	SNMT	JKMWQTUOt	̀JN_	TXK	MWMYKOMUNOci	jkykp	�YNO	LMMUtO_KOT	TN	TXK	obOKJ	WOZKJ	TXUM	sKSTUNO	�cgr	TXK	obOKJ	_LV	̀WJTXKJ	LMMUtO	TXK	MWPSNOTJLST	TN	L	MWSSKMMNJ	SNOTJLSTNJ	NJ	NTXKJ	KOTUTVc	q̀	TXK	obOKJ	LMMUtOM	TXK	MWPSNOTJLST	TN	L	MWSSKMMNJ	SNOTJLSTNJ	NJ	NTXKJ	KOTUTVr	TXK	obOKJ	MXLQQ	OKaKJTXKQKMM	JK_LUO	QKtLQQV	JKMYNOMUPQK	̀NJ	LQQ	Ǹ	TXK	MWSSKMMNJ	SNOTJLSTNJwM	NPQUtLTUNOM	WOZKJ	TXK	MWPSNOTJLSTc
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JKLMNOP	Q			NRSTLKUNLMRS	VW	RXSPK	RK	VW	TPYJKJLP	NRSLKJNLRKTZ	Q[\	R]̂_̀ab	Kcdef	fg	Y_̀hg̀i	Nĝbf̀jkfcĝ	l̂m	fg	J]l̀m	T_nl̀lf_	Nĝf̀lkfbZ	Q[\[\	opq	rqst	uvqwxsxrq	yz{rsx|rzs}~��	~px��	tqx{	zrpqs	|z{rsx|rzs~	sqrx�{q�	��	rpq	��{qs	�{�qs	~qwxsxrq	x�sqqtq{r~�	opq	��{qs	sq~qs�q~	rpq	s��pr	rz	wqs�zst	|z{~rs�|r�z{	zs	zwqsxr�z{~	sq�xrq�	rz	rpq	�sz�q|r	��rp	rpq	��{qs�~	z�{	�zs|q~�	x{�	��rp	vqwxsxrq	yz{rsx|rzs~	sqrx�{q�	�{�qs	yz{��r�z{~	z�	rpq	yz{rsx|r	~��~rx{r�x���	~�t��xs	rz	rpz~q	z�	rp�~	yz{rsx|r�	�{|����{�	rpz~q	wsz��~�z{~	z�	rpq	yz{��r�z{~	z�	rpq	yz{rsx|r	sq�xrq�	rz	�{~�sx{|q	x{�	�x��qs	z�	~��sz�xr�z{�Z	Q[\[�	�pq{	~qwxsxrq	|z{rsx|r~	xsq	x�xs�q�	�zs	����qsq{r	wzsr�z{~	z�	rpq	�sz�q|r	zs	zrpqs	|z{~rs�|r�z{	zs	zwqsxr�z{~	z{	rpq	~�rq�	rpq	rqst	uyz{rsx|rzs�	�{	rpq	yz{rsx|r	�z|�tq{r~	�{	qx|p	|x~q	~px��	tqx{	rpq	yz{rsx|rzs	�pz	q�q|�rq~	qx|p	~qwxsxrq	��{qs�yz{rsx|rzs	��sqqtq{r�Z	Q[\[�	opq	��{qs	~px��	wsz���q	�zs	|zzs��{xr�z{	z�	rpq	x|r���r�q~	z�	rpq	��{qs�~	z�{	�zs|q~	x{�	z�	qx|p	vqwxsxrq	yz{rsx|rzs	��rp	rpq	�zs�	z�	rpq	yz{rsx|rzs�	�pz	~px��	|zzwqsxrq	��rp	rpqt�	opq	yz{rsx|rzs	~px��	wxsr�|�wxrq	��rp	x{�	vqwxsxrq	yz{rsx|rzs~	x{�	rpq	��{qs	�{	sq��q��{�	rpq�s	|z{~rs�|r�z{	~|pq���q~�	opq	yz{rsx|rzs	~px��	tx�q	x{�	sq��~�z{~	rz	�r~	|z{~rs�|r�z{	~|pq���q	�qqtq�	{q|q~~xs�	x�rqs	x	�z�{r	sq��q�	x{�	t�r�x�	x�sqqtq{r�	opq	|z{~rs�|r�z{	~|pq���q~	~px��	rpq{	|z{~r�r�rq	rpq	~|pq���q~	rz	�q	�~q�	��	rpq	yz{rsx|rzs�	vqwxsxrq	yz{rsx|rzs~�	x{�	rpq	��{qs	�{r��	~��~q��q{r��	sq��~q��Z	Q[\[�	�{�q~~	zrpqs��~q	wsz���q�	�{	rpq	yz{rsx|r	�z|�tq{r~�	�pq{	rpq	��{qs	wqs�zst~	|z{~rs�|r�z{	zs	zwqsxr�z{~	sq�xrq�	rz	rpq	�sz�q|r	��rp	rpq	��{qs�~	z�{	�zs|q~	zs	��rp	vqwxsxrq	yz{rsx|rzs~�	rpq	��{qs	zs	�r~	vqwxsxrq	yz{rsx|rzs~	~px��	px�q	rpq	~xtq	z����xr�z{~	x{�	s��pr~	rpxr	rpq	yz{rsx|rzs	px~	�{�qs	rpq	yz{��r�z{~	z�	rpq	yz{rsx|r�	�{|����{��	��rpz�r	q�|����{�	zrpqs~�	rpz~q	~rxrq�	�{	�sr�|�q	��	rp�~	�sr�|�q	��	x{�	�sr�|�q~	���	���	x{�	� �Z	Q[�	¡jfjl¢	K_bnĝbc£c¢cf¤Z	Q[�[\	opq	yz{rsx|rzs	~px��	x��zs�	rpq	��{qs	x{�	vqwxsxrq	yz{rsx|rzs~	sqx~z{x��q	zwwzsr�{�r�	�zs	�{rsz��|r�z{	x{�	~rzsx�q	z�	rpq�s	txrqs�x�~	x{�	q���wtq{r	x{�	wqs�zstx{|q	z�	rpq�s	x|r���r�q~�	x{�	~px��	|z{{q|r	x{�	|zzs��{xrq	rpq	yz{rsx|rzs�~	|z{~rs�|r�z{	x{�	zwqsxr�z{~	��rp	rpq�s~	x~	sq���sq�	��	rpq	yz{rsx|r	�z|�tq{r~�Z	Q[�[�	¥�	wxsr	z�	rpq	yz{rsx|rzs�~	�zs�	�qwq{�~	�zs	wszwqs	q�q|�r�z{	zs	sq~��r~	�wz{	|z{~rs�|r�z{	zs	zwqsxr�z{~	��	rpq	��{qs	zs	x	vqwxsxrq	yz{rsx|rzs�	rpq	yz{rsx|rzs	~px���	ws�zs	rz	wsz|qq��{�	��rp	rpxr	wzsr�z{	z�	rpq	�zs��	wsztwr��	{zr���	rpq	�s|p�rq|r	z�	xwwxsq{r	��~|sqwx{|�q~	zs	�q�q|r~	�{	rpq	|z{~rs�|r�z{	zs	zwqsxr�z{~	��	rpq	��{qs	zs	vqwxsxrq	yz{rsx|rzs	rpxr	�z���	sq{�qs	�r	�{~��rx��q	�zs	wszwqs	q�q|�r�z{	x{�	sq~��r~	z�	rpq	yz{rsx|rzs�~	�zs��	¦x���sq	z�	rpq	yz{rsx|rzs	rz	{zr���	rpq	�s|p�rq|r	z�	xwwxsq{r	��~|sqwx{|�q~	zs	�q�q|r~	ws�zs	rz	wsz|qq��{�	��rp	rpq	�zs�	~px��	|z{~r�r�rq	x{	x|�{z��q��tq{r	rpxr	rpq	��{qs�~	zs	vqwxsxrq	yz{rsx|rzs�~	|ztw�qrq�	zs	wxsr�x���	|ztw�qrq�	|z{~rs�|r�z{	�~	��r	x{�	wszwqs	rz	sq|q��q	rpq	yz{rsx|rzs�~	�zs��	opq	yz{rsx|rzs	~px��	{zr	�q	sq~wz{~���q	�zs	��~|sqwx{|�q~	zs	�q�q|r~	�{	rpq	|z{~rs�|r�z{	zs	zwqsxr�z{~	��	rpq	��{qs	zs	vqwxsxrq	yz{rsx|rzs	rpxr	xsq	{zr	xwwxsq{r�Z	Q[�[�	opq	yz{rsx|rzs	~px��	sq�t��s~q	rpq	��{qs	�zs	|z~r~	rpq	��{qs	�{|�s~	rpxr	xsq	wx�x��q	rz	x	vqwxsxrq	yz{rsx|rzs	�q|x�~q	z�	rpq	yz{rsx|rzs�~	�q�x�~�	�twszwqs��	r�tq�	x|r���r�q~	zs	�q�q|r��q	|z{~rs�|r�z{�	opq	��{qs	~px��	�q	sq~wz{~���q	rz	rpq	yz{rsx|rzs	�zs	|z~r~	rpq	yz{rsx|rzs	�{|�s~	�q|x�~q	z�	x	vqwxsxrq	yz{rsx|rzs�~	�q�x�~�	�twszwqs��	r�tq�	x|r���r�q~�	�xtx�q	rz	rpq	�zs�	zs	�q�q|r��q	|z{~rs�|r�z{�Z	Q[�[�	opq	yz{rsx|rzs	~px��	wsztwr��	sqtq��	�xtx�q	rpxr	rpq	yz{rsx|rzs	�sz{������	|x�~q~	rz	|ztw�qrq�	zs	wxsr�x���	|ztw�qrq�	|z{~rs�|r�z{	zs	rz	wszwqsr�	z�	rpq	��{qs	zs	vqwxsxrq	yz{rsx|rzs	x~	wsz���q�	�{	vq|r�z{	��� �§�Z	Q[�[̈	opq	��{qs	x{�	qx|p	vqwxsxrq	yz{rsx|rzs	~px��	px�q	rpq	~xtq	sq~wz{~�����r�q~	�zs	|�rr�{�	x{�	wxr|p�{�	x~	xsq	�q~|s��q�	�zs	rpq	yz{rsx|rzs	�{	vq|r�z{	���©�Z	Q[�	R]̂_̀ab	Kcdef	fg	N¢_l̂	Un¥�	x	��~w�rq	xs�~q~	xtz{�	rpq	yz{rsx|rzs�	vqwxsxrq	yz{rsx|rzs~�	x{�	rpq	��{qs	x~	rz	rpq	sq~wz{~�����r�	�{�qs	rpq�s	sq~wq|r��q	|z{rsx|r~	�zs	tx�{rx�{�{�	rpq	wsqt�~q~	x{�	~�ssz�{��{�	xsqx	�sqq	�szt	�x~rq	txrqs�x�~	x{�	s����~p�	rpq	��{qs	tx�	|�qx{	�w	x{�	rpq	�s|p�rq|r	����	x��z|xrq	rpq	|z~r	xtz{�	rpz~q	sq~wz{~���q�
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JKLMNOP	Q			NRJSTPU	MS	LRP	VWKXY	QZ[	T\]\̂_̀Y	QZ[Z[	abcdefg	hd	ibf	jklm	nco	pf	cqqknrshgbft	cuifl	fvfqwihkd	ku	ibf	akdilcqix	cdt	yhibkwi	hdzcshtcihde	ibf	akdilcqix	po	abcdef	{ltflx	akdgilwqihkd	abcdef	|hlfqihzf	kl	kltfl	ukl	c	nhdkl	qbcdef	hd	ibf	jklmx	gwp}fqi	ik	ibf	shnhicihkdg	gicift	hd	ibhg	~lihqsf	�	cdt	fsgfybflf	hd	ibf	akdilcqi	|kqwnfdig�Y	QZ[Z�	~	abcdef	{ltfl	gbcss	pf	pcgft	wrkd	celffnfdi	cnkde	ibf	{ydflx	akdilcqiklx	cdt	~lqbhifqi�	~	akdgilwqihkd	abcdef	|hlfqihzf	lf�whlfg	celffnfdi	po	ibf	{ydfl	cdt	~lqbhifqi	cdt	nco	kl	nco	dki	pf	celfft	ik	po	ibf	akdilcqikl�	~d	kltfl	ukl	c	nhdkl	qbcdef	hd	ibf	jklm	nco	pf	hggwft	po	ibf	~lqbhifqi	cskdf�Y	QZ[Z�	abcdefg	hd	ibf	jklm	gbcss	pf	rfluklnft	wdtfl	crrshqcpsf	rlkzhghkdg	ku	ibf	akdilcqi	|kqwnfdig�	�bf	akdilcqikl	gbcss	rlkqfft	rlknriso	yhib	qbcdefg	hd	ibf	jklmx	wdsfgg	kibflyhgf	rlkzhtft	hd	ibf	abcdef	{ltflx	akdgilwqihkd	abcdef	|hlfqihzfx	kl	kltfl	ukl	c	nhdkl	qbcdef	hd	ibf	jklm�Y	QZ�	N�_]�\	Ŵ�\̂�Y	QZ�Z[	~	abcdef	{ltfl	hg	c	ylhiifd	hdgilwnfdi	rlfrclft	po	ibf	~lqbhifqi	cdt	ghedft	po	ibf	{ydflx	akdilcqiklx	cdt	~lqbhifqi	gicihde	ibfhl	celffnfdi	wrkd	css	ku	ibf	uksskyhde�Z[				�bf	qbcdef	hd	ibf	jklm�Z�				�bf	cnkwdi	ku	ibf	ct}wginfdix	hu	cdox	hd	ibf	akdilcqi	�wn�	cdtZ�				�bf	fvifdi	ku	ibf	ct}wginfdix	hu	cdox	hd	ibf	akdilcqi	�hnf�Y	QZ�	N�]��̂�����]	N�_]�\	��̂\����\�Y	QZ�Z[	~	akdgilwqihkd	abcdef	|hlfqihzf	hg	c	ylhiifd	kltfl	rlfrclft	po	ibf	~lqbhifqi	cdt	ghedft	po	ibf	{ydfl	cdt	~lqbhifqix	thlfqihde	c	qbcdef	hd	ibf	jklm	rlhkl	ik	celffnfdi	kd	ct}wginfdix	hu	cdox	hd	ibf	akdilcqi	�wn	kl	akdilcqi	�hnfx	kl	pkib�	�bf	{ydfl	nco	po	akdgilwqihkd	abcdef	|hlfqihzfx	yhibkwi	hdzcshtcihde	ibf	akdilcqix	kltfl	qbcdefg	hd	ibf	jklm	yhibhd	ibf	efdflcs	gqkrf	ku	ibf	akdilcqi	qkdghgihde	ku	ctthihkdgx	tfsfihkdgx	kl	kibfl	lfzhghkdgx	ibf	akdilcqi	�wn	cdt	akdilcqi	�hnf	pfhde	ct}wgift	cqqklthdeso�Y	QZ�Z�	~	akdgilwqihkd	abcdef	|hlfqihzf	gbcss	pf	wgft	hd	ibf	cpgfdqf	ku	ikics	celffnfdi	kd	ibf	iflng	ku	c	abcdef	{ltfl�Y	QZ�Z�	�u	ibf	akdgilwqihkd	abcdef	|hlfqihzf	rlkzhtfg	ukl	cd	ct}wginfdi	ik	ibf	akdilcqi	�wnx	ibf	ct}wginfdi	gbcss	pf	pcgft	kd	kdf	ku	ibf	uksskyhde	nfibktg�Z[				�wiwcs	cqqfricdqf	ku	c	swnr	gwn	rlkrflso	hifnh�ft	cdt	gwrrklift	po	gwuuhqhfdi	gwpgicdihcihde	tcic	ik	rflnhi	fzcswcihkd�Z�				�dhi	rlhqfg	gicift	hd	ibf	akdilcqi	|kqwnfdig	kl	gwpgf�wfdiso	celfft	wrkd�Z�				akgi	ik	pf	tfiflnhdft	hd	c	ncddfl	celfft	wrkd	po	ibf	rclihfg	cdt	c	nwiwcsso	cqqfricpsf	uhvft	kl	rflqfdicef	uff�	klZ�				~g	rlkzhtft	hd	�fqihkd	������Y	QZ�Z�	�u	ibf	akdilcqikl	tkfg	dki	lfgrkdt	rlknriso	kl	thgcelffg	yhib	ibf	nfibkt	ukl	ct}wginfdi	hd	ibf	akdilcqi	�wnx	ibf	~lqbhifqi	gbcss	tfiflnhdf	ibf	ct}wginfdi	kd	ibf	pcghg	ku	lfcgkdcpsf	fvrfdthiwlfg	cdt	gczhdeg	ku	ibkgf	rfluklnhde	ibf	jklm	ciilhpwicpsf	ik	ibf	qbcdefx	hdqswthdex	hd	qcgf	ku	cd	hdqlfcgf	hd	ibf	akdilcqi	�wnx	cd	cnkwdi	ukl	kzflbfct	cdt	rlkuhi	cg	gfi	uklib	hd	ibf	~elffnfdix	kl	hu	dk	gwqb	cnkwdi	hg	gfi	uklib	hd	ibf	~elffnfdix	c	lfcgkdcpsf	cnkwdi�	�d	gwqb	qcgfx	cdt	csgk	wdtfl	�fqihkd	�������x	ibf	akdilcqikl	gbcss	mffr	cdt	rlfgfdix	hd	gwqb	ukln	cg	ibf	~lqbhifqi	nco	rlfgqlhpfx	cd	hifnh�ft	cqqkwdihde	ikefibfl	yhib	crrlkrlhcif	gwrrklihde	tcic�	�dsfgg	kibflyhgf	rlkzhtft	hd	ibf	akdilcqi	|kqwnfdigx	qkgig	ukl	ibf	rwlrkgfg	ku	ibhg	�fqihkd	�����	gbcss	pf	shnhift	ik	ibf	uksskyhde�Z[				akgig	ku	scpklx	hdqswthde	crrshqcpsf	rcolkss	icvfgx	ulhdef	pfdfuhig	lf�whlft	po	celffnfdi	kl	qwgiknx	yklmflg�	qknrfdgcihkd	hdgwlcdqfx	cdt	kibfl	fnrskoff	qkgig	crrlkzft	po	ibf	~lqbhifqi�Z�				akgig	ku	nciflhcsgx	gwrrshfgx	cdt	f�whrnfdix	hdqswthde	qkgi	ku	ilcdgrklicihkdx	ybfibfl	hdqklrklcift	kl	qkdgwnft�Z�				�fdics	qkgig	ku	ncqbhdflo	cdt	f�whrnfdix	fvqswghzf	ku	bcdt	ikksgx	ybfibfl	lfdift	ulkn	ibf	akdilcqikl	kl	kibflg�Z�				akgig	ku	rlfnhwng	ukl	css	pkdtg	cdt	hdgwlcdqfx	rflnhi	uffgx	cdt	gcsfgx	wgfx	kl	ghnhscl	icvfgx	thlfqiso	lfscift	ik	ibf	qbcdef�	cdtZ�				akgig	ku	gwrflzhghkd	cdt	uhfst	kuuhqf	rflgkddfs	thlfqiso	ciilhpwicpsf	ik	ibf	qbcdef�
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J	KLMLN	OP	QRS	TUVQWXYQUW	Z[\X]WSS\	̂[QR	QRS	XZ_̀\QaSVQ	[V	QRS	TUVQWXYQ	b[aSc	QRS	TUVQWXYQUW	aXd	aXeS	X	TfX[a	[V	XYYUWZXVYS	̂[QR	Xggf[YXhfS	gWUi[\[UV\	UP	jWQ[YfS	klmJ	KLMLn	ogUV	WSYS[gQ	UP	X	TUV\QẀYQ[UV	TRXV]S	p[WSYQ[iSc	QRS	TUVQWXYQUW	\RXff	gWUagQfd	gWUYSSZ	̂[QR	QRS	YRXV]S	[V	QRS	qUWe	[ViUfiSZ	XVZ	XZi[\S	QRS	jWYR[QSYQ	UP	QRS	TUVQWXYQUWr\	X]WSSaSVQ	UW	Z[\X]WSSaSVQ	̂[QR	QRS	aSQRUZc	[P	XVdc	gWUi[ZSZ	[V	QRS	TUV\QẀYQ[UV	TRXV]S	p[WSYQ[iS	PUW	ZSQSWa[V[V]	QRS	gWUgU\SZ	XZ_̀\QaSVQ	[V	QRS	TUVQWXYQ	s̀a	UW	TUVQWXYQ	b[aSmJ	KLMLK	j	TUV\QẀYQ[UV	TRXV]S	p[WSYQ[iS	\[]VSZ	hd	QRS	TUVQWXYQUW	[VZ[YXQS\	QRS	TUVQWXYQUWr\	X]WSSaSVQ	QRSWŜ[QRc	[VYf̀Z[V]	XZ_̀\QaSVQ	[V	TUVQWXYQ	s̀a	XVZ	TUVQWXYQ	b[aS	UW	QRS	aSQRUZ	PUW	ZSQSWa[V[V]	QRSam	s̀YR	X]WSSaSVQ	\RXff	hS	SPPSYQ[iS	[aaSZ[XQSfd	XVZ	\RXff	hS	WSYUWZSZ	X\	X	TRXV]S	tWZSWmJ	KLMLu	bRS	XaÙVQ	UP	YWSZ[Q	QU	hS	XffÛSZ	hd	QRS	TUVQWXYQUW	QU	QRS	t̂ VSW	PUW	X	ZSfSQ[UV	UW	YRXV]S	QRXQ	WS\̀fQ\	[V	X	VSQ	ZSYWSX\S	[V	QRS	TUVQWXYQ	s̀a	\RXff	hS	XYQ̀Xf	VSQ	YU\Q	X\	YUVP[WaSZ	hd	QRS	jWYR[QSYQm	qRSV	hUQR	XZZ[Q[UV\	XVZ	YWSZ[Q\	YUiSW[V]	WSfXQSZ	qUWe	UW	\̀h\Q[Q̀Q[UV\	XWS	[ViUfiSZ	[V	X	YRXV]Sc	QRS	XffÛXVYS	PUW	UiSWRSXZ	XVZ	gWUP[Q	\RXff	hS	P[]̀WSZ	UV	QRS	hX\[\	UP	VSQ	[VYWSX\Sc	[P	XVdc	̂[QR	WS\gSYQ	QU	QRXQ	YRXV]SmJ	KLMLv	wSVZ[V]	P[VXf	ZSQSWa[VXQ[UV	UP	QRS	QUQXf	YU\Q	UP	X	TUV\QẀYQ[UV	TRXV]S	p[WSYQ[iS	QU	QRS	t̂ VSWc	QRS	TUVQWXYQUW	aXd	WSx̀S\Q	gXdaSVQ	PUW	qUWe	YUagfSQSZ	̀VZSW	QRS	TUV\QẀYQ[UV	TRXV]S	p[WSYQ[iS	[V	jggf[YXQ[UV\	PUW	wXdaSVQm	bRS	jWYR[QSYQ	̂[ff	aXeS	XV	[VQSW[a	ZSQSWa[VXQ[UV	PUW	g̀WgU\S\	UP	aUVQRfd	YSWQ[P[YXQ[UV	PUW	gXdaSVQ	PUW	QRU\S	YU\Q\	XVZ	YSWQ[Pd	PUW	gXdaSVQ	QRS	XaÙVQ	QRXQ	QRS	jWYR[QSYQ	ZSQSWa[VS\c	[V	QRS	jWYR[QSYQr\	gWUPS\\[UVXf	_̀Z]aSVQc	QU	hS	WSX\UVXhfd	_̀\Q[P[SZm	bRS	jWYR[QSYQr\	[VQSW[a	ZSQSWa[VXQ[UV	UP	YU\Q	\RXff	XZ_̀\Q	QRS	TUVQWXYQ	s̀a	UV	QRS	\XaS	hX\[\	X\	X	TRXV]S	tWZSWc	\̀h_SYQ	QU	QRS	W[]RQ	UP	S[QRSW	gXWQd	QU	Z[\X]WSS	XVZ	X\\SWQ	X	TfX[a	[V	XYYUWZXVYS	̂[QR	jWQ[YfS	klmJ	KLMLyz	qRSV	QRS	t̂ VSW	XVZ	TUVQWXYQUW	X]WSS	̂[QR	X	ZSQSWa[VXQ[UV	aXZS	hd	QRS	jWYR[QSYQ	YUVYSWV[V]	QRS	XZ_̀\QaSVQ\	[V	QRS	TUVQWXYQ	s̀a	XVZ	TUVQWXYQ	b[aSc	UW	UQRSŴ[\S	WSXYR	X]WSSaSVQ	̀gUV	QRS	XZ_̀\QaSVQ\c	\̀YR	X]WSSaSVQ	\RXff	hS	SPPSYQ[iS	[aaSZ[XQSfd	XVZ	QRS	jWYR[QSYQ	̂[ff	gWSgXWS	X	TRXV]S	tWZSWm	TRXV]S	tWZSW\	aXd	hS	[\\̀SZ	PUW	Xff	UW	XVd	gXWQ	UP	X	TUV\QẀYQ[UV	TRXV]S	p[WSYQ[iSmJ	KL{	|}~��	���~���	}~	���	����bRS	jWYR[QSYQ	aXd	UWZSW	a[VUW	YRXV]S\	[V	QRS	qUWe	QRXQ	XWS	YUV\[\QSVQ	̂[QR	QRS	[VQSVQ	UP	QRS	TUVQWXYQ	pUỲaSVQ\	XVZ	ZU	VUQ	[ViUfiS	XV	XZ_̀\QaSVQ	[V	QRS	TUVQWXYQ	s̀a	UW	XV	S�QSV\[UV	UP	QRS	TUVQWXYQ	b[aSm	bRS	jWYR[QSYQr\	UWZSW	PUW	a[VUW	YRXV]S\	\RXff	hS	[V	̂W[Q[V]m	OP	QRS	TUVQWXYQUW	hSf[SiS\	QRXQ	QRS	gWUgU\SZ	a[VUW	YRXV]S	[V	QRS	qUWe	̂[ff	XPPSYQ	QRS	TUVQWXYQ	s̀a	UW	TUVQWXYQ	b[aSc	QRS	TUVQWXYQUW	\RXff	VUQ[Pd	QRS	jWYR[QSYQ	XVZ	\RXff	VUQ	gWUYSSZ	QU	[agfSaSVQ	QRS	YRXV]S	[V	QRS	qUWem	OP	QRS	TUVQWXYQUW	gSWPUWa\	QRS	qUWe	\SQ	PUWQR	[V	QRS	jWYR[QSYQr\	UWZSW	PUW	X	a[VUW	YRXV]S	̂[QRÙQ	gW[UW	VUQ[YS	QU	QRS	jWYR[QSYQ	QRXQ	\̀YR	YRXV]S	̂[ff	XPPSYQ	QRS	TUVQWXYQ	s̀a	UW	TUVQWXYQ	b[aSc	QRS	TUVQWXYQUW	̂X[iS\	XVd	XZ_̀\QaSVQ	QU	QRS	TUVQWXYQ	s̀a	UW	S�QSV\[UV	UP	QRS	TUVQWXYQ	b[aSm�������	u			��|�J	uLy	���}~}�}�~�J	uLyLy	oVfS\\	UQRSŴ[\S	gWUi[ZSZc	TUVQWXYQ	b[aS	[\	QRS	gSW[UZ	UP	Q[aSc	[VYf̀Z[V]	X̀QRUW[�SZ	XZ_̀\QaSVQ\c	XffUQQSZ	[V	QRS	TUVQWXYQ	pUỲaSVQ\	PUW	s̀h\QXVQ[Xf	TUagfSQ[UV	UP	QRS	qUWemJ	uLyL�	bRS	ZXQS	UP	YUaaSVYSaSVQ	UP	QRS	qUWe	[\	QRS	ZXQS	S\QXhf[\RSZ	[V	QRS	j]WSSaSVQmJ	uLyLM	bRS	ZXQS	UP	s̀h\QXVQ[Xf	TUagfSQ[UV	[\	QRS	ZXQS	YSWQ[P[SZ	hd	QRS	jWYR[QSYQ	[V	XYYUWZXVYS	̂[QR	sSYQ[UV	�m�mJ	uLyL{	bRS	QSWa	�ZXd�	X\	̀\SZ	[V	QRS	TUVQWXYQ	pUỲaSVQ\	\RXff	aSXV	YXfSVZXW	ZXd	̀VfS\\	UQRSŴ[\S	\gSY[P[YXffd	ZSP[VSZmJ	uL�	��������	�~�	�������}�~J	uL�Ly	b[aS	f[a[Q\	\QXQSZ	[V	QRS	TUVQWXYQ	pUỲaSVQ\	XWS	UP	QRS	S\\SVYS	UP	QRS	TUVQWXYQm	�d	S�SỲQ[V]	QRS	j]WSSaSVQc	QRS	TUVQWXYQUW	YUVP[Wa\	QRXQ	QRS	TUVQWXYQ	b[aS	[\	X	WSX\UVXhfS	gSW[UZ	PUW	gSWPUWa[V]	QRS	qUWemJ	uL�L�	bRS	TUVQWXYQUW	\RXff	VUQ	eVÛ[V]fdc	S�YSgQ	hd	X]WSSaSVQ	UW	[V\QẀYQ[UV	UP	QRS	t̂ VSW	[V	̂W[Q[V]c	YUaaSVYS	QRS	qUWe	gW[UW	QU	QRS	SPPSYQ[iS	ZXQS	UP	[V\̀WXVYS	WSx̀[WSZ	QU	hS	P̀WV[\RSZ	hd	QRS	TUVQWXYQUW	XVZ	t̂ VSWm
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J	KLMLN	OPQ	RSTUVWXUSV	YPWZZ	[VSXQQ\	Q][Q\̂ÛS_YZ̀	âUP	W\Qb_WUQ	cSVXQY	WT\	YPWZZ	WXP̂QdQ	e_fYUWTÛWZ	RSg[ZQÛST	âUP̂T	UPQ	RSTUVWXU	ÔgQhJ	KLN	ijklmn	lop	qrsjontuon	uv	wtxjJ	KLNLy	zc	UPQ	RSTUVWXUSV	̂Y	\QZẀQ\	WU	WT̀	ÛgQ	̂T	UPQ	XSggQTXQgQTU	SV	[VS{VQYY	Sc	UPQ	|SV}	f̀	~��	WT	WXU	SV	TQ{ZQXU	Sc	UPQ	�aTQV	SV	�VXP̂UQXU�	Sc	WT	Qg[ZS̀QQ	Sc	Q̂UPQV�	SV	Sc	W	eQ[WVWUQ	RSTUVWXUSV�	~��	f̀	XPWT{QY	SV\QVQ\	̂T	UPQ	|SV}�	~��	f̀	ZWfSV	\̂Y[_UQY�	ĉVQ�	_T_Y_WZ	\QZẀ	̂T	\QẐdQV̂QY�	_TWdŜ\WfZQ	XWY_WZÛQY�	W\dQVYQ	aQWUPQV	XST\̂ÛSTY	\SX_gQTUQ\	̂T	WXXSV\WTXQ	âUP	eQXÛST	��h�h�h��	SV	SUPQV	XW_YQY	fQ̀ST\	UPQ	RSTUVWXUSV�Y	XSTUVSZ�	~��	f̀	\QZẀ	W_UPSV̂�Q\	f̀	UPQ	�aTQV	[QT\̂T{	gQ\̂WÛST	WT\	f̂T\̂T{	\̂Y[_UQ	VQYSZ_ÛST�	SV	~��	f̀	SUPQV	XW_YQY	UPWU	UPQ	RSTUVWXUSV	WYYQVUY�	WT\	UPQ	�VXP̂UQXU	\QUQVĝTQY�	�_YÛc̀	\QZẀ�	UPQT	UPQ	RSTUVWXU	ÔgQ	YPWZZ	fQ	Q]UQT\Q\	cSV	Y_XP	VQWYSTWfZQ	ÛgQ	WY	UPQ	�VXP̂UQXU	gẀ	\QUQVĝTQhJ	KLNLM	RZŴgY	VQZWÛT{	US	ÛgQ	YPWZZ	fQ	gW\Q	̂T	WXXSV\WTXQ	âUP	W[[ẐXWfZQ	[VSd̂ŶSTY	Sc	�VÛXZQ	��hJ	KLNLN	OP̂Y	eQXÛST	�h�	\SQY	TSU	[VQXZ_\Q	VQXSdQV̀	Sc	\WgW{QY	cSV	\QZẀ	f̀	Q̂UPQV	[WVÙ	_T\QV	SUPQV	[VSd̂ŶSTY	Sc	UPQ	RSTUVWXU	�SX_gQTUYh��w���q	�			����q�w�	��i	�����qw���J	�Ly	�uos�l�s	��xJ	�LyLy	OPQ	RSTUVWXU	e_g	̂Y	YUWUQ\	̂T	UPQ	�{VQQgQTU	WT\�	̂TXZ_\̂T{	W_UPSV̂�Q\	W\�_YUgQTUY�	̂Y	UPQ	USUWZ	WgS_TU	[ẀWfZQ	f̀	UPQ	�aTQV	US	UPQ	RSTUVWXUSV	cSV	[QVcSVgWTXQ	Sc	UPQ	|SV}	_T\QV	UPQ	RSTUVWXU	�SX_gQTUYhJ	�LyLM	zc	_T̂U	[V̂XQY	WVQ	YUWUQ\	̂T	UPQ	RSTUVWXU	�SX_gQTUY	SV	Y_fYQb_QTUZ̀	W{VQQ\	_[ST�	WT\	̂c	b_WTÛÛQY	SV̂{̂TWZZ̀	XSTUQg[ZWUQ\	WVQ	gWUQV̂WZZ̀	XPWT{Q\	YS	UPWU	W[[ẐXWÛST	Sc	Y_XP	_T̂U	[V̂XQY	US	UPQ	WXU_WZ	b_WTÛÛQY	XW_YQY	Y_fYUWTÛWZ	T̂Qb_̂Ù	US	UPQ	�aTQV	SV	RSTUVWXUSV�	UPQ	W[[ẐXWfZQ	_T̂U	[V̂XQY	YPWZZ	fQ	Qb_̂UWfZ̀	W\�_YUQ\hJ	�LM	���jp�kj	uv	�lk�jn|PQVQ	UPQ	RSTUVWXU	̂Y	fWYQ\	ST	W	YÛ[_ZWUQ\	Y_g	SV	 _WVWTUQQ\	¡W]̂g_g	¢V̂XQ�	UPQ	RSTUVWXUSV	YPWZZ	Y_fĝU	W	YXPQ\_ZQ	Sc	dWZ_QY	US	UPQ	�VXP̂UQXU	fQcSVQ	UPQ	ĉVYU	�[[ẐXWÛST	cSV	¢ẀgQTU�	WZZSXWÛT{	UPQ	QTÛVQ	RSTUVWXU	e_g	US	UPQ	dWV̂S_Y	[SVÛSTY	Sc	UPQ	|SV}h	OPQ	YXPQ\_ZQ	Sc	dWZ_QY	YPWZZ	fQ	[VQ[WVQ\	̂T	UPQ	cSVg�	WT\	Y_[[SVUQ\	f̀	UPQ	\WUW	US	Y_fYUWTÛWUQ	̂UY	WXX_VWX̀�	VQb_̂VQ\	f̀	UPQ	�VXP̂UQXUh	OP̂Y	YXPQ\_ZQ�	_TZQYY	Sf�QXUQ\	US	f̀	UPQ	�VXP̂UQXU�	YPWZZ	fQ	_YQ\	WY	W	fWŶY	cSV	VQd̂QâT{	UPQ	RSTUVWXUSV�Y	�[[ẐXWÛSTY	cSV	¢ẀgQTUh	�T̀	XPWT{QY	US	UPQ	YXPQ\_ZQ	Sc	dWZ_QY	YPWZZ	fQ	Y_fĝUUQ\	US	UPQ	�VXP̂UQXU	WT\	Y_[[SVUQ\	f̀	Y_XP	\WUW	US	Y_fYUWTÛWUQ	̂UY	WXX_VWX̀	WY	UPQ	�VXP̂UQXU	gẀ	VQb_̂VQ�	WT\	_TZQYY	Sf�QXUQ\	US	f̀	UPQ	�VXP̂UQXU�	YPWZZ	fQ	_YQ\	WY	W	fWŶY	cSV	VQd̂QâT{	UPQ	RSTUVWXUSV�Y	Y_fYQb_QTU	�[[ẐXWÛSTY	cSV	¢ẀgQTUhJ	�LN	�££kt�lstuon	vu�	�lmxjosJ	�LNLy	�U	ZQWYU	UQT	\ẀY	fQcSVQ	UPQ	\WUQ	QYUWfẐYPQ\	cSV	QWXP	[VS{VQYY	[ẀgQTU�	UPQ	RSTUVWXUSV	YPWZZ	Y_fĝU	US	UPQ	�VXP̂UQXU	WT	̂UQĝ�Q\	�[[ẐXWÛST	cSV	¢ẀgQTU	[VQ[WVQ\	̂T	WXXSV\WTXQ	âUP	UPQ	YXPQ\_ZQ	Sc	dWZ_QY�	̂c	VQb_̂VQ\	_T\QV	eQXÛST	¤h��	cSV	XSg[ZQUQ\	[SVÛSTY	Sc	UPQ	|SV}h	OPQ	W[[ẐXWÛST	YPWZZ	fQ	TSUWV̂�Q\�	̂c	VQb_̂VQ\�	WT\	Y_[[SVUQ\	f̀	WZZ	\WUW	Y_fYUWTÛWÛT{	UPQ	RSTUVWXUSV�Y	V̂{PU	US	[ẀgQTU	UPWU	UPQ	�aTQV	SV	�VXP̂UQXU	VQb_̂VQ�	Y_XP	WY	XS[̂QY	Sc	VQb_̂ŶÛSTY�	WT\	VQZQWYQY	WT\	aŴdQVY	Sc	ẐQTY	cVSg	e_fXSTUVWXUSVY	WT\	Y_[[ẐQVY�	WT\	YPWZZ	VQcZQXU	VQUŴTW{Q	̂c	[VSd̂\Q\	cSV	̂T	UPQ	RSTUVWXU	�SX_gQTUYh		OPQ	cSVg	Sc	�[[ẐXWÛST	cSV	¢ẀgQTU�	\_Z̀	TSUWV̂�Q\�	YPWZZ	fQ	W	X_VVQTU	W_UPSV̂�Q\	Q\̂ÛST	Sc	�z�	�SX_gQTU	 ¥¦�§ ~̈©WUQYU	ª\̂ÛST��	�[[ẐXWÛST	WT\	RQVÛĉXWUQ	cSV	¢ẀgQTU�	Y_[[SVUQ\	f̀	W	X_VVQTU	W_UPSV̂�Q\	Q\̂ÛST	Sc	�z�	�SX_gQTU	 ¥¦�§ ~̈©WUQYU	ª\̂ÛST��	RSTÛT_WÛST	ePQQUhJ	�LNLyLy	�Y	[VSd̂\Q\	̂T	eQXÛST	¥h�h¤�	Y_XP	W[[ẐXWÛSTY	gẀ	̂TXZ_\Q	VQb_QYUY	cSV	[ẀgQTU	ST	WXXS_TU	Sc	XPWT{QY	̂T	UPQ	|SV}	UPWU	PWdQ	fQQT	[VS[QVZ̀	W_UPSV̂�Q\	f̀	RSTYUV_XÛST	RPWT{Q	�̂VQXÛdQY�	SV	f̀	̂TUQV̂g	\QUQVĝTWÛSTY	Sc	UPQ	�VXP̂UQXU�	f_U	TSU	̀QU	̂TXZ_\Q\	̂T	RPWT{Q	�V\QVYhJ	�LNLyLM	�[[ẐXWÛSTY	cSV	¢ẀgQTU	YPWZZ	TSU	̂TXZ_\Q	VQb_QYUY	cSV	[ẀgQTU	cSV	[SVÛSTY	Sc	UPQ	|SV}	cSV	aP̂XP	UPQ	RSTUVWXUSV	\SQY	TSU	̂TUQT\	US	[Ẁ	W	e_fXSTUVWXUSV	SV	Y_[[ẐQV�	_TZQYY	Y_XP	|SV}	PWY	fQQT	[QVcSVgQ\	f̀	SUPQVY	aPSg	UPQ	RSTUVWXUSV	̂TUQT\Y	US	[ẀhJ	�LNLM	«TZQYY	SUPQVâYQ	[VSd̂\Q\	̂T	UPQ	RSTUVWXU	�SX_gQTUY�	[ẀgQTUY	YPWZZ	fQ	gW\Q	ST	WXXS_TU	Sc	gWUQV̂WZY	WT\	Qb_̂[gQTU	\QẐdQVQ\	WT\	Y_̂UWfZ̀	YUSVQ\	WU	UPQ	ŶUQ	cSV	Y_fYQb_QTU	̂TXSV[SVWÛST	̂T	UPQ	|SV}h	zc	W[[VSdQ\	̂T	W\dWTXQ	f̀	UPQ	�aTQV�	[ẀgQTU	gẀ	ŶĝZWVZ̀	fQ	gW\Q	cSV	gWUQV̂WZY	WT\	Qb_̂[gQTU	Y_̂UWfZ̀	YUSVQ\	Scc	UPQ	ŶUQ	WU	W	ZSXWÛST	
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JKLMMN	OPQR	SR	TLSUSRKV	WJXYMRU	ZQL	YJUMLSJ[\	JRN	M]OSPYMRU	\UQLMN	QR	QL	QZZ	ÛM	\SUM	\̂J[[	_M	̀QRNSUSQRMN	OPQR	Q̀YP[SJR̀M	_X	ÛM	aQRULJ̀UQL	TSÛ	PLQ̀MNOLM\	\JUS\ZJ̀UQLX	UQ	ÛM	bTRML	UQ	M\UJ_[S\̂	ÛM	bTRMLc\	USU[M	UQ	\Ò 	̂YJUMLSJ[\	JRN	M]OSPYMRU	QL	QÛMLTS\M	PLQUM̀U	ÛM	bTRMLc\	SRUMLM\Ud	JRN	\̂J[[	SR̀[ONM	ÛM	̀Q\U\	QZ	JPP[S̀J_[M	SR\OLJR̀Md	\UQLJKMd	JRN	ULJR\PQLUJUSQR	UQ	ÛM	\SUMd	ZQL	\Ò 	̂YJUMLSJ[\	JRN	M]OSPYMRU	\UQLMN	QZZ	ÛM	\SUMVe	fghgh	îM	aQRULJ̀UQL	TJLLJRU\	ÛJU	USU[M	UQ	J[[	jQLk	̀QlMLMN	_X	JR	mPP[S̀JUSQR	ZQL	WJXYMRU	TS[[	PJ\\	UQ	ÛM	bTRML	RQ	[JUML	ÛJR	ÛM	USYM	QZ	PJXYMRUV	îM	aQRULJ̀UQL	ZOLÛML	TJLLJRU\	ÛJU	OPQR	\O_YSUUJ[	QZ	JR	mPP[S̀JUSQR	ZQL	WJXYMRU	J[[	jQLk	ZQL	T̂ S̀̂	aMLUSZS̀JUM\	ZQL	WJXYMRU	̂JlM	_MMR	PLMlSQO\[X	S\\OMN	JRN	PJXYMRU\	LM̀MSlMN	ZLQY	ÛM	bTRML	\̂J[[d	UQ	ÛM	_M\U	QZ	ÛM	aQRULJ̀UQLc\	kRQT[MNKMd	SRZQLYJUSQRd	JRN	_M[SMZd	_M	ZLMM	JRN	̀[MJL	QZ	[SMR\d	̀[JSY\d	\M̀OLSUX	SRUMLM\U\d	QL	MR̀OY_LJR̀M\d	SR	ZJlQL	QZ	ÛM	aQRULJ̀UQLd	nO_̀QRULJ̀UQL\d	\OPP[SML\d	QL	QÛML	PML\QR\	QL	MRUSUSM\	ÛJU	PLQlSNMN	[J_QLd	YJUMLSJ[\d	JRN	M]OSPYMRU	LM[JUSRK	UQ	ÛM	jQLkVe	fgo	pqrstutvwsqx	uyr	zw{|q}se	fgog~	îM	mL̀̂ SUM̀U	TS[[d	TSÛSR	\MlMR	NJX\	JZUML	LM̀MSPU	QZ	ÛM	aQRULJ̀UQLc\	mPP[S̀JUSQR	ZQL	WJXYMRUd	MSÛML	���	S\\OM	UQ	ÛM	bTRML	J	aMLUSZS̀JUM	ZQL	WJXYMRU	SR	ÛM	ZO[[	JYQORU	QZ	ÛM	mPP[S̀JUSQR	ZQL	WJXYMRUd	TSÛ	J	̀QPX	UQ	ÛM	aQRULJ̀UQL�	QL	���	S\\OM	UQ	ÛM	bTRML	J	aMLUSZS̀JUM	ZQL	WJXYMRU	ZQL	\Ò 	̂JYQORU	J\	ÛM	mL̀̂ SUM̀U	NMUMLYSRM\	S\	PLQPML[X	NOMd	JRN	RQUSZX	ÛM	aQRULJ̀UQL	JRN	bTRML	QZ	ÛM	mL̀̂ SUM̀Uc\	LMJ\QR\	ZQL	TSÛ̂ Q[NSRK	̀MLUSZS̀JUSQR	SR	PJLU	J\	PLQlSNMN	SR	nM̀USQR	�V�V��	QL	���	TSÛ̂ Q[N	̀MLUSZS̀JUSQR	QZ	ÛM	MRUSLM	mPP[S̀JUSQR	ZQL	WJXYMRUd	JRN	RQUSZX	ÛM	aQRULJ̀UQL	JRN	bTRML	QZ	ÛM	mL̀̂ SUM̀Uc\	LMJ\QR	ZQL	TSÛ̂ Q[NSRK	̀MLUSZS̀JUSQR	SR	T̂Q[M	J\	PLQlSNMN	SR	nM̀USQR	�V�V�Ve	fgog�	îM	S\\OJR̀M	QZ	J	aMLUSZS̀JUM	ZQL	WJXYMRU	TS[[	̀QR\USUOUM	J	LMPLM\MRUJUSQR	_X	ÛM	mL̀̂ SUM̀U	UQ	ÛM	bTRMLd	_J\MN	QR	ÛM	mL̀̂ SUM̀Uc\	MlJ[OJUSQR	QZ	ÛM	jQLk	JRN	ÛM	NJUJ	SR	ÛM	mPP[S̀JUSQR	ZQL	WJXYMRUd	ÛJUd	UQ	ÛM	_M\U	QZ	ÛM	mL̀̂ SUM̀Uc\	kRQT[MNKMd	SRZQLYJUSQRd	JRN	_M[SMZd	ÛM	jQLk	̂J\	PLQKLM\\MN	UQ	ÛM	PQSRU	SRNS̀JUMNd	ÛM	]OJ[SUX	QZ	ÛM	jQLk	S\	SR	J̀ Q̀LNJR̀M	TSÛ	ÛM	aQRULJ̀U	�Q̀OYMRU\d	JRN	ÛJU	ÛM	aQRULJ̀UQL	S\	MRUSU[MN	UQ	PJXYMRU	SR	ÛM	JYQORU	M̀LUSZSMNV	îM	ZQLMKQSRK	LMPLM\MRUJUSQR\	JLM	\O_�M̀U	UQ	JR	MlJ[OJUSQR	QZ	ÛM	jQLk	ZQL	̀QRZQLYJR̀M	TSÛ	ÛM	aQRULJ̀U	�Q̀OYMRU\	OPQR	nO_\UJRUSJ[	aQYP[MUSQRd	UQ	LM\O[U\	QZ	\O_\M]OMRU	UM\U\	JRN	SR\PM̀USQR\d	UQ	̀QLLM̀USQR	QZ	YSRQL	NMlSJUSQR\	ZLQY	ÛM	aQRULJ̀U	�Q̀OYMRU\	PLSQL	UQ	̀QYP[MUSQRd	JRN	UQ	\PM̀SZS̀	]OJ[SZS̀JUSQR\	M�PLM\\MN	_X	ÛM	mL̀̂ SUM̀UV	�QTMlMLd	ÛM	S\\OJR̀M	QZ	J	aMLUSZS̀JUM	ZQL	WJXYMRU	TS[[	RQU	_M	J	LMPLM\MRUJUSQR	ÛJU	ÛM	mL̀̂ SUM̀U	̂J\	���	YJNM	M�̂JO\USlM	QL	̀QRUSROQO\	QR�\SUM	SR\PM̀USQR\	UQ	̀̂ M̀k	ÛM	]OJ[SUX	QL	]OJRUSUX	QZ	ÛM	jQLk�	���	LMlSMTMN	Q̀R\ULÒUSQR	YMJR\d	YMÛQN\d	UM̀ R̂S]OM\d	\M]OMR̀M\d	QL	PLQ̀MNOLM\�	���	LMlSMTMN	̀QPSM\	QZ	LM]OS\SUSQR\	LM̀MSlMN	ZLQY	nO_̀QRULJ̀UQL\	JRN	\OPP[SML\	JRN	QÛML	NJUJ	LM]OM\UMN	_X	ÛM	bTRML	UQ	\O_\UJRUSJUM	ÛM	aQRULJ̀UQLc\	LSK̂U	UQ	PJXYMRU�	QL	���	YJNM	M�JYSRJUSQR	UQ	J\̀MLUJSR	̂QT	QL	ZQL	T̂JU	POLPQ\M	ÛM	aQRULJ̀UQL	̂J\	O\MN	YQRMX	PLMlSQO\[X	PJSN	QR	J̀ Q̀ORU	QZ	ÛM	aQRULJ̀U	nOYVe�����	nO_�M̀U	UQ	QÛML	PLQlS\SQR\	QZ	ÛM	aQRULJ̀U	�Q̀OYMRU\d	ÛM	JYQORU	QZ	MJ̀ 	̂PLQKLM\\	PJXYMRU	\̂J[[	_M	Q̀YPOUMN	J\	ZQ[[QT\�	e�������V		iJkM	ÛJU	PQLUSQR	QZ	ÛM	aQRULJ̀U	nOY	PLQPML[X	J[[Q̀JUJ_[M	UQ	̀QYP[MUMN	jQLk	J\	NMUMLYSRMN	_X	YO[USP[XSRK	ÛM	PML̀MRUJKM	̀QYP[MUSQR	QZ	MJ̀ 	̂PQLUSQR	QZ	ÛM	jQLk	_X	ÛM	\̂JLM	QZ	ÛM	aQRULJ̀U	nOY	J[[Q̀JUMN	UQ	ÛJU	PQLUSQR	QZ	ÛM	jQLk	SR	ÛM	\̀̂ MNO[M	QZ	lJ[OM\d	[M\\	LMUJSRJKM	J\	ZQ[[QT\�	e���������		�QL	aQRULJ̀U\	TSÛ	WLSlJUM	�RUSUSM\d	LMUJSRJKM	TS[[	_M	̀J[̀O[JUMN	O\SRK	ÛM	\X\UMY	_M[QT�					V�				iJkM	ÛJU	PQLUSQR	QZ	ÛM	aQRULJ̀U	nOY	PLQPML[X	J[[Q̀J_[M	UQ	̀QYP[MUMN	jQLk	J\	NMUMLYSRMN	_X	YO[USP[XSRK	ÛM	PML̀MRUJKM	̀QYP[MUSQR	QZ	MJ̀ 	̂PQLUSQR	QZ	ÛM	jQLk	_X	ÛM	\̂JLM	QZ	ÛM	aQRULJ̀U	nOY	J[[Q̀JUMN	UQ	ÛJU	PQLUSQR	QZ	ÛM	jQLk	SR	ÛM	\̀̂ MNO[M	QZ	lJ[OM\d	[M\\	LMUJSRJKM	J\	̀J[̀O[JUMN	OUS[S�SRK	ÛM	ZQLYO[J	J\	NM\̀LS_M	SR	PJLJKLJP̂	�V�V�V�	_M[QTV		WMRNSRK	ZSRJ[	NMUMLYSRJUSQR	QZ	̀Q\U	UQ	ÛM	bTRML	QZ	̀̂JRKM\	SR	ÛM	jQLkd	JYQORU\	RQU	SR	NS\POUM	\̂J[[	_M	SR̀[ONMN	J\	PLQlSNMN	SR	nM̀USQR	�V�V�	QZ	m�m	�Q̀OYMRU	m���������				V�				mNN	ÛJU	PQLUSQR	QZ	ÛM	aQRULJ̀U	nOY	PLQPML[X	J[[Q̀J_[M	UQ	YJUMLSJ[\	JRN	M]OSPYMRU	NM[SlMLMN	JRN	\OSUJ_[X	\UQLMN	JU	ÛM	\SUM	ZQL	\O_\M]OMRU	SR̀QLPQLJUSQR	SR	ÛM	̀QYP[MUMN	̀QR\ULÒUSQR	�QLd	SZ	JPPLQlMN	SR	JNlJR̀M	_X	ÛM	bTRMLd	\OSUJ_[X	\UQLMN	QZZ	ÛM	\SUM	JU	J	[Q̀JUSQR	JKLMMN	OPQR	SR	TLSUSRK�d	[M\\	LMUJSRJKM	J\	̀J[̀O[JUMN	OUS[S�SRK	ÛM	ZQLYO[J	J\	NM\̀LS_M	SR	PJLJKLJP̂	�V�V�V�	_M[QT�				V�				nO_ULJ̀U	ÛM	JKKLMKJUM	QZ	PLMlSQO\	PJXYMRU\	YJNM	_X	ÛM	bTRML�	JRN				V�				nO_ULJ̀U	JYQORU\d	SZ	JRXd	ZQL	T̂ S̀̂	ÛM	mL̀̂ SUM̀U	̂J\	TSÛ̂ M[N	QL	RO[[SZSMN	J	aMLUSZS̀JUM	ZQL	WJXYMRU	J\	PLQlSNMN	SR	nM̀USQR	�V�	QZ	m�m	�Q̀OYMRU	m��������V
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				JK				LMNOPQORM	STOUU	VM	TMUW	ON	NTM	XMYZMQNORM	YONM	[\	]̂_	\Y[̀ 	MOZT	OXXUPZONP[Q	\[Y	XOà MQN	NTY[bRT	K̂_	[\	NTM	Z[QNYOZN	Z[̀ XUMNP[Qc	ON	dTPZT	NP̀M	NTM	YMNMQNP[Q	STOUU	VM	STOUU	VM	YMWbZMW	N[	K̂_	[\	NTM	Z[̀ XUMNMW	Z[QNYOZN	OQW	NTM	YMNMQNP[Q	STOUU	YM̀OPQ	ON	NTM	XMYZMQNORM	YONM	[\	̂K_	bQNPU	NTM	d[Ye	PS	SbVSNOQNPOUUa	Z[̀ XUMNM	OS	WM\PQMW	PQ	fJgJf	h[Zb̀ MQN	fî]J		jkTM	YMNOPQORM	dPUU	VM	TMUW	Va	NTM	ldQMY	OQW	dPUU	VM	XOPW	N[	NTM	m[QNYOZN[Y	dPNTPQ	n̂	WOaS	O\NMY	SbVSNOQNPOU	Z[̀ XUMNP[Q	N[	NTM	XY[oMZNp	qrstsusvsw		x[Y	m[QNYOZNS	dPNT	O	ybVUPZ	fRMQZa	OS	WM\PQMW	PQ	kPNUM	ii	ybVUPZ	yY[XMYNac	mTOXNMY	z	ybVUPZ	{[YeSc	|bVZTOXNMY	}	~	LMNOPQORMc	fJmJfJ	�	ii�z�}̂n		jî]ipc	SMZNP[Q	ii�z�}̂]J		hM\PQPNP[QSJ	LMNOPQORM	dPUU	VM	ZOUZbUONMW	bSPQR	NTM	SaSNM̀	OS	SXMZP\PMW	PQ	fYeOQSOS	m[WM	fQQ[NONMW	�	ii�z�}̂�	dTPZT	SNONMS�					J]				ii�z�}̂�J		yY[ZMWbYMJ	 jOp	j]p		gQ	NTM	ZOSM	[\	O	Z[QSNYbZNP[Q	Z[QNYOZN	MQNMYMW	PQN[	VMNdMMQ	O	XbVUPZ	ORMQZa	OQW	O	Z[QNYOZN[Y	dT[	PS	YM�bPYMW	N[	\bYQPST	O	XMY\[ỲOQZM	V[QWc	NTM	Z[QNYOZN[Y	STOUU	VM	MQNPNUMW	N[	XOà MQN	[\	QPQMNa�\P�M	XMYZMQN	jzK_p	[\	NTM	MOYQMW	XY[RYMSS	XOà MQNS	dTMQ	WbMc	dPNT	NTM	XbVUPZ	ORMQZa	YMNOPQPQR	\P�M	XMYZMQN	jK_p	N[	OSSbYM	\OPNT\bU	XMY\[ỲOQZM	[\	NTM	Z[QNYOZNJ	 jip		g\	NTM	Z[QSNYbZNP[Q	Z[QNYOZN	OUU[dS	\[Y	XTOSMW	d[Ye	PQ	dTPZT	Z[̀ XUMNP[Q	̀Oa	[ZZbY	[Q	O	XOYNPOU	[ZZbXOQZac	OQa	YMNMQNP[Q	XY[ZMMWS	dPNTTMUW	OQW	YMNOPQMW	bQWMY	NTPS	SMZNP[Q	STOUU	VM	XOYNPOUUa	YMUMOSMW	dPNTPQ	NTPYNa	jn̂p	WOaS	bQWMY	NTM	SÒM	Z[QWPNP[QS	bQWMY	NTPS	SMZNP[Q	PQ	WPYMZN	XY[X[YNP[Q	N[	NTM	�OUbM	[\	NTM	XOYN	[\	NTM	ZOXPNOU	P̀XY[�M̀MQN	Z[̀ XUMNMWJ	 jVp		fUU	Sb̀ S	dPNTTMUW	Va	NTM	XbVUPZ	ORMQZa	STOUU	VM	XOPW	N[	NTM	Z[QNYOZN[Y	dPNTPQ	NTPYNa	jn̂p	WOaS	O\NMY	NTM	Z[QSNYbZNP[Q	Z[QNYOZN	TOS	VMMQ	Z[̀ XUMNMWJ	 jZp		gQ	NTM	M�MQN	NTM	Z[QSNYbZNP[Q	Z[QNYOZN	YM�bPYMS	NTM	Z[QNYOZN[Y	N[	XbYZTOSM	OQW	\bYQPST	̀ONMYPOUS	[Y	M�bPX̀ MQN	NTON	dPUU	VM	SN[YMW	[Q	NTM	o[V	SPNM	[Y	PQ	O	V[QWMW	dOYMT[bSM	Va	NTM	Z[QNYOZN[Y	OQW	bSMW	PQ	NTM	o[V	OS	YM�bPYMW	Va	NTM	Z[QSNYbZNP[Q	Z[QNYOZNc	Q[	YMNOPQORM	dPUU	VM	dPNTTMUW	[Q	NTON	Ò[bQN	[\	NTM	SbV̀ PNNMW	XY[RYMSS	XOà MQN	XMYNOPQPQR	N[	NTM	Z[SN	[\	NTMSM	SN[YMW	̀ONMYPOUS	[Y	M�bPX̀ MQNJ	qrstsusw		yMQWPQR	\PQOU	WMNMỲPQONP[Q	[\	Z[SN	N[	NTM	ldQMY	[\	ZTOQRMS	PQ	NTM	{[Yec	Ò[bQNS	Q[N	PQ	WPSXbNM	STOUU	VM	PQZUbWMW	OS	XY[�PWMW	PQ	SbVXOYORYOXT	�JnJ�	OV[�MJ	qrstsusu	|bVNYOZN	NTM	ORRYMRONM	[\	XYM�P[bS	XOà MQNS	̀OWM	Va	NTM	ldQMY	OQW		qrstsust	|bVNYOZN	Ò[bQNSc	P\	OQac	\[Y	dTPZT	NTM	fYZTPNMZN	TOS	dPNTTMUW	[Y	QbUUP\PMW	\Y[̀ 	O	mMYNP\PZONM	[\	yOà MQN	OS	XY[�PWMW	PQ	yOYORYOXT	zJK	VMU[dJ	q	���	���������	��	��������	�������������q	�����	kTM	fYZTPNMZN	̀Oa	dPNTT[UW	O	mMYNP\PZONM	\[Y	yOà MQN	PQ	dT[UM	[Y	PQ	XOYNc	N[	NTM	M�NMQN	YMOS[QOVUa	QMZMSSOYa	N[	XY[NMZN	NTM	ldQMYc	P\	PQ	NTM	fYZTPNMZN�S	[XPQP[Q	NTM	YMXYMSMQNONP[QS	N[	NTM	ldQMY	YM�bPYMW	Va	|MZNP[Q	zJ�Ji	ZOQQ[N	VM	̀OWMJ	g\	NTM	fYZTPNMZN	PS	bQOVUM	N[	ZMYNP\a	XOà MQN	PQ	NTM	Ò[bQN	[\	NTM	fXXUPZONP[Qc	NTM	fYZTPNMZN	dPUU	Q[NP\a	NTM	m[QNYOZN[Y	OQW	ldQMY	OS	XY[�PWMW	PQ	|MZNP[Q	zJ�J]J	g\	NTM	m[QNYOZN[Y	OQW	fYZTPNMZN	ZOQQ[N	ORYMM	[Q	O	YM�PSMW	Ò[bQNc	NTM	fYZTPNMZN	dPUU	XY[̀ XNUa	PSSbM	O	mMYNP\PZONM	\[Y	yOà MQN	\[Y	NTM	Ò[bQN	\[Y	dTPZT	NTM	fYZTPNMZN	PS	OVUM	N[	ÒeM	SbZT	YMXYMSMQNONP[QS	N[	NTM	ldQMYJ	kTM	fYZTPNMZN	̀Oa	OUS[	dPNTT[UW	O	mMYNP\PZONM	\[Y	yOà MQN	[Yc	VMZObSM	[\	SbVSM�bMQNUa	WPSZ[�MYMW	M�PWMQZMc	̀Oa	QbUUP\a	NTM	dT[UM	[Y	O	XOYN	[\	O	mMYNP\PZONM	\[Y	yOà MQN	XYM�P[bSUa	PSSbMWc	N[	SbZT	M�NMQN	OS	̀Oa	VM	QMZMSSOYa	PQ	NTM	fYZTPNMZN�S	[XPQP[Q	N[	XY[NMZN	NTM	ldQMY	\Y[̀ 	U[SS	\[Y	dTPZT	NTM	m[QNYOZN[Y	PS	YMSX[QSPVUMc	PQZUbWPQR	U[SS	YMSbUNPQR	\Y[̀ 	OZNS	OQW	[̀ PSSP[QS	WMSZYPVMW	PQ	|MZNP[Q	nJnJic	VMZObSM	[\��				WM\MZNP�M	{[Ye	Q[N	YM̀MWPMW���				NTPYW	XOYNa	ZUOP̀S	\PUMW	[Y	YMOS[QOVUM	M�PWMQZM	PQWPZONPQR	XY[VOVUM	\PUPQR	[\	SbZT	ZUOP̀Sc	bQUMSS	SMZbYPNa	OZZMXNOVUM	N[	NTM	ldQMY	PS	XY[�PWMW	Va	NTM	m[QNYOZN[Y���				\OPUbYM	[\	NTM	m[QNYOZN[Y	N[	̀OeM	XOà MQNS	XY[XMYUa	N[	|bVZ[QNYOZN[YS	[Y	SbXXUPMYS	\[Y	UOV[Yc	̀ONMYPOUS	[Y	M�bPX̀ MQN�� 				YMOS[QOVUM	M�PWMQZM	NTON	NTM	{[Ye	ZOQQ[N	VM	Z[̀ XUMNMW	\[Y	NTM	bQXOPW	VOUOQZM	[\	NTM	m[QNYOZN	|b̀ ���				WÒORM	N[	NTM	ldQMY	[Y	O	|MXOYONM	m[QNYOZN[Y�
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JK				LMNOPQNRSM	MTUVMQWM	XYNX	XYM	ZPL[	\USS	QPX	RM	WP]̂ SMXMV	\UXYUQ	XYM	_PQXLNWX	̀U]Ma	NQV	XYNX	XYM	bQ̂NUV	RNSNQWM	\PbSV	QPX	RM	NVMcbNXM	XP	WPTML	NWXbNS	PL	SUcbUVNXMV	VN]NdMO	ePL	XYM	NQXUWÛNXMV	VMSNfg	PLJh				LM̂MNXMV	eNUSbLM	XP	WNLLf	PbX	XYM	ZPL[	UQ	NWWPLVNQWM	\UXY	XYM	_PQXLNWX	iPWb]MQXOj	k	lJmJn	ZYMQ	MUXYML	̂NLXf	VUÔbXMO	XYM	oLWYUXMWXpO	VMWUOUPQ	LMdNLVUQd	N	_MLXUeUWNXM	ePL	qNf]MQX	bQVML	rMWXUPQ	sjtjua	UQ	\YPSM	PL	UQ	̂NLXa	XYNX	̂NLXf	]Nf	ObR]UX	N	_SNU]	UQ	NWWPLVNQWM	\UXY	oLXUWSM	utjk	lJmJv	ZYMQ	XYM	LMNOPQO	ePL	\UXYYPSVUQd	WMLXUeUWNXUPQ	NLM	LM]PTMVa	WMLXUeUWNXUPQ	\USS	RM	]NVM	ePL	N]PbQXO	L̂MTUPbOSf	\UXYYMSVjk	lJmJw	xe	XYM	oLWYUXMWX	\UXYYPSVO	WMLXUeUWNXUPQ	ePL	̂Nf]MQX	bQVML	rMWXUPQ	sjtjujya	XYM	z\QML	]Nfa	NX	UXO	OPSM	P̂XUPQa	UOObM	{PUQX	WYMW[O	XP	XYM	_PQXLNWXPL	NQV	XP	NQf	rbRWPQXLNWXPL	PL	Ob̂ ŜUML	XP	\YP]	XYM	_PQXLNWXPL	eNUSMV	XP	]N[M	N̂f]MQX	ePL	ZPL[	̂LP̂MLSf	̂MLePL]MV	PL	]NXMLUNS	PL	McbÛ]MQX	ObUXNRSf	VMSUTMLMVj	xe	XYM	z\QML	]N[MO	̂Nf]MQXO	Rf	{PUQX	WYMW[a	XYM	z\QML	OYNSS	QPXUef	XYM	oLWYUXMWX	NQV	XYM	_PQXLNWXPL	OYNSS	LMeSMWX	ObWY	̂Nf]MQX	PQ	UXO	QM|X	ô ŜUWNXUPQ	ePL	qNf]MQXjk	lJK	}~��~���	}�������k	lJKJ�	oeXML	XYM	oLWYUXMWX	YNO	UOObMV	N	_MLXUeUWNXM	ePL	qNf]MQXa	XYM	z\QML	OYNSS	]N[M	̂Nf]MQX	UQ	XYM	]NQQML	NQV	\UXYUQ	XYM	XU]M	̂LPTUVMV	UQ	XYM	_PQXLNWX	iPWb]MQXOa	NQV	OYNSS	OP	QPXUef	XYM	oLWYUXMWXjk	lJKJn	̀YM	_PQXLNWXPL	OYNSS	̂Nf	MNWY	rbRWPQXLNWXPLa	QP	SNXML	XYNQ	OMTMQ	VNfO	NeXML	LMWMÛX	Pe	̂Nf]MQX	eLP]	XYM	z\QMLa	XYM	N]PbQX	XP	\YUWY	XYM	rbRWPQXLNWXPL	UO	MQXUXSMVa	LMeSMWXUQd	̂MLWMQXNdMO	NWXbNSSf	LMXNUQMV	eLP]	̂Nf]MQXO	XP	XYM	_PQXLNWXPL	PQ	NWWPbQX	Pe	XYM	rbRWPQXLNWXPLpO	̂PLXUPQ	Pe	XYM	ZPL[j	̀YM	_PQXLNWXPL	OYNSSa	Rf	N̂ L̂P̂LUNXM	NdLMM]MQX	\UXY	MNWY	rbRWPQXLNWXPLa	LMcbULM	MNWY	rbRWPQXLNWXPL	XP	]N[M	̂Nf]MQXO	XP	rbR�ObRWPQXLNWXPLO	UQ	N	OU]USNL	]NQQMLjk	lJKJv	̀YM	oLWYUXMWX	\USSa	PQ	LMcbMOXa	ebLQUOY	XP	N	rbRWPQXLNWXPLa	Ue	̂LNWXUWNRSMa	UQePL]NXUPQ	LMdNLVUQd	̂MLWMQXNdMO	Pe	WP]̂ SMXUPQ	PL	N]PbQXO	N̂ ŜUMV	ePL	Rf	XYM	_PQXLNWXPL	NQV	NWXUPQ	XN[MQ	XYMLMPQ	Rf	XYM	oLWYUXMWX	NQV	z\QML	PQ	NWWPbQX	Pe	̂PLXUPQO	Pe	XYM	ZPL[	VPQM	Rf	ObWY	rbRWPQXLNWXPLjk	lJKJw	̀YM	z\QML	YNO	XYM	LUdYX	XP	LMcbMOX	\LUXXMQ	MTUVMQWM	eLP]	XYM	_PQXLNWXPL	XYNX	XYM	_PQXLNWXPL	YNO	̂LP̂MLSf	̂NUV	rbRWPQXLNWXPLO	NQV	Ob̂ ŜUMLO	N]PbQXO	̂NUV	Rf	XYM	z\QML	XP	XYM	_PQXLNWXPL	ePL	ObRWPQXLNWXMV	ZPL[j	xe	XYM	_PQXLNWXPL	eNUSO	XP	ebLQUOY	ObWY	MTUVMQWM	\UXYUQ	OMTMQ	VNfOa	XYM	z\QML	OYNSS	YNTM	XYM	LUdYX	XP	WPQXNWX	rbRWPQXLNWXPLO	NQV	Ob̂ ŜUMLO	XP	NOWMLXNUQ	\YMXYML	XYMf	YNTM	RMMQ	̂LP̂MLSf	̂NUVj	�MUXYML	XYM	z\QML	QPL	oLWYUXMWX	OYNSS	YNTM	NQ	PRSUdNXUPQ	XP	̂Nfa	PL	XP	OMM	XP	XYM	̂Nf]MQX	Pe	]PQMf	XPa	N	rbRWPQXLNWXPL	PL	Ob̂ ŜUMLa	M|WM̂X	NO	]Nf	PXYML\UOM	RM	LMcbULMV	Rf	SN\jk	lJKJm	̀YM	_PQXLNWXPLpO	̂Nf]MQXO	XP	Ob̂ ŜUMLO	OYNSS	RM	XLMNXMV	UQ	N	]NQQML	OU]USNL	XP	XYNX	̂LPTUVMV	UQ	rMWXUPQO	sj�j�a	sj�jy	NQV	sj�j�jk	lJKJK	o	_MLXUeUWNXM	ePL	qNf]MQXa	N	̂LPdLMOO	̂Nf]MQXa	PL	̂NLXUNS	PL	MQXULM	bOM	PL	PWWb̂NQWf	Pe	XYM	qLP{MWX	Rf	XYM	z\QML	OYNSS	QPX	WPQOXUXbXM	NWWM̂XNQWM	Pe	ZPL[	QPX	UQ	NWWPLVNQWM	\UXY	XYM	_PQXLNWX	iPWb]MQXOjk	lJKJh	�QSMOO	XYM	_PQXLNWXPL	̂LPTUVMO	XYM	z\QML	\UXY	N	̂Nf]MQX	RPQV	UQ	XYM	ebSS	̂MQNS	Ob]	Pe	XYM	_PQXLNWX	rb]a	N̂f]MQXO	LMWMUTMV	Rf	XYM	_PQXLNWXPL	ePL	ZPL[	̂LP̂MLSf	̂MLePL]MV	Rf	rbRWPQXLNWXPLO	PL	̂LPTUVMV	Rf	Ob̂ ŜUMLO	OYNSS	RM	YMSV	Rf	XYM	_PQXLNWXPL	ePL	XYPOM	rbRWPQXLNWXPLO	PL	Ob̂ ŜUMLO	\YP	̂MLePL]MV	ZPL[	PL	ebLQUOYMV	]NXMLUNSOa	PL	RPXYa	bQVML	WPQXLNWX	\UXY	XYM	_PQXLNWXPL	ePL	\YUWY	̂Nf]MQX	\NO	]NVM	Rf	XYM	z\QMLj	�PXYUQd	WPQXNUQMV	YMLMUQ	OYNSS	LMcbULM	]PQMf	XP	RM	̂SNWMV	UQ	N	OM̂NLNXM	NWWPbQX	NQV	QPX	WP]]UQdSMV	\UXY	]PQMf	Pe	XYM	_PQXLNWXPLa	WLMNXM	NQf	eUVbWUNLf	SUNRUSUXf	PL	XPLX	SUNRUSUXf	PQ	XYM	̂NLX	Pe	XYM	_PQXLNWXPL	ePL	RLMNWY	Pe	XLbOXa	PL	MQXUXSM	NQf	̂MLOPQ	PL	MQXUXf	XP	NQ	N\NLV	Pe	̂bQUXUTM	VN]NdMO	NdNUQOX	XYM	_PQXLNWXPL	ePL	RLMNWY	Pe	XYM	LMcbULM]MQXO	Pe	XYUO	̂LPTUOUPQjk	lJKJ�	qLPTUVMV	XYM	z\QML	YNO	ebSeUSSMV	UXO	̂Nf]MQX	PRSUdNXUPQO	bQVML	XYM	_PQXLNWX	iPWb]MQXOa	XYM	_PQXLNWXPL	OYNSS	VMeMQV	NQV	UQVM]QUef	XYM	z\QML	eLP]	NSS	SPOOa	SUNRUSUXfa	VN]NdM	PL	M|̂MQOMa	UQWSbVUQd	LMNOPQNRSM	NXXPLQMfpO	eMMO	NQV	SUXUdNXUPQ	M|̂MQOMOa	NLUOUQd	PbX	Pe	NQf	SUMQ	WSNU]	PL	PXYML	WSNU]	ePL	̂Nf]MQX	Rf	NQf	rbRWPQXLNWXPL	PL	Ob̂ ŜUML	Pe	NQf	XUMLj	�̂PQ	LMWMÛX	Pe	QPXUWM	Pe	N	SUMQ	WSNU]	PL	PXYML	WSNU]	ePL	̂Nf]MQXa	XYM	z\QML	OYNSS	QPXUef	XYM	_PQXLNWXPLj	xe	N̂ L̂PTMV	Rf	XYM	N̂ ŜUWNRSM	WPbLXa	\YMQ	LMcbULMVa	XYM	_PQXLNWXPL	]Nf	ObROXUXbXM	N	ObLMXf	RPQV	ePL	XYM	̂LP̂MLXf	NdNUQOX	\YUWY	XYM	SUMQ	PL	PXYML	WSNU]	ePL	̂Nf]MQX	YNO	RMMQ	NOOMLXMVj
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J	KLM	NOPQRST	UV	WOXYTZ[\]	̂_̀	abc_d̂̀ĉ	ef̀g	hf̂	dggì	j	k̀b̂d]dcĵ̀	]fb	ljmǹ ĥo	̂_bfip_	hf	]jiq̂	f]	̂_̀	kfĥbjĉfbo	rd̂_dh	g̀s̀h	ejmg	j]̂̀b	b̀c̀dt̂	f]	̂_̀	kfĥbjĉfbug	attqdcĵdfh	]fb	ljmǹ ĥo	fb	d]	̂_̀	vrh̀b	ef̀g	hf̂	tjm	̂_̀	kfĥbjĉfb	rd̂_dh	g̀s̀h	ejmg	j]̂̀b	̂_̀	eĵ̀	̀ĝjwqdg_̀e	dh	̂_̀	kfĥbjĉ	xfciǹ ĥgo	̂_̀	jnfiĥ	c̀b̂d]d̀e	wm	̂_̀	abc_d̂̀ĉ	fb	jrjbèe	wm	wdhedhp	edgtî̀	b̀gfqîdfho	̂_̀h	̂_̀	kfĥbjĉfb	njmo	itfh	g̀s̀h	jeed̂dfhjq	ejmgu	hf̂dc̀	̂f	̂_̀	vrh̀b	jhe	abc_d̂̀ĉo	ĝft	̂_̀	yfbz	iĥdq	tjmǹ ĥ	f]	̂_̀	jnfiĥ	frdhp	_jg	ẁ h̀	b̀c̀ds̀e{	|_̀	kfĥbjĉ	|dǹ	g_jqq	ẁ	̀}̂̀hèe	jttbftbdĵ̀qm	jhe	_̂̀	kfĥbjĉ	~in	g_jqq	ẁ	dhcb̀jg̀e	wm	̂_̀	jnfiĥ	f]	̂_̀	kfĥbjĉfbug	b̀jgfhjwq̀	cfĝg	f]	g_îefrho	èqjm	jhe	ĝjb̂�ito	tqig	dĥ̀ b̀ĝ	jg	tbfsdèe	]fb	dh	̂_̀	kfĥbjĉ	xfciǹ ĥg{J	KL�	�R��[OZ[POQ	�UY�QT[PUZJ	KL�L�	~iwĝjĥdjq	kfntq̀̂dfh	dg	̂_̀	ĝjp̀	dh	̂_̀	tbfpb̀gg	f]	̂_̀	yfbz	r_̀h	̂_̀	yfbz	fb	ègdphĵ̀e	tfb̂dfh	̂_̀b̀f]	dg	gi]]dcd̀ĥqm	cfntq̀̂ 	̀dh	jccfbejhc̀	rd̂_	̂_̀	kfĥbjĉ	xfciǹ ĥg	gf	̂_ĵ	̂_̀	vrh̀b	cjh	fccitm	fb	îdqd�̀	̂_̀	yfbz	]fb	d̂g	dĥ̀hèe	ig̀{J	KL�L�	y_̀h	̂_̀	kfĥbjĉfb	cfhgdèbg	̂_ĵ	̂_̀	yfbzo	fb	j	tfb̂dfh	̂_̀b̀f]	r_dc_	̂_̀	vrh̀b	jpb̀̀g	̂f	jcc̀t̂	g̀tjbĵ̀qmo	dg	giwĝjĥdjqqm	cfntq̀̂ ò	̂_̀	kfĥbjĉfb	g_jqq	tb̀tjb̀	jhe	giwnd̂	̂f	̂_̀	abc_d̂̀ĉ	j	cfntb̀_̀hgds̀	qdĝ	f]	d̂̀ng	̂f	ẁ	cfntq̀̂ è	fb	cfbb̀ĉ̀e	tbdfb	̂f	]dhjq	tjmǹ ĥ{	�jdqib̀	̂f	dhcqiè	jh	d̂̀n	fh	gic_	qdĝ	ef̀g	hf̂	jq̂̀b	̂_̀	b̀gtfhgdwdqd̂m	f]	̂_̀	kfĥbjĉfb	̂f	cfntq̀̂ 	̀jqq	yfbz	dh	jccfbejhc̀	rd̂_	̂_̀	kfĥbjĉ	xfciǹ ĥg{J	KL�L�	�tfh	b̀c̀dt̂	f]	̂_̀	kfĥbjĉfbug	qdĝo	̂_̀	abc_d̂̀ĉ	rdqq	njz̀	jh	dhgt̀ĉdfh	̂f	è^̀bndh̀	r_̀ _̂̀b	̂_̀	yfbz	fb	ègdphĵ̀e	tfb̂dfh	̂_̀b̀f]	dg	giwĝjĥdjqqm	cfntq̀̂ {̀	\]	̂_̀	abc_d̂̀ĉug	dhgt̀ĉdfh	edgcqfg̀g	jhm	d̂̀no	r_̀ _̂̀b	fb	hf̂	dhcqièe	fh	̂_̀	kfĥbjĉfbug	qdĝo	r_dc_	dg	hf̂	gi]]dcd̀ĥqm	cfntq̀̂ 	̀dh	jccfbejhc̀	rd̂_	̂_̀	kfĥbjĉ	xfciǹ ĥg	gf	_̂ĵ	̂_̀	vrh̀b	cjh	fccitm	fb	îdqd�̀	̂_̀	yfbz	fb	ègdphĵ̀e	tfb̂dfh	̂_̀b̀f]	]fb	d̂g	dĥ̀hèe	ig̀o	̂_̀	kfĥbjĉfb	g_jqqo	ẁ]fb̀	dggijhc̀	f]	̂_̀	k̀b̂d]dcĵ̀	f]	~iwĝjĥdjq	kfntq̀̂dfho	cfntq̀̂ 	̀fb	cfbb̀ĉ	gic_	d̂̀n	itfh	hf̂d]dcĵdfh	wm	̂_̀	abc_d̂̀ĉ{	\h	gic_	cjg̀o	̂_̀	kfĥbjĉfb	g_jqq	̂_̀h	giwnd̂	j	b̀�ìĝ	]fb	jhf̂_̀b	dhgt̀ĉdfh	wm	̂_̀	abc_d̂̀ĉ	̂f	è^̀bndh̀	~iwĝjĥdjq	kfntq̀̂dfh{�	�������	|_̀	abc_d̂̀ĉ	rdqq	t̀b]fbn	hf	nfb̀	̂_jh	|rf	���	dhgt̀ĉdfhg	̂f	è^̀bndh̀	r_̀ _̂̀b	̂_̀	yfbz	fb	j	ègdphĵ̀e	tfb̂dfh	̂_̀b̀f]	_jg	ĵ̂jdh̀e	~iwĝjĥdjq	kfntq̀̂dfh	dh	jccfbejhc̀	rd̂_	̂_̀	kfĥbjĉ	xfciǹ ĥg{	|_̀	vrh̀b	dg	̀ĥd̂q̀e	̂f	b̀dnwibg̀ǹ ĥ	]bfn	̂_̀	kfĥbjĉfb	]fb	jnfiĥg	tjde	̂f	̂_̀	abc_d̂̀ĉ	]fb	jhm	jeed̂dfhjq	dhgt̀ĉdfhg{	J	KL�L�	y_̀h	̂_̀	yfbz	fb	ègdphĵ̀e	tfb̂dfh	̂_̀b̀f]	dg	giwĝjĥdjqqm	cfntq̀̂ ò	̂_̀	abc_d̂̀ĉ	rdqq	tb̀tjb̀	j	k̀b̂d]dcĵ̀	f]	~iwĝjĥdjq	kfntq̀̂dfh	̂_ĵ	g_jqq	̀ĝjwqdg_	̂_̀	eĵ̀	f]	~iwĝjĥdjq	kfntq̀̂dfh�	̀ĝjwqdg_	b̀gtfhgdwdqd̂d̀g	f]	̂_̀	vrh̀b	jhe	kfĥbjĉfb	]fb	g̀cibd̂mo	njdĥ̀hjhc̀o	_̀ĵo	îdqd̂d̀go	ejnjp̀	̂f	̂_̀	yfbz	jhe	dhgibjhc̀�	jhe	]d}	̂_̀	̂dǹ	rd̂_dh	r_dc_	̂_̀	kfĥbjĉfb	g_jqq	]dhdg_	jqq	d̂̀ng	fh	̂_̀	qdĝ	jccfntjhmdhp	̂_̀	k̀b̂d]dcĵ̀{	yjbbjĥd̀g	b̀�idb̀e	wm	̂_̀	kfĥbjĉ	xfciǹ ĥg	g_jqq	cfnǹhc̀	fh	̂_̀	eĵ̀	f]	~iwĝjĥdjq	kfntq̀̂dfh	f]	̂_̀	yfbz	fb	ègdphĵ̀e	tfb̂dfh	̂_̀b̀f]	ihq̀gg	f̂_̀brdg̀	tbfsdèe	dh	̂_̀	k̀b̂d]dcĵ̀	f]	~iwĝjĥdjq	kfntq̀̂dfh{J	KL�L�	|_̀	k̀b̂d]dcĵ̀	f]	~iwĝjĥdjq	kfntq̀̂dfh	g_jqq	ẁ	giwnd̂̀̂ e	̂f	̂_̀	vrh̀b	jhe	kfĥbjĉfb	]fb	̂_̀db	rbd̂̀̂ h	jcc̀t̂jhc̀	f]	b̀gtfhgdwdqd̂d̀g	jggdph̀e	̂f	̂_̀n	dh	̂_̀	k̀b̂d]dcĵ̀{	�tfh	gic_	jcc̀t̂jhc̀o	jhe	cfhg̀ĥ	f]	gib̀̂m	d]	jhmo	̂_̀	vrh̀b	g_jqq	njz̀	tjmǹ ĥ	f]	b̀̂jdhjp̀	jttqmdhp	̂f	̂_̀	yfbz	fb	ègdphĵ̀e	tfb̂dfh	̂_̀b̀f]{	~ic_	tjmǹ ĥ	g_jqq	ẁ	je�iĝ̀e	]fb	yfbz	̂_ĵ	dg	dhcfntq̀̂ 	̀fb	hf̂	dh	jccfbejhc̀	rd̂_	̂_̀	b̀�idb̀ǹ ĥg	f]	̂_̀	kfĥbjĉ	xfciǹ ĥg{J	KLK	WOS[POQ	���R�OZ�X	US	��TJ	KLKL�	|_̀	vrh̀b	njm	fccitm	fb	ig̀	jhm	cfntq̀̂ è	fb	tjb̂djqqm	cfntq̀̂ è	tfb̂dfh	f]	̂_̀	yfbz	ĵ	jhm	ĝjp̀	r_̀h	gic_	tfb̂dfh	dg	ègdphĵ̀e	wm	g̀tjbĵ̀	jpb̀̀ ǹ ĥ	rd̂_	̂_̀	kfĥbjĉfbo	tbfsdèe	gic_	fccitjhcm	fb	ig̀	dg	cfhg̀ĥ̀e	f̂	wm	̂_̀	dhgib̀b	jhe	jî_fbd�̀e	wm	tiwqdc	jî_fbd̂d̀g	_jsdhp	�ibdgedĉdfh	fs̀b	̂_̀	lbf�̀ĉ{	~ic_	tjb̂djq	fccitjhcm	fb	ig̀	njm	cfnǹhc̀	r_̀ _̂̀b	fb	hf̂	̂_̀	tfb̂dfh	dg	giwĝjĥdjqqm	cfntq̀̂ ò	tbfsdèe	̂_̀	vrh̀b	jhe	kfĥbjĉfb	_js̀	jcc̀t̂̀e	dh	rbd̂dhp	̂_̀	b̀gtfhgdwdqd̂d̀g	jggdph̀e	̂f	̀jc_	f]	̂_̀n	]fb	tjmǹ ĥgo	b̀̂jdhjp̀o	d]	jhmo	g̀cibd̂mo	njdĥ̀hjhc̀o	_̀ĵo	îdqd̂d̀go	ejnjp̀	̂f	̂_̀	yfbz	jhe	dhgibjhc̀o	jhe	_js̀	jpb̀̀e	dh	rbd̂dhp	cfhc̀bhdhp	̂_̀	t̀bdfe	]fb	cfbb̀ĉdfh	f]	̂_̀	yfbz	jhe	cfnǹhc̀ǹ ĥ	f]	rjbbjĥd̀g	b̀�idb̀e	wm	̂_̀	kfĥbjĉ	xfciǹ ĥg{	y_̀h	̂_̀	kfĥbjĉfb	cfhgdèbg	j	tfb̂dfh	giwĝjĥdjqqm	cfntq̀̂ ò	̂_̀	kfĥbjĉfb	g_jqq	tb̀tjb̀	jhe	giwnd̂	j	qdĝ	̂f	̂_̀	abc_d̂̀ĉ	jg	tbfsdèe	ihèb	~̀ĉdfh	�{�{�{	kfhg̀ĥ	f]	̂_̀	kfĥbjĉfb	̂f	tjb̂djq	fccitjhcm	fb	ig̀	g_jqq	hf̂	ẁ	ihb̀jgfhjwqm	rd̂__̀qe{	|_̀	ĝjp̀	f]	̂_̀	tbfpb̀gg	f]	̂_̀	yfbz	g_jqq	ẁ	è^̀bndh̀e	wm	rbd̂̀̂ h	jpb̀̀ ǹ ĥ	ẁ r̂̀ h̀	̂_̀	vrh̀b	jhe	kfĥbjĉfb	fbo	d]	hf	jpb̀̀ ǹ ĥ	dg	b̀jc_̀eo	wm	ècdgdfh	f]	̂_̀	abc_d̂̀ĉ{
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J	KLKLM	NOOPQRSTPUV	WXRYX	TY	Z[\]	WSXTRSU	Y\\[WŜ\V	YX	[ZP_	T]P	̀âPX_	bŶTXS\TYX_	ŜQ	cX\]RTP\T	Z]SUU	dYR̂TUV	R̂ZWP\T	T]P	SXPS	TY	eP	Y\\[WRPQ	YX	WYXTRŶ	Yf	T]P	gYXh	TY	eP	[ZPQ	R̂	YXQPX	TY	QPTPXOR̂P	ŜQ	XP\YXQ	T]P	\ŶQRTRŶ	Yf	T]P	gYXhiJ	KLKLj	k̂UPZZ	YT]PXaRZP	SlXPPQ	[WŶ_	WSXTRSU	Y\\[WŜ\V	YX	[ZP	Yf	S	WYXTRŶ	YX	WYXTRŶZ	Yf	T]P	gYXh	Z]SUU	̂YT	\ŶZTRT[TP	S\\PWTŜ\P	Yf	gYXh	̂YT	\YOWUVR̂l	aRT]	T]P	XPm[RXPOP̂TZ	Yf	T]P	bŶTXS\T	nY\[OP̂TZiJ	KLop	qrstu	vwxyuz{rws	ts|	qrstu	}t~xzs{J	KLopLo	kWŶ	XP\PRWT	Yf	T]P	bŶTXS\TYX�Z	̂YTR\P	T]ST	T]P	gYXh	RZ	XPSQV	fYX	fR̂SU	R̂ZWP\TRŶ	ŜQ	S\\PWTŜ\P	ŜQ	[WŶ	XP\PRWT	Yf	S	fR̂SU	cWWUR\STRŶ	fYX	�SVOP̂T_	T]P	cX\]RTP\T	aRUU	WXYOWTUV	OShP	Z[\]	R̂ZWP\TRŶi	g]P̂	T]P	cX\]RTP\T	fR̂QZ	T]P	gYXh	S\\PWTSeUP	[̂QPX	T]P	bŶTXS\T	nY\[OP̂TZ	ŜQ	T]P	bŶTXS\T	f[UUV	WPXfYXOPQ_	T]P	cX\]RTP\T	aRUU	WXYOWTUV	RZZ[P	S	fR̂SU	bPXTRfR\STP	fYX	�SVOP̂T	ZTSTR̂l	T]ST	TY	T]P	ePZT	Yf	T]P	cX\]RTP\T�Z	ĥYaUPQlP_	R̂fYXOSTRŶ	ŜQ	ePURPf_	ŜQ	Ŷ	T]P	eSZRZ	Yf	T]P	cX\]RTP\T�Z	Ŷ�ZRTP	�RZRTZ	ŜQ	R̂ZWP\TRŶZ_	T]P	gYXh	]SZ	ePP̂	\YOWUPTPQ	R̂	S\\YXQŜ\P	aRT]	T]P	bŶTXS\T	nY\[OP̂TZ	ŜQ	T]ST	T]P	P̂TRXP	eSUŜ\P	fY[̂Q	TY	eP	Q[P	T]P	bŶTXS\TYX	ŜQ	̂YTPQ	R̂	T]P	fR̂SU	bPXTRfR\STP	RZ	Q[P	ŜQ	WSVSeUPi	�]P	cX\]RTP\T�Z	fR̂SU	bPXTRfR\STP	fYX	�SVOP̂T	aRUU	\ŶZTRT[TP	S	f[XT]PX	XPWXPZP̂TSTRŶ	T]ST	\ŶQRTRŶZ	URZTPQ	R̂	�P\TRŶ	�i��i�	SZ	WXP\PQP̂T	TY	T]P	bŶTXS\TYX�Z	ePR̂l	P̂TRTUPQ	TY	fR̂SU	WSVOP̂T	]S�P	ePP̂	f[UfRUUPQi�	��������	�]P	cX\]RTP\T	aRUU	WPXfYXO	̂Y	OYXP	T]Ŝ	�aY	���	R̂ZWP\TRŶZ	TY	QPTPXOR̂P	a]PT]PX	T]P	gYXh	YX	S	QPZRl̂STPQ	WYXTRŶ	T]PXPYf	]SZ	STTSR̂PQ	�R̂SU	bYOWUPTRŶ	R̂	S\\YXQŜ\P	aRT]	T]P	bŶTXS\T	nY\[OP̂TZi	�]P	̀âPX	RZ	P̂TRTUPQ	TY	XPROe[XZPOP̂T	fXYO	T]P	bŶTXS\TYX	fYX	SOY[̂TZ	WSRQ	TY	T]P	cX\]RTP\T	fYX	ŜV	SQQRTRŶSU	R̂ZWP\TRŶZi	J	KLopLM	�PRT]PX	fR̂SU	WSVOP̂T	̂YX	ŜV	XPOSR̂R̂l	XPTSR̂PQ	WPX\P̂TSlP	Z]SUU	eP\YOP	Q[P	[̂TRU	T]P	bŶTXS\TYX	Z[eORTZ	TY	T]P	cX\]RTP\T	���	Ŝ	SffRQS�RT	T]ST	WSVXYUUZ_	eRUUZ	fYX	OSTPXRSUZ	ŜQ	Pm[RWOP̂T_	ŜQ	YT]PX	R̂QPeTPQ̂PZZ	\Ŷ P̂\TPQ	aRT]	T]P	gYXh	fYX	a]R\]	T]P	̀âPX	YX	T]P	̀âPX�Z	WXYWPXTV	ORl]T	eP	XPZWŶZReUP	YX	P̂\[OePXPQ	�UPZZ	SOY[̂TZ	aRT]]PUQ	eV	̀âPX�	]S�P	ePP̂	WSRQ	YX	YT]PXaRZP	ZSTRZfRPQ_	���	S	\PXTRfR\STP	P�RQP̂\R̂l	T]ST	R̂Z[XŜ\P	XPm[RXPQ	eV	T]P	bŶTXS\T	nY\[OP̂TZ	TY	XPOSR̂	R̂	fYX\P	SfTPX	fR̂SU	WSVOP̂T	RZ	\[XXP̂TUV	R̂	PffP\T_	���	S	aXRTTP̂	ZTSTPOP̂T	T]ST	T]P	bŶTXS\TYX	ĥYaZ	Yf	̂Y	XPSZŶ	T]ST	T]P	R̂Z[XŜ\P	aRUU	̂YT	eP	XP̂PaSeUP	TY	\Y�PX	T]P	WPXRYQ	XPm[RXPQ	eV	T]P	bŶTXS\T	nY\[OP̂TZ_	���	\ŶZP̂T	Yf	Z[XPTV_	Rf	ŜV_	TY	fR̂SU	WSVOP̂T_	���	QY\[OP̂TSTRŶ	Yf	ŜV	ZWP\RSU	aSXXŜTRPZ_	Z[\]	SZ	OŜ[fS\T[XPXZ�	aSXXŜTRPZ	YX	ZWP\RfR\	�[e\ŶTXS\TYX	aSXXŜTRPZ_	ŜQ	���	Rf	XPm[RXPQ	eV	T]P	̀âPX_	YT]PX	QSTS	PZTSeURZ]R̂l	WSVOP̂T	YX	ZSTRZfS\TRŶ	Yf	YeURlSTRŶZ_	Z[\]	SZ	XP\PRWTZ	ŜQ	XPUPSZPZ	ŜQ	aSR�PXZ	Yf	URP̂Z_	\USROZ_	ZP\[XRTV	R̂TPXPZTZ_	YX	P̂\[OeXŜ\PZ	SXRZR̂l	Y[T	Yf	T]P	bŶTXS\T_	TY	T]P	P�TP̂T	ŜQ	R̂	Z[\]	fYXO	SZ	OSV	eP	QPZRl̂STPQ	eV	T]P	̀âPXi	Nf	S	�[e\ŶTXS\TYX	XPf[ZPZ	TY	f[X̂RZ]	S	XPUPSZP	YX	aSR�PX	XPm[RXPQ	eV	T]P	̀âPX_	T]P	bŶTXS\TYX	OSV	f[X̂RZ]	S	eŶQ	ZSTRZfS\TYXV	TY	T]P	̀âPX	TY	R̂QPÔ RfV	T]P	̀âPX	SlSR̂ZT	Z[\]	URP̂_	\USRO_	ZP\[XRTV	R̂TPXPZT_	YX	P̂\[OeXŜ\Pi	Nf	S	URP̂_	\USRO_	ZP\[XRTV	R̂TPXPZT_	YX	P̂\[OeXŜ\P	XPOSR̂Z	[̂ZSTRZfRPQ	SfTPX	WSVOP̂TZ	SXP	OSQP_	T]P	bŶTXS\TYX	Z]SUU	XPf[̂Q	TY	T]P	̀âPX	SUU	OŶPV	T]ST	T]P	̀âPX	OSV	eP	\YOWPUUPQ	TY	WSV	R̂	QRZ\]SXlR̂l	T]P	URP̂_	\USRO_	ZP\[XRTV	R̂TPXPZT_	YX	P̂\[OeXŜ\P_	R̂\U[QR̂l	SUU	\YZTZ	ŜQ	XPSZŶSeUP	STTYX̂PVZ�	fPPZiJ	KLopLj	Nf_	SfTPX	�[eZTŜTRSU	bYOWUPTRŶ	Yf	T]P	gYXh_	fR̂SU	\YOWUPTRŶ	T]PXPYf	RZ	OSTPXRSUUV	QPUSVPQ	T]XY[l]	̂Y	fS[UT	Yf	T]P	bŶTXS\TYX	YX	eV	RZZ[Ŝ\P	Yf	b]ŜlP	̀XQPXZ	SffP\TR̂l	fR̂SU	\YOWUPTRŶ_	ŜQ	T]P	cX\]RTP\T	ZY	\ŶfRXOZ_	T]P	à̂PX	Z]SUU_	[WŶ	SWWUR\STRŶ	eV	T]P	bŶTXS\TYX	ŜQ	\PXTRfR\STRŶ	eV	T]P	cX\]RTP\T_	ŜQ	aRT]Y[T	TPXOR̂STR̂l	T]P	bŶTXS\T_	OShP	WSVOP̂T	Yf	T]P	eSUŜ\P	Q[P	fYX	T]ST	WYXTRŶ	Yf	T]P	gYXh	f[UUV	\YOWUPTPQ_	\YXXP\TPQ_	ŜQ	S\\PWTPQi	Nf	T]P	XPOSR̂R̂l	eSUŜ\P	fYX	gYXh	̂YT	f[UUV	\YOWUPTPQ	YX	\YXXP\TPQ	RZ	UPZZ	T]Ŝ	XPTSR̂SlP	ZTRW[USTPQ	R̂	T]P	bŶTXS\T	nY\[OP̂TZ_	ŜQ	Rf	eŶQZ	]S�P	ePP̂	f[X̂RZ]PQ_	T]P	aXRTTP̂	\ŶZP̂T	Yf	T]P	Z[XPTV	TY	WSVOP̂T	Yf	T]P	eSUŜ\P	Q[P	fYX	T]ST	WYXTRŶ	Yf	T]P	gYXh	f[UUV	\YOWUPTPQ	ŜQ	S\\PWTPQ	Z]SUU	eP	Z[eORTTPQ	eV	T]P	bŶTXS\TYX	TY	T]P	cX\]RTP\T	WXRYX	TY	\PXTRfR\STRŶ	Yf	Z[\]	WSVOP̂Ti	�[\]	WSVOP̂T	Z]SUU	eP	OSQP	[̂QPX	TPXOZ	ŜQ	\ŶQRTRŶZ	lY�PX̂R̂l	fR̂SU	WSVOP̂T_	P�\PWT	T]ST	RT	Z]SUU	̂YT	\ŶZTRT[TP	S	aSR�PX	Yf	bUSROZiJ	KLopL�	�]P	OShR̂l	Yf	fR̂SU	WSVOP̂T	Z]SUU	\ŶZTRT[TP	S	aSR�PX	Yf	bUSROZ	eV	T]P	̀âPX	P�\PWT	T]YZP	SXRZR̂l	fXYOLo				URP̂Z_	bUSROZ_	ZP\[XRTV	R̂TPXPZTZ_	YX	P̂\[OeXŜ\PZ	SXRZR̂l	Y[T	Yf	T]P	bŶTXS\T	ŜQ	[̂ZPTTUPQ�LM				fSRU[XP	Yf	T]P	gYXh	TY	\YOWUV	aRT]	T]P	XPm[RXPOP̂TZ	Yf	T]P	bŶTXS\T	nY\[OP̂TZ�	Lj				TPXOZ	Yf	ZWP\RSU	aSXXŜTRPZ	XPm[RXPQ	eV	T]P	bŶTXS\T	nY\[OP̂TZ�	YXL�				S[QRTZ	WPXfYXOPQ	eV	T]P	̀âPX_	Rf	WPXORTTPQ	eV	T]P	bŶTXS\T	nY\[OP̂TZ_	SfTPX	fR̂SU	WSVOP̂Ti
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I	JKLMKN	OPPQRSTUPQ	VW	WXUTY	RTZ[QUS	\Z	S]Q	̂VUS_TPSV_̀	T	ab\PVUS_TPSV_̀	V_	T	cbRRYXQ_̀	c]TYY	PVUcSXSbSQ	T	dTXeQ_	VW	PYTX[c	\Z	S]TS	RTZQQ	QfPQRS	S]VcQ	R_QeXVbcYZ	[TgQ	XU	d_XSXUh	TUg	XgQUSXWXQg	\Z	S]TS	RTZQQ	Tc	bUcQSSYQg	TS	S]Q	SX[Q	VW	WXUTY	ORRYXPTSXVU	WV_	iTZ[QUSjklmnopq	LM			rlsmqomnst	su	rqlvstv	ktw	rlsrqlmxI	LMKL	vyz{|}	r~{�y�|����	y��	r~��~y���]Q	̂VUS_TPSV_	c]TYY	\Q	_QcRVUcX\YQ	WV_	XUXSXTSXUh̀	[TXUSTXUXUh̀	TUg	cbRQ_eXcXUh	TYY	cTWQSZ	R_QPTbSXVUc	TUg	R_Vh_T[c	XU	PVUUQPSXVU	dXS]	S]Q	RQ_WV_[TUPQ	VW	S]Q	̂VUS_TPSjI	LMK�	vyz{|}	�z	r{~����	y��	r~��{~|}I	LMK�KL	�]Q	̂VUS_TPSV_	c]TYY	ST�Q	_QTcVUT\YQ	R_QPTbSXVUc	WV_	cTWQSZ	VẀ	TUg	c]TYY	R_VeXgQ	_QTcVUT\YQ	R_VSQPSXVU	SV	R_QeQUS	gT[ThQ̀	XU�b_Z̀	V_	YVcc	SVKL				Q[RYVZQQc	VU	S]Q	�V_�	TUg	VS]Q_	RQ_cVUc	d]V	[TZ	\Q	TWWQPSQg	S]Q_Q\Z�K�				S]Q	�V_�	TUg	[TSQ_XTYc	TUg	Q�bXR[QUS	SV	\Q	XUPV_RV_TSQg	S]Q_QXÙ	d]QS]Q_	XU	cSV_ThQ	VU	V_	VWW	S]Q	cXSQ̀	bUgQ_	PT_Q̀	PbcSVgZ̀	V_	PVUS_VY	VW	S]Q	̂VUS_TPSV_̀	T	ab\PVUS_TPSV_̀	V_	T	ab\�cb\PVUS_TPSV_�	TUgK�				VS]Q_	R_VRQ_SZ	TS	S]Q	cXSQ	V_	Tg�TPQUS	S]Q_QSV̀	cbP]	Tc	S_QQc̀	c]_b\c̀	YTdUc̀	dTY�c̀	RTeQ[QUSc̀	_VTgdTZc̀	cS_bPSb_Qc̀	TUg	bSXYXSXQc	UVS	gQcXhUTSQg	WV_	_Q[VeTỲ	_QYVPTSXVÙ	V_	_QRYTPQ[QUS	XU	S]Q	PVb_cQ	VW	PVUcS_bPSXVUjI	LMK�K�	�]Q	̂VUS_TPSV_	c]TYY	PV[RYZ	dXS]̀	TUg	hXeQ	UVSXPQc	_Q�bX_Qg	\Z	TRRYXPT\YQ	YTdc̀	cSTSbSQc̀	V_gXUTUPQc̀	PVgQc̀	_bYQc	TUg	_QhbYTSXVUc̀	TUg	YTdWbY	V_gQ_c	VW	Rb\YXP	TbS]V_XSXQc̀	\QT_XUh	VU	cTWQSZ	VW	RQ_cVUc	V_	R_VRQ_SZ	V_	S]QX_	R_VSQPSXVU	W_V[	gT[ThQ̀	XU�b_Z̀	V_	YVccjI	LMK�K�	�]Q	̂VUS_TPSV_	c]TYY	X[RYQ[QUS̀	Q_QPS̀	TUg	[TXUSTXÙ	Tc	_Q�bX_Qg	\Z	QfXcSXUh	PVUgXSXVUc	TUg	RQ_WV_[TUPQ	VW	S]Q	̂VUS_TPS̀	_QTcVUT\YQ	cTWQhbT_gc	WV_	cTWQSZ	TUg	R_VSQPSXVÙ	XUPYbgXUh	RVcSXUh	gTUhQ_	cXhUc	TUg	VS]Q_	dT_UXUhc	ThTXUcS	]T�T_gc�	R_V[bYhTSXUh	cTWQSZ	_QhbYTSXVUc�	TUg	UVSXWZXUh	S]Q	VdUQ_c	TUg	bcQ_c	VW	Tg�TPQUS	cXSQc	TUg	bSXYXSXQc	VW	S]Q	cTWQhbT_gcjI	LMK�K�	�]QU	bcQ	V_	cSV_ThQ	VW	QfRYVcXeQc	V_	VS]Q_	]T�T_gVbc	[TSQ_XTYc	V_	Q�bXR[QUS̀	V_	bUbcbTY	[QS]Vgc	T_Q	UQPQccT_Z	WV_	QfQPbSXVU	VW	S]Q	�V_�̀	S]Q	̂VUS_TPSV_	c]TYY	QfQ_PXcQ	bS[VcS	PT_Q	TUg	PT__Z	VU	cbP]	TPSXeXSXQc	bUgQ_	cbRQ_eXcXVU	VW	R_VRQ_YZ	�bTYXWXQg	RQ_cVUUQYjI	LMK�KN	�]Q	̂VUS_TPSV_	c]TYY	R_V[RSYZ	_Q[QgZ	gT[ThQ	TUg	YVcc	�VS]Q_	S]TU	gT[ThQ	V_	YVcc	XUcb_Qg	bUgQ_	R_VRQ_SZ	XUcb_TUPQ	_Q�bX_Qg	\Z	S]Q	̂VUS_TPS	�VPb[QUSc�	SV	R_VRQ_SZ	_QWQ__Qg	SV	XU	aQPSXVUc	��j�j�j�	TUg	��j�j�j�	PTbcQg	XU	d]VYQ	V_	XU	RT_S	\Z	S]Q	̂VUS_TPSV_̀	T	ab\PVUS_TPSV_̀	T	ab\�cb\PVUS_TPSV_̀	V_	TUZVUQ	gX_QPSYZ	V_	XUgX_QPSYZ	Q[RYVZQg	\Z	TUZ	VW	S]Q[̀	V_	\Z	TUZVUQ	WV_	d]VcQ	TPSc	S]QZ	[TZ	\Q	YXT\YQ	TUg	WV_	d]XP]	S]Q	̂VUS_TPSV_	Xc	_QcRVUcX\YQ	bUgQ_	aQPSXVUc	��j�j�j�	TUg	��j�j�j�j	�]Q	̂VUS_TPSV_	[TZ	[T�Q	T	̂YTX[	WV_	S]Q	PVcS	SV	_Q[QgZ	S]Q	gT[ThQ	V_	YVcc	SV	S]Q	QfSQUS	cbP]	gT[ThQ	V_	YVcc	Xc	TSS_X\bST\YQ	SV	TPSc	V_	V[XccXVUc	VW	S]Q	�dUQ_	V_	O_P]XSQPS	V_	TUZVUQ	gX_QPSYZ	V_	XUgX_QPSYZ	Q[RYVZQg	\Z	QXS]Q_	VW	S]Q[̀	V_	\Z	TUZVUQ	WV_	d]VcQ	TPSc	QXS]Q_	VW	S]Q[	[TZ	\Q	YXT\YQ̀	TUg	UVS	TSS_X\bST\YQ	SV	S]Q	WTbYS	V_	UQhYXhQUPQ	VW	S]Q	̂VUS_TPSV_j	�]Q	WV_QhVXUh	V\YXhTSXVUc	VW	S]Q	̂VUS_TPSV_	T_Q	XU	TggXSXVU	SV	S]Q	V̂US_TPSV_�c	V\YXhTSXVUc	bUgQ_	aQPSXVU	�j��jI	LMK�K�	�]Q	̂VUS_TPSV_	c]TYY	gQcXhUTSQ	T	_QcRVUcX\YQ	[Q[\Q_	VW	S]Q	̂VUS_TPSV_�c	V_hTUX�TSXVU	TS	S]Q	cXSQ	d]VcQ	gbSZ	c]TYY	\Q	S]Q	R_QeQUSXVU	VW	TPPXgQUScj	�]Xc	RQ_cVU	c]TYY	\Q	S]Q	̂VUS_TPSV_�c	cbRQ_XUSQUgQUS	bUYQcc	VS]Q_dXcQ	gQcXhUTSQg	\Z	S]Q	̂VUS_TPSV_	XU	d_XSXUh	SV	S]Q	�dUQ_	TUg	O_P]XSQPSjI	LMK�K�	�]Q	̂VUS_TPSV_	c]TYY	UVS	RQ_[XS	TUZ	RT_S	VW	S]Q	PVUcS_bPSXVU	V_	cXSQ	SV	\Q	YVTgQg	cV	Tc	SV	PTbcQ	gT[ThQ	V_	P_QTSQ	TU	bUcTWQ	PVUgXSXVUjI	LMK�K 	n�¡�~}	�~	wy�y�{	|�	r{~���	�~	r~��{~|}¢W	QXS]Q_	RT_SZ	cbWWQ_c	XU�b_Z	V_	gT[ThQ	SV	RQ_cVU	V_	R_VRQ_SZ	\QPTbcQ	VW	TU	TPS	V_	V[XccXVU	VW	S]Q	VS]Q_	RT_SZ̀	V_	VW	VS]Q_c	WV_	d]VcQ	TPSc	cbP]	RT_SZ	Xc	YQhTYYZ	_QcRVUcX\YQ̀	UVSXPQ	VW	S]Q	XU�b_Z	V_	gT[ThQ̀	d]QS]Q_	V_	UVS	XUcb_Qg̀	c]TYY	\Q	hXeQU	SV	S]Q	VS]Q_	RT_SZ	dXS]XU	T	_QTcVUT\YQ	SX[Q	UVS	QfPQQgXUh	��	gTZc	TWSQ_	gXcPVeQ_Zj	�]Q	UVSXPQ	c]TYY	R_VeXgQ	cbWWXPXQUS	gQSTXY	SV	QUT\YQ	S]Q	VS]Q_	RT_SZ	SV	XUeQcSXhTSQ	S]Q	[TSSQ_j
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J	KLMN	OPQPRSTUV	WPXYRZP[V	P\S	]ÛVXP\_YVJ	KLMNMK	̀ab	cdefghifdg	jk	gbkldekjmnb	odg	idplnjheib	qjfa	her	gbstjgbpbefk	jeintubu	je	fab	cdefghif	vditpbefk	gbwhgujew	ahxhgudtk	phfbgjhnk	dg	ktmkfheibky	zo	fab	cdefghifdg	beidtefbgk	h	ahxhgudtk	phfbgjhn	dg	ktmkfheib	edf	huugbkkbu	je	fab	cdefghif	vditpbefk	heu	jo	gbhkdehmnb	lgbihtfjdek	qjnn	mb	jehubsthfb	fd	lgb{bef	odgbkbbhmnb	mdujnr	je|tgr	dg	ubhfa	fd	lbgkdek	gbktnfjew	ogdp	h	phfbgjhn	dg	ktmkfheib}	jeintujew	mtf	edf	njpjfbu	fd	hkmbkfdk	dg	ldnriandgjehfbu	mjlabern	~�c��}	beidtefbgbu	de	fab	kjfb	mr	fab	cdefghifdg}	fab	cdefghifdg	kahnn}	tlde	gbidwejxjew	fab	ideujfjde}	jppbujhfbnr	kfdl	�dg�	je	fab	hoobifbu	hgbh	heu	edfjor	fab	�qebg	heu	�giajfbif	do	fab	ideujfjdeyJ	KLMNM�	�lde	gbibjlf	do	fab	cdefghifdg�k	edfjib}	fab	�qebg	kahnn	dmfhje	fab	kbg{jibk	do	h	njibekbu	nhmdghfdgr	fd	{bgjor	fab	lgbkbeib	dg	hmkbeib	do	fab	phfbgjhn	dg	ktmkfheib	gbldgfbu	mr	fab	cdefghifdg	heu}	je	fab	b{bef	ktia	phfbgjhn	dg	ktmkfheib	jk	odteu	fd	mb	lgbkbef}	fd	ihtkb	jf	fd	mb	gbeubgbu	ahgpnbkky	�enbkk	dfabgqjkb	gbstjgbu	mr	fab	cdefghif	vditpbefk}	fab	�qebg	kahnn	otgejka	je	qgjfjew	fd	fab	cdefghifdg	heu	�giajfbif	fab	ehpbk	heu	sthnjojihfjdek	do	lbgkdek	dg	befjfjbk	qad	hgb	fd	lbgodgp	fbkfk	{bgjorjew	fab	lgbkbeib	dg	hmkbeib	do	fab	phfbgjhn	dg	ktmkfheib	dg	qad	hgb	fd	lbgodgp	fab	fhk�	do	gbpd{hn	dg	khob	idefhjepbef	do	fab	phfbgjhn	dg	ktmkfheiby	̀ab	cdefghifdg	heu	fab	�giajfbif	qjnn	lgdplfnr	gblnr	fd	fab	�qebg	je	qgjfjew	kfhfjew	qabfabg	dg	edf	bjfabg	ahk	gbhkdehmnb	dm|bifjde	fd	fab	lbgkdek	dg	befjfjbk	lgdldkbu	mr	fab	�qebgy	zo	bjfabg	fab	cdefghifdg	dg	�giajfbif	ahk	he	dm|bifjde	fd	h	lbgkde	dg	befjfr	lgdldkbu	mr	fab	�qebg}	fab	�qebg	kahnn	lgdldkb	hedfabg	fd	qadp	fab	cdefghifdg	heu	fab	�giajfbif	ah{b	ed	gbhkdehmnb	dm|bifjdey	�abe	fab	phfbgjhn	dg	ktmkfheib	ahk	mbbe	gbeubgbu	ahgpnbkk}	�dg�	je	fab	hoobifbu	hgbh	kahnn	gbktpb	tlde	qgjffbe	hwgbbpbef	do	fab	�qebg	heu	cdefghifdgy	�r	cahewb	�gubg}	fab	cdefghif	̀jpb	kahnn	mb	b�fbeubu	hllgdlgjhfbnr	heu	fab	cdefghif	�tp	kahnn	mb	jeigbhkbu	mr	fab	hpdtef	do	fab	cdefghifdg�k	gbhkdehmnb	huujfjdehn	idkfk	do	katfudqe}	ubnhr}	heu	kfhgf�tlyJ	KLMNMN	̀d	fab	otnnbkf	b�fbef	lbgpjffbu	mr	nhq}	fab	�qebg	kahnn	jeubpejor	heu	adnu	ahgpnbkk	fab	cdefghifdg}	�tmidefghifdgk}	�giajfbif}	�giajfbif�k	idektnfhefk}	heu	hwbefk	heu	bplndrbbk	do	her	do	fabp	ogdp	heu	hwhjekf	inhjpk}	uhphwbk}	ndkkbk}	heu	b�lbekbk}	jeintujew	mtf	edf	njpjfbu	fd	hffdgebrk�	obbk}	hgjkjew	dtf	do	dg	gbktnfjew	ogdp	lbgodgpheib	do	fab	�dg�	je	fab	hoobifbu	hgbh	jo	je	ohif	fab	phfbgjhn	dg	ktmkfheib	lgbkbefk	fab	gjk�	do	mdujnr	je|tgr	dg	ubhfa	hk	ubkigjmbu	je	�bifjde	��y�y�	heu	ahk	edf	mbbe	gbeubgbu	ahgpnbkk}	lgd{jubu	fahf	ktia	inhjp}	uhphwb}	ndkk}	dg	b�lbekb	jk	hffgjmtfhmnb	fd	mdujnr	je|tgr}	kji�ebkk}	ujkbhkb	dg	ubhfa}	dg	fd	je|tgr	fd	dg	ubkfgtifjde	do	fhewjmnb	lgdlbgfr	~dfabg	fahe	fab	�dg�	jfkbno�}	b�iblf	fd	fab	b�fbef	fahf	ktia	uhphwb}	ndkk}	dg	b�lbekb	jk	utb	fd	fab	ohtnf	dg	ebwnjwbeib	do	fab	lhgfr	kbb�jew	jeubpejfryJ	KLMNM�	̀ab	�qebg	kahnn	edf	mb	gbkldekjmnb	teubg	fajk	�bifjde	��y�	odg	ahxhgudtk	phfbgjhnk	dg	ktmkfheibk	fab	cdefghifdg	mgjewk	fd	fab	kjfb	tenbkk	ktia	phfbgjhnk	dg	ktmkfheibk	hgb	gbstjgbu	mr	fab	cdefghif	vditpbefky	̀ab	�qebg	kahnn	mb	gbkldekjmnb	odg	ahxhgudtk	phfbgjhnk	dg	ktmkfheibk	gbstjgbu	mr	fab	cdefghif	vditpbefk}	b�iblf	fd	fab	b�fbef	do	fab	cdefghifdg�k	ohtnf	dg	ebwnjwbeib	je	fab	tkb	heu	aheunjew	do	ktia	phfbgjhnk	dg	ktmkfheibkyJ	KLMNM�	̀ab	cdefghifdg	kahnn	gbjpmtgkb	fab	�qebg	odg	fab	idkf	heu	b�lbekb	fab	�qebg	jeitgk	~��	odg	gbpbujhfjde	do	ahxhgudtk	phfbgjhnk	dg	ktmkfheibk	fab	cdefghifdg	mgjewk	fd	fab	kjfb	heu	ebwnjwbefnr	aheunbk}	dg	~��	qabgb	fab	cdefghifdg	ohjnk	fd	lbgodgp	jfk	dmnjwhfjdek	teubg	�bifjde	��y�y�}	b�iblf	fd	fab	b�fbef	fahf	fab	idkf	heu	b�lbekb	hgb	utb	fd	fab	�qebg�k	ohtnf	dg	ebwnjwbeibyJ	KLMNM�	zo}	qjfadtf	ebwnjwbeib	de	fab	lhgf	do	fab	cdefghifdg}	fab	cdefghifdg	jk	abnu	njhmnb	mr	h	wd{bgepbef	hwbeir	odg	fab	idkf	do	gbpbujhfjde	do	h	ahxhgudtk	phfbgjhn	dg	ktmkfheib	kdnbnr	mr	gbhkde	do	lbgodgpjew	�dg�	hk	gbstjgbu	mr	fab	cdefghif	vditpbefk}	fab	�qebg	kahnn	gbjpmtgkb	fab	cdefghifdg	odg	hnn	idkf	heu	b�lbekb	fabgbmr	jeitggbuyJ	KLM�	��YR�Y\_ZYVze	he	bpbgwbeir	hoobifjew	khobfr	do	lbgkdek	dg	lgdlbgfr}	fab	cdefghifdg	kahnn	hif}	hf	fab	cdefghifdg�k	ujkigbfjde}	fd	lgb{bef	fagbhfbebu	uhphwb}	je|tgr}	dg	ndkky	�uujfjdehn	idplbekhfjde	dg	b�fbekjde	do	fjpb	inhjpbu	mr	fab	cdefghifdg	de	hiidtef	do	he	bpbgwbeir	kahnn	mb	ubfbgpjebu	hk	lgd{jubu	je	�gfjinb	��	heu	�gfjinb	�y�������	KK			��]������	�� 	¡¢� ]J	KKMK	�T\XRP_XTR£V	�\VURP\_Y	P\S	¡T\SVJ	KKMKMK	̀ab	cdefghifdg	kahnn	ltgiahkb	ogdp	heu	phjefhje	je	h	idplher	dg	idplhejbk	nhqotnnr	htfadgjxbu	fd	ud	mtkjebkk	je	fab	|tgjkujifjde	je	qajia	fab	�gd|bif	jk	ndihfbu	ktia	jektgheib	hk	qjnn	lgdfbif	fab	cdefghifdg	ogdp	inhjpk	kbf	odgfa	mbndq	qajia	phr	hgjkb	dtf	do	dg	gbktnf	ogdp	fab	cdefghifdg�k	dlbghfjdek	heu	idplnbfbu	dlbghfjdek	teubg	fab	cdefghif	heu	odg	qajia	fab	cdefghifdg	phr	mb	nbwhnnr	njhmnb}	qabfabg	ktia	dlbghfjdek	mb	mr	fab	cdefghifdg	dg	mr	



������ ���	
������	����	�	�����	���������	�	� ��!	� �"!	� �#!	� �"!	� $�!	� "�!	� "#!	� %�!	� %$!	� %%!	� ��!	� �%!	� #�!	�  �!	����	&�'	�����	�((	�����)	��)��*�'�	+,��	������&�	��)�����	�-	���������)!.	+������&�	��)�����	�-	���������)!.	+���!.	���	���	/���!	&�'	+���	�����&��	
������).	&��	��&'��&�0)	�-	,��	������&�	��)�����	�-	���������)�	,��)	'������	1&)	���'��'	&�	��2�%2$�	3,	��	��4� 4���5	�'��	6�'��	7��5��5�5"�"�	1����	�8����)	��	��4� 4���5!	�)	���	-��	��)&(�!	�)	(����)�'	-��	���9����	)�	��(�!	&�'	�&�	��(�	:�	)�'	��	&����'&���	1���	���	���	�����&��	
������);	,���)	�-	<��*����	,�	������	���������	*��(&����)!	�9�&�(	'����-�=&�&�����&��)�����>?@A	BC�@?D	 E$F �
�$#G HI

J	KLMNOPQRJNQOR	OR	MS	JPSOPT	UVRTNQWS	OR	VPUVRTNQWS	TXYWOSTU	MS	JPS	OZ	Q[TX\	OR	MS	JPSOPT	ZOR	][ÔT	JNQ̂	JPS	OZ	Q[TX	XJS	MT	WVJMWT_à				bWJVX̂	LPUTR	]ORcTR̂d	NOXYTP̂JQVOP\	UV̂JMVWVQS	MTPTZVQ	JPU	OQ[TR	̂VXVWJR	TXYWOSTT	MTPTZVQ	JNQ̂	Q[JQ	JRT	JYYWVNJMWT	QO	Q[T	eORc	QO	MT	YTRZORXTUfg̀				bWJVX̂	ZOR	UJXJhT̂	MTNJL̂T	OZ	MOUVWS	VPiLRS\	ONNLYJQVOPJW	̂VNcPT̂̂	OR	UV̂TĴT\	OR	UTJQ[	OZ	Q[T	bOPQRJNQORd̂	TXYWOSTT̂fj̀				bWJVX̂	ZOR	UJXJhT̂	MTNJL̂T	OZ	MOUVWS	VPiLRS\	̂VNcPT̂̂	OR	UV̂TĴT\	OR	UTJQ[	OZ	JPS	YTR̂OP	OQ[TR	Q[JP	Q[T	bOPQRJNQORd̂	TXYWOSTT̂fk̀				bWJVX̂	ZOR	UJXJhT̂	VP̂LRTU	MS	L̂LJW	YTR̂OPJW	VPiLRS	WVJMVWVQS	NOlTRJhTfm̀				bWJVX̂	ZOR	UJXJhT̂\	OQ[TR	Q[JP	QO	Q[T	eORc	VQ̂TWZ\	MTNJL̂T	OZ	VPiLRS	QO	OR	UT̂QRLNQVOP	OZ	QJPhVMWT	YROYTRQS\	VPNWLUVPh	WÔ 	̂OZ	L̂T	RT̂LWQVPh	Q[TRTZROXfǹ				bWJVX̂	ZOR	UJXJhT̂	MTNJL̂T	OZ	MOUVWS	VPiLRS\	UTJQ[	OZ	J	YTR̂OP	OR	YROYTRQS	UJXJhT	JRV̂VPh	OLQ	OZ	O]PTR̂[VY\	XJVPQTPJPNT	OR	L̂T	OZ	J	XOQOR	lT[VNWTfò				bWJVX̂	ZOR	MOUVWS	VPiLRS	OR	YROYTRQS	UJXJhT	JRV̂VPh	OLQ	OZ	NOXYWTQTU	OYTRJQVOP̂f	JPÙp				bWJVX̂	VPlOWlVPh	NOPQRJNQLJW	WVJMVWVQS	VP̂LRJPNT	JYYWVNJMWT	QO	Q[T	bOPQRJNQORd̂	OMWVhJQVOP̂	LPUTR	KTNQVOP	qrstrru				vVJMVWVQS	wP̂LRJPNT	̂[JWW	VPNWLUT	JWW	Q[T	XJiOR	UVlV̂VOP̂	OZ	NOlTRJhT	JPU	MT	OP	J	NOXYRT[TP̂VlT	MĴV̂	VPNWLUVPh	rs				xRTXV̂T̂	yYTRJQVOP̂	zVPNWLUVPh	{|b}~	Ĵ	JYYWVNJMWT�				r�				wPUTYTPUTPQ	bOPQRJNQOR̂	YROQTNQVlTr				rq				xROULNQ̂	JPU	bOXYWTQTU	yYTRJQVOP̂r				r�r				xTR̂OPJW	wPiLRS	vVJMVWVQS	]VQ[	�XYWOSXTPQ	��NWL̂VOP	UTWTQTUr				r�				bOPQRJNQLJW	�	wPNWLUVPh	̂YTNVZVTU	YROlV̂VOP̂	ZOR	bOPQRJNQORd̂	OMWVhJQVOP	LPUTR	xJRJhRJY[	�rstr				r�				�ROJU	�ORX	xROYTRQS	�JXJhT	VPNWLUVPh	bOXYWTQTU	yYTRJQVOPr	�	aààg	�[T	VP̂LRJPNT	RT�LVRTU	MS	KTNQVOP	ssrsrs	̂[JWW	MT	]RVQQTP	ZOR	POQ	WT̂̂	Q[JP	WVXVQ̂	OZ	WVJMVWVQS	̂YTNVZVTU	VP	Q[T	bOPQRJNQ	�ONLXTPQ̂	OR	RT�LVRTU	MS	WJ]\	][VN[TlTR	NOlTRJhT	V̂	hRTJQTRr	bOlTRJhT̂\	][TQ[TR	]RVQQTP	OP	JP	ONNLRRTPNT	OR	NWJVX̂|XJUT	MĴV̂\	̂[JWW	MT	XJVPQJVPTU	]VQ[OLQ	VPQTRRLYQVOP	ZROX	Q[T	UJQT	OZ	NOXXTPNTXTPQ	OZ	Q[T	eORc	LPQVW	Q[T	UJQT	OZ	ZVPJW	YJSXTPQ	JPU	QTRXVPJQVOP	OZ	JPS	NOlTRJhT	RT�LVRTU	QO	MT	XJVPQJVPTU	JZQTR	ZVPJW	YJSXTPQ\	JPU\	]VQ[	RT̂YTNQ	QO	Q[T	bOPQRJNQORd̂	NOXYWTQTU	OYTRJQVOP̂	NOlTRJhT\	LPQVW	Q[T	T�YVRJQVOP	OZ	Q[T	YTRVOU	ZOR	NORRTNQVOP	OZ	eORc	OR	ZOR	̂LN[	OQ[TR	YTRVOU	ZOR	XJVPQTPJPNT	OZ	NOXYWTQTU	OYTRJQVOP̂	NOlTRJhT	Ĵ	̂YTNVZVTU	VP	Q[T	bOPQRJNQ	�ONLXTPQ̂r		�TZTR	QO	KLYYWTXTPQJRS	�TPTRJW	bOPUVQVOP̂	ZOR	Q[T	vVJMVWVQS	̂YTNVZVTU	VP	�RcJP̂Ĵ	vJ]r	�	aààj	bTRQVZVNJQT̂	OZ	VP̂LRJPNT	JNNTYQJMWT	QO	Q[T	y]PTR	̂[JWW	MT	ZVWTU	]VQ[	Q[T	y]PTR	YRVOR	QO	NOXXTPNTXTPQ	OZ	Q[T	eORc	JPU	Q[TRTJZQTR	LYOP	RTPT]JW	OR	RTYWJNTXTPQ	OZ	TJN[	RT�LVRTU	YOWVNS	OZ	VP̂LRJPNTr	�[T̂T	NTRQVZVNJQT̂	JPU	Q[T	VP̂LRJPNT	YOWVNVT̂	RT�LVRTU	MS	Q[V̂	KTNQVOP	ssrs	̂[JWW	NOPQJVP	J	YROlV̂VOP	Q[JQ	NOlTRJhT̂	JZZORUTU	LPUTR	Q[T	YOWVNVT̂	]VWW	POQ	MT	NJPNTWTU	OR	JWWO]TU	QO	T�YVRT	LPQVW	JQ	WTĴQ	q�	UJŜd	YRVOR	]RVQQTP	POQVNT	[Ĵ	MTTP	hVlTP	QO	Q[T	y]PTRr	�P	JUUVQVOPJW	NTRQVZVNJQT	TlVUTPNVPh	NOPQVPLJQVOP	OZ	WVJMVWVQS	NOlTRJhT\	VPNWLUVPh	NOlTRJhT	ZOR	NOXYWTQTU	OYTRJQVOP̂\	[̂JWW	MT	̂LMXVQQTU	]VQ[	Q[T	ZVPJW	�YYWVNJQVOP	ZOR	xJSXTPQ	Ĵ	RT�LVRTU	MS	KTNQVOP	urs�r�	JPU	Q[TRTJZQTR	LYOP	RTPT]JW	OR	RTYWJNTXTPQ	OZ	̂LN[	NOlTRJhT	LPQVW	Q[T	T�YVRJQVOP	OZ	Q[T	QVXT	RT�LVRTU	MS	KTNQVOP	ssrsr�r	wPZORXJQVOP	NOPNTRPVPh	RTULNQVOP	OZ	NOlTRJhT	OP	JNNOLPQ	OZ	RTlV̂TU	WVXVQ̂	OR	NWJVX̂	YJVU	LPUTR	Q[T	�TPTRJW	�hhRThJQT\	OR	MOQ[\	̂[JWW	MT	ZLRPV̂[TU	MS	Q[T	bOPQRJNQOR	]VQ[	RTĴOPJMWT	YROXYQPT̂̂r�[T	bOPQRJNQOR\	JQ	[V̂	T�YTP̂T\	̂[JWW	TZZTNQ	JPU	XJVPQJVP	VP̂LRJPNT	]VQ[	NJRRVTR̂	JYYROlTU	MS	Q[T	y]PTRr		xRVOR	QO	NOXXTPNTXTPQ	OZ	Q[T	eORc	LPUTR	Q[V̂	bOPQRJNQ\	Q[T	bOPQRJNQOR	̂[JWW	ZLRPV̂[	OPT	NOYS	OZ	TJN[	OZ	Q[T	bTRQVZVNJQT̂	OZ	wP̂LRJPNT	[TRTVP	RT�LVRTU	OR	TJN[	NOYS	OZ	Q[T	�hRTTXTPQ	][VN[	̂[JWW	̂YTNVZVNJWWS	̂TQ	ZORQ[	Q[T	TlVUTPNT	OZ	JWW	NOlTRJhT	RT�LVRTU	MS	KLMYJRJhRJY[̂	ssrsrs\	ssrsr�\	JPU	ssrsrqr		�[T	ZOR	OZ	Q[T	bTRQVZVNJQT	̂[JWW	MT	�w�	�ONLXTPQ	����\	�bTRQVZVNJQT̂	OZ	wP̂LRJPNT�r		�[T	bOPQRJNQOR	̂[JWW	ZLRPV̂[	QO	Q[T	y]PTR	NOYVT̂	OZ	JPS	TPUOR̂TXTPQ̂	Q[JQ	JRT	T̂�LTPQVJWWS	V̂̂LTU	JXTPUVPh	NOlTRJhT	WVXVQ̂r		�[T	bTRQVZVNJQT	̂[JWW	̂QJQT	Q[JQ	̂LN[	NOlTRJhT	̂[JWW	POQ	MT	NJPNTWWTU	OR	XOUVZVTU	T�NTYQ	LYOP	Q[VRQS	zq��	UJS	YRVOR	]RVQQTP	POQVNT	MS	RThV̂QTRTU	XJVW	QO	Q[T	y]PTRr	�	������	�[T	bOPQRJNQOR	̂[JWW	POQ	NOXXTPNT	]ORc	LPUTR	Q[V̂	bOPQRJNQ	OR	JWWO]	JPS	̂LMNOPQRJNQOR	QO	NOXXTPNT	]ORc	LPQVW	[T	[Ĵ	OMQJVPTU	JWW	Q[T	VP̂LRJPNT	[JlT	MTTP	ZVWTU	]VQ[	Q[T	y]PTR	JPU	Q[T	�RN[VQTNQ	JPU	JYYROlTU	MS	Q[T	y]PTRr	�������	�[T	RT�LVRTU	VP̂LRJPNT	XL̂Q	MT	]RVQQTP	MS	J	NOXYJPS	WVNTP̂TU	QO	UO	ML̂VPT̂̂	VP	Q[T	KQJQT	OZ	�RcJP̂Ĵ\	JQ	Q[T	QVXT	Q[T	YOWVNS	V̂	V̂̂LTUr
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JKKLKLM	NOP	QRSTUVWTRU	XOVYY	SRT	WVZXP	VS[	\SXZUVSWP	TR	]P	WVSWPYYP̂	SRU	_PÙ\T	VS[	\SXZUVSWP	TR	YV_XPa		bYY	\SXZUVSWP	_RY\W\PX	XOVYY	WRSTV\S	V	WYVZXP	TR	TOP	PccPWT	TOVT	TOP	_RY\W[	XOVYY	SRT	WVSWPYYP̂	RU	UP̂ZWP̂d	UPXTU\WTP̂	RU	Y\̀\TP̂	ZST\Y	TO\UT[	efgh	̂V[X	VcTPU	TOP	ijSPU	VŜ	TOP	bUWO\TPWT	OVkP	UPWP\kP̂	jU\TTPS	SRT\WP	VX	Pk\̂PSWP̂	][	UPTZUS	UPWP\_T	Rc	UPl\XTPUP̂	YPTTPUa		QPUT\c\WVTPX	Rc	\SXZUVSWP	XOVYY	WRSTV\S	\SXZUP̂d	TOP	PmTPST	Rc	TOP	\SXZUVSWPd	TOP	YRWVT\RS	VŜ	TOP	R_PUVT\RSX	TR	jO\WO	TOP	\SXZUVSWP	V__Y\PXd	TOP	Pm_\UVT\RS	̂VTPd	VŜ	TOP	V]RkP	̀PST\RSP̂	nRT\WP	Rc	QVSWPYYVT\RS	QYVZXPa	J	oopopq	NOP	QRSTUVWTRU	XOVYY	WVZXP	TOP	WR̀ P̀UW\VY	Y\V]\Y\T[	WRkPUVlP	UPrZ\UP̂	][	TOP	QRSTUVWT	sRWZ̀ PSTX	TR	\SWYẐP	etu	TOP	ijSPUd	TOP	bUWO\TPWT	VŜ	TOP	bUWO\TPWTvX	WRSXZYTVSTX	VX	V̂ \̂T\RSVY	\SXZUP̂X	cRU	WYV\̀X	WVZXP̂	\S	jORYP	RU	\S	_VUT	][	TOP	QRSTUVWTRUvX	SPlY\lPST	VWTX	RU	R̀ \XX\RSX	̂ZU\Sl	TOP	QRSTUVWTRUvX	R_PUVT\RSXw	VŜ	exu	TOP	ijSPU	VX	VS	V̂ \̂T\RSVY	\SXZUP̂	cRU	WYV\̀X	WVZXP̂	\S	jORYP	RU	\S	_VUT	][	TOP	QRSTUVWTRUvX	SPlY\lPST	VWTX	RU	R̀ \XX\RSX	̂ZU\Sl	TOP	QRSTUVWTRUvX	WR̀ _YPTP̂	R_PUVT\RSXaJ	oopopy	z{|}~�	{�	���~����|}{�	{�	���}��|}{�	{�	�{�|��~|{���	����}���	�������~�p	�\TO\S	TOUPP	efu	]ZX\SPXX	̂V[X	Rc	TOP	V̂TP	TOP	QRSTUVWTRU	]PWR̀ PX	VjVUP	Rc	VS	\̀_PŜ\Sl	RU	VWTZVY	WVSWPYYVT\RS	RU	Pm_\UVT\RS	Rc	VS[	\SXZUVSWP	UPrZ\UP̂	][	TOP	QRSTUVWT	sRWZ̀ PSTXd	TOP	QRSTUVWTRU	XOVYY	_URk\̂P	SRT\WP	TR	TOP	ijSPU	Rc	XZWO	\̀_PŜ\Sl	RU	VWTZVY	WVSWPYYVT\RS	RU	Pm_\UVT\RSa	�_RS	UPWP\_T	Rc	SRT\WP	cUR̀ 	TOP	QRSTUVWTRUd	TOP	ijSPU	XOVYYd	ZSYPXX	TOP	YV_XP	\S	WRkPUVlP	VU\XPX	cUR̀ 	VS	VWT	RU	R̀ \XX\RS	Rc	TOP	ijSPUd	OVkP	TOP	U\lOT	TR	XTR_	TOP	�RU�	ZST\Y	TOP	YV_XP	\S	WRkPUVlP	OVX	]PPS	WZUP̂	][	TOP	_URWZUP̀PST	Rc	UP_YVWP̀PST	WRkPUVlP	][	TOP	QRSTUVWTRUa	NOP	cZUS\XO\Sl	Rc	SRT\WP	][	TOP	QRSTUVWTRU	XOVYY	SRT	UPY\PkP	TOP	QRSTUVWTRU	Rc	VS[	WRSTUVWTZVY	R]Y\lVT\RS	TR	_URk\̂P	VS[	UPrZ\UP̂	WRkPUVlPaJ	oop�	�������	�������~�J	oop�po	NOP	ijSPU	XOVYY	_ZUWOVXP	VŜ	̀V\STV\S	\SXZUVSWP	Rc	TOP	T[_PX	VŜ	Y\̀\TX	Rc	Y\V]\Y\T[d	WRSTV\S\Sl	TOP	PŜRUXP̀PSTXd	VŜ	XZ]�PWT	TR	TOP	TPÙX	VŜ	WRŜ\T\RSXd	VX	̂PXWU\]P̂	\S	TOP	blUPP̀PST	RU	PYXPjOPUP	\S	TOP	QRSTUVWT	sRWZ̀ PSTXa	NOP	ijSPU	XOVYY	_ZUWOVXP	VŜ	̀V\STV\S	TOP	UPrZ\UP̂	\SXZUVSWP	cUR̀ 	VS	\SXZUVSWP	WR̀ _VS[	RU	\SXZUVSWP	WR̀ _VS\PX	YVjcZYY[	VZTORU\�P̂	TR	\XXZP	\SXZUVSWP	\S	TOP	�ZU\X̂\WT\RS	jOPUP	TOP	�UR�PWT	\X	YRWVTP̂a	J	oop�p�	��}����	|{	���~����	����}���	��{���|�	�������~�p	�c	TOP	ijSPU	cV\YX	TR	_ZUWOVXP	VŜ	̀V\STV\S	TOP	UPrZ\UP̂	_UR_PUT[	\SXZUVSWPd	j\TO	VYY	Rc	TOP	WRkPUVlPX	VŜ	\S	TOP	V̀RZSTX	̂PXWU\]P̂	\S	TOP	blUPP̀PST	RU	PYXPjOPUP	\S	TOP	QRSTUVWT	sRWZ̀ PSTXd	TOP	ijSPU	XOVYY	\ScRÙ	TOP	QRSTUVWTRU	\S	jU\T\Sl	_U\RU	TR	WR̀ P̀SWP̀PST	Rc	TOP	�RU�a	�_RS	UPWP\_T	Rc	SRT\WP	cUR̀ 	TOP	ijSPUd	TOP	QRSTUVWTRU	̀V[	̂PYV[	WR̀ P̀SWP̀PST	Rc	TOP	�RU�	VŜ	̀V[	R]TV\S	\SXZUVSWP	TOVT	j\YY	_URTPWT	TOP	\STPUPXTX	Rc	TOP	QRSTUVWTRUd	�Z]WRSTUVWTRUXd	VŜ	�Z]��Z]WRSTUVWTRUX	\S	TOP	�RU�a	�OPS	TOP	cV\YZUP	TR	_URk\̂P	WRkPUVlP	OVX	]PPS	WZUP̂	RU	UPXRYkP̂d	TOP	QRSTUVWT	�Z̀ 	VŜ	QRSTUVWT	N\̀P	XOVYY	]P	PrZ\TV]Y[	V̂�ZXTP̂a	�S	TOP	PkPST	TOP	ijSPU	cV\YX	TR	_URWZUP	WRkPUVlPd	TOP	ijSPU	jV\kPX	VYY	U\lOTX	VlV\SXT	TOP	QRSTUVWTRUd	�Z]WRSTUVWTRUXd	VŜ	�Z]�XZ]WRSTUVWTRUX	TR	TOP	PmTPST	TOP	YRXX	TR	TOP	ijSPU	jRZŶ	OVkP	]PPS	WRkPUP̂	][	TOP	\SXZUVSWP	TR	OVkP	]PPS	_URWZUP̂	][	TOP	ijSPUa	NOP	WRXT	Rc	TOP	\SXZUVSWP	XOVYY	]P	WOVUlP̂	TR	TOP	ijSPU	][	V	QOVSlP	iÛPUa	�c	TOP	ijSPU	̂RPX	SRT	_URk\̂P	jU\TTPS	SRT\WPd	VŜ	TOP	QRSTUVWTRU	\X	̂V̀VlP̂	][	TOP	cV\YZUP	RU	SPlYPWT	Rc	TOP	ijSPU	TR	_ZUWOVXP	RU	̀V\STV\S	TOP	UPrZ\UP̂	\SXZUVSWPd	TOP	ijSPU	XOVYY	UP\̀]ZUXP	TOP	QRSTUVWTRU	cRU	VYY	UPVXRSV]YP	WRXTX	VŜ	̂V̀VlPX	VTTU\]ZTV]YP	TOPUPTRaJ	oop�p 	z{|}~�	{�	���~����|}{�	{�	���}��|}{�	{�	�������	����}���	��{���|�	�������~�p	�\TO\S	TOUPP	efu	]ZX\SPXX	̂V[X	Rc	TOP	̂VTP	TOP	ijSPU	]PWR̀ PX	VjVUP	Rc	VS	\̀_PŜ\Sl	RU	VWTZVY	WVSWPYYVT\RS	RU	Pm_\UVT\RS	Rc	VS[	_UR_PUT[	\SXZUVSWP	UPrZ\UP̂	][	TOP	QRSTUVWT	sRWZ̀ PSTXd	TOP	ijSPU	XOVYY	_URk\̂P	SRT\WP	TR	TOP	QRSTUVWTRU	Rc	XZWO	\̀_PŜ\Sl	RU	VWTZVY	WVSWPYYVT\RS	RU	Pm_\UVT\RSa	�SYPXX	TOP	YV_XP	\S	WRkPUVlP	VU\XPX	cUR̀ 	VS	VWT	RU	R̀ \XX\RS	Rc	TOP	QRSTUVWTRU¡	etu	TOP	QRSTUVWTRUd	Z_RS	UPWP\_T	Rc	SRT\WP	cUR̀ 	TOP	ijSPUd	XOVYY	OVkP	TOP	U\lOT	TR	XTR_	TOP	�RU�	ZST\Y	TOP	YV_XP	\S	WRkPUVlP	OVX	]PPS	WZUP̂	][	TOP	_URWZUP̀PST	Rc	UP_YVWP̀PST	WRkPUVlP	][	P\TOPU	TOP	ijSPU	RU	TOP	QRSTUVWTRUw	exu	TOP	QRSTUVWT	N\̀P	VŜ	QRSTUVWT	�Z̀ 	XOVYY	]P	PrZ\TV]Y[	V̂�ZXTP̂w	VŜ	efu	TOP	ijSPU	jV\kPX	VYY	U\lOTX	VlV\SXT	TOP	QRSTUVWTRUd	�Z]WRSTUVWTRUXd	VŜ	�Z]�XZ]WRSTUVWTRUX	TR	TOP	PmTPST	VS[	YRXX	TR	TOP	ijSPU	jRZŶ	OVkP	]PPS	WRkPUP̂	][	TOP	\SXZUVSWP	OV̂	\T	SRT	Pm_\UP̂	RU	]PPS	WVSWPYYP̂a	�c	TOP	QRSTUVWTRU	_ZUWOVXPX	UP_YVWP̀PST	WRkPUVlPd	TOP	WRXT	Rc	TOP	\SXZUVSWP	XOVYY	]P	WOVUlP̂	TR	TOP	ijSPU	][	VS	V__UR_U\VTP	QOVSlP	iÛPUa	NOP	cZUS\XO\Sl	Rc	SRT\WP	][	TOP	ijSPU	XOVYY	SRT	UPY\PkP	TOP	ijSPU	Rc	VS[	WRSTUVWTZVY	R]Y\lVT\RS	TR	_URk\̂P	UPrZ\UP̂	\SXZUVSWPaJ	oop 	¢�}£���	{�	¤�¥�{¦�|}{�J	oop po	NOP	ijSPU	VŜ	QRSTUVWTRU	jV\kP	VYY	U\lOTX	VlV\SXT	etu	PVWO	RTOPU	VŜ	VS[	Rc	TOP\U	XZ]WRSTUVWTRUXd	XZ]�XZ]WRSTUVWTRUXd	VlPSTXd	VŜ	P̀_YR[PPXd	PVWO	Rc	TOP	RTOPUw	exu	TOP	bUWO\TPWT	VŜ	bUWO\TPWTvX	WRSXZYTVSTXw	VŜ	efu	�P_VUVTP	QRSTUVWTRUXd	\c	VS[d	VŜ	VS[	Rc	TOP\U	XZ]WRSTUVWTRUXd	XZ]�XZ]WRSTUVWTRUXd	VlPSTXd	VŜ	P̀_YR[PPXd	cRU	
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JKLKMNO	PKQONJ	RS	TUVNW	XV	XYZNV	PKQONO	XT	[XOOW	YX	YZN	N\YN]Y	YZXON	[XOONO	KVN	PX̂NVNJ	RS	_VX_NVYS	U]OQVK]PN	VǸQUVNJ	RS	YZN	aMVNNLN]Y	XV	XYZNV	_VX_NVYS	U]OQVK]PN	K__[UPKR[N	YX	YZN	bVXcNPYW	N\PN_Y	OQPZ	VUMZYO	KO	YZNS	ZK̂N	YX	_VXPNNJO	XT	OQPZ	U]OQVK]PNd	eZN	fg]NV	XV	hX]YVKPYXVW	KO	K__VX_VUKYNW	OZK[[	VǸQUVN	OULU[KV	gVUYYN]	gKÛNVO	U]	TK̂XV	XT	YZN	U]JÛUJQK[O	K]J	N]YUYUNO	UJN]YUTUNJ	KRX̂N	TVXL	YZN	aVPZUYNPYW	aVPZUYNPYiO	PX]OQ[YK]YOW	jN_KVKYN	hX]YVKPYXVOW	OQRPX]YVKPYXVOW	K]J	OQRkOQRPX]YVKPYXVOd	eZN	_X[UPUNO	XT	U]OQVK]PN	_QVPZKONJ	K]J	LKU]YKU]NJ	RS	NKPZ	_NVOX]	XV	N]YUYS	KMVNNU]M	YX	gKÛN	P[KULO	_QVOQK]Y	YX	YZUO	ONPYUX]	lldmdl	OZK[[	]XY	_VXZURUY	YZUO	gKÛNV	XT	OQRVXMKYUX]d	eZUO	gKÛNV	XT	OQRVXMKYUX]	OZK[[	RN	NTTNPYÛN	KO	YX	K	_NVOX]	XV	N]YUYS	nlo	N̂N]	YZXQMZ	YZKY	_NVOX]	XV	N]YUYS	gXQ[J	XYZNVgUON	ZK̂N	K	JQYS	XT	U]JNL]UTUPKYUX]W	PX]YVKPYQK[	XV	XYZNVgUONW	npo	N̂N]	YZXQMZ	YZKY	_NVOX]	XV	N]YUYS	JUJ	]XY	_KS	YZN	U]OQVK]PN	_VNLUQL	JUVNPY[S	XV	U]JUVNPY[SW	XV	nmo	gZNYZNV	XV	]XY	YZN	_NVOX]	XV	N]YUYS	ZKJ	K]	U]OQVKR[N	U]YNVNOY	U]	YZN	JKLKMNJ	_VX_NVYSdq	rrstsu	vT	JQVU]M	YZN	bVXcNPY	PX]OYVQPYUX]	_NVUXJ	YZN	fg]NV	U]OQVNO	_VX_NVYUNOW	VNK[	XV	_NVOX]K[	XV	RXYZW	KY	XV	KJcKPN]Y	YX	YZN	OUYN	RS	_VX_NVYS	U]OQVK]PN	Q]JNV	_X[UPUNO	ON_KVKYN	TVXL	YZXON	U]OQVU]M	YZN	bVXcNPYW	XV	UT	KTYNV	TU]K[	_KSLN]Y	_VX_NVYS	U]OQVK]PN	UO	YX	RN	_VX̂UJNJ	X]	YZN	PXL_[NYNJ	bVXcNPY	YZVXQMZ	K	_X[UPS	XV	_X[UPUNO	XYZNV	YZK]	YZXON	U]OQVU]M	YZN	bVXcNPY	JQVU]M	YZN	PX]OYVQPYUX]	_NVUXJW	YX	YZN	N\YN]Y	_NVLUOOUR[N	RS	OQPZ	_X[UPUNOW	YZN	fg]NV	gKÛNO	K[[	VUMZYO	U]	KPPXVJK]PN	gUYZ	YZN	YNVLO	XT	jNPYUX]	lldmdl	TXV	JKLKMNO	PKQONJ	RS	TUVN	XV	XYZNV	PKQONO	XT	[XOO	PX̂NVNJ	RS	YZUO	ON_KVKYN	_VX_NVYS	U]OQVK]PNdq	rrsw	xyzz	y{	|z}~	��z��}zz	���}������y�~	���	�}���	��	�y���}��y�	��z�����}eZN	fg]NVW	KY	YZN	fg]NViO	X_YUX]W	LKS	_QVPZKON	K]J	LKU]YKU]	U]OQVK]PN	YZKY	gU[[	_VXYNPY	YZN	fg]NV	KMKU]OY	[XOO	XT	QON	XT	YZN	fg]NViO	_VX_NVYSW	XV	YZN	U]KRU[UYS	YX	PX]JQPY	]XVLK[	X_NVKYUX]OW	JQN	YX	TUVN	XV	XYZNV	PKQONO	XT	[XOOd	eZN	fg]NV	gKÛNO	K[[	VUMZYO	XT	KPYUX]	KMKU]OY	YZN	hX]YVKPYXV	K]J	aVPZUYNPY	TXV	[XOO	XT	QON	XT	YZN	fg]NViO	_VX_NVYSW	JQN	YX	TUVN	XV	XYZNV	ZK�KVJO	ZXgN̂NV	PKQONJdqrrs�	����z��}��	���	�}���}�}��	y{	��z��}�	xyzzq	rrs�sr	a	[XOO	U]OQVNJ	Q]JNV	YZN	_VX_NVYS	U]OQVK]PN	VǸQUVNJ	RS	YZN	aMVNNLN]Y	OZK[[	RN	KJcQOYNJ	RS	YZN	fg]NV	KO	TUJQPUKVS	K]J	LKJN	_KSKR[N	YX	YZN	fg]NV	KO	TUJQPUKVS	TXV	YZN	U]OQVNJOW	KO	YZNUV	U]YNVNOYO	LKS	K__NKVW	OQRcNPY	YX	VǸQUVNLN]YO	XT	K]S	K__[UPKR[N	LXVYMKMNN	P[KQON	K]J	XT	jNPYUX]	lld�dpd	eZN	fg]NV	OZK[[	_KS	YZN	aVPZUYNPY	K]J	hX]YVKPYXV	YZNUV	cQOY	OZKVNO	XT	U]OQVK]PN	_VXPNNJO	VNPNÛNJ	RS	YZN	fg]NVW	K]J	RS	K__VX_VUKYN	KMVNNLN]YO	YZN	aVPZUYNPY	K]J	hX]YVKPYXV	OZK[[	LK�N	_KSLN]YO	YX	YZNUV	PX]OQ[YK]YO	K]J	jQRPX]YVKPYXVO	U]	OULU[KV	LK]]NVdq	rrs�su	bVUXV	YX	ONYY[NLN]Y	XT	K]	U]OQVNJ	[XOOW	YZN	fg]NV	OZK[[	]XYUTS	YZN	hX]YVKPYXV	XT	YZN	YNVLO	XT	YZN	_VX_XONJ	ONYY[NLN]Y	KO	gN[[	KO	YZN	_VX_XONJ	K[[XPKYUX]	XT	YZN	U]OQVK]PN	_VXPNNJOd	eZN	hX]YVKPYXV	OZK[[	ZK̂N	l�	JKSO	TVXL	VNPNU_Y	XT	]XYUPN	YX	XRcNPY	YX	YZN	_VX_XONJ	ONYY[NLN]Y	XV	K[[XPKYUX]	XT	YZN	_VXPNNJOd	vT	YZN	hX]YVKPYXV	JXNO	]XY	XRcNPYW	YZN	fg]NV	OZK[[	ONYY[N	YZN	[XOO	K]J	YZN	hX]YVKPYXV	OZK[[	RN	RXQ]J	RS	YZN	ONYY[NLN]Y	K]J	K[[XPKYUX]d	�_X]	VNPNU_YW	YZN	fg]NV	OZK[[	JN_XOUY	YZN	U]OQVK]PN	_VXPNNJO	U]	K	ON_KVKYN	KPPXQ]Y	K]J	LK�N	YZN	K__VX_VUKYN	JUOYVURQYUX]Od	eZNVNKTYNVW	UT	]X	XYZNV	KMVNNLN]Y	UO	LKJN	XV	YZN	fg]NV	JXNO	]XY	YNVLU]KYN	YZN	hX]YVKPY	TXV	PX]̂N]UN]PNW	YZN	fg]NV	K]J	hX]YVKPYXV	OZK[[	N\NPQYN	K	hZK]MN	fVJNV	TXV	VNPX]OYVQPYUX]	XT	YZN	JKLKMNJ	XV	JNOYVXSNJ	�XV�	U]	YZN	KLXQ]Y	K[[XPKYNJ	TXV	YZKY	_QV_XONd	vT	YZN	hX]YVKPYXV	YULN[S	XRcNPYO	YX	NUYZNV	YZN	YNVLO	XT	YZN	_VX_XONJ	ONYY[NLN]Y	XV	YZN	K[[XPKYUX]	XT	YZN	_VXPNNJOW	YZN	fg]NV	LKS	_VXPNNJ	YX	ONYY[N	YZN	U]OQVNJ	[XOOW	K]J	K]S	JUO_QYN	RNYgNN]	YZN	fg]NV	K]J	hX]YVKPYXV	KVUOU]M	XQY	XT	YZN	ONYY[NLN]Y	XV	K[[XPKYUX]	XT	YZN	_VXPNNJO	OZK[[	RN	VNOX[̂NJ	_QVOQK]Y	YX	aVYUP[N	l�d	bN]JU]M	VNOX[QYUX]	XT	K]S	JUO_QYNW	YZN	fg]NV	LKS	UOOQN	K	hX]OYVQPYUX]	hZK]MN	�UVNPYÛN	TXV	YZN	VNPX]OYVQPYUX]	XT	YZN	JKLKMNJ	XV	JNOYVXSNJ	�XV�d�����x�	ru			|�������� 	���	����������	�¡	¢��£q	rusr	|��y¤}���¥	y{	¢y�¦q	rusrsr	vT	K	_XVYUX]	XT	YZN	�XV�	UO	PX̂NVNJ	PX]YVKVS	YX	YZN	aVPZUYNPYiO	VǸQNOY	XV	YX	VǸQUVNLN]YO	O_NPUTUPK[[S	N\_VNOONJ	U]	YZN	hX]YVKPY	�XPQLN]YOW	UY	LQOYW	UT	VǸQNOYNJ	U]	gVUYU]M	RS	YZN	aVPZUYNPYW	RN	Q]PX̂NVNJ	TXV	YZN	aVPZUYNPYiO	N\KLU]KYUX]	K]J	RN	VN_[KPNJ	KY	YZN	hX]YVKPYXViO	N\_N]ON	gUYZXQY	PZK]MN	U]	YZN	hX]YVKPY	eULNdq	rusrsu	vT	K	_XVYUX]	XT	YZN	�XV�	ZKO	RNN]	PX̂NVNJ	YZKY	YZN	aVPZUYNPY	ZKO	]XY	O_NPUTUPK[[S	VǸQNOYNJ	YX	N\KLU]N	_VUXV	YX	UYO	RNU]M	PX̂NVNJW	YZN	aVPZUYNPY	LKS	VǸQNOY	YX	ONN	OQPZ	�XV�	K]J	UY	OZK[[	RN	Q]PX̂NVNJ	RS	YZN	hX]YVKPYXVd	vT	OQPZ	�XV�	UO	U]	KPPXVJK]PN	gUYZ	YZN	hX]YVKPY	�XPQLN]YOW	YZN	hX]YVKPYXV	OZK[[	RN	N]YUY[NJ	YX	K]	ǸQUYKR[N	KJcQOYLN]Y	YX	YZN	hX]YVKPY	jQL	K]J	hX]YVKPY	eULN	KO	LKS	RN	K__VX_VUKYNd	vT	OQPZ	�XV�	UO	]XY	U]	KPPXVJK]PN	gUYZ	YZN	hX]YVKPY	�XPQLN]YOW	YZN	PXOYO	XT	Q]PX̂NVU]M	YZN	�XV�W	K]J	YZN	PXOY	XT	PXVVNPYUX]W	OZK[[	RN	KY	YZN	hX]YVKPYXViO	N\_N]ONd



������ ���	
������	����	�	�����	���������	�	� ��!	� �"!	� �#!	� �"!	� $�!	� "�!	� "#!	� %�!	� %$!	� %%!	� ��!	� �%!	� #�!	�  �!	����	&�'	�����	�((	�����)	��)��*�'�	+,��	������&�	��)�����	�-	���������)!.	+������&�	��)�����	�-	���������)!.	+���!.	���	���	/���!	&�'	+���	�����&��	
������).	&��	��&'��&�0)	�-	,��	������&�	��)�����	�-	���������)�	,��)	'������	1&)	���'��'	&�	��2�%2$�	3,	��	��4� 4���5	�'��	6�'��	7��5��5�5"�"�	1����	�8����)	��	��4� 4���5!	�)	���	-��	��)&(�!	�)	(����)�'	-��	���9����	)�	��(�!	&�'	�&�	��(�	:�	)�'	��	&����'&���	1���	���	���	�����&��	
������);	,���)	�-	<��*����	,�	������	���������	*��(&����)!	�9�&�(	'����-�=&�&�����&��)�����>?@A	BC�@?D	 E$F �
�$#G HI

J	KLML	NOPPQRSTOU	OV	WOPXJ	KLMLMK	YQVOPQ	Z[\]ŜUST̂_	NÒa_QSTOUbcd	efghijkhfi	lcjmm	nifonhmp	kfiidkh	qfir	idsdkhdt	up	hcd	vikcwhdkh	fi	xjwmwgy	hf	kfgxfio	hf	hcd	idz{widodghl	fx	hcd	efghijkh	|fk{odghl}	twlkf~didt	udxfid	�{ulhjghwjm	efonmdhwfg	jgt	�cdhcdi	fi	gfh	xjuiwkjhdt}	wglhjmmdt	fi	kfonmdhdt�	eflhl	fx	kfiidkhwgy	l{kc	idsdkhdt	qfir}	wgkm{twgy	jttwhwfgjm	hdlhwgy	jgt	wglndkhwfgl}	hcd	kflh	fx	{gkf~diwgy	jgt	idnmjkdodgh}	jgt	kfondgljhwfg	xfi	hcd	vikcwhdkh�l	ldi~wkdl	jgt	d�ndgldl	ojtd	gdkdlljip	hcdidup}	lcjmm	ud	jh	hcd	efghijkhfi�l	d�ndgld�J	KLMLML	�VSQP	Z[\]ŜUST̂_	NÒa_QSTOUJ	KLMLMLMK	�g	jttwhwfg	hf	hcd	efghijkhfi�l	fumwyjhwfgl	{gtdi	�dkhwfg	���}	wx}	�whcwg	fgd	pdji	jxhdi	hcd	tjhd	fx	�{ulhjghwjm	efonmdhwfg	fx	hcd	qfir	fi	tdlwygjhdt	nfihwfg	hcdidfx	fi	jxhdi	hcd	tjhd	xfi	kfoodgkdodgh	fx	�jiijghwdl	dlhjumwlcdt	{gtdi	�dkhwfg	�����}	fi	up	hdiol	fx	jgp	jnnmwkjumd	lndkwjm	�jiijghp	idz{widt	up	hcd	efghijkh	|fk{odghl}	jgp	fx	hcd	qfir	wl	xf{gt	hf	ud	gfh	wg	jkkfitjgkd	�whc	hcd	idz{widodghl	fx	hcd	efghijkh	|fk{odghl}	hcd	efghijkhfi	lcjmm	kfiidkh	wh	nifonhmp	jxhdi	idkdwnh	fx	gfhwkd	xifo	hcd	��gdi	hf	tf	lf}	{gmdll	hcd	��gdi	cjl	nid~wf{lmp	yw~dg	hcd	efghijkhfi	j	�iwhhdg	jkkdnhjgkd	fx	l{kc	kfgtwhwfg�	bcd	��gdi	lcjmm	yw~d	l{kc	gfhwkd	nifonhmp	jxhdi	twlkf~dip	fx	hcd	kfgtwhwfg�	|{iwgy	hcd	fgd�pdji	ndiwft	xfi	kfiidkhwfg	fx	qfir}	wx	hcd	��gdi	xjwml	hf	gfhwxp	hcd	efghijkhfi	jgt	yw~d	hcd	efghijkhfi	jg	fnnfih{gwhp	hf	ojrd	hcd	kfiidkhwfg}	hcd	��gdi	�jw~dl	hcd	iwychl	hf	idz{wid	kfiidkhwfg	up	hcd	efghijkhfi	jgt	hf	ojrd	j	kmjwo	xfi	uidjkc	fx	�jiijghp�	�x	hcd	efghijkhfi	xjwml	hf	kfiidkh	gfgkfgxfiowgy	qfir	�whcwg	j	idjlfgjumd	hwod	t{iwgy	hcjh	ndiwft	jxhdi	idkdwnh	fx	gfhwkd	xifo	hcd	��gdi	fi	vikcwhdkh}	hcd	��gdi	ojp	kfiidkh	wh	wg	jkkfitjgkd	�whc	�dkhwfg	����J	KLMLMLML	bcd	fgd�pdji	ndiwft	xfi	kfiidkhwfg	fx	qfir	lcjmm	ud	d�hdgtdt	�whc	idlndkh	hf	nfihwfgl	fx	qfir	xwilh	ndixfiodt	jxhdi	�{ulhjghwjm	efonmdhwfg	up	hcd	ndiwft	fx	hwod	udh�ddg	�{ulhjghwjm	efonmdhwfg	jgt	hcd	jkh{jm	kfonmdhwfg	fx	hcjh	nfihwfg	fx	hcd	qfir�J	KLMLMLM�	bcd	fgd�pdji	ndiwft	xfi	kfiidkhwfg	fx	qfir	lcjmm	gfh	ud	d�hdgtdt	up	kfiidkhw~d	qfir	ndixfiodt	up	hcd	efghijkhfi	n{il{jgh	hf	hcwl	�dkhwfg	�����J	KLMLM�	bcd	efghijkhfi	lcjmm	idof~d	xifo	hcd	lwhd	nfihwfgl	fx	hcd	qfir	hcjh	jid	gfh	wg	jkkfitjgkd	�whc	hcd	idz{widodghl	fx	hcd	efghijkh	|fk{odghl	jgt	jid	gdwhcdi	kfiidkhdt	up	hcd	efghijkhfi	gfi	jkkdnhdt	up	hcd	��gdi�J	KLMLM�	bcd	efghijkhfi	lcjmm	udji	hcd	kflh	fx	kfiidkhwgy	tdlhifpdt	fi	tjojydt	kfglhi{khwfg	fx	hcd	��gdi	fi	�dnjijhd	efghijkhfil}	�cdhcdi	kfonmdhdt	fi	njihwjmmp	kfonmdhdt}	kj{ldt	up	hcd	efghijkhfi�l	kfiidkhwfg	fi	idof~jm	fx	qfir	hcjh	wl	gfh	wg	jkkfitjgkd	�whc	hcd	idz{widodghl	fx	hcd	efghijkh	|fk{odghl�J	KLMLM�	�fhcwgy	kfghjwgdt	wg	hcwl	�dkhwfg	����	lcjmm	ud	kfglhi{dt	hf	dlhjumwlc	j	ndiwft	fx	mwowhjhwfg	�whc	idlndkh	hf	fhcdi	fumwyjhwfgl	hcd	efghijkhfi	cjl	{gtdi	hcd	efghijkh	|fk{odghl�	�lhjumwlcodgh	fx	hcd	fgd�pdji	ndiwft	xfi	kfiidkhwfg	fx	qfir	jl	tdlkiwudt	wg	�dkhwfg	������	idmjhdl	fgmp	hf	hcd	lndkwxwk	fumwyjhwfg	fx	hcd	efghijkhfi	hf	kfiidkh	hcd	qfir}	jgt	cjl	gf	idmjhwfglcwn	hf	hcd	hwod	�whcwg	�cwkc	hcd	fumwyjhwfg	hf	kfonmp	�whc	hcd	efghijkh	|fk{odghl	ojp	ud	lf{ych	hf	ud	dgxfikdt}	gfi	hf	hcd	hwod	�whcwg	�cwkc	nifkddtwgyl	ojp	ud	kfoodgkdt	hf	dlhjumwlc	hcd	efghijkhfi�l	mwjuwmwhp	�whc	idlndkh	hf	hcd	efghijkhfi�l	fumwyjhwfgl	fhcdi	hcjg	lndkwxwkjmmp	hf	kfiidkh	hcd	qfir�J	KLM�	�RRQaŜURQ	OV	�OUROUVOP̀TU�	WOPX�x	hcd	��gdi	nidxdil	hf	jkkdnh	qfir	hcjh	wl	gfh	wg	jkkfitjgkd	�whc	hcd	idz{widodghl	fx	hcd	efghijkh	|fk{odghl}	hcd	��gdi	ojp	tf	lf	wglhdjt	fx	idz{wiwgy	whl	idof~jm	jgt	kfiidkhwfg}	wg	�cwkc	kjld	hcd	efghijkh	�{o	�wmm	ud	idt{kdt	jl	jnnifniwjhd	jgt	dz{whjumd�	�{kc	jts{lhodgh	lcjmm	ud	dxxdkhdt	�cdhcdi	fi	gfh	xwgjm	njpodgh	cjl	uddg	ojtd�����N��	K�			��ZN��������Z	�����Z���ZJ	K�MK	�O�QPUTU�	�̂ bcd	efghijkh	lcjmm	ud	yf~digdt	up	hcd	mj�	fx	hcd	nmjkd	�cdid	hcd	¡ifsdkh	wl	mfkjhdt}	d�km{twgy	hcjh	s{iwltwkhwfg�l	kcfwkd	fx	mj�	i{mdl�	�x	hcd	njihwdl	cj~d	ldmdkhdt	jiuwhijhwfg	jl	hcd	odhcft	fx	uwgtwgy	twln{hd	idlfm{hwfg}	hcd	¢dtdijm	viuwhijhwfg	vkh	lcjmm	yf~dig	�dkhwfg	���£�J	K�ML	Z[RRQ]]OP]	̂U¤	�]]T�U]J	K�MLMK	bcd	��gdi	jgt	efghijkhfi	idlndkhw~dmp	uwgt	hcdoldm~dl}	hcdwi	njihgdil}	l{kkdllfil}	jllwygl}	jgt	mdyjm	idnidldghjhw~dl	hf	kf~dgjghl}	jyiddodghl}	jgt	fumwyjhwfgl	kfghjwgdt	wg	hcd	efghijkh	|fk{odghl�	��kdnh	jl	nif~wtdt	wg	�dkhwfg	������}	gdwhcdi	njihp	hf	hcd	efghijkh	lcjmm	jllwyg	hcd	efghijkh	jl	j	�cfmd	�whcf{h	�iwhhdg	kfgldgh	fx	hcd	
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JKLMNO	PQ	MRKLMN	STNKU	TKKMVSKW	KJ	VTXM	TY	TWWRZYVMYK	[RKLJ\K	W\]L	]JYWMYK̂	KLTK	STNKU	WLT__	YM̀MNKLM_MWW	NMVTRY	_MZT__U	NMWSJYWRa_M	QJN	T__	Ja_RZTKRJYW	\YbMN	KLM	cJYKNT]KOd	efghgh	iLM	j[YMN	VTÛ	[RKLJ\K	]JYWMYK	JQ	KLM	cJYKNT]KJN̂	TWWRZY	KLM	cJYKNT]K	KJ	T	_MYbMN	SNJ̀RbRYZ	]JYWKN\]KRJY	QRYTY]RYZ	QJN	KLM	kNJlM]K̂	RQ	KLM	_MYbMN	TWW\VMW	KLM	j[YMNmW	NRZLKW	TYb	Ja_RZTKRJYW	\YbMN	KLM	cJYKNT]K	nJ]\VMYKWO	iLM	cJYKNT]KJN	WLT__	MoM]\KM	T__	]JYWMYKW	NMTWJYTa_U	NMp\RNMb	KJ	QT]R_RKTKM	KLM	TWWRZYVMYKOd	efgf	qrstuv	wxy	qz{zyrzvd	efgfge	n\KRMW	TYb	Ja_RZTKRJYW	RVSJWMb	aU	KLM	cJYKNT]K	nJ]\VMYKW	TYb	NRZLKW	TYb	NMVMbRMW	T̀TR_Ta_M	KLMNM\YbMN	WLT__	aM	RY	TbbRKRJY	KJ	TYb	YJK	T	_RVRKTKRJY	JQ	b\KRMŴ	Ja_RZTKRJYŴ	NRZLKŴ	TYb	NMVMbRMW	JKLMN[RWM	RVSJWMb	JN	T̀TR_Ta_M	aU	_T[Od	efgfgh	|J	T]KRJY	JN	QTR_\NM	KJ	T]K	aU	KLM	j[YMN̂	}N]LRKM]K̂	JN	cJYKNT]KJN	WLT__	]JYWKRK\KM	T	[TR̀MN	JQ	T	NRZLK	JN	b\KU	TQQJNbMb	KLMV	\YbMN	KLM	cJYKNT]K̂	YJN	WLT__	W\]L	T]KRJY	JN	QTR_\NM	KJ	T]K	]JYWKRK\KM	TSSNJ̀T_	JQ	JN	T]p\RMW]MY]M	RY	T	aNMT]L	KLMNM\YbMN̂	Mo]MSK	TW	VTU	aM	WSM]RQR]T__U	TZNMMb	\SJY	RY	[NRKRYZOd	efg~	�zvuv	wxy	�xv�z�ur�xvd	efg~ge	iMWKŴ	RYWSM]KRJYŴ	TYb	TSSNJ̀T_W	JQ	SJNKRJYW	JQ	KLM	�JNX	WLT__	aM	VTbM	TW	NMp\RNMb	aU	KLM	cJYKNT]K	nJ]\VMYKW	TYb	aU	TSS_R]Ta_M	_T[Ŵ	WKTK\KMŴ	JNbRYTY]MŴ	]JbMŴ	N\_MŴ	TYb	NMZ\_TKRJYW	JN	_T[Q\_	JNbMNW	JQ	S\a_R]	T\KLJNRKRMWO	�Y_MWW	JKLMN[RWM	SNJ̀RbMb̂	KLM	cJYKNT]KJN	WLT__	VTXM	TNNTYZMVMYKW	QJN	W\]L	KMWKŴ	RYWSM]KRJYŴ	TYb	TSSNJ̀T_W	[RKL	TY	RYbMSMYbMYK	KMWKRYZ	_TaJNTKJNU	JN	MYKRKU	T]]MSKTa_M	KJ	KLM	j[YMN̂	JN	[RKL	KLM	TSSNJSNRTKM	S\a_R]	T\KLJNRKÛ	TYb	WLT__	aMTN	T__	NM_TKMb	]JWKW	JQ	KMWKŴ	RYWSM]KRJYŴ	TYb	TSSNJ̀T_WO	iLM	cJYKNT]KJN	WLT__	ZR̀M	KLM	}N]LRKM]K	KRVM_U	YJKR]M	JQ	[LMY	TYb	[LMNM	KMWKW	TYb	RYWSM]KRJYW	TNM	KJ	aM	VTbM	WJ	KLTK	KLM	}N]LRKM]K	VTU	aM	SNMWMYK	QJN	W\]L	SNJ]Mb\NMWO	iLM	j[YMN	WLT__	aMTN	]JWKW	JQ	KMWKŴ	RYWSM]KRJYŴ	JN	TSSNJ̀T_W	KLTK	bJ	YJK	aM]JVM	NMp\RNMVMYKW	\YKR_	TQKMN	aRbW	TNM	NM]MR̀Mb	JN	YMZJKRTKRJYW	]JY]_\bMbO	iLM	j[YMN	WLT__	bRNM]K_U	TNNTYZM	TYb	STU	QJN	KMWKŴ	RYWSM]KRJYŴ	JN	TSSNJ̀T_W	[LMNM	a\R_bRYZ	]JbMW	JN	TSS_R]Ta_M	_T[W	JN	NMZ\_TKRJYW	WJ	NMp\RNMOd	efg~gh	PQ	KLM	}N]LRKM]K̂	j[YMN̂	JN	S\a_R]	T\KLJNRKRMW	LT̀RYZ	l\NRWbR]KRJY	bMKMNVRYM	KLTK	SJNKRJYW	JQ	KLM	�JNX	NMp\RNM	TbbRKRJYT_	KMWKRYẐ	RYWSM]KRJŶ	JN	TSSNJ̀T_	YJK	RY]_\bMb	\YbMN	�M]KRJY	��O�O�̂	KLM	}N]LRKM]K	[R__̂	\SJY	[NRKKMY	T\KLJNR�TKRJY	QNJV	KLM	j[YMN̂	RYWKN\]K	KLM	cJYKNT]KJN	KJ	VTXM	TNNTYZMVMYKW	QJN	W\]L	TbbRKRJYT_	KMWKRYẐ	RYWSM]KRJŶ	JN	TSSNJ̀T_̂	aU	TY	MYKRKU	T]]MSKTa_M	KJ	KLM	j[YMN̂	TYb	KLM	cJYKNT]KJN	WLT__	ZR̀M	KRVM_U	YJKR]M	KJ	KLM	}N]LRKM]K	JQ	[LMY	TYb	[LMNM	KMWKW	TYb	RYWSM]KRJYW	TNM	KJ	aM	VTbM	WJ	KLTK	KLM	}N]LRKM]K	VTU	aM	SNMWMYK	QJN	W\]L	SNJ]Mb\NMWO	�\]L	]JWKŴ	Mo]MSK	TW	SNJ̀RbMb	RY	�M]KRJY	��O�O�̂	WLT__	aM	TK	KLM	j[YMNmW	MoSMYWMOd	efg~gf	PQ	SNJ]Mb\NMW	QJN	KMWKRYẐ	RYWSM]KRJŶ	JN	TSSNJ̀T_	\YbMN	�M]KRJYW	��O�O�	TYb	��O�O�	NM̀MT_	QTR_\NM	JQ	KLM	SJNKRJYW	JQ	KLM	�JNX	KJ	]JVS_U	[RKL	NMp\RNMVMYKW	MWKTa_RWLMb	aU	KLM	cJYKNT]K	nJ]\VMYKŴ	T__	]JWKW	VTbM	YM]MWWTNU	aU	W\]L	QTR_\NM̂	RY]_\bRYZ	KLJWM	JQ	NMSMTKMb	SNJ]Mb\NMW	TYb	]JVSMYWTKRJY	QJN	KLM	}N]LRKM]KmW	WMǸR]MW	TYb	MoSMYWMŴ	WLT__	aM	TK	KLM	cJYKNT]KJNmW	MoSMYWMOd	efg~g~	�Mp\RNMb	]MNKRQR]TKMW	JQ	KMWKRYẐ	RYWSM]KRJŶ	JN	TSSNJ̀T_	WLT__̂	\Y_MWW	JKLMN[RWM	NMp\RNMb	aU	KLM	cJYKNT]K	nJ]\VMYKŴ	aM	WM]\NMb	aU	KLM	cJYKNT]KJN	TYb	SNJVSK_U	bM_R̀MNMb	KJ	KLM	}N]LRKM]KOd	efg~g�	PQ	KLM	}N]LRKM]K	RW	KJ	JaWMǸM	KMWKŴ	RYWSM]KRJYŴ	JN	TSSNJ̀T_W	NMp\RNMb	aU	KLM	cJYKNT]K	nJ]\VMYKŴ	KLM	}N]LRKM]K	[R__	bJ	WJ	SNJVSK_U	TYb̂	[LMNM	SNT]KR]Ta_M̂	TK	KLM	YJNVT_	S_T]M	JQ	KMWKRYZOd	efg~g�	iMWKW	JN	RYWSM]KRJYW	]JYb\]KMb	S\NW\TYK	KJ	KLM	cJYKNT]K	nJ]\VMYKW	WLT__	aM	VTbM	SNJVSK_U	KJ	T̀JRb	\YNMTWJYTa_M	bM_TU	RY	KLM	�JNXOd	efg�	�xuz�zvukTUVMYKW	b\M	TYb	\YSTRb	\YbMN	KLM	cJYKNT]K	nJ]\VMYKW	WLT__	aMTN	RYKMNMWK	QNJV	KLM	bTKM	STUVMYK	RW	b\M	TK	KLM	NTKM	KLM	STNKRMW	TZNMM	\SJY	RY	[NRKRYZ	JN̂	RY	KLM	TaWMY]M	KLMNMJQ̂	TK	KLM	_MZT_	NTKM	SNM̀TR_RYZ	QNJV	KRVM	KJ	KRVM	TK	KLM	S_T]M	[LMNM	KLM	kNJlM]K	RW	_J]TKMbO
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JKLMNOP	QR			LPKSMTJLMUT	UK	VWVXPTVMUT	UY	LZP	NUTLKJNL[	QR\Q	L]̂_̀abc̀da	ef	cg]	Ndaĉbhcd̂[	QR\Q\Q	ijk	lmnopqromp	sqt	okpsunqok	ojk	lmnopqro	uv	ojk	wmpx	uy	yomzzk{	vmp	q	zkpum{	mv	|}	rmnykr~ou�k	{qty	ojpm~�j	nm	qro	mp	vq~�o	mv	ojk	lmnopqromp�	q	�~�rmnopqromp�	q	�~��y~�rmnopqromp�	ojkup	q�knoy	mp	ksz�mtkky�	mp	qnt	mojkp	zkpymny	mp	knououky	zkpvmpsun�	zmpoumny	mv	ojk	wmpx�	vmp	qnt	mv	ojk	vm��m�un�	pkqymny�\Q				�yy~qnrk	mv	qn	mp{kp	mv	q	rm~po	mp	mojkp	z~��ur	q~ojmpuot	jq�un�	�~puy{uroumn	ojqo	pk�~upky	q��	wmpx	om	�k	yomzzk{�\�				�n	qro	mv	�m�kpnskno�	y~rj	qy	q	{kr�qpqoumn	mv	nqoumnq�	kskp�knrt�	ojqo	pk�~upky	q��	wmpx	om	�k	yomzzk{�\�				�krq~yk	ojk	�prjuokro	jqy	nmo	uyy~k{	q	lkpouvurqok	vmp	�qtskno	qn{	jqy	nmo	nmouvuk{	ojk	lmnopqromp	mv	ojk	pkqymn	vmp	�uojjm�{un�	rkpouvurqoumn	qy	zpm�u{k{	un	�kroumn	������	mp	�krq~yk	ojk	��nkp	jqy	nmo	sq{k	zqtskno	mn	q	lkpouvurqok	vmp	�qtskno	�uojun	ojk	ousk	yoqok{	un	ojk	lmnopqro	�mr~sknoy�	mp\R				ijk	��nkp	jqy	vqu�k{	om	v~pnuyj	om	ojk	lmnopqromp	pkqymnq��k	k�u{knrk	qy	pk�~upk{	�t	�kroumn	������				�	op~yokk�un��qnxp~zort	sqt	zpmrkk{	om	rmnoun~k	zkpvmpsqnrk	mv	ojk	rmnyop~roumn	rmnopqro	qvokp	�u�un�	ojk	��nkp	q{k�~qok	qyy~pqnrk	mv	uoy	q�u�uot	om	r~pk	{kvq~�oy�	rmszknyqok	vmp	{qsq�ky	qn{	zkpvmps	yqouyvqrompu�t	un	ojk	v~o~pk�[	QR\Q\�	ijk	lmnopqromp	sqt	okpsunqok	ojk	lmnopqro	uv�	ojpm~�j	nm	qro	mp	vq~�o	mv	ojk	lmnopqromp�	q	�~�rmnopqromp�	q	�~��y~�rmnopqromp�	ojkup	q�knoy	mp	ksz�mtkky�	mp	qnt	mojkp	zkpymny	mp	knououky	zkpvmpsun�	zmpoumny	mv	ojk	wmpx�	pkzkqok{	y~yzknyumny�	{k�qty�	mp	unokpp~zoumny	mv	ojk	knoupk	wmpx	�t	ojk	��nkp	qy	{kyrpu�k{	un	�kroumn	���|�	rmnyouo~ok	un	ojk	q��pk�qok	smpk	ojqn	�}}	zkprkno	mv	ojk	omoq�	n~s�kp	mv	{qty	yrjk{~�k{	vmp	rmsz�koumn�	mp	��}	{qty	un	qnt	|���{qt	zkpum{�	�jurjk�kp	uy	�kyy�[	QR\Q\�	�v	mnk	mv	ojk	pkqymny	{kyrpu�k{	un	�kroumn	������	mp	������	k�uyoy�	ojk	lmnopqromp	sqt�	~zmn	yk�kn	{qty�	nmourk	om	ojk	��nkp	qn{	�prjuokro�	okpsunqok	ojk	lmnopqro	qn{	pkrm�kp	vpms	ojk	��nkp	zqtskno	vmp	wmpx	k�kr~ok{�	qy	�k��	qy	pkqymnq��k	m�kpjkq{	qn{	zpmvuo	mn	wmpx	nmo	k�kr~ok{�	qn{	rmyoy	unr~ppk{	�t	pkqymn	mv	y~rj	okpsunqoumn�	[	QR\Q\R	�v	ojk	wmpx	uy	yomzzk{	vmp	q	zkpum{	mv	�}	rmnykr~ou�k	{qty	ojpm~�j	nm	qro	mp	vq~�o	mv	ojk	lmnopqromp�	q	�~�rmnopqromp�	q	�~��y~�rmnopqromp�	mp	ojkup	q�knoy	mp	ksz�mtkky	mp	qnt	mojkp	zkpymny	mp	knououky	zkpvmpsun�	zmpoumny	mv	ojk	wmpx	�krq~yk	ojk	��nkp	jqy	pkzkqok{�t	vqu�k{	om	v~�vu��	ojk	��nkp�y	m��u�qoumny	~n{kp	ojk	lmnopqro	�mr~sknoy	�uoj	pkyzkro	om	sqookpy	uszmpoqno	om	ojk	zpm�pkyy	mv	ojk	wmpx�	ojk	lmnopqromp	sqt�	~zmn	yk�kn	q{{uoumnq�	{qty�	nmourk	om	ojk	��nkp	qn{	ojk	�prjuokro�	okpsunqok	ojk	lmnopqro	qn{	pkrm�kp	vpms	ojk	��nkp	qy	zpm�u{k{	un	�kroumn	�����|�[	QR\�	L]̂_̀abc̀da	ef	cg]	U�a]̂	�d̂	Nb ¡][	QR\�\Q	ijk	��nkp	sqt	okpsunqok	ojk	lmnopqro	uv	ojk	lmnopqromp\Q				pkzkqok{�t	pkv~yky	mp	vqu�y	om	y~zz�t	knm~�j	zpmzkp�t	yxu��k{	�mpxkpy	mp	zpmzkp	sqokpuq�y�\�				vqu�y	om	sqxk	zqtskno	om	�~�rmnopqrompy	mp	y~zz�ukpy	un	qrrmp{qnrk	�uoj	ojk	pkyzkrou�k	q�pkksknoy	�ko�kkn	ojk	lmnopqromp	qn{	ojk	�~�rmnopqrompy	mp	y~zz�ukpy�\�				pkzkqok{�t	{uypk�qp{y	qzz�urq��k	�q�y�	yoqo~oky�	mp{unqnrky�	rm{ky�	p~�ky	qn{	pk�~�qoumny�	mp	�q�v~�	mp{kpy	mv	q	z~��ur	q~ojmpuot�	mp\R				mojkp�uyk	uy	�~u�ot	mv	y~�yoqnouq�	�pkqrj	mv	q	zpm�uyumn	mv	ojk	lmnopqro	�mr~sknoy�[	QR\�\�	wjkn	qnt	mv	ojk	pkqymny	{kyrpu�k{	un	�kroumn	������	k�uyo�	qn{	~zmn	rkpouvurqoumn	�t	ojk	�prjuokro	ojqo	y~vvurukno	rq~yk	k�uyoy	om	�~youvt	y~rj	qroumn�	ojk	��nkp	sqt�	�uojm~o	zpk�~{urk	om	qnt	mojkp	pu�joy	mp	pksk{uky	mv	ojk	��nkp	qn{	qvokp	�u�un�	ojk	lmnopqromp	qn{	ojk	lmnopqromp�y	y~pkot�	uv	qnt�	yk�kn	{qty�	nmourk�	okpsunqok	ksz�mtskno	mv	ojk	lmnopqromp	qn{	sqt�	y~��kro	om	qnt	zpump	pu�joy	mv	ojk	y~pkot�\Q				¢�r�~{k	ojk	lmnopqromp	vpms	ojk	yuok	qn{	oqxk	zmyykyyumn	mv	q��	sqokpuq�y�	k�~uzskno�	omm�y�	qn{	rmnyop~roumn	k�~uzskno	qn{	sqrjunkpt	ojkpkmn	m�nk{	�t	ojk	lmnopqromp�\�				�rrkzo	qyyu�nskno	mv	y~�rmnopqroy	z~py~qno	om	�kroumn	����	qn{\�				£unuyj	ojk	wmpx	�t	�jqok�kp	pkqymnq��k	skojm{	ojk	��nkp	sqt	{kks	k�zk{ukno�	¤zmn	�puookn	pk�~kyo	mv	ojk	lmnopqromp�	ojk	��nkp	yjq��	v~pnuyj	om	ojk	lmnopqromp	q	{koqu�k{	qrrm~noun�	mv	ojk	rmyoy	unr~ppk{	�t	ojk	��nkp	un	vunuyjun�	ojk	wmpx�[	QR\�\�	wjkn	ojk	��nkp	okpsunqoky	ojk	lmnopqro	vmp	mnk	mv	ojk	pkqymny	yoqok{	un	�kroumn	�������	ojk	lmnopqromp	yjq��	nmo	�k	knouo�k{	om	pkrku�k	v~pojkp	zqtskno	~nou�	ojk	wmpx	uy	vunuyjk{�



������ ���	
������	����	�	�����	���������	�	� ��!	� �"!	� �#!	� �"!	� $�!	� "�!	� "#!	� %�!	� %$!	� %%!	� ��!	� �%!	� #�!	�  �!	����	&�'	�����	�((	�����)	��)��*�'�	+,��	������&�	��)�����	�-	���������)!.	+������&�	��)�����	�-	���������)!.	+���!.	���	���	/���!	&�'	+���	�����&��	
������).	&��	��&'��&�0)	�-	,��	������&�	��)�����	�-	���������)�	,��)	'������	1&)	���'��'	&�	��2�%2$�	3,	��	��4� 4���5	�'��	6�'��	7��5��5�5"�"�	1����	�8����)	��	��4� 4���5!	�)	���	-��	��)&(�!	�)	(����)�'	-��	���9����	)�	��(�!	&�'	�&�	��(�	:�	)�'	��	&����'&���	1���	���	���	�����&��	
������);	,���)	�-	<��*����	,�	������	���������	*��(&����)!	�9�&�(	'����-�=&�&�����&��)�����>?@A	BC�@?D	 E$F �
�$#G HI

J	KLMNML	OP	QRS	TUVWXY	ZW[WU\S	]P	QRS	̂]UQ_W\Q	̀Ta	Sb\SSYc	\]cQc	]P	PXUXcRXUd	QRS	e]_fg	XU\[TYXUd	\]aVSUcWQX]U	P]_	QRS	h_\RXQS\Qic	cS_jX\Sc	WUY	SbVSUcSc	aWYS	US\SccW_k	QRS_SZkg	WUY	]QRS_	YWaWdSc	XU\T__SY	Zk	QRS	lmUS_	WUY	U]Q	SbV_Scc[k	mWXjSYg	cT\R	Sb\Scc	cRW[[	ZS	VWXY	Q]	QRS	̂]UQ_W\Q]_n	OP	cT\R	\]cQc	WUY	YWaWdSc	Sb\SSY	QRS	TUVWXY	ZW[WU\Sg	QRS	̂]UQ_W\Q]_	cRW[[	VWk	QRS	YXPPS_SU\S	Q]	QRS	lmUS_n	oRS	Wa]TUQ	Q]	ZS	VWXY	Q]	QRS	̂]UQ_W\Q]_	]_	lmUS_g	Wc	QRS	\WcS	aWk	ZSg	cRW[[	ZS	\S_QXPXSY	Zk	QRS	OUXQXW[	pS\XcX]U	qWfS_g	TV]U	WVV[X\WQX]Ug	WUY	QRXc	]Z[XdWQX]U	P]_	VWkaSUQ	cRW[[	cT_jXjS	QS_aXUWQX]U	]P	QRS	̂]UQ_W\QnJ	KLMr	stuvwxuyzx	{|	}~w	��xw�	�z�	�zx�wxywx�wJ	KLMrMK	oRS	lmUS_	aWkg	mXQR]TQ	\WTcSg	]_YS_	QRS	̂]UQ_W\Q]_	XU	m_XQXUd	Q]	cTcVSUYg	YS[Wk	]_	XUQS__TVQ	QRS	e]_fg	XU	mR][S	]_	XU	VW_Q	P]_	cT\R	VS_X]Y	]P	QXaS	Wc	QRS	lmUS_	aWk	YSQS_aXUSnJ	KLMrMN	oRS	̂]UQ_W\Q	̀Ta	WUY	̂]UQ_W\Q	oXaS	cRW[[	ZS	WY�TcQSY	P]_	XU\_SWcSc	XU	QRS	\]cQ	WUY	QXaS	\WTcSY	Zk	cTcVSUcX]Ug	YS[Wkg	]_	XUQS__TVQX]U	TUYS_	̀S\QX]U	��n�n�n	hY�TcQaSUQ	]P	QRS	̂]UQ_W\Q	̀Ta	cRW[[	XU\[TYS	V_]PXQn	�]	WY�TcQaSUQ	cRW[[	ZS	aWYS	Q]	QRS	SbQSUQMK				QRWQ	VS_P]_aWU\S	Xcg	mWcg	]_	m]T[Y	RWjS	ZSSUg	c]	cTcVSUYSYg	YS[WkSYg	]_	XUQS__TVQSYg	Zk	WU]QRS_	\WTcS	P]_	mRX\R	QRS	̂]UQ_W\Q]_	Xc	_ScV]UcXZ[S�	]_MN				QRWQ	WU	S�TXQWZ[S	WY�TcQaSUQ	Xc	aWYS	]_	YSUXSY	TUYS_	WU]QRS_	V_]jXcX]U	]P	QRS	̂]UQ_W\QnJ	KLML	�w��yx�}yzx	{|	}~w	��xw�	�z�	�zx�wxywx�wJ	KLMLMK	oRS	lmUS_	aWkg	WQ	WUk	QXaSg	QS_aXUWQS	QRS	̂]UQ_W\Q	P]_	QRS	lmUS_ic	\]UjSUXSU\S	WUY	mXQR]TQ	\WTcSnJ	KLMLMN	�V]U	_S\SXVQ	]P	U]QX\S	P_]a	QRS	lmUS_	]P	cT\R	QS_aXUWQX]U	P]_	QRS	lmUS_ic	\]UjSUXSU\Sg	QRS	̂]UQ_W\Q]_	cRW[[ MK				\SWcS	]VS_WQX]Uc	Wc	YX_S\QSY	Zk	QRS	lmUS_	XU	QRS	U]QX\S�MN				QWfS	W\QX]Uc	US\SccW_kg	]_	QRWQ	QRS	lmUS_	aWk	YX_S\Qg	P]_	QRS	V_]QS\QX]U	WUY	V_ScS_jWQX]U	]P	QRS	e]_f�	WUYMr				Sb\SVQ	P]_	e]_f	YX_S\QSY	Q]	ZS	VS_P]_aSY	V_X]_	Q]	QRS	SPPS\QXjS	YWQS	]P	QS_aXUWQX]U	cQWQSY	XU	QRS	U]QX\Sg	QS_aXUWQS	W[[	SbXcQXUd	cTZ\]UQ_W\Qc	WUY	VT_\RWcS	]_YS_c	WUY	SUQS_	XUQ]	U]	PT_QRS_	cTZ\]UQ_W\Qc	WUY	VT_\RWcS	]_YS_cnJ	KLMLMr	OU	\WcS	]P	cT\R	QS_aXUWQX]U	P]_	QRS	lmUS_ic	\]UjSUXSU\Sg	QRS	lmUS_	cRW[[	VWk	QRS	̂]UQ_W\Q]_	P]_	e]_f	V_]VS_[k	SbS\TQSY�	\]cQc	XU\T__SY	Zk	_SWc]U	]P	QRS	QS_aXUWQX]Ug	XU\[TYXUd	\]cQc	WQQ_XZTQWZ[S	Q]	QS_aXUWQX]U	]P	T̀Z\]UQ_W\Qc�	WUY	QRS	QS_aXUWQX]U	PSSg	XP	WUkg	cSQ	P]_QR	XU	QRS	hd_SSaSUQn�������	K�			�����s	���	��s����sJ	K�MK	���y�u	J	K�MKMK	�w�yxy}yzxh	̂[WXa	Xc	W	YSaWUY	]_	WccS_QX]U	Zk	]US	]P	QRS	VW_QXSc	cSSfXUdg	Wc	W	aWQQS_	]P	_XdRQg	VWkaSUQ	]P	a]USkg	W	\RWUdS	XU	QRS	̂]UQ_W\Q	oXaSg	]_	]QRS_	_S[XSP	mXQR	_ScVS\Q	Q]	QRS	QS_ac	]P	QRS	̂]UQ_W\Qn	oRS	QS_a	�̂[WXa�	W[c]	XU\[TYSc	]QRS_	YXcVTQSc	WUY	aWQQS_c	XU	�TScQX]U	ZSQmSSU	QRS	lmUS_	WUY	̂]UQ_W\Q]_	W_XcXUd	]TQ	]P	]_	_S[WQXUd	Q]	QRS	̂]UQ_W\Qn	oRS	_ScV]UcXZX[XQk	Q]	cTZcQWUQXWQS	̂[WXac	cRW[[	_ScQ	mXQR	QRS	VW_Qk	aWfXUd	QRS	̂[WXan	oRXc	̀S\QX]U	��n�n�	Y]Sc	U]Q	_S�TX_S	QRS	lmUS_	Q]	PX[S	W	̂[WXa	XU	]_YS_	Q]	XaV]cS	[X�TXYWQSY	YWaWdSc	XU	W\\]_YWU\S	mXQR	QRS	̂]UQ_W\Q	p]\TaSUQcnJ	K�MKMN	�y�w	�y�y}u	zx	���y�uoRS	lmUS_	WUY	̂]UQ_W\Q]_	cRW[[	\]aaSU\S	W[[	̂[WXac	WUY	\WTcSc	]P	W\QX]U	WdWXUcQ	QRS	]QRS_	WUY	W_XcXUd	]TQ	]P	]_	_S[WQSY	Q]	QRS	̂]UQ_W\Qg	mRSQRS_	XU	\]UQ_W\Qg	Q]_Qg	Z_SW\R	]P	mW__WUQk	]_	]QRS_mXcSg	XU	W\\]_YWU\S	mXQR	QRS	_S�TX_SaSUQc	]P	QRS	ZXUYXUd	YXcVTQS	_Sc][TQX]U	aSQR]Y	cS[S\QSY	XU	QRS	hd_SSaSUQ	WUY	mXQRXU	QRS	VS_X]Y	cVS\XPXSY	Zk	WVV[X\WZ[S	[Wmg	ZTQ	XU	WUk	\WcS	U]Q	a]_S	QRWU	� 	kSW_c	WPQS_	QRS	YWQS	]P	̀TZcQWUQXW[	̂]aV[SQX]U	]P	QRS	e]_fn	oRS	lmUS_	WUY	̂]UQ_W\Q]_	mWXjS	W[[	̂[WXac	WUY	\WTcSc	]P	W\QX]U	U]Q	\]aaSU\SY	XU	W\\]_YWU\S	mXQR	QRXc	̀S\QX]U	��n�n¡nJ	K�MKMr	�z}y�w	z�	���y�uJ	K�MKMrMK	̂[WXac	Zk	SXQRS_	QRS	lmUS_	]_	̂]UQ_W\Q]_g	mRS_S	QRS	\]UYXQX]U	dXjXUd	_XcS	Q]	QRS	̂[WXa	Xc	PX_cQ	YXc\]jS_SY	V_X]_	Q]	SbVX_WQX]U	]P	QRS	VS_X]Y	P]_	\]__S\QX]U	]P	QRS	e]_f	cSQ	P]_QR	XU	̀S\QX]U	�¡n¡n¡g	cRW[[	ZS	XUXQXWQSY	Zk	U]QX\S	Q]	QRS	]QRS_	VW_Qk	WUY	Q]	QRS	OUXQXW[	pS\XcX]U	qWfS_	mXQR	W	\]Vk	cSUQ	Q]	QRS	h_\RXQS\Qg	XP	QRS	h_\RXQS\Q	Xc	U]Q	cS_jXUd	Wc	QRS	OUXQXW[	pS\XcX]U	qWfS_n	̂[WXac	Zk	SXQRS_	VW_Qk	TUYS_	QRXc	̀S\QX]U	��n�n�n�	cRW[[	ZS	XUXQXWQSY	mXQRXU	¡�	YWkc	WPQS_	]\\T__SU\S	]P	QRS	SjSUQ	dXjXUd	_XcS	Q]	cT\R	̂[WXa	]_	mXQRXU	¡�	YWkc	WPQS_	QRS	\[WXaWUQ	PX_cQ	_S\]dUX¢Sc	QRS	\]UYXQX]U	dXjXUd	_XcS	Q]	QRS	̂[WXag	mRX\RSjS_	Xc	[WQS_n
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J	KLMKMNMO	PQRSTU	VW	XSYZX[	YZX	\]̂X[	_[	P_̂Y[R̀Y_[a	]ZX[X	YZX	̀_̂bSYS_̂	cSdŜc	[SUX	Y_	YZX	PQRST	SU	eS[UY	bSÙ_dX[Xb	ReYX[	XfgS[RYS_̂	_e	YZX	gX[S_b	e_[	̀_[[X̀YS_̂	_e	YZX	h_[i	UXY	e_[YZ	Ŝ	jX̀YS_̂	klmlmla	UZRQQ	VX	ŜSYSRYXb	VW	̂_YS̀X	Y_	YZX	_YZX[	gR[YWm	n̂	UòZ	XdX̂Ya	̂_	bX̀SUS_̂	VW	YZX	n̂SYSRQ	pX̀SUS_̂	qRiX[	SU	[XroS[XbmJ	KLMKMs	tuvwxvyxvz	tuvw{|}w	~�{�u{�|v}�J	KLMKMsMK	�X̂bŜc	eŜRQ	[XU_QoYS_̂	_e	R	PQRSTa	Xf̀XgY	RU	_YZX[]SUX	Rc[XXb	Ŝ	][SYŜc	_[	RU	g[_dSbXb	Ŝ	jX̀YS_̂	�m�	R̂b	�[YS̀QX	k�a	YZX	P_̂Y[R̀Y_[	UZRQQ	g[_̀XXb	bSQScX̂YQW	]SYZ	gX[e_[TR̂ X̀	_e	YZX	P_̂Y[R̀Y	R̂b	YZX	\]̂X[	UZRQQ	_̀̂YŜoX	Y_	TRiX	gRWTX̂YU	Ŝ	R̀ _̀[bR̂ X̀	]SYZ	YZX	P_̂Y[R̀Y	p_̀oTX̂YUm	J	KLMKMsMO	�ZX	P_̂Y[R̀Y	joT	R̂b	P_̂Y[R̀Y	�STX	UZRQQ	VX	Rb�oUYXb	Ŝ	R̀ _̀[bR̂ X̀	]SYZ	YZX	n̂SYSRQ	pX̀SUS_̂	qRiX[�U	bX̀SUS_̂a	UoV�X̀Y	Y_	YZX	[ScZY	_e	XSYZX[	gR[YW	Y_	g[_̀XXb	Ŝ	R̀ _̀[bR̂ X̀	]SYZ	YZSU	�[YS̀QX	k�m	�ZX	�[̀ZSYX̀Y	]SQQ	SUUoX	PX[YSeS̀RYXU	e_[	�RWTX̂Y	Ŝ	R̀ _̀[bR̂ X̀	]SYZ	YZX	bX̀SUS_̂	_e	YZX	n̂SYSRQ	pX̀SUS_̂	qRiX[mJ	KLMKML	t�|x��	�u{	���xwxuv|�	tu�wne	YZX	P_̂Y[R̀Y_[	]SUZXU	Y_	TRiX	R	PQRST	e_[	R̂	Ŝ̀[XRUX	Ŝ	YZX	P_̂Y[R̀Y	joTa	̂_YS̀X	RU	g[_dSbXb	Ŝ	jX̀YS_̂	k�mkm�	UZRQQ	VX	cSdX̂	VXe_[X	g[_̀XXbŜc	Y_	XfX̀oYX	YZX	g_[YS_̂	_e	YZX	h_[i	YZRY	SU	YZX	UoV�X̀Y	_e	YZX	PQRSTm	�[S_[	̂_YS̀X	SU	_̂Y	[XroS[Xb	e_[	PQRSTU	[XQRYŜc	Y_	R̂	XTX[cX̂ Ẁ	X̂bR̂cX[Ŝc	QSeX	_[	g[_gX[YW	R[SUŜc	ôbX[	jX̀YS_̂	k�m�mJ	KLMKM�	t�|x��	�u{	���xwxuv|�	�x��J	KLMKM�MK	ne	YZX	P_̂Y[R̀Y_[	]SUZXU	Y_	TRiX	R	PQRST	e_[	R̂	Ŝ̀[XRUX	Ŝ	YZX	P_̂Y[R̀Y	�STXa	̂_YS̀X	RU	g[_dSbXb	Ŝ	jX̀YS_̂	k�mkm�	UZRQQ	VX	cSdX̂m	�ZX	P_̂Y[R̀Y_[�U	PQRST	UZRQQ	Ŝ̀QobX	R̂	XUYSTRYX	_e	̀_UY	R̂b	_e	g[_VRVQX	XeeX̀Y	_e	bXQRW	_̂	g[_c[XUU	_e	YZX	h_[im	n̂	YZX	̀RUX	_e	R	̀_̂YŜoŜc	bXQRWa	_̂QW	_̂X	PQRST	SU	̂X̀XUUR[WmJ	KLMKM�MO	ne	RbdX[UX	]XRYZX[	̀_̂bSYS_̂U	R[X	YZX	VRUSU	e_[	R	PQRST	e_[	RbbSYS_̂RQ	YSTXa	UòZ	PQRST	UZRQQ	VX	b_̀oTX̂YXb	VW	bRYR	UoVUYR̂YSRYŜc	YZRY	]XRYZX[	̀_̂bSYS_̂U	]X[X	RV̂_[TRQ	e_[	YZX	gX[S_b	_e	YSTXa	̀_oQb	̂_Y	ZRdX	VXX̂	[XRU_̂RVQW	R̂YS̀SgRYXba	R̂b	ZRb	R̂	RbdX[UX	XeeX̀Y	_̂	YZX	ÙZXboQXb	̀_̂UY[òYS_̂mJ	KLMKM�	�|x��{	u�	t�|x��	�u{	tuv���y�vwx|�	�|�|z���ZX	P_̂Y[R̀Y_[	R̂b	\]̂X[	]RSdX	PQRSTU	RcRŜUY	XR̀Z	_YZX[	e_[	̀_̂UXroX̂YSRQ	bRTRcXU	R[SUŜc	_oY	_e	_[	[XQRYŜc	Y_	YZSU	P_̂Y[R̀Ym	�ZSU	ToYoRQ	]RSdX[	Ŝ̀QobXUMK				bRTRcXU	Ŝ̀o[[Xb	VW	YZX	\]̂X[	e_[	[X̂YRQ	XfgX̂UXUa	e_[	Q_UUXU	_e	oUXa	Ŝ̀_TXa	g[_eSYa	eŜR̂ S̀̂ca	VoUŜXUU	R̂b	[XgoYRYS_̂a	R̂b	e_[	Q_UU	_e	TR̂RcXTX̂Y	_[	XTgQ_WXX	g[_bòYSdSYW	_[	_e	YZX	UX[dS̀XU	_e	UòZ	gX[U_̂U�	R̂bMO				bRTRcXU	Ŝ̀o[[Xb	VW	YZX	P_̂Y[R̀Y_[	e_[	g[Ŝ̀SgRQ	_eeS̀X	XfgX̂UXU	Ŝ̀QobŜc	YZX	̀_TgX̂URYS_̂	_e	gX[U_̂ X̂Q	UYRYS_̂Xb	YZX[Xa	e_[	Q_UUXU	_e	eŜR̂ S̀̂ca	VoUŜXUU	R̂b	[XgoYRYS_̂a	R̂b	e_[	Q_UU	_e	g[_eSYa	Xf̀XgY	R̂YS̀SgRYXb	g[_eSY	R[SUŜc	bS[X̀YQW	e[_T	YZX	h_[im�ZSU	ToYoRQ	]RSdX[	SU	RggQS̀RVQXa	]SYZ_oY	QSTSYRYS_̂a	Y_	RQQ	̀_̂UXroX̂YSRQ	bRTRcXU	boX	Y_	XSYZX[	gR[YW�U	YX[TŜRYS_̂	Ŝ	R̀ _̀[bR̂ X̀	]SYZ	�[YS̀QX	k�m	�_YZŜc	̀_̂YRŜXb	Ŝ	YZSU	jX̀YS_̂	k�mkm�	UZRQQ	VX	bXXTXb	Y_	g[X̀QobX	RUUXUUTX̂Y	_e	QSroSbRYXb	bRTRcXUa	]ZX̂	RggQS̀RVQXa	Ŝ	R̀ _̀[bR̂ X̀	]SYZ	YZX	[XroS[XTX̂YU	_e	YZX	P_̂Y[R̀Y	p_̀oTX̂YUmJ	KLMO	�vxwx|�	��}x�xuvJ	KLMOMK	PQRSTUa	Xf̀QobŜc	YZ_UX	]ZX[X	YZX	̀_̂bSYS_̂	cSdŜc	[SUX	Y_	YZX	PQRST	SU	eS[UY	bSÙ_dX[Xb	ReYX[	XfgS[RYS_̂	_e	YZX	gX[S_b	e_[	̀_[[X̀YS_̂	_e	YZX	h_[i	UXY	e_[YZ	Ŝ	jX̀YS_̂	klmlml	_[	R[SUŜc	ôbX[	jX̀YS_̂U	k�m�a	k�m�a	R̂b	kkm�a	UZRQQ	VX	[XeX[[Xb	Y_	YZX	n̂SYSRQ	pX̀SUS_̂	qRiX[	e_[	ŜSYSRQ	bX̀SUS_̂m	�ZX	�[̀ZSYX̀Y	]SQQ	UX[dX	RU	YZX	n̂SYSRQ	pX̀SUS_̂	qRiX[a	ôQXUU	_YZX[]SUX	ŜbS̀RYXb	Ŝ	YZX	�c[XXTX̂Ym	�f̀XgY	e_[	YZ_UX	PQRSTU	Xf̀QobXb	VW	YZSU	jX̀YS_̂	k�mlmka	R̂	ŜSYSRQ	bX̀SUS_̂	UZRQQ	VX	[XroS[Xb	RU	R	̀_̂bSYS_̂	g[X̀XbX̂Y	Y_	TXbSRYS_̂	_e	R̂W	PQRSTm	ne	R̂	ŜSYSRQ	bX̀SUS_̂	ZRU	̂_Y	VXX̂	[X̂bX[Xb	]SYZŜ	��	bRWU	ReYX[	YZX	PQRST	ZRU	VXX̂	[XeX[[Xb	Y_	YZX	n̂SYSRQ	pX̀SUS_̂	qRiX[a	YZX	gR[YW	RUUX[YŜc	YZX	PQRST	TRW	bXTR̂b	TXbSRYS_̂	R̂b	VŜbŜc	bSUgoYX	[XU_QoYS_̂	]SYZ_oY	R	bX̀SUS_̂	ZRdŜc	VXX̂	[X̂bX[Xbm	�̂QXUU	YZX	n̂SYSRQ	pX̀SUS_̂	qRiX[	R̂b	RQQ	ReeX̀YXb	gR[YSXU	Rc[XXa	YZX	n̂SYSRQ	pX̀SUS_̂	qRiX[	]SQQ	̂_Y	bX̀SbX	bSUgoYXU	VXY]XX̂	YZX	P_̂Y[R̀Y_[	R̂b	gX[U_̂U	_[	X̂YSYSXU	_YZX[	YZR̂	YZX	\]̂X[mJ	KLMOMO	�ZX	n̂SYSRQ	pX̀SUS_̂	qRiX[	]SQQ	[XdSX]	PQRSTU	R̂b	]SYZŜ	YX̂	bRWU	_e	YZX	[X̀XSgY	_e	R	PQRST	YRiX	_̂X	_[	T_[X	_e	YZX	e_QQ_]Ŝc	R̀YS_̂U�	�k�	[XroXUY	RbbSYS_̂RQ	Uogg_[YŜc	bRYR	e[_T	YZX	̀QRSTR̂Y	_[	R	[XUg_̂UX	]SYZ	Uogg_[YŜc	bRYR	e[_T	YZX	_YZX[	gR[YWa	�l�	[X�X̀Y	YZX	PQRST	Ŝ	]Z_QX	_[	Ŝ	gR[Ya	���	Rgg[_dX	YZX	PQRSTa	���	UoccXUY	R	̀_Tg[_TSUXa	_[	���	RbdSUX	YZX	gR[YSXU	YZRY	YZX	n̂SYSRQ	pX̀SUS_̂	qRiX[	SU	ôRVQX	Y_	[XU_QdX	YZX	PQRST	Se	YZX	n̂SYSRQ	pX̀SUS_̂	qRiX[	
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JKLMN	NOPPQLQRST	QSPUVWKTQUS	TU	RXKJOKTR	TYR	WRVQTN	UP	TYR	ZJKQW	UV	QP	TYR	[SQTQKJ	\RLQNQUS	]KMRV	LUSLJÔRN	TYKT_	QS	TYR	[SQTQKJ	\RLQNQUS	]KMRV̀N	NUJR	̂QNLVRTQUS_	QT	aUOĴ	bR	QSKccVUcVQKTR	PUV	TYR	[SQTQKJ	\RLQNQUS	]KMRV	TU	VRNUJXR	TYR	ZJKQWde	fghihj	[S	RXKJOKTQSk	ZJKQWN_	TYR	[SQTQKJ	\RLQNQUS	]KMRV	WKl_	bOT	NYKJJ	SUT	bR	UbJQkKTR̂	TU_	LUSNOJT	aQTY	UV	NRRM	QSPUVWKTQUS	PVUW	RQTYRV	cKVTl	UV	PVUW	cRVNUSN	aQTY	NcRLQKJ	MSUaJR̂kR	UV	RmcRVTQNR	aYU	WKl	KNNQNT	TYR	[SQTQKJ	\RLQNQUS	]KMRV	QS	VRŜRVQSk	K	̂RLQNQUSd	nYR	[SQTQKJ	\RLQNQUS	]KMRV	WKl	VRoORNT	TYR	paSRV	TU	KOTYUVQqR	VRTRSTQUS	UP	NOLY	cRVNUSN	KT	TYR	paSRV̀N	RmcRSNRde	fghihr	[P	TYR	[SQTQKJ	\RLQNQUS	]KMRV	VRoORNTN	K	cKVTl	TU	cVUXQ̂R	K	VRNcUSNR	TU	K	ZJKQW	UV	TU	POVSQNY	K̂ Q̂TQUSKJ	NOccUVTQSk	̂KTK_	NOLY	cKVTl	NYKJJ	VRNcUŜ_	aQTYQS	TRS	̂KlN	KPTRV	VRLRQcT	UP	TYR	VRoORNT_	KŜ	NYKJJ	RQTYRV	stu	cVUXQ̂R	K	VRNcUSNR	US	TYR	VRoORNTR̂	NOccUVTQSk	̂KTK_	svu	K̂XQNR	TYR	[SQTQKJ	\RLQNQUS	]KMRV	aYRS	TYR	VRNcUSNR	UV	NOccUVTQSk	K̂TK	aQJJ	bR	POVSQNYR̂_	UV	swu	K̂XQNR	TYR	[SQTQKJ	\RLQNQUS	]KMRV	TYKT	SU	NOccUVTQSk	̂KTK	aQJJ	bR	POVSQNYR̂d	xcUS	VRLRQcT	UP	TYR	VRNcUSNR	UV	NOccUVTQSk	̂KTK_	QP	KSl_	TYR	[SQTQKJ	\RLQNQUS	]KMRV	aQJJ	RQTYRV	VRyRLT	UV	KccVUXR	TYR	ZJKQW	QS	aYUJR	UV	QS	cKVTde	fghihg	nYR	[SQTQKJ	\RLQNQUS	]KMRV	aQJJ	VRŜRV	KS	QSQTQKJ	̂RLQNQUS	KccVUXQSk	UV	VRyRLTQSk	TYR	ZJKQW_	UV	QŜQLKTQSk	TYKT	TYR	[SQTQKJ	\RLQNQUS	]KMRV	QN	OSKbJR	TU	VRNUJXR	TYR	ZJKQWd	nYQN	QSQTQKJ	̂RLQNQUS	NYKJJ	stu	bR	QS	aVQTQSkz	svu	NTKTR	TYR	VRKNUSN	TYRVRPUVz	KŜ	swu	SUTQPl	TYR	cKVTQRN	KŜ	TYR	{VLYQTRLT_	QP	TYR	{VLYQTRLT	QN	SUT	NRVXQSk	KN	TYR	[SQTQKJ	\RLQNQUS	]KMRV_	UP	KSl	LYKSkR	QS	TYR	ZUSTVKLT	|OW	UV	ZUSTVKLT	nQWR	UV	bUTYd	nYR	QSQTQKJ	̂RLQNQUS	NYKJJ	bR	PQSKJ	KŜ	bQŜQSk	US	TYR	cKVTQRN	bOT	NObyRLT	TU	WR̂QKTQUS	KŜ_	QP	TYR	cKVTQRN	PKQJ	TU	VRNUJXR	TYRQV	̂QNcOTR	TYVUOkY	WR̂QKTQUS_	TU	bQŜQSk	Q̂NcOTR	VRNUJOTQUSde	fghih}	~QTYRV	cKVTl	WKl	PQJR	PUV	WR̂QKTQUS	UP	KS	QSQTQKJ	̂RLQNQUS	KT	KSl	TQWR_	NObyRLT	TU	TYR	TRVWN	UP	|RLTQUS	t�dvd�dtde	fghih}hf	~QTYRV	cKVTl	WKl_	aQTYQS	w�	̂KlN	PVUW	TYR	̂KTR	UP	VRLRQcT	UP	KS	QSQTQKJ	̂RLQNQUS_	̂RWKŜ	QS	aVQTQSk	TYKT	TYR	UTYRV	cKVTl	PQJR	PUV	WR̂QKTQUSd	[P	NOLY	K	̂RWKŜ	QN	WK̂R	KŜ	TYR	cKVTl	VRLRQXQSk	TYR	̂RWKŜ	PKQJN	TU	PQJR	PUV	WR̂QKTQUS	aQTYQS	w�	̂KlN	KPTRV	VRLRQcT	TYRVRUP_	TYRS	bUTY	cKVTQRN	aKQXR	TYRQV	VQkYTN	TU	WR̂QKTR	UV	cOVNOR	bQŜQSk	Q̂NcOTR	VRNUJOTQUS	cVULRR̂QSkN	aQTY	VRNcRLT	TU	TYR	QSQTQKJ	̂RLQNQUSde	fghih�	[S	TYR	RXRST	UP	K	ZJKQW	KkKQSNT	TYR	ZUSTVKLTUV_	TYR	paSRV	WKl_	bOT	QN	SUT	UbJQkKTR̂	TU_	SUTQPl	TYR	NOVRTl_	QP	KSl_	UP	TYR	SKTOVR	KŜ	KWUOST	UP	TYR	ZJKQWd	[P	TYR	ZJKQW	VRJKTRN	TU	K	cUNNQbQJQTl	UP	K	ZUSTVKLTUV̀N	̂RPKOJT_	TYR	paSRV	WKl_	bOT	QN	SUT	UbJQkKTR̂	TU_	SUTQPl	TYR	NOVRTl	KŜ	VRoORNT	TYR	NOVRTl̀N	KNNQNTKSLR	QS	VRNUJXQSk	TYR	LUSTVUXRVNlde	fghih�	[P	K	ZJKQW	VRJKTRN	TU	UV	QN	TYR	NObyRLT	UP	K	WRLYKSQL̀N	JQRS_	TYR	cKVTl	KNNRVTQSk	NOLY	ZJKQW	WKl	cVULRR̂	QS	KLLUV̂KSLR	aQTY	KccJQLKbJR	JKa	TU	LUWcJl	aQTY	TYR	JQRS	SUTQLR	UV	PQJQSk	̂RK̂JQSRNde	fghj	���������e	fghjhf	ZJKQWN_	̂QNcOTRN_	UV	UTYRV	WKTTRVN	QS	LUSTVUXRVNl	KVQNQSk	UOT	UP	UV	VRJKTR̂	TU	TYR	ZUSTVKLT_	RmLRcT	TYUNR	aKQXR̂	KN	cVUXQ̂R̂	PUV	QS	|RLTQUSN	�dt�d�_	�dt�d�_	KŜ	t�dtd�_	NYKJJ	bR	NObyRLT	TU	WR̂QKTQUS	KN	K	LUŜQTQUS	cVRLR̂RST	TU	bQŜQSk	̂QNcOTR	VRNUJOTQUSde	fghjhi	nYR	cKVTQRN	NYKJJ	RŜRKXUV	TU	VRNUJXR	TYRQV	ZJKQWN	bl	WR̂QKTQUS	aYQLY_	OSJRNN	TYR	cKVTQRN	WOTOKJJl	KkVRR	UTYRVaQNR_	NYKJJ	bR	K̂WQSQNTRVR̂	bl	TYR	{WRVQLKS	{VbQTVKTQUS	{NNULQKTQUS	sQP	TYR	�VUyRLT	QN	QS	TYR	|TKTR	UP	{VMKSNKN	TYR	xSQPUVW	{VbQTVKTQUS	{LT	UP	TYR	|TKTR	UP	{VMKSNKN	KccJQRN	QS	JQRO	UP	TYR	{WRVQLKS	{VbQTVKTQUS	{NNULQKTQUSu	QS	KLLUV̂KSLR	aQTY	QTN	ZUSNTVOLTQUS	[ŜONTVl	]R̂QKTQUS	�VULR̂OVRN	QS	RPPRLT	US	TYR	̂KTR	UP	TYR	{kVRRWRSTd	{	VRoORNT	PUV	WR̂QKTQUS	NYKJJ	bR	WK̂R	QS	aVQTQSk_	̂RJQXRVR̂	TU	TYR	UTYRV	cKVTl	TU	TYR	ZUSTVKLT_	KŜ	PQJR̂	aQTY	TYR	cRVNUS	UV	RSTQTl	K̂WQSQNTRVQSk	TYR	WR̂QKTQUSd	nYR	VRoORNT	WKl	bR	WK̂R	LUSLOVVRSTJl	aQTY	TYR	PQJQSk	UP	bQŜQSk	̂QNcOTR	VRNUJOTQUS	cVULRR̂QSkN	bOT_	QS	NOLY	RXRST_	WR̂QKTQUS	NYKJJ	cVULRR̂	QS	K̂XKSLR	UP	bQŜQSk	̂QNcOTR	VRNUJOTQUS	cVULRR̂QSkN_	aYQLY	NYKJJ	bR	NTKlR̂	cRŜQSk	WR̂QKTQUS	PUV	K	cRVQÛ	UP	��	̂KlN	PVUW	TYR	̂KTR	UP	PQJQSk_	OSJRNN	NTKlR̂	PUV	K	JUSkRV	cRVQÛ	bl	KkVRRWRST	UP	TYR	cKVTQRN	UV	LUOVT	UV̂RVd	[P	KS	KVbQTVKTQUS	QN	NTKlR̂	cOVNOKST	TU	TYQN	|RLTQUS	t�dwdv_	TYR	cKVTQRN	WKl	SUSRTYRJRNN	cVULRR̂	TU	TYR	NRJRLTQUS	UP	TYR	KVbQTVKTUVsNu	KŜ	KkVRR	OcUS	K	NLYR̂OJR	PUV	JKTRV	cVULRR̂QSkNde	fghjhj	~QTYRV	cKVTl	WKl_	aQTYQS	w�	̂KlN	PVUW	TYR	̂KTR	TYKT	WR̂QKTQUS	YKN	bRRS	LUSLJÔR̂	aQTYUOT	VRNUJOTQUS	UP	TYR	Q̂NcOTR	UV	��	̂KlN	KPTRV	WR̂QKTQUS	YKN	bRRS	̂RWKŜR̂	aQTYUOT	VRNUJOTQUS	UP	TYR	̂QNcOTR_	̂RWKŜ	QS	aVQTQSk	TYKT	TYR	UTYRV	cKVTl	PQJR	PUV	bQŜQSk	̂QNcOTR	VRNUJOTQUSd		[P	NOLY	K	̂RWKŜ	QN	WK̂R	KŜ	TYR	cKVTl	VRLRQXQSk	TYR	̂RWKŜ	PKQJN	TU	
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IJKL	IMN	OJPQJPR	QJSTUVL	NLSMKUVJMP	WJVXJP	YZ	Q[\S	[IVLN	NL]LJTV	VXLNLMÎ	VXLP	OMVX	T[NVJLS	W[J_L	VXLJN	NJRXVS	VM	OJPQJPR	QJSTUVL	NLSMKUVJMP	TNM]LLQJPRS	WJVX	NLSTL]V	VM	VXL	JPJVJ[K	QL]JSJMP̀a	bcdedf	gXL	T[NVJLS	SX[KK	SX[NL	VXL	hLQJ[VMNiS	ILL	[PQ	[P\	IJKJPR	ILLS	LjU[KK\̀	gXL	hLQJ[VJMP	SX[KK	OL	XLKQ	JP	VXL	TK[]L	WXLNL	VXL	kNMlL]V	JS	KM][VLQ̂	UPKLSS	[PMVXLN	KM][VJMP	JS	hUVU[KK\	[RNLLQ	UTMP̀	mRNLLhLPVS	NL[]XLQ	JP	hLQJ[VJMP	SX[KK	OL	LPIMN]L[OKL	[S	SLVVKLhLPV	[RNLLhLPVS	JP	[P\	]MUNV	X[_JPR	lUNJSQJ]VJMP	VXLNLMÌa	bcdf	nopqrosrqtua	bcdfdb	vI	VXL	T[NVJLS	X[_L	SLKL]VLQ	[NOJVN[VJMP	[S	VXL	hLVXMQ	IMN	OJPQJPR	QJSTUVL	NLSMKUVJMP	JP	VXL	mRNLLhLPV̂	[P\	wK[Jh	SUOlL]V	VM̂	OUV	PMV	NLSMK_LQ	O\̂	hLQJ[VJMP	SX[KK	OL	SUOlL]V	VM	[NOJVN[VJMP	WXJ]X̂	UPKLSS	VXL	T[NVJLS	hUVU[KK\	[RNLL	MVXLNWJSL̂	SX[KK	OL	[QhJPJSVLNLQ	O\	VXL	mhLNJ][P	mNOJVN[VJMP	mSSM]J[VJMP	xJI	VXL	kNMlL]V	JS	JP	VXL	yV[VL	MI	mNz[PS[S	VXL	{PJIMNh	mNOJVN[VJMP	m]V	MI	VXL	yV[VL	MI	mNz[PS[S	[TTKJLS	JP	KJLU	MI	VXL	mhLNJ][P	mNOJVN[VJMP	mSSM]J[VJMP|	JP	[]]MNQ[P]L	WJVX	JVS	wMPSVNU]VJMP	vPQUSVN\	mNOJVN[VJMP	}UKLS	JP	LIIL]V	MP	VXL	Q[VL	MI	VXL	mRNLLhLPV̀	gXL	mNOJVN[VJMP	SX[KK	OL	]MPQU]VLQ	JP	VXL	TK[]L	WXLNL	VXL	kNMlL]V	JS	KM][VLQ̂	UPKLSS	[PMVXLN	KM][VJMP	JS	hUVU[KK\	[RNLLQ	UTMP̀	m	QLh[PQ	IMN	[NOJVN[VJMP	SX[KK	OL	h[QL	JP	WNJVJPR̂	QLKJ_LNLQ	VM	VXL	MVXLN	T[NV\	VM	VXL	wMPVN[]V̂	[PQ	IJKLQ	WJVX	VXL	TLNSMP	MN	LPVJV\	[QhJPJSVLNJPR	VXL	[NOJVN[VJMP̀	gXL	T[NV\	IJKJPR	[	PMVJ]L	MI	QLh[PQ	IMN	[NOJVN[VJMP	hUSV	[SSLNV	JP	VXL	QLh[PQ	[KK	wK[JhS	VXLP	zPMWP	VM	VX[V	T[NV\	MP	WXJ]X	[NOJVN[VJMP	JS	TLNhJVVLQ	VM	OL	QLh[PQLQ̀a	bcdfdbdb	m	QLh[PQ	IMN	[NOJVN[VJMP	SX[KK	OL	h[QL	PM	L[NKJLN	VX[P	]MP]UNNLPVK\	WJVX	VXL	IJKJPR	MI	[	NLjULSV	IMN	hLQJ[VJMP̂	OUV	JP	PM	L_LPV	SX[KK	JV	OL	h[QL	[IVLN	VXL	Q[VL	WXLP	VXL	JPSVJVUVJMP	MI	KLR[K	MN	LjUJV[OKL	TNM]LLQJPRS	O[SLQ	MP	VXL	wK[Jh	WMUKQ	OL	O[NNLQ	O\	VXL	[TTKJ][OKL	SV[VUVL	MI	KJhJV[VJMPS̀	~MN	SV[VUVL	MI	KJhJV[VJMPS	TUNTMSLŜ	NL]LJTV	MI	[	WNJVVLP	QLh[PQ	IMN	[NOJVN[VJMP	O\	VXL	TLNSMP	MN	LPVJV\	[QhJPJSVLNJPR	VXL	[NOJVN[VJMP	SX[KK	]MPSVJVUVL	VXL	JPSVJVUVJMP	MI	KLR[K	MN	LjUJV[OKL	TNM]LLQJPRS	O[SLQ	MP	VXL	wK[Jh̀a	bcdfd�	gXL	[W[NQ	NLPQLNLQ	O\	VXL	[NOJVN[VMN	MN	[NOJVN[VMNS	SX[KK	OL	IJP[K̂	[PQ	lUQRhLPV	h[\	OL	LPVLNLQ	UTMP	JV	JP	[]]MNQ[P]L	WJVX	[TTKJ][OKL	K[W	JP	[P\	]MUNV	X[_JPR	lUNJSQJ]VJMP	VXLNLMÌa	bcdfde	gXL	IMNLRMJPR	[RNLLhLPV	VM	[NOJVN[VL	[PQ	MVXLN	[RNLLhLPVS	VM	[NOJVN[VL	WJVX	[P	[QQJVJMP[K	TLNSMP	MN	LPVJV\	QUK\	]MPSLPVLQ	VM	O\	T[NVJLS	VM	VXL	mRNLLhLPV̂	SX[KK	OL	STL]JIJ][KK\	LPIMN]L[OKL	UPQLN	[TTKJ][OKL	K[W	JP	[P\	]MUNV	X[_JPR	lUNJSQJ]VJMP	VXLNLMÌa	bcdfdf	�tu�t�q�srqtu	to	�tqu��o	a	bcdfdfdb	yUOlL]V	VM	VXL	NUKLS	MI	VXL	mhLNJ][P	mNOJVN[VJMP	mSSM]J[VJMP	MN	MVXLN	[TTKJ][OKL	[NOJVN[VJMP	NUKLŜ	LJVXLN	T[NV\	h[\	]MPSMKJQ[VL	[P	[NOJVN[VJMP	]MPQU]VLQ	UPQLN	VXJS	mRNLLhLPV	WJVX	[P\	MVXLN	[NOJVN[VJMP	VM	WXJ]X	JV	JS	[	T[NV\	TNM_JQLQ	VX[V	x�|	VXL	[NOJVN[VJMP	[RNLLhLPV	RM_LNPJPR	VXL	MVXLN	[NOJVN[VJMP	TLNhJVS	]MPSMKJQ[VJMP̂	x�|	VXL	[NOJVN[VJMPS	VM	OL	]MPSMKJQ[VLQ	SUOSV[PVJ[KK\	JP_MK_L	]MhhMP	jULSVJMPS	MI	K[W	MN	I[]V̂	[PQ	x�|	VXL	[NOJVN[VJMPS	LhTKM\	h[VLNJ[KK\	SJhJK[N	TNM]LQUN[K	NUKLS	[PQ	hLVXMQS	IMN	SLKL]VJPR	[NOJVN[VMNxS|̀a	bcdfdfd�	yUOlL]V	VM	VXL	NUKLS	MI	VXL	mhLNJ][P	mNOJVN[VJMP	mSSM]J[VJMP	MN	MVXLN	[TTKJ][OKL	[NOJVN[VJMP	NUKLŜ	LJVXLN	T[NV\	h[\	JP]KUQL	O\	lMJPQLN	TLNSMPS	MN	LPVJVJLS	SUOSV[PVJ[KK\	JP_MK_LQ	JP	[	]MhhMP	jULSVJMP	MI	K[W	MN	I[]V	WXMSL	TNLSLP]L	JS	NLjUJNLQ	JI	]MhTKLVL	NLKJLI	JS	VM	OL	[]]MNQLQ	JP	[NOJVN[VJMP̂	TNM_JQLQ	VX[V	VXL	T[NV\	SMURXV	VM	OL	lMJPLQ	]MPSLPVS	JP	WNJVJPR	VM	SU]X	lMJPQLǸ	wMPSLPV	VM	[NOJVN[VJMP	JP_MK_JPR	[P	[QQJVJMP[K	TLNSMP	MN	LPVJV\	SX[KK	PMV	]MPSVJVUVL	]MPSLPV	VM	[NOJVN[VJMP	MI	[P\	]K[Jĥ	QJSTUVL	MN	MVXLN	h[VVLN	JP	jULSVJMP	PMV	QLS]NJOLQ	JP	VXL	WNJVVLP	]MPSLPV̀a	bcdfdfde	gXL	�WPLN	[PQ	wMPVN[]VMN	RN[PV	VM	[P\	TLNSMP	MN	LPVJV\	h[QL	[	T[NV\	VM	[P	[NOJVN[VJMP	]MPQU]VLQ	UPQLN	VXJS	yL]VJMP	��̀�̂	WXLVXLN	O\	lMJPQLN	MN	]MPSMKJQ[VJMP̂	VXL	S[hL	NJRXVS	MI	lMJPQLN	[PQ	]MPSMKJQ[VJMP	[S	VXMSL	MI	VXL	�WPLN	[PQ	wMPVN[]VMN	UPQLN	VXJS	mRNLLhLPV̀
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BID FORM - STIPULATED SUM (SINGLE-PRIME CONTRACT) 004113 - 1 

DOCUMENT 004113 - BID FORM - STIPULATED SUM (SINGLE-PRIME CONTRACT) 

 

PART 1 - GENERAL 

 

1.1 BID INFORMATION 

 

A. Bidder:             

 

B. Project Name:  NORTH LITTLE ROCK COMMUNITY CENTER RENOVATION, 

North Little Rock, Arkansas 

 

C. Project Location: 2700 Willow Street, North Little Rock, AR 72114 

 

D. Owner: City of North Little Rock 

 

E. Architect: TAGGART Architects 

 

F. Architect Project Number: 161423. 

 

1.2 CERTIFICATIONS AND BASE BID 

 

A. Base Bid, Single-Prime (All Trades) Contract: The undersigned Bidder, having carefully 

examined the Procurement and Contracting Requirements, Conditions of the Contract, 

Drawings, Specifications, and all subsequent Addenda, as prepared by TAGGART  

Architects and Architect's consultants, having visited the site, and being familiar with all 

conditions and requirements of the Work, hereby agrees to furnish all material, labor, 

equipment and services, including all scheduled allowances, necessary to complete the 

construction of the above-named project, according to the requirements of the 

Procurement and Contracting Documents, for the stipulated sum of: 

 

1.        Dollars ($    ). 

(Amounts shall be shown in both words and figures.  In case of discrepancy, the 

amount shown in words shall govern.)   

2. The above amount may be modified by amounts indicated by the Bidder on the 

attached Document 004322 "Unit Prices Form" and Document 004323 

"Alternates Form." 

 

1.3 BID GUARANTEE 

 

A. The undersigned Bidder agrees to execute a contract for this Work in the above amount 

and to furnish surety as specified within 10 days after a written Notice to Proceed, if 

offered within 60 days after receipt of bids, and on failure to do so agrees to forfeit to 

Owner the attached cash, cashier's check, certified check, U.S. money order, or bid bond, 

as liquidated damages for such failure, in the following amount constituting five percent 

(5%) of the Base Bid amount above: 

 

1.        Dollars ($    ). 

(Amounts shall be shown in both words and figures.  In case of discrepancy, the 

amount shown in words shall govern.)   
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B. In the event Owner does not offer Notice to Proceed within the time limits stated above, 

Owner will return to the undersigned the cash, cashier's check, certified check, U.S. 

money order, or bid bond. 

 

1.4 TIME OF COMPLETION 

 

A. The undersigned Bidder proposes and agrees hereby to commence the Work of the 

Contract Documents on a date specified in a written Notice to Proceed to be issued by 

Architect, and shall fully complete the Work within 210 (two hundred and ten) calendar 

days. 

 

B. A project is defined as being Substantially Complete when it has been issued all 

certificates of occupancy by the State of Arkansas, the City of North Little Rock, 

Arkansas, and any other authority having jurisdiction (AHJ). 

 

1.5 ACKNOWLEDGEMENT OF ADDENDA 

 

A. The undersigned Bidder acknowledges receipt of and use of the following Addenda in the 

preparation of this Bid: 

 

1. Addendum No. 1, dated      

2. Addendum No. 2, dated      

3. Addendum No. 3, dated      

4. Addendum No. 4, dated      

 

1.7 BID SUPPLEMENTS 

 

A. The following supplements are a part of this Bid Form and are attached hereto. 

 

1. Bud Form Supplement – Alternates. 

2. Bid Form Supplement - Allowances. 

3. Bid Form Supplement - Bid Bond Form (AIA Document A310). 

 

1.8 CONTRACTOR'S LICENSE 

 

A. The undersigned further states that it is a duly licensed contractor, for the type of work 

proposed, in the State of Arkansas, and that all fees, permits, etc., pursuant to submitting 

this proposal have been paid in full. 

 

1.9 CONSTRUCTION SUPERINTENDENT 

 

A. Enclosed is the resume of the Construction Superintendent that will be placed on this job 

during the entire duration of construction.  His/Her name is     

    . 
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1.10 SUBMISSION OF BID 

 

A. Respectfully submitted this    day of      2024. 

 

B. Submitted By            

(Name of bidding firm or corporation). 

 

 

 

C. Authorized Signature:           

(Handwritten signature). 

 

D. Signed By:            

(Type or print name). 

 

E. Title:             

(Owner/Partner/President/Vice President). 

 

F. Witness By:            

(Handwritten signature). 

 

 

 

G. Attest:             

(Handwritten signature). 

 

H. By:             

(Type or print name). 

 

I. Title:            

(Corporate Secretary or Assistant Secretary). 

 

J. Street Address:            

 

K. City, State, Zip            

 

L. Phone:             

 

M. License No.:            

 

N. Federal ID No.:           

 

(Affix Corporate Seal Here). 

 

PART 2 – PRODUCTS (Not Used) 

 

PART 3 – EXECUTION (Not Used 

 

END OF DOCUMENT 004113 
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DOCUMENT 004313 - BID SECURITY FORMS 

 

PART 1 - GENERAL 

 

1.1 BID FORM SUPPLEMENT 

 

A. A completed bid bond form is required to be attached to the Bid Form. 

 

1.2 BID BOND FORM 

 

A. AIA Document A310, "Bid Bond," is the recommended form for a bid bond. A bid bond 

acceptable to Owner, or other bid security as described in the Instructions to Bidders, is 

required to be attached to the Bid Form as a supplement. 

 

B. Copies of AIA standard forms may be obtained from The American Institute of Archi-

tects; www.aia.org/contractdocs/purchase/index.htm; email: docspurchases@aia.org; 

(800) 942-7732. 

 

PART 2 – PRODUCTS  (Not Used) 

 

PART 3 – EXECUTION  (Not Used) 

 

 

 

END OF DOCUMENT 004313 
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SECTION 004321 - ALLOWANCE FORM 

 

PART 1 - GENERAL 

 

1.1 BID INFORMATION 

 

A. Bidder:             

 

B. Project Name: Pulaski County Homeless Village, Providence Park – Harmony 

Hall/Nilu’s Nook 

 

C. Project Location: Mabelvale, Arkansas 

 

D. Owner: Pulaski County  

 

E. Architect: TAGGART / Architects 

 

F. Architect Project Number: 164423 

 

1.2 BID FORM SUPPLEMENT 

 

A. This form is required to be attached to the Bid Form. 

 

B. The undersigned Bidder certifies that Base Bid submission to which this Bid Supplement 

is attached includes those allowances described in the Contract Documents and scheduled 

in Section 012100 "Allowances." 

 

1.3 SUBMISSION OF BID SUPPLEMENT 

 

A. Respectfully submitted this    day of    , 2024. 

 

B. Submitted By:            

(Insert name of bidding firm or corporation). 

 

 

C. Authorized Signature:           

(Handwritten signature). 

 

D. Signed By:            

(Type or print name). 

 

E. Title:             

(Owner/Partner/President/Vice President). 

 

PART 2 – PRODUCTS (Not Used) 

PART 3 – EXECUTION (Not Used) 

 

END OF DOCUMENT 004321 
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SECTION 004322 - UNIT PRICES FORM 

 

PART 1 - GENERAL 

 

1.1 BID INFORMATION 

 

A. Bidder:             

 

B. Project Name: Pulaski County Homeless Village, Providence Park – Harmony 

Hall/Nilu’s Nook 

 

C. Project Location: Mabelvale, Arkansas 

 

D. Owner: Pulaski County  

 

E. Architect: TAGGART / Architects 

 

F. Architect Project Number: 164423 

 

1.2 BID FORM SUPPLEMENT 

 

A. This form is required to be attached to the Bid Form. 

 

B. The undersigned Bidder proposes the amounts below be added to or deducted from the 

Contract Sum on performance and measurement of the individual items of Work[ and for 

adjustment of the quantity given in the Unit-Price Allowance for the actual measurement 

of individual items of the Work]. 

 

C. If the unit price does not affect the Work of this Contract, the Bidder shall indicate "NOT 

APPLICABLE." 

 

1.3 UNIT PRICES 

 

A. Unit-Price No. 1: Removal of Undesirable Soils. 

 

1.       Dollars ($     ) per Cu/Yd. 

 

B. Unit-Price No. 2: Additional Structural Fill. 

 

1.       Dollars ($     ) per Cu/Yd. 

 

C. Unit-Price No. 3: Removal of Trench Rock Mechanically. 

 

1.       Dollars ($     ) per Cu/Yd. 

 

D. Unit-Price No. 4: Removal of Bulk Rock Mechanically. 

 

1.       Dollars ($     ) per Cu/Yd. 
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1.4 SUBMISSION OF BID SUPPLEMENT 

 

A. Respectfully submitted this    day of    , 2014. 

 

B. Submitted By:            

(Insert name of bidding firm or corporation). 

 

 

C. Authorized Signature:           

(Handwritten signature). 

 

D. Signed By:            

(Type or print name). 

 

E. Title:             

(Owner/Partner/President/Vice President). 

 

PART 2 – PRODUCTS  (Not Used) 

 

PART 3 – EXECUTION  (Not Used) 

 

 

 

END OF DOCUMENT 004322 
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ELECTRONIC FILE RELEASE FORMS. 

SECTION 006520 — TAGGART ARCHITECTS – ELECTRONIC FILE RELEASE FORMS. 

 

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

A. Attached are the Electronic Release Forms utilized by TAGGART Architects for the 

release of electronic copies of documents in AutoCAD and Revit formats.  These forms 

shall be utilized to request the release of documents. 

 

PART 2 - PRODUCTS (NOT USED) 

 

PART 3 - EXECUTION (NOT USED) 

 

 

END OF SECTION 06520 



AUTOCAD FILE RELEASE 

(Revit to AutoCAD) 

 

Date:      

 

Contractor Name:         

 

At your request, TAGGART Architects will provide electronic files for your convenience and use in the 

preparation of shop drawings related to the City of North Little Rock, New Conference Center, North 

Little Rock, Arkansas (TAGGART Architects Project #159722), subject to the following terms and 

conditions.  

 

TAGGART Architects’ electronic files are compatible with: AUTOCAD Release (Most Current 

Release). TAGGART Architects makes no representation as to the compatibility of these files 

with your hardware or your software beyond the specified release of the referenced specifications.  

 

Data contained on these electronic files is part of TAGGART Architects’ instruments of service 

and shall not be used by you or anyone receiving this data through or from you for any purpose 

other than as a convenience in the preparation of shop drawings for the referenced project. Any 

other use or reuse by you or by others, will be at your sole risk and without liability or legal 

exposure to TAGGART Architects. You agree to make no claim and hereby waive, to the fullest 

extent permitted by law, any claim or cause of action of any nature against TAGGART 

Architects, its officers, directors, employees, agents or subconsultants which may arise out of or 

in connection with your use of the electronic files.  

 

Furthermore, you shall, to the fullest extent permitted by law, indemnify and hold harmless 

TAGGART Architects from all claims, damages, losses and expenses, including attorney's fees 

arising out of or resulting from your use of these electronic files.  

 

These electronic files are not contract documents. Significant differences may exist between these 

electronic files and corresponding hard copy contract documents due to addenda, change orders 

or other revisions. TAGGART Architects makes no presentation regarding the accuracy or 

completeness of the electronic files you receive. In the event that a conflict arises between the 

signed contract documents prepared by TAGGART Architects and electronic files, the signed 

contract documents shall govern. You are responsible for determining if any conflict exists. By 

your use of these electronic files, you are not relieved of your duty to fully comply with the 

contract documents, including and without limitations, the need to check, confirm and coordinate 

all dimensions and details, take field measurements, verify field conditions and coordinate your 

work with that of other contractors for the project.  

 

Because of the potential that the information presented on the electronic files can be modified, 

unintentionally or otherwise, TAGGART Architects reserves the right to remove all indication of 

its ownership and/or involvement from each electronic display.  

 

TAGGART Architects will furnish you electronic files of the following drawing sheets from Revit project 

to AutoCAD Drawings at a cost of $75.00 per sheet, total of $  ,check payable to TAGGART 

Architects. This fee is based upon receiving payment in full prior to delivery of requested files. If a 

purchase order is necessary, this purchase order is required to state the amount, as well as, the specific 

items requested prior to release.  

 



Under no circumstances shall delivery of the electronic files for use by you be deemed a sale by 

TAGGART Architects and TAGGART Architects makes no warranties, either express or implied, of 

merchantability and fitness for any particular purpose. In no event shall TAGGART Architects be liable 

for any loss of profit or any consequential damages.  

 

 

 

 

             

TAGGART Architects / Date    Contractor Name / Date 



Revit FILE RELEASE 

 

Date:      

 

Contractor Name:         

 

At your request, TAGGART Architects Architecture will provide an electronic Revit Model for your 

convenience related to the City of North Little Rock, New Conference Center, North Little Rock, 

Arkansas (TAGGART Architects Project #159722), subject to the following terms and conditions. 

 

TAGGART Architects electronic Revit (.rvt) files are compatible with latest Autodesk Release: 

Revit Architecture 2017.  TAGGART Architects makes no representation as to the compatibility 

of these files with your hardware or your software beyond the specified release of the referenced 

specifications.  

 

These electronic Revit files are not contract documents. Significant differences may exist 

between these electronic files and corresponding hard copy contract documents due to addenda, 

change orders or other revisions. TAGGART Architects makes no representation regarding the 

accuracy or completeness of the electronic files you receive. In the event that a conflict arises 

between the signed contract documents prepared by TAGGART Architects and electronic files, 

the signed contract documents shall govern. You are responsible for determining if any conflict 

exists. By your use of these electronic files, you are not relieved of your duty to fully comply with 

the contract documents, including and without limitations, the need to check, confirm and 

coordinate all dimensions and details, take field measurements, verify field conditions and 

coordinate your work with that of other contractors for the project. 

 

In consideration of TAGGART Architects providing a copy of the Revit electronic files, the 

General Contractor agrees to the following:  

 

1. You agree to make no claim and hereby waive, to the fullest extent permitted by law, any 

claim or cause of action of any nature against TAGGART Architects, its officers, 

directors, employees, agents or sub-consultants which may arise out of or in connection 

with your use of the electronic Revit files.  

 

2. You shall, to the fullest extent permitted by law, indemnify and hold harmless 

TAGGART Architects from all claims, damages, losses and expenses, including 

attorney's fees arising out of or resulting from your use of these electronic files.  

 

3. You agree to defend, indemnify, and hold the Owner, Architect/Engineer, and Contractor 

harmless in connection with any defects contained in the electronic Revit files and any 

claims arising out of the use of the electronic Revit files.  

 

4. You acknowledge the electronic Revit files shall not replace or supersede the record 

hardcopy set of the drawings and other Contract Documents (“Paper Documents”). In the 

event of a conflict between the Paper Documents and the electronic Revit files, the Paper 

Documents shall govern. The General Contractor shall be deemed to have used the Paper 

Documents in performing its work.  

 



5. You agree to use the Electronic Revit Files for coordination and informational purposes 

and agree to make no modifications to the TAGGART Architects electronic Revit files 

and shall return all copies of the Electronic Files, if requested. You shall not use or 

attempt to use the electronic Revit files or Revit Content for any other project or any 

purpose other than in connection with the Project.  

 

6. You acknowledge that the Data contained on these electronic Revit files is part of 

TAGGART Architects' intellectual property and shall not be used by you or anyone 

receiving this data through or from you for any purpose other than the collaborative effort 

for the referenced project. Any other use or reuse by you or by others, will be at your sole 

risk and without liability or legal exposure to TAGGART Architects.  

 

Because of the potential that the information presented on the electronic files can be modified, 

unintentionally or otherwise, TAGGART Architects reserves the right to remove all indication of its 

ownership and/or involvement from each electronic display.  
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(c) Coaming—The raised frame, as 

around a hatchway in the deck, to keep 

out water. 

(d) Jacob’s ladder—A marine ladder of 

rope or chain with wooden or metal 

rungs. 

(e) Rail, for the purpose of § 1926.605, 

means a light structure serving as a 

guard at the outer edge of a ship’s 

deck. 

Subpart P—Excavations 

AUTHORITY: Sec. 107, Contract Worker 

Hours and Safety Standards Act (Construc-

tion Safety Act) (40 U.S.C. 333); Secs. 4, 6, 8, 

Occupational Safety and Hea1th Act of 1970 

(29 U.S.C. 653, 655, 657); Secretary of Labor’s 

Order No. 12–71 (36 FR 8754), 8–76 (41 FR 

25059), or 9–83 (48 FR 35736), as applicable, and 

29 CFR part 1911. 

SOURCE: 54 FR 45959, Oct. 31, 1989, unless 

otherwise noted. 

§ 1926.650 Scope, application, and defi-
nitions applicable to this subpart. 

(a) Scope and application. This sub-

part applies to all open excavations 

made in the earth’s surface. Exca-

vations are defined to include trenches. 

(b) Definitions applicable to this sub-
part. 

Accepted engineering practices means 

those requirements which are compat-

ible with standards of practice required 

by a registered professional engineer. 

Aluminum Hydraulic Shoring means a 

pre-engineered shoring system com-

prised of aluminum hydraulic cylinders 

(crossbraces) used in conjunction with 

vertical rails (uprights) or horizontal 

rails (walers). Such system is designed, 

specifically to support the sidewalls of 

an excavation and prevent cave-ins. 

Bell-bottom pier hole means a type of 

shaft or footing excavation, the bottom 

of which is made larger than the cross 

section above to form a belled shape. 

Benching (Benching system) means a 

method of protecting employees from 

cave-ins by excavating the sides of an 

excavation to form one or a series of 

horizontal levels or steps, usually with 

vertical or near-vertical surfaces be-

tween levels. 

Cave-in means the separation of a 

mass of soil or rock material from the 

side of an excavation, or the loss of soil 

from under a trench shield or support 

system, and its sudden movement into 

the excavation, either by falling or 

sliding, in sufficient quantity so that it 

could entrap, bury, or otherwise injure 

and immobilize a person. 

Competent person means one who is 

capable of identifying existing and pre-

dictable hazards in the surroundings, 

or working conditions which are unsan-

itary, hazardous, or dangerous to em-

ployees, and who has authorization to 

take prompt corrective measures to 

eliminate them. 

Cross braces mean the horizontal 

members of a shoring system installed 

perpendicular to the sides of the exca-

vation, the ends of which bear against 

either uprights or wales. 

Excavation means any man-made cut, 

cavity, trench, or depression in an 

earth surface, formed by earth re-

moval. 

Faces or sides means the vertical or 

inclined earth surfaces formed as a re-

sult of excavation work. 

Failure means the breakage, displace-

ment, or permanent deformation of a 

structural member or connection so as 

to reduce its structural integrity and 

its supportive capabilities. 

Hazardous atmosphere means an at-

mosphere which by reason of being ex-

plosive, flammable, poisonous, corro-

sive, oxidizing, irritating, oxygen defi-

cient, toxic, or otherwise harmful, may 

cause death, illness, or injury. 

Kickout means the accidental release 

or failure of a cross brace. 

Protective system means a method of 

protecting employees from cave-ins, 

from material that could fall or roll 

from an excavation face or into an ex-

cavation, or from the collapse of adja-

cent structures. Protective systems in-

clude support systems, sloping and 

benching systems, shield systems, and 

other systems that provide the nec-

essary protection. 

Ramp means an inclined walking or 

working surface that is used to gain ac-

cess to one point from another, and is 

constructed from earth or from struc-

tural materials such as steel or wood. 

Registered Professional Engineer means 

a person who is registered as a profes-

sional engineer in the state where the 

work is to be performed. However, a 

professional engineer, registered in any 
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state is deemed to be a ‘‘registered pro-

fessional engineer’’ within the meaning 

of this standard when approving de-

signs for ‘‘manufactured protective 

systems’’ or ‘‘tabulated data’’ to be 

used in interstate commerce. 

Sheeting means the members of a 

shoring system that retain the earth in 

position and in turn are supported by 

other members of the shoring system. 

Shield (Shield system) means a struc-

ture that is able to withstand the 

forces imposed on it by a cave-in and 

thereby protect employees within the 

structure. Shields can be permanent 

structures or can be designed to be 

portable and moved along as work pro-

gresses. Additionally, shields can be ei-

ther premanufactured or job-built in 

accordance with § 1926.652 (c)(3) or 

(c)(4). Shields used in trenches are usu-

ally referred to as ‘‘trench boxes’’ or 

‘‘trench shields.’’ 

Shoring (Shoring system) means a 

structure such as a metal hydraulic, 

mechanical or timber shoring system 

that supports the sides of an exca-

vation and which is designed to prevent 

cave-ins. 

Sides. See ‘‘Faces.’’ 

Sloping (Sloping system) means a 

method of protecting employees from 

cave-ins by excavating to form sides of 

an excavation that are inclined away 

from the excavation so as to prevent 

cave-ins. The angle of incline required 

to prevent a cave-in varies with dif-

ferences in such factors as the soil 

type, environmental conditions of ex-

posure, and application of surcharge 

loads. 

Stable rock means natural solid min-

eral material that can be excavated 

with vertical sides and will remain in-

tact while exposed. Unstable rock is 

considered to be stable when the rock 

material on the side or sides of the ex-

cavation is secured against caving-in 

or movement by rock bolts or by an-

other protective system that has been 

designed by a registered professional 

engineer. 

Structural ramp means a ramp built of 

steel or wood, usually used for vehicle 

access. Ramps made of soil or rock are 

not considered structural ramps. 

Support system means a structure 

such as underpinning, bracing, or shor-

ing, which provides support to an adja-

cent structure, underground installa-

tion, or the sides of an excavation. 

Tabulated data means tables and 

charts approved by a registered profes-

sional engineer and used to design and 

construct a protective system. 

Trench (Trench excavation) means a 

narrow excavation (in relation to its 

length) made below the surface of the 

ground. In general, the depth is greater 

than the width, but the width of a 

trench (measured at the bottom) is not 

greater than 15 feet (4.6 m). If forms or 

other structures are installed or con-

structed in an excavation so as to re-

duce the dimension measured from the 

forms or structure to the side of the ex-

cavation to 15 feet (4.6 m) or less 

(measured at the bottom of the exca-

vation), the excavation is also consid-

ered to be a trench. 

Trench box. See ‘‘Shield.’’ 

Trench shield. See ‘‘Shield.’’ 

Uprights means the vertical members 

of a trench shoring system placed in 

contact with the earth and usually po-

sitioned so that individual members do 

not contact each other. Uprights 

placed so that individual members are 

closely spaced, in contact with or 

interconnected to each other, are often 

called ‘‘sheeting.’’ 

Wales means horizontal members of a 

shoring system placed parallel to the 

excavation face whose sides bear 

against the vertical members of the 

shoring system or earth. 

§ 1926.651 Specific excavation require-
ments. 

(a) Surface encumbrances. All surface 

encumbrances that are located so as to 

create a hazard to employees shall be 

removed or supported, as necessary, to 

safeguard employees. 

(b) Underground installations. (1) The 

estimated location of utility installa-

tions, such as sewer, telephone, fuel, 

electric, water lines, or any other un-

derground installations that reason-

ably may be expected to be encoun-

tered during excavation work, shall be 

determined prior to opening an exca-

vation. 

(2) Utility companies or owners shall 

be contacted within established or cus-

tomary local response times, advised of 
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the proposed work, and asked to estab-

lish the location of the utility under-

ground installations prior to the start 

of actual excavation. When utility 

companies or owners cannot respond to 

a request to locate underground utility 

installations within 24 hours (unless a 

longer period is required by state or 

local law), or cannot establish the 

exact location of these installations, 

the employer may proceed, provided 

the employer does so with caution, and 

provided detection equipment or other 

acceptable means to locate utility in-

stallations are used. 

(3) When excavation operations ap-

proach the estimated location of under-

ground installations, the exact loca-

tion of the installations shall be deter-

mined by safe and acceptable means. 

(4) While the excavation is open, un-

derground installations shall be pro-

tected, supported or removed as nec-

essary to safeguard employees. 

(c) Access and egress—(1) Structural 
ramps. (i) Structural ramps that are 

used solely by employees as a means of 

access or egress from excavations shall 

be designed by a competent person. 

Structural ramps used for access or 

egress of equipment shall be designed 

by a competent person qualified in 

structural design, and shall be con-

structed in accordance with the design. 

(ii) Ramps and runways constructed 

of two or more structural members 

shall have the structural members con-

nected together to prevent displace-

ment. 

(iii) Structural members used for 

ramps and runways shall be of uniform 

thickness. 

(iv) Cleats or other appropriate 

means used to connect runway struc-

tural members shall be attached to the 

bottom of the runway or shall be at-

tached in a manner to prevent tripping. 

(v) Structural ramps used in lieu of 

steps shall be provided with cleats or 

other surface treatments on the top 

surface to prevent slipping. 

(2) Means of egress from trench exca-
vations. A stairway, ladder, ramp or 

other safe means of egress shall be lo-

cated in trench excavations that are 4 

feet (1.22 m) or more in depth so as to 

require no more than 25 feet (7.62 m) of 

lateral travel for employees. 

(d) Exposure to vehicular traffic. Em-

ployees exposed to public vehicular 

traffic shall be provided with, and shall 

wear, warning vests or other suitable 

garments marked with or made of 

reflectorized or high-visibility mate-

rial. 

(e) Exposure to falling loads. No em-

ployee shall be permitted underneath 

loads handled by lifting or digging 

equipment. Employees shall be re-

quired to stand away from any vehicle 

being loaded or unloaded to avoid being 

struck by any spillage or falling mate-

rials. Operators may remain in the 

cabs of vehicles being loaded or un-

loaded when the vehicles are equipped, 

in accordance with § 1926.601(b)(6), to 

provide adequate protection for the op-

erator during loading and unloading 

operations. 

(f) Warning system for mobile equip-

ment. When mobile equipment is oper-

ated adjacent to an excavation, or 

when such equipment is required to ap-

proach the edge of an excavation, and 

the operator does not have a clear and 

direct view of the edge of the exca-

vation, a warning system shall be uti-

lized such as barricades, hand or me-

chanical signals, or stop logs. If pos-

sible, the grade should be away from 

the excavation. 

(g) Hazardous atmospheres—(1) Testing 

and controls. In addition to the require-

ments set forth in subparts D and E of 

this part (29 CFR 1926.50–1926.107) to 

prevent exposure to harmful levels of 

atmospheric contaminants and to as-

sure acceptable atmospheric condi-

tions, the following requirements shall 

apply: 

(i) Where oxygen deficiency 

(atmospheres containing less than 19.5 

percent oxygen) or a hazardous atmos-

phere exists or could reasonably be ex-

pected to exist, such as in excavations 

in landfill areas or excavations in areas 

where hazardous substances are stored 

nearby, the atmospheres in the exca-

vation shall be tested before employees 

enter excavations greater than 4 feet 

(1.22 m) in depth. 

(ii) Adequate precautions shall be 

taken to prevent employee exposure to 

atmospheres containing less than 19.5 

percent oxygen and other hazardous 
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atmospheres. These precautions in-

clude providing proper respiratory pro-

tection or ventilation in accordance 

with subparts D and E of this part re-

spectively. 

(iii) Adequate precaution shall be 

taken such as providing ventilation, to 

prevent employee exposure to an at-

mosphere containing a concentration 

of a flammable gas in excess of 20 per-

cent of the lower flammable limit of 

the gas. 

(iv) When controls are used that are 

intended to reduce the level of atmos-

pheric contaminants to acceptable lev-

els, testing shall be conducted as often 

as necessary to ensure that the atmos-

phere remains safe. 

(2) Emergency rescue equipment. (i) 

Emergency rescue equipment, such as 

breathing apparatus, a safety harness 

and line, or a basket stretcher, shall be 

readily available where hazardous at-

mospheric conditions exist or may rea-

sonably be expected to develop during 

work in an excavation. This equipment 

shall be attended when in use. 

(ii) Employees entering bell-bottom 

pier holes, or other similar deep and 

confined footing excavations, shall 

wear a harness with a life-line securely 

attached to it. The lifeline shall be sep-

arate from any line used to handle ma-

terials, and shall be individually at-

tended at all times while the employee 

wearing the lifeline is in the exca-

vation. 

(h) Protection from hazards associated 
with water accumulation. (1) Employees 

shall not work in excavations in which 

there is accumulated water, or in exca-

vations in which water is accumu-

lating, unless adequate precautions 

have been taken to protect employees 

against the hazards posed by water ac-

cumulation. The precautions necessary 

to protect employees adequately vary 

with each situation, but could include 

special support or shield systems to 

protect from cave-ins, water removal 

to control the level of accumulating 

water, or use of a safety harness and 

lifeline. 

(2) If water is controlled or prevented 

from accumulating by the use of water 

removal equipment, the water removal 

equipment and operations shall be 

monitored by a competent person to 

ensure proper operation. 

(3) If excavation work interrupts the 

natural drainage of surface water (such 

as streams), diversion ditches, dikes, or 

other suitable means shall be used to 

prevent surface water from entering 

the excavation and to provide adequate 

drainage of the area adjacent to the ex-

cavation. Excavations subject to runoff 

from heavy rains will require an in-

spection by a competent person and 

compliance with paragraphs (h)(1) and 

(h)(2) of this section. 

(i) Stability of adjacent structures. (1) 

Where the stability of adjoining build-

ings, walls, or other structures is en-

dangered by excavation operations, 

support systems such as shoring, brac-

ing, or underpinning shall be provided 

to ensure the stability of such struc-

tures for the protection of employees. 

(2) Excavation below the level of the 

base or footing of any foundation or re-

taining wall that could be reasonably 

expected to pose a hazard to employees 

shall not be permitted except when: 

(i) A support system, such as under-

pinning, is provided to ensure the safe-

ty of employees and the stability of the 

structure; or 

(ii) The excavation is in stable rock; 

or 

(iii) A registered professional engi-

neer has approved the determination 

that the structure is sufficently re-

moved from the excavation so as to be 

unaffected by the excavation activity; 

or 

(iv) A registered professional engi-

neer has approved the determination 

that such excavation work will not 

pose a hazard to employees. 

(3) Sidewalks, pavements, and appur-

tenant structure shall not be under-

mined unless a support system or an-

other method of protection is provided 

to protect employees from the possible 

collapse of such structures. 

(j) Protection of employees from loose 
rock or soil. (1) Adequate protection 

shall be provided to protect employees 

from loose rock or soil that could pose 

a hazard by falling or rolling from an 

excavation face. Such protection shall 

consist of scaling to remove loose ma-

terial; installation of protective barri-

cades at intervals as necessary on the 

face to stop and contain falling mate-

rial; or other means that provide equiv-

alent protection. 
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(2) Employees shall be protected from 

excavated or other materials or equip-

ment that could pose a hazard by fall-

ing or rolling into excavations. Protec-

tion shall be provided by placing and 

keeping such materials or equipment 

at least 2 feet (.61 m) from the edge of 

excavations, or by the use of retaining 

devices that are sufficient to prevent 

materials or equipment from falling or 

rolling into excavations, or by a com-

bination of both if necessary. 

(k) Inspections. (1) Daily inspections 

of excavations, the adjacent areas, and 

protective systems shall be made by a 

competent person for evidence of a sit-

uation that could result in possible 

cave-ins, indications of failure of pro-

tective systems, hazardous 

atmospheres, or other hazardous condi-

tions. An inspection shall be conducted 

by the competent person prior to the 

start of work and as needed throughout 

the shift. Inspections shall also be 

made after every rainstorm or other 

hazard increasing occurrence. These in-

spections are only required when em-

ployee exposure can be reasonably an-

ticipated. 

(2) Where the competent person finds 

evidence of a situation that could re-

sult in a possible cave-in, indications 

of failure of protective systems, haz-

ardous atmospheres, or other haz-

ardous conditions, exposed employees 

shall be removed from the hazardous 

area until the necessary precautions 

have been taken to ensure their safety. 

(l) Walkways shall be provided where 

employees or equipment are required 

or permitted to cross over excavations. 

Guardrails which comply with 

§ 1926.502(b) shall be provided where 

walkways are 6 feet (1.8 m) or more 

above lower levels. 

[54 FR 45959, Oct. 31, 1989, as amended by 59 

FR 40730, Aug. 9, 1994] 

§ 1926.652 Requirements for protective 
systems. 

(a) Protection of employees in exca-
vations. (1) Each employee in an exca-

vation shall be protected from cave-ins 

by an adequate protective system de-

signed in accordance with paragraph 

(b) or (c) of this section except when: 

(i) Excavations are made entirely in 

stable rock; or 

(ii) Excavations are less than 5 feet 

(1.52m) in depth and examination of the 

ground by a competent person provides 

no indication of a potential cave-in. 

(2) Protective systems shall have the 

capacity to resist without failure all 

loads that are intended or could rea-

sonably be expected to be applied or 

transmitted to the system. 

(b) Design of sloping and benching sys-
tems. The slopes and configurations of 

sloping and benching systems shall be 

selected and constructed by the em-

ployer or his designee and shall be in 

accordance with the requirements of 

paragraph (b)(1); or, in the alternative, 

paragraph (b)(2); or, in the alternative, 

paragraph (b)(3), or, in the alternative, 

paragraph (b)(4), as follows: 

(1) Option (1)—Allowable configurations 
and slopes. (i) Excavations shall be 

sloped at an angle not steeper than one 

and one-half horizontal to one vertical 

(34 degrees measured from the hori-

zontal), unless the employer uses one 

of the other options listed below. 

(ii) Slopes specified in paragraph 

(b)(1)(i) of this section, shall be exca-

vated to form configurations that are 

in accordance with the slopes shown 

for Type C soil in appendix B to this 

subpart. 

(2) Option (2)—Determination of slopes 
and configurations using Appendices A 
and B. Maximum allowable slopes, and 

allowable configurations for sloping 

and benching systems, shall be deter-

mined in accordance with the condi-

tions and requirements set forth in ap-

pendices A and B to this subpart. 

(3) Option (3)—Designs using other tab-
ulated data. (i) Designs of sloping or 

benching systems shall be selected 

from and be in accordance with tab-

ulated data, such as tables and charts. 

(ii) The tabulated data shall be in 

written form and shall include all of 

the following: 

(A) Identification of the parameters 

that affect the selection of a sloping or 

benching system drawn from such data; 

(B) Identification of the limits of use 

of the data, to include the magnitude 

and configuration of slopes determined 

to be safe; 

(C) Explanatory information as may 

be necessary to aid the user in making 

a correct selection of a protective sys-

tem from the data. 
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(iii) At least one copy of the tab-

ulated data which identifies the reg-

istered professional engineer who ap-

proved the data, shall be maintained at 

the jobsite during construction of the 

protective system. After that time the 

data may be stored off the jobsite, but 

a copy of the data shall be made avail-

able to the Secretary upon request. 

(4) Option (4)—Design by a registered 
professional engineer. (i) Sloping and 

benching systems not utilizing Option 

(1) or Option (2) or Option (3) under 

paragraph (b) of this section shall be 

approved by a registered professional 

engineer. 

(ii) Designs shall be in written form 

and shall include at least the following: 

(A) The magnitude of the slopes that 

were determined to be safe for the par-

ticular project; 

(B) The configurations that were de-

termined to be safe for the particular 

project; and 

(C) The identity of the registered pro-

fessional engineer approving the de-

sign. 

(iii) At least one copy of the design 

shall be maintained at the jobsite 

while the slope is being constructed. 

After that time the design need not be 

at the jobsite, but a copy shall be made 

available to the Secretary upon re-

quest. 

(c) Design of support systems, shield 
systems, and other protective systems. De-

signs of support systems shield sys-

tems, and other protective systems 

shall be selected and constructed by 

the employer or his designee and shall 

be in accordance with the requirements 

of paragraph (c)(1); or, in the alter-

native, paragraph (c)(2); or, in the al-

ternative, paragraph (c)(3); or, in the 

alternative, paragraph (c)(4) as follows: 

(1) Option (1)—Designs using appen-
dices A, C and D. Designs for timber 

shoring in trenches shall be determined 

in accordance with the conditions and 

requirements set forth in appendices A 

and C to this subpart. Designs for alu-

minum hydraulic shoring shall be in 

accordance with paragraph (c)(2) of this 

section, but if manufacturer’s tab-

ulated data cannot be utilized, designs 

shall be in accordance with appendix D. 

(2) Option (2)—Designs Using Manufac-
turer’s Tabulated Data. (i) Design of sup-

port systems, shield systems, or other 

protective systems that are drawn 

from manufacturer’s tabulated data 

shall be in accordance with all speci-

fications, recommendations, and limi-

tations issued or made by the manufac-

turer. 

(ii) Deviation from the specifications, 

recommendations, and limitations 

issued or made by the manufacturer 

shall only be allowed after the manu-

facturer issues specific written ap-

proval. 

(iii) Manufacturer’s specifications, 

recommendations, and limitations, and 

manufacturer’s approval to deviate 

from the specifications, recommenda-

tions, and limitations shall be in writ-

ten form at the jobsite during con-

struction of the protective system. 

After that time this data may be 

stored off the jobsite, but a copy shall 

be made available to the Secretary 

upon request. 

(3) Option (3)—Designs using other tab-
ulated data. (i) Designs of support sys-

tems, shield systems, or other protec-

tive systems shall be selected from and 

be in accordance with tabulated data, 

such as tables and charts. 

(ii) The tabulated data shall be in 

written form and include all of the fol-

lowing: 

(A) Identification of the parameters 

that affect the selection of a protective 

system drawn from such data; 

(B) Identification of the limits of use 

of the data; 

(C) Explanatory information as may 

be necessary to aid the user in making 

a correct selection of a protective sys-

tem from the data. 

(iii) At least one copy of the tab-

ulated data, which identifies the reg-

istered professional engineer who ap-

proved the data, shall be maintained at 

the jobsite during construction of the 

protective system. After that time the 

data may be stored off the jobsite, but 

a copy of the data shall be made avail-

able to the Secretary upon request. 

(4) Option (4)—Design by a registered 
professional engineer. (i) Support sys-

tems, shield systems, and other protec-

tive systems not utilizing Option 1, Op-

tion 2 or Option 3, above, shall be ap-

proved by a registered professional en-

gineer. 

(ii) Designs shall be in written form 

and shall include the following: 
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(A) A plan indicating the sizes, types, 

and configurations of the materials to 

be used in the protective system; and 

(B) The identity of the registered 

professional engineer approving the de-

sign. 

(iii) At least one copy of the design 

shall be maintained at the jobsite dur-

ing construction of the protective sys-

tem. After that time, the design may 

be stored off the jobsite, but a copy of 

the design shall be made available to 

the Secretary upon request. 

(d) Materials and equipment. (1) Mate-

rials and equipment used for protective 

systems shall be free from damage or 

defects that might impair their proper 

function. 

(2) Manufactured materials and 

equipment used for protective systems 

shall be used and maintained in a man-

ner that is consistent with the rec-

ommendations of the manufacturer, 

and in a manner that will prevent em-

ployee exposure to hazards. 

(3) When material or equipment that 

is used for protective systems is dam-

aged, a competent person shall exam-

ine the material or equipment and 

evaluate its suitability for continued 

use. If the competent person cannot as-

sure the material or equipment is able 

to support the intended loads or is oth-

erwise suitable for safe use, then such 

material or equipment shall be re-

moved from service, and shall be evalu-

ated and approved by a registered pro-

fessional engineer before being re-

turned to service. 

(e) Installation and removal of sup-
port—(1) General. (i) Members of sup-

port systems shall be securely con-

nected together to prevent sliding, fall-

ing, kickouts, or other predictable fail-

ure. 

(ii) Support systems shall be in-

stalled and removed in a manner that 

protects employees from cave-ins, 

structural collapses, or from being 

struck by members of the support sys-

tem. 

(iii) Individual members of support 

systems shall not be subjected to loads 

exceeding those which those members 

were designed to withstand. 

(iv) Before temporary removal of in-

dividual members begins, additional 

precautions shall be taken to ensure 

the safety of employees, such as in-

stalling other structural members to 

carry the loads imposed on the support 

system. 

(v) Removal shall begin at, and 

progress from, the bottom of the exca-

vation. Members shall be released slow-

ly so as to note any indication of pos-

sible failure of the remaining members 

of the structure or possible cave-in of 

the sides of the excavation. 

(vi) Backfilling shall progress to-

gether with the removal of support sys-

tems from excavations. 

(2) Additional requirements for support 
systems for trench excavations. (i) Exca-

vation of material to a level no greater 

than 2 feet (.61 m) below the bottom of 

the members of a support system shall 

be permitted, but only if the system is 

designed to resist the forces calculated 

for the full depth of the trench, and 

there are no indications while the 

trench is open of a possible loss of soil 

from behind or below the bottom of the 

support system. 

(ii) Installation of a support system 

shall be closely coordinated with the 

excavation of trenches. 

(f) Sloping and benching systems. Em-

ployees shall not be permitted to work 

on the faces of sloped or benched exca-

vations at levels above other employ-

ees except when employees at the lower 

levels are adequately protected from 

the hazard of falling, rolling, or sliding 

material or equipment. 

(g) Shield systems—(1) General. (i) 

Shield systems shall not be subjected 

to loads exceeding those which the sys-

tem was designed to withstand. 

(ii) Shields shall be installed in a 

manner to restrict lateral or other haz-

ardous movement of the shield in the 

event of the application of sudden lat-

eral loads. 

(iii) Employees shall be protected 

from the hazard of cave-ins when enter-

ing or exiting the areas protected by 

shields. 

(iv) Employees shall not be allowed 

in shields when shields are being in-

stalled, removed, or moved vertically. 

(2) Additional requirement for shield 
systems used in trench excavations. Exca-

vations of earth material to a level not 

greater than 2 feet (.61 m) below the 

bottom of a shield shall be permitted, 

but only if the shield is designed to re-

sist the forces calculated for the full 
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depth of the trench, and there are no 

indications while the trench is open of 

a possible loss of soil from behind or 

below the bottom of the shield. 

APPENDIX A TO SUBPART P OF PART 

1926—SOIL CLASSIFICATION 

(a) Scope and application—(1) Scope. This 

appendix describes a method of classifying 

soil and rock deposits based on site and envi-

ronmental conditions, and on the structure 

and composition of the earth deposits. The 

appendix contains definitions, sets forth re-

quirements, and describes acceptable visual 

and manual tests for use in classifying soils. 

(2) Application. This appendix applies when 

a sloping or benching system is designed in 

accordance with the requirements set forth 

in § 1926.652(b)(2) as a method of protection 

for employees from cave-ins. This appendix 

also applies when timber shoring for exca-

vations is designed as a method of protection 

from cave-ins in accordance with appendix C 

to subpart P of part 1926, and when alu-

minum hydraulic shoring is designed in ac-

cordance with appendix D. This appendix 

also applies if other protective systems are 

designed and selected for use from data pre-

pared in accordance with the requirements 

set forth in § 1926.652(c), and the use of the 

data is predicated on the use of the soil clas-

sification system set forth in this appendix. 

(b) Definitions. The definitions and exam-

ples given below are based on, in whole or in 

part, the following: American Society for 

Testing Materials (ASTM) Standards D653–85 

and D2488; The Unified Soils Classification 

System, The U.S. Department of Agriculture 

(USDA) Textural Classification Scheme; and 

The National Bureau of Standards Report 

BSS–121. 

Cemented soil means a soil in which the par-

ticles are held together by a chemical agent, 

such as calcium carbonate, such that a hand- 

size sample cannot be crushed into powder or 

individual soil particles by finger pressure. 

Cohesive soil means clay (fine grained soil), 

or soil with a high clay content, which has 

cohesive strength. Cohesive soil does not 

crumble, can be excavated with vertical 

sideslopes, and is plastic when moist. Cohe-

sive soil is hard to break up when dry, and 

exhibits significant cohesion when sub-

merged. Cohesive soils include clayey silt, 

sandy clay, silty clay, clay and organic clay. 

Dry soil means soil that does not exhibit 

visible signs of moisture content. 

Fissured means a soil material that has a 

tendency to break along definite planes of 

fracture with little resistance, or a material 

that exhibits open cracks, such as tension 

cracks, in an exposed surface. 

Granular soil means gravel, sand, or silt, 

(coarse grained soil) with little or no clay 

content. Granular soil has no cohesive 

strength. Some moist granular soils exhibit 

apparent cohesion. Granular soil cannot be 

molded when moist and crumbles easily 

when dry. 
Layered system means two or more dis-

tinctly different soil or rock types arranged 

in layers. Micaceous seams or weakened 

planes in rock or shale are considered lay-

ered. 
Moist soil means a condition in which a soil 

looks and feels damp. Moist cohesive soil can 

easily be shaped into a ball and rolled into 

small diameter threads before crumbling. 

Moist granular soil that contains some cohe-

sive material will exhibit signs of cohesion 

between particles. 
Plastic means a property of a soil which al-

lows the soil to be deformed or molded with-

out cracking, or appreciable volume change. 
Saturated soil means a soil in which the 

voids are filled with water. Saturation does 

not require flow. Saturation, or near satura-

tion, is necessary for the proper use of in-

struments such as a pocket penetrometer or 

sheer vane. 
Soil classification system means, for the pur-

pose of this subpart, a method of catego-

rizing soil and rock deposits in a hierarchy 

of Stable Rock, Type A, Type B, and Type C, 

in decreasing order of stability. The cat-

egories are determined based on an analysis 

of the properties and performance character-

istics of the deposits and the environmental 

conditions of exposure. 
Stable rock means natural solid mineral 

matter that can be excavated with vertical 

sides and remain intact while exposed. 
Submerged soil means soil which is under-

water or is free seeping. 
Type A means cohesive soils with an 

unconfined compressive strength of 1.5 ton 

per square foot (tsf) (144 kPa) or greater. Ex-

amples of cohesive soils are: clay, silty clay, 

sandy clay, clay loam and, in some cases, 

silty clay loam and sandy clay loam. Ce-

mented soils such as caliche and hardpan are 

also considered Type A. However, no soil is 

Type A if: 
(i) The soil is fissured; or 
(ii) The soil is subject to vibration from 

heavy traffic, pile driving, or similar effects; 

or 
(iii) The soil has been previously disturbed; 

or 
(iv) The soil is part of a sloped, layered 

system where the layers dip into the exca-

vation on a slope of four horizontal to one 

vertical (4H:1V) or greater; or 
(v) The material is subject to other factors 

that would require it to be classified as a less 

stable material. 
Type B means: 
(i) Cohesive soil with an unconfined com-

pressive strength greater than 0.5 tsf (48 

kPa) but less than 1.5 tsf (144 kPa); or 
(ii) Granular cohesionless soils including: 

angular gravel (similar to crushed rock), 
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silt, silt loam, sandy loam and, in some 

cases, silty clay loam and sandy clay loam. 
(iii) Previously disturbed soils except those 

which would otherwise be classed as Type C 

soil. 
(iv) Soil that meets the unconfined com-

pressive strength or cementation require-

ments for Type A, but is fissured or subject 

to vibration; or 
(v) Dry rock that is not stable; or 
(vi) Material that is part of a sloped, lay-

ered system where the layers dip into the ex-

cavation on a slope less steep than four hori-

zontal to one vertical (4H:1V), but only if the 

material would otherwise be classified as 

Type B. 
Type C means: 
(i) Cohesive soil with an unconfined com-

pressive strength of 0.5 tsf (48 kPa) or less; or 
(ii) Granular soils including gravel, sand, 

and loamy sand; or 
(iii) Submerged soil or soil from which 

water is freely seeping; or 
(iv) Submerged rock that is not stable, or 
(v) Material in a sloped, layered system 

where the layers dip into the excavation or a 

slope of four horizontal to one vertical 

(4H:1V) or steeper. 
Unconfined compressive strength means the 

load per unit area at which a soil will fail in 

compression. It can be determined by labora-

tory testing, or estimated in the field using 

a pocket penetrometer, by thumb penetra-

tion tests, and other methods. 
Wet soil means soil that contains signifi-

cantly more moisture than moist soil, but in 

such a range of values that cohesive material 

will slump or begin to flow when vibrated. 

Granular material that would exhibit cohe-

sive properties when moist will lose those co-

hesive properties when wet. 
(c) Requirements—(1) Classification of soil 

and rock deposits. Each soil and rock deposit 

shall be classified by a competent person as 

Stable Rock, Type A, Type B, or Type C in 

accordance with the definitions set forth in 

paragraph (b) of this appendix. 
(2) Basis of classification. The classification 

of the deposits shall be made based on the re-

sults of at least one visual and at least one 

manual analysis. Such analyses shall be con-

ducted by a competent person using tests de-

scribed in paragraph (d) below, or in other 

recognized methods of soil classification and 

testing such as those adopted by the Amer-

ica Society for Testing Materials, or the U.S. 

Department of Agriculture textural classi-

fication system. 
(3) Visual and manual analyses. The visual 

and manual analyses, such as those noted as 

being acceptable in paragraph (d) of this ap-

pendix, shall be designed and conducted to 

provide sufficient quantitative and quali-

tative information as may be necessary to 

identify properly the properties, factors, and 

conditions affecting the classification of the 

deposits. 

(4) Layered systems. In a layered system, 

the system shall be classified in accordance 

with its weakest layer. However, each layer 

may be classified individually where a more 

stable layer lies under a less stable layer. 
(5) Reclassification. If, after classifying a de-

posit, the properties, factors, or conditions 

affecting its classification change in any 

way, the changes shall be evaluated by a 

competent person. The deposit shall be re-

classified as necessary to reflect the changed 

circumstances. 
(d) Acceptable visual and manual tests—(1) 

Visual tests. Visual analysis is conducted to 

determine qualitative information regarding 

the excavation site in general, the soil adja-

cent to the excavation, the soil forming the 

sides of the open excavation, and the soil 

taken as samples from excavated material. 
(i) Observe samples of soil that are exca-

vated and soil in the sides of the excavation. 

Estimate the range of particle sizes and the 

relative amounts of the particle sizes. Soil 

that is primarily composed of fine-grained 

material is cohesive material. Soil composed 

primarily of coarse-grained sand or gravel is 

granular material. 
(ii) Observe soil as it is excavated. Soil 

that remains in clumps when excavated is 

cohesive. Soil that breaks up easily and does 

not stay in clumps is granular. 
(iii) Observe the side of the opened exca-

vation and the surface area adjacent to the 

excavation. Crack-like openings such as ten-

sion cracks could indicate fissured material. 

If chunks of soil spall off a vertical side, the 

soil could be fissured. Small spalls are evi-

dence of moving ground and are indications 

of potentially hazardous situations. 
(iv) Observe the area adjacent to the exca-

vation and the excavation itself for evidence 

of existing utility and other underground 

structures, and to identify previously dis-

turbed soil. 
(v) Observe the opened side of the exca-

vation to identify layered systems. Examine 

layered systems to identify if the layers 

slope toward the excavation. Estimate the 

degree of slope of the layers. 
(vi) Observe the area adjacent to the exca-

vation and the sides of the opened exca-

vation for evidence of surface water, water 

seeping from the sides of the excavation, or 

the location of the level of the water table. 
(vii) Observe the area adjacent to the exca-

vation and the area within the excavation 

for sources of vibration that may affect the 

stability of the excavation face. 
(2) Manual tests. Manual analysis of soil 

samples is conducted to determine quan-

titative as well as qualitative properties of 

soil and to provide more information in 

order to classify soil properly. 
(i) Plasticity. Mold a moist or wet sample of 

soil into a ball and attempt to roll it into 

threads as thin as 1⁄8-inch in diameter. Cohe-

sive material can be successfully rolled into 
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threads without crumbling. For example, if 

at least a two inch (50 mm) length of 1⁄8-inch 

thread can be held on one end without tear-

ing, the soil is cohesive. 
(ii) Dry strength. If the soil is dry and 

crumbles on its own or with moderate pres-

sure into individual grains or fine powder, it 

is granular (any combination of gravel, sand, 

or silt). If the soil is dry and falls into 

clumps which break up into smaller clumps, 

but the smaller clumps can only be broken 

up with difficulty, it may be clay in any 

combination with gravel, sand or silt. If the 

dry soil breaks into clumps which do not 

break up into small clumps and which can 

only be broken with difficulty, and there is 

no visual indication the soil is fissured, the 

soil may be considered unfissured. 
(iii) Thumb penetration. The thumb penetra-

tion test can be used to estimate the 

unconfined compressive strength of cohesive 

soils. (This test is based on the thumb pene-

tration test described in American Society 

for Testing and Materials (ASTM) Standard 

designation D2488—‘‘Standard Recommended 

Practice for Description of Soils (Visual— 

Manual Procedure).’’) Type A soils with an 

unconfined compressive strength of 1.5 tsf 

can be readily indented by the thumb; how-

ever, they can be penetrated by the thumb 

only with very great effort. Type C soils with 

an unconfined compressive strength of 0.5 tsf 

can be easily penetrated several inches by 

the thumb, and can be molded by light finger 

pressure. This test should be conducted on 

an undisturbed soil sample, such as a large 

clump of spoil, as soon as practicable after 

excavation to keep to a miminum the effects 

of exposure to drying influences. If the exca-

vation is later exposed to wetting influences 

(rain, flooding), the classification of the soil 

must be changed accordingly. 
(iv) Other strength tests. Estimates of 

unconfined compressive strength of soils can 

also be obtained by use of a pocket pene-

trometer or by using a hand-operated 

shearvane. 
(v) Drying test. The basic purpose of the 

drying test is to differentiate between cohe-

sive material with fissures, unfissured cohe-

sive material, and granular material. The 

procedure for the drying test involves drying 

a sample of soil that is approximately one 

inch thick (2.54 cm) and six inches (15.24 cm) 

in diameter until it is thoroughly dry: 
(A) If the sample develops cracks as it 

dries, significant fissures are indicated. 
(B) Samples that dry without cracking are 

to be broken by hand. If considerable force is 

necessary to break a sample, the soil has sig-

nificant cohesive material content. The soil 

can be classified as a unfissured cohesive ma-

terial and the unconfined compressive 

strength should be determined. 
(C) If a sample breaks easily by hand, it is 

either a fissured cohesive material or a 

granular material. To distinguish between 

the two, pulverize the dried clumps of the 

sample by hand or by stepping on them. If 

the clumps do not pulverize easily, the mate-

rial is cohesive with fissures. If they pul-

verize easily into very small fragments, the 

material is granular. 

APPENDIX B TO SUBPART P OF PART 
1926—SLOPING AND BENCHING 

(a) Scope and application. This appendix 

contains specifications for sloping and 

benching when used as methods of protecting 

employees working in excavations from 

cave-ins. The requirements of this appendix 

apply when the design of sloping and bench-

ing protective systems is to be performed in 

accordance with the requirements set forth 

in § 1926.652(b)(2). 
(b) Definitions. 
Actual slope means the slope to which an 

excavation face is excavated. 
Distress means that the soil is in a condi-

tion where a cave-in is imminent or is likely 

to occur. Distress is evidenced by such phe-

nomena as the development of fissures in the 

face of or adjacent to an open excavation; 

the subsidence of the edge of an excavation; 

the slumping of material from the face or 

the bulging or heaving of material from the 

bottom of an excavation; the spalling of ma-

terial from the face of an excavation; and 

ravelling, i.e., small amounts of material 

such as pebbles or little clumps of material 

suddenly separating from the face of an exca-

vation and trickling or rolling down into the 

excavation. 
Maximum allowable slope means the steep-

est incline of an excavation face that is ac-

ceptable for the most favorable site condi-

tions as protection against cave-ins, and is 

expressed as the ratio of horizontal distance 

to vertical rise (H:V). 
Short term exposure means a period of time 

less than or equal to 24 hours that an exca-

vation is open. 
(c) Requirements—(1) Soil classification. Soil 

and rock deposits shall be classified in ac-

cordance with appendix A to subpart P of 

part 1926. 
(2) Maximum allowable slope. The maximum 

allowable slope for a soil or rock deposit 

shall be determined from Table B–1 of this 

appendix. 
(3) Actual slope. (i) The actual slope shall 

not be steeper than the maximum allowable 

slope. 
(ii) The actual slope shall be less steep 

than the maximum allowable slope, when 

there are signs of distress. If that situation 

occurs, the slope shall be cut back to an ac-

tual slope which is at least 1⁄2 horizontal to 

one vertical (1⁄2H:1V) less steep than the 

maximum allowable slope. 
(iii) When surcharge loads from stored ma-

terial or equipment, operating equipment, or 

traffic are present, a competent person shall 
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determine the degree to which the actual 

slope must be reduced below the maximum 

allowable slope, and shall assure that such 

reduction is achieved. Surcharge loads from 

adjacent structures shall be evaluated in ac-

cordance with § 1926.651(i). 

(4) Configurations. Configurations of slop-

ing and benching systems shall be in accord-

ance with Figure B–1. 

Figure B–1 

Slope Configurations 

(All slopes stated below are in the horizontal to vertical ratio) 

B–1.1 Excavations made in Type A soil. 

1. All simple slope excavation 20 feet or less in depth shall have a maximum allowable slope 

of 3⁄4:1. 

SIMPLE SLOPE—GENERAL 

Exception: Simple slope excavations which are open 24 hours or less (short term) and which 

are 12 feet or less in depth shall have a maximum allowable slope of 1⁄2:1. 
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SIMPLE SLOPE—SHORT TERM 

2. All benched excavations 20 feet or less in depth shall have a maximum allowable slope 

of 3⁄4 to 1 and maximum bench dimensions as follows: 

SIMPLE BENCH 

MULTIPLE BENCH 

3. All excavations 8 feet or less in depth which have unsupported vertically sided lower por-

tions shall have a maximum vertical side of 31⁄2 feet. 
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UNSUPPORTED VERTICALLY SIDED LOWER PORTION—MAXIMUM 8 FEET IN DEPTH 

All excavations more than 8 feet but not more than 12 feet in depth which unsupported 

vertically sided lower portions shall have a maximum allowable slope of 1:1 and a maximum 

vertical side of 31⁄2 feet. 

UNSUPPORTED VERTICALLY SIDED LOWER PORTION—MAXIMUM 12 FEET IN DEPTH 

All excavations 20 feet or less in depth which have vertically sided lower portions that are 

supported or shielded shall have a maximum allowable slope of 3⁄4:1. The support or shield sys-

tem must extend at least 18 inches above the top of the vertical side. 

SUPPORTED OR SHIELDED VERTICALLY SIDED LOWER PORTION 

4. All other simple slope, compound slope, and vertically sided lower portion excavations 

shall be in accordance with the other options permitted under § 1926.652(b). 
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B–1.2 Excavations Made in Type B Soil 

1. All simple slope excavations 20 feet or less in depth shall have a maximum allowable 

slope of 1:1. 

SIMPLE SLOPE 

2. All benched excavations 20 feet or less in depth shall have a maximum allowable slope 

of 1:1 and maximum bench dimensions as follows: 

SINGLE BENCH 

MULTIPLE BENCH 

3. All excavations 20 feet or less in depth which have vertically sided lower portions shall 

be shielded or supported to a height at least 18 inches above the top of the vertical side. All 

such excavations shall have a maximum allowable slope of 1:1. 
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VERTICALLY SIDED LOWER PORTION 

4. All other sloped excavations shall be in accordance with the other options permitted in 

§ 1926.652(b). 

B–1.3 Excavations Made in Type C Soil 

1. All simple slope excavations 20 feet or less in depth shall have a maximum allowable 

slope of 11⁄2:1. 

SIMPLE SLOPE 

2. All excavations 20 feet or less in depth which have vertically sided lower portions shall 

be shielded or supported to a height at least 18 inches above the top of the vertical side. All 

such excavations shall have a maximum allowable slope of 11⁄2:1. 

VERTICAL SIDED LOWER PORTION 

3. All other sloped excavations shall be in accordance with the other options permitted in 

§ 1926.652(b). 
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B–1.4 Excavations Made in Layered Soils 

1. All excavations 20 feet or less in depth made in layered soils shall have a maximum al-

lowable slope for each layer as set forth below. 
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2. All other sloped excavations shall be in accordance with the other options permitted in 

§ 1926.652(b). 

APPENDIX C TO SUBPART P OF PART 

1926—TIMBER SHORING FOR TRENCHES 

(a) Scope. This appendix contains informa-

tion that can be used timber shoring is pro-

vided as a method of protection from cave- 

ins in trenches that do not exceed 20 feet (6.1 

m) in depth. This appendix must be used 

when design of timber shoring protective 

systems is to be performed in accordance 

with § 1926.652(c)(1). Other timber shoring 

configurations; other systems of support 

such as hydraulic and pneumatic systems; 

and other protective systems such as slop-

ing, benching, shielding, and freezing sys-

tems must be designed in accordance with 

the requirements set forth in § 1926.652(b) and 

§ 1926.652(c). 

(b) Soil Classification. In order to use the 

data presented in this appendix, the soil type 

or types in which the excavation is made 

must first be determined using the soil clas-

sification method set forth in appendix A of 

subpart P of this part. 

(c) Presentation of Information. Information 

is presented in several forms as follows: 

(1) Information is presented in tabular 

form in Tables C–1.1, C–1.2, and C–1.3, and Ta-

bles C–2.1, C–2.2 and C–2.3 following para-

graph (g) of the appendix. Each table pre-

sents the minimum sizes of timber members 

to use in a shoring system, and each table 

contains data only for the particular soil 

type in which the excavation or portion of 
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the excavation is made. The data are ar-

ranged to allow the user the flexibility to se-

lect from among several acceptable configu-

rations of members based on varying the 

horizontal spacing of the crossbraces. Stable 

rock is exempt from shoring requirements 

and therefore, no data are presented for this 

condition. 
(2) Information concerning the basis of the 

tabular data and the limitations of the data 

is presented in paragraph (d) of this appen-

dix, and on the tables themselves. 
(3) Information explaining the use of the 

tabular data is presented in paragraph (e) of 

this appendix. 
(4) Information illustrating the use of the 

tabular data is presented in paragraph (f) of 

this appendix. 
(5) Miscellaneous notations regarding Ta-

bles C–1.1 through C–1.3 and Tables C–2.1 

through C–2.3 are presented in paragraph (g) 

of this Appendix. 
(d) Basis and limitations of the data—(1) Di-

mensions of timber members. (i) The sizes of the 

timber members listed in Tables C–1.1 

through C–1.3 are taken from the National 

Bureau of Standards (NBS) report, ‘‘Rec-

ommended Technical Provisions for Con-

struction Practice in Shoring and Sloping of 

Trenches and Excavations.’’ In addition, 

where NBS did not recommend specific sizes 

of members, member sizes are based on an 

analysis of the sizes required for use by ex-

isting codes and on empirical practice. 
(ii) The required dimensions of the mem-

bers listed in Tables C–1.1 through C–1.3 refer 

to actual dimensions and not nominal di-

mensions of the timber. Employers wanting 

to use nominal size shoring are directed to 

Tables C–2.1 through C–2.3, or have this 

choice under § 1926.652(c)(3), and are referred 

to The Corps of Engineers, The Bureau of 

Reclamation or data from other acceptable 

sources. 
(2) Limitation of application. (i) It is not in-

tended that the timber shoring specification 

apply to every situation that may be experi-

enced in the field. These data were developed 

to apply to the situations that are most 

commonly experienced in current trenching 

practice. Shoring systems for use in situa-

tions that are not covered by the data in this 

appendix must be designed as specified in 

§ 1926.652(c). 
(ii) When any of the following conditions 

are present, the members specified in the ta-

bles are not considered adequate. Either an 

alternate timber shoring system must be de-

signed or another type of protective system 

designed in accordance with § 1926.652. 
(A) When loads imposed by structures or 

by stored material adjacent to the trench 

weigh in excess of the load imposed by a two- 

foot soil surcharge. The term ‘‘adjacent’’ as 

used here means the area within a horizontal 

distance from the edge of the trench equal to 

the depth of the trench. 

(B) When vertical loads imposed on cross 

braces exceed a 240-pound gravity load dis-

tributed on a one-foot section of the center 

of the crossbrace. 

(C) When surcharge loads are present from 

equipment weighing in excess of 20,000 

pounds. 

(D) When only the lower portion of a 

trench is shored and the remaining portion 

of the trench is sloped or benched unless: 

The sloped portion is sloped at an angle less 

steep than three horizontal to one vertical; 

or the members are selected from the tables 

for use at a depth which is determined from 

the top of the overall trench, and not from 

the toe of the sloped portion. 

(e) Use of Tables. The members of the shor-

ing system that are to be selected using this 

information are the cross braces, the 

uprights, and the wales, where wales are re-

quired. Minimum sizes of members are speci-

fied for use in different types of soil. There 

are six tables of information, two for each 

soil type. The soil type must first be deter-

mined in accordance with the soil classifica-

tion system described in appendix A to sub-

part P of part 1926. Using the appropriate 

table, the selection of the size and spacing of 

the members is then made. The selection is 

based on the depth and width of the trench 

where the members are to be installed and, 

in most instances, the selection is also based 

on the horizontal spacing of the crossbraces. 

Instances where a choice of horizontal spac-

ing of crossbracing is available, the hori-

zontal spacing of the crossbraces must be 

chosen by the user before the size of any 

member can be determined. When the soil 

type, the width and depth of the trench, and 

the horizontal spacing of the crossbraces are 

known, the size and vertical spacing of the 

crossbraces, the size and vertical spacing of 

the wales, and the size and horizontal spac-

ing of the uprights can be read from the ap-

propriate table. 

(f) Examples to Illustrate the Use of Tables C– 

1.1 through C–1.3. 

(1) Example 1. 

A trench dug in Type A soil is 13 feet deep 

and five feet wide. 

From Table C–1.1, for acceptable arrange-

ments of timber can be used. 

Arrangement #B1 

Space 4×4 crossbraces at six feet hori-

zontally and four feet vertically. 

Wales are not required. 

Space 3×8 uprights at six feet horizontally. 

This arrangement is commonly called ‘‘skip 

shoring.’’ 

Arrangement #B2 

Space 4×6 crossbraces at eight feet hori-

zontally and four feet vertically. 

Space 8×8 wales at four feet vertically. 
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Space 2×6 uprights at four feet hori-

zontally. 

Arrangement #B3 

Space 6×6 crossbraces at 10 feet hori-

zontally and four feet vertically. 
Space 8×10 wales at four feet vertically. 
Space 2×6 uprights at five feet hori-

zontally. 

Arrangement #B4 

Space 6×6 crossbraces at 12 feet hori-

zontally and four feet vertically. 
Space 10×10 wales at four feet vertically. 
Spaces 3×8 uprights at six feet hori-

zontally. 
(2) Example 2. 
A trench dug in Type B soil in 13 feet deep 

and five feet wide. From Table C–1.2 three 

acceptable arrangements of members are 

listed. 

Arrangement #B1 

Space 6×6 crossbraces at six feet hori-

zontally and five feet vertically. 
Space 8×8 wales at five feet vertically. 
Space 2×6 uprights at two feet hori-

zontally. 

Arrangement #B2 

Space 6×8 crossbraces at eight feet hori-

zontally and five feet vertically. 
Space 10×10 wales at five feet vertically. 
Space 2×6 uprights at two feet hori-

zontally. 

Arrangement #B3 

Space 8×8 crossbraces at 10 feet hori-

zontally and five feet vertically. 
Space 10×12 wales at five feet vertically. 
Space 2×6 uprights at two feet vertically. 
(3) Example 3. 
A trench dug in Type C soil is 13 feet deep 

and five feet wide. 
From Table C–1.3 two acceptable arrange-

ments of members can be used. 

Arrangement #B1 

Space 8×8 crossbraces at six feet hori-

zontally and five feet vertically. 
Space 10×12 wales at five feet vertically. 
Position 2×6 uprights as closely together as 

possible. 
If water must be retained use special 

tongue and groove uprights to form tight 

sheeting. 

Arrangement #B2 

Space 8×10 crossbraces at eight feet hori-

zontally and five feet vertically. 

Space 12×12 wales at five feet vertically. 

Position 2×6 uprights in a close sheeting 

configuration unless water pressure must be 

resisted. Tight sheeting must be used where 

water must be retained. 

(4) Example 4. 

A trench dug in Type C soil is 20 feet deep 

and 11 feet wide. The size and spacing of 

members for the section of trench that is 

over 15 feet in depth is determined using 

Table C–1.3. Only one arrangement of mem-

bers is provided. 

Space 8×10 crossbraces at six feet hori-

zontally and five feet vertically. 

Space 12×12 wales at five feet vertically. 

Use 3×6 tight sheeting. 

Use of Tables C–2.1 through C–2.3 would fol-

low the same procedures. 

(g) Notes for all Tables. 

1. Member sizes at spacings other than in-

dicated are to be determined as specified in 

§ 1926.652(c), ‘‘Design of Protective Systems.’’ 

2. When conditions are saturated or sub-

merged use Tight Sheeting. Tight Sheeting 

refers to the use of specially-edged timber 

planks (e.g., tongue and groove) at least 

three inches thick, steel sheet piling, or 

similar construction that when driven or 

placed in position provide a tight wall to re-

sist the lateral pressure of water and to pre-

vent the loss of backfill material. Close 

Sheeting refers to the placement of planks 

side-by-side allowing as little space as pos-

sible between them. 

3. All spacing indicated is measured center 

to center. 

4. Wales to be installed with greater di-

mension horizontal. 

5. If the vertical distance from the center 

of the lowest crossbrace to the bottom of the 

trench exceeds two and one-half feet, 

uprights shall be firmly embedded or a 

mudsill shall be used. Where uprights are 

embedded, the vertical distance from the 

center of the lowest crossbrace to the bot-

tom of the trench shall not exceed 36 inches. 

When mudsills are used, the vertical dis-

tance shall not exceed 42 inches. Mudsills are 

wales that are installed at the toe of the 

trench side. 

6. Trench jacks may be used in lieu of or in 

combination with timber crossbraces. 

7. Placement cf crossbraces. When the 

vertical spacing of crossbraces is four feet, 

place the top crossbrace no more than two 

feet below the top of the trench. When the 

vertical spacing of crossbraces is five feet, 

place the top crossbrace no more than 2.5 

feet below the top of the trench. 
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APPENDIX D TO SUBPART P OF PART 

1926—ALUMINUM HYDRAULIC SHOR-

ING FOR TRENCHES 

(a) Scope. This appendix contains informa-

tion that can be used when aluminum hy-

draulic shoring is provided as a method of 

protection against cave-ins in trenches that 

do not exceed 20 feet (6.1m) in depth. This ap-

pendix must be used when design of the alu-

minum hydraulic protective system cannot 

be performed in accordance with 

§ 1926.652(c)(2). 

(b) Soil Classification. In order to use data 

presented in this appendix, the soi1 type or 

types in which the excavation is made must 
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first be determined using the soil classifica-

tion method set forth in appendix A of sub-

part P of part 1926. 
(c) Presentation of Information. Information 

is presented in several forms as follows: 
(1) Information is presented in tabular 

form in Tables D–1.1, D–1.2, D–1.3 and E–1.4. 

Each table presents the maximum vertical 

and horizontal spacings that may be used 

with various aluminum member sizes and 

various hydraulic cylinder sizes. Each table 

contains data only for the particular soil 

type in which the excavation or portion of 

the excavation is made. Tables D–1.1 and D– 

1.2 are for vertical shores in Types A and B 

soil. Tables D–1.3 and D1.4 are for horizontal 

waler systems in Types B and C soil. 
(2) Information concerning the basis of the 

tabular data and the limitations of the data 

is presented in paragraph (d) of this appen-

dix. 
(3) Information explaining the use of the 

tabular data is presented in paragraph (e) of 

this appendix. 
(4) Information illustrating the use of the 

tabular data is presented in paragraph (f) of 

this appendix. 
(5) Miscellaneous notations (footnotes) re-

garding Table D–1.1 through D–1.4 are pre-

sented in paragraph (g) of this appendix. 
(6) Figures, illustrating typical installa-

tions of hydraulic shoring, are included just 

prior to the Tables. The illustrations page is 

entitled ‘‘Aluminum Hydraulic Shoring; 

Typical Installations.’’ 
(d) Basis and limitations of the data. (1) 

Vertical shore rails and horizontal wales are 

those that meet the Section Modulus re-

quirements in the D–1 Tables. Aluminum 

material is 6061–T6 or material of equivalent 

strength and properties. 
(2) Hydraulic cylinders specifications. (i) 2- 

inch cylinders shall be a minimum 2-inch in-

side diameter with a minimum safe working 

capacity of no less than 18,000 pounds axial 

compressive load at maximum extension. 

Maximum extension is to include full range 

of cylinder extensions as recommended by 

product manufaturer. 
(ii) 3-inch cylinders shall be a minimum 3- 

inch inside diameter with a safe working ca-

pacity of not less than 30,000 pounds axial 

compressive load at extensions as rec-

ommended by product manufacturer. 
(3) Limitation of application. 
(i) It is not intended that the aluminum 

hydraulic specification apply to every situa-

tion that may be experienced in the field. 

These data were developed to apply to the 

situations that are most commonly experi-

enced in current trenching practice. Shoring 

systems for use in situations that are not 

covered by the data in this appendix must be 

otherwise designed as specified in 

§ 1926.652(c). 
(ii) When any of the following conditions 

are present, the members specified in the Ta-

bles are not considered adequate. In this 

case, an alternative aluminum hydraulic 

shoring system or other type of protective 

system must be designed in accordance with 

§ 1926.652. 
(A) When vertical loads imposed on cross 

braces exceed a 100 Pound gravity load dis-

tributed on a one foot section of the center 

of the hydraulic cylinder. 
(B) When surcharge loads are present from 

equipment weighing in excess of 20,000 

pounds. 
(C) When only the lower portion or a 

trench is shored and the remaining portion 

of the trench is sloped or benched unless: 

The sloped portion is sloped at an angle less 

steep than three horizontal to one vertical; 

or the members are selected from the tables 

for use at a depth which is determined from 

the top of the overall trench, and not from 

the toe of the sloped portion. 
(e) Use of Tables D–1.1, D–1.2, D–1.3 and D– 

1.4. The members of the shoring system that 

are to be selected using this information are 

the hydraulic cylinders, and either the 

vertical shores or the horizontal wales. When 

a waler system is used the vertical timber 

sheeting to be used is also selected from 

these tables. The Tables D–1.1 and D–1.2 for 

vertical shores are used in Type A and B 

soils that do not require sheeting. Type B 

soils that may require sheeting, and Type C 

soils that always require sheeting are found 

in the horizontal wale Tables D–1.3 and D–1.4. 

The soil type must first be determined in ac-

cordance with the soil classification system 

described in appendix A to subpart P of part 

1926. Using the appropriate table, the selec-

tion of the size and spacing of the members 

is made. The selection is based on the depth 

and width of the trench where the members 

are to be installed. In these tables the 

vertical spacing is held constant at four feet 

on center. The tables show the maximum 

horizontal spacing of cylinders allowed for 

each size of wale in the waler system tables, 

and in the vertical shore tables, the hydrau-

lic cylinder horizontal spacing is the same as 

the vertical shore spacing. 
(f) Example to Illustrate the Use of the Tables: 
(1) Example 1: 
A trench dug in Type A soil is 6 feet deep 

and 3 feet wide. From Table D–1.1: Find 

vertical shores and 2 inch diameter cylinders 

spaced 8 feet on center (o.c.) horizontally and 

4 feet on center (o.c.) vertically. (See Figures 

1 & 3 for typical installations.) 
(2) Example 2: 
A trench is dug in Type B soil that does 

not require sheeting, 13 feet deep and 5 feet 

wide. From Table D–1.2: Find vertical shores 

and 2 inch diameter cylinders spaced 6.5 feet 

o.c. horizontally and 4 feet o.c. vertically. 

(See Figures 1 & 3 for typical installations.) 
(3) A trench is dug in Type B soil that does 

not require sheeting, but does experience 

some minor raveling of the trench face. The 
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trench is 16 feet deep and 9 feet wide. From 

Table D–1.2: Find vertical shores and 2 inch 

diameter cylinder (with special oversleeves 

as designated by footnote #B2) spaced 5.5 feet 

o.c. horizontally and 4 feet o.c. vertically, 

plywood (per footnote (g)(7) to the D–1 Table) 

should be used behind the shores. (See Fig-

ures 2 & 3 for typical installations.) 
(4) Example 4: A trench is dug in pre-

viously disturbed Type B soil, with charac-

teristics of a Type C soil, and will require 

sheeting. The trench is 18 feet deep and 12 

feet wide. 8 foot horizontal spacing between 

cylinders is desired for working space. From 

Table D–1.3: Find horizontal wale with a sec-

tion modulus of 14.0 spaced at 4 feet o.c. 

vertically and 3 inch diameter cylinder 

spaced at 9 feet maximum o.c. horizontally. 

3×12 timber sheeting is required at close 

spacing vertically. (See Figure 4 for typical 

installation.) 
(5) Example 5: A trench is dug in Type C 

soil, 9 feet deep and 4 feet wide. Horizontal 

cylinder spacing in excess of 6 feet is desired 

for working space. From Table D–1.4: Find 

horizontal wale with a section modulus of 7.0 

and 2 inch diameter cylinders spaced at 6.5 

feet o.c. horizontally. Or, find horizontal 

wale with a 14.0 section modulus and 3 inch 

diameter cylinder spaced at 10 feet o.c. hori-

zontally. Both wales are spaced 4 feet o.c. 

vertically. 3×12 timber sheeting is required 

at close spacing vertically. (See Figure 4 for 

typical installation.) 
(g) Footnotes, and general notes, for Tables 

D–1.1, D–1.2, D–1.3, and D–1.4. 
(1) For applications other than those listed 

in the tables, refer to § 1926.652(c)(2) for use of 

manufacturer’s tabulated data. For trench 

depths in excess of 20 feet, refer to 

§ 1926.652(c)(2) and § 1926.652(c)(3). 

(2) 2 inch diameter cylinders, at this width, 

shall have structural steel tube 

(3.5×3.5×0.1875) oversleeves, or structural 

oversleeves of manufacturer’s specification, 

extending the full, collapsed length. 

(3) Hydraulic cylinders capacities. (i) 2 

inch cylinders shall be a minimum 2-inch in-

side diameter with a safe working capacity 

of not less than 18,000 pounds axial compres-

sive load at maximum extension. Maximum 

extension is to include full range of cylinder 

extensions as recommended by product man-

ufacturer. 

(ii) 3-inch cylinders shall be a minimum 3- 

inch inside diameter with a safe work capac-

ity of not less than 30,000 pounds axial com-

pressive load at maximum extension. Max-

imum extension is to include full range of 

cylinder extensions as recommended by 

product manufacturer. 

(4) All spacing indicated is measured cen-

ter to center. 

(5) Vertical shoring rails shall have a min-

imum section modulus of 0.40 inch. 

(6) When vertical shores are used, there 

must be a minimum of three shores spaced 

equally, horizontally, in a group. 

(7) Plywood shall be 1.125 in. thick 

softwood or 0.75 inch. thick, 14 ply, arctic 

white birch (Finland form). Please note that 

plywood is not intended as a structural 

member, but only for prevention of local rav-

eling (sloughing of the trench face) between 

shores. 

(8) See appendix C for timber specifica-

tions. 

(9) Wales are calculated for simple span 

conditions. 

(10) See appendix D, item (d), for basis and 

limitations of the data. 
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APPENDIX E TO SUBPART P OF PART 1926—ALTERNATIVES TO TIMBER SHORING 
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APPENDIX F TO SUBPART P OF PART 

1926—SELECTION OF PROTECTIVE 

SYSTEMS 

The following figures are a graphic sum-

mary of the requirements contained in sub-

part P for excavations 20 feet or less in 

depth. Protective systems for use in exca-

vations more than 20 feet in depth must be 

designed by a registered professional engi-

neer in accordance with § 1926.652 (b) and (c). 
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SECTION 011000 - SUMMARY 
 
PART 1 - GENERAL 
 
1.1 RELATED DOCUMENTS 
 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and other Division 1 Specification Sections, apply to this Section. 

 
1.2 WORK COVERED BY CONTRACT DOCUMENTS 
 

A. Project Includes: 
 

1.  
 

B. Architect Identification:  The Contract Documents, dated October 31, 2024, were 
prepared for this Project by TAGGART Architects, 600 Main Street, Suite 300, North 
Little Rock, Arkansas 72114. 

 
1.3 CONTRACT 
 

A. Project will be constructed under a general construction contract. 
 
1.4 WORK SEQUENCE 
 

A. Construction activities shall be sequenced so that no materials or equipment are exposed 
to environmental elements that may damage the material or equipment. 

 
1. Installation of gypsum wallboard and suspended acoustical tile ceilings in an area 

shall not commence until building exterior wall and roof are complete. 
2. Installation of wood or plastic laminate casework shall not commence until 

enclosure of the area is completed and HVAC systems are operational. 
 

B. Refer to Section 092900 – GYPSUM BOARD, paragraph 2.2.C.4, for information 
regarding installation of interior gypsum board partitions before the building exterior 
envelope is complete. 

 
1.5 WORK UNDER OTHER CONTRACTS 
 

A. Cooperate fully with separate contractors (if any) so work on those contracts may be 
carried out smoothly, without interfering with or delaying work under this Contract. 

 
1.6 PRODUCTS ORDERED IN ADVANCE 
 

A. General:  Owner may have negotiated Purchase Orders with suppliers of material and 
equipment to be incorporated into the Work.  Owner shall assign these Purchase Orders 
to the Contractor.  Costs for receiving, handling, storage if required, and installation of 
material and equipment are to be included in the Contract Sum. 
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1. Contractor's responsibilities are the same as if Contractor had negotiated 
Purchase Orders, including responsibility to renegotiate purchase and to execute 
final Purchase-Order agreements. 

 
1.7 OWNER-FURNISHED PRODUCTS 
 

A. Owner will furnish office and room accessories, interior signage, and other equipment.  
The Work includes providing support systems to receive Owner's equipment and 
plumbing, mechanical, and electrical connections if necessary.  See Section 114610 – 
OWNER FURNISHED AND INSTALLED ITEMS and Section 114620 – OWNER 
FURNISHED - CONTRACTOR INSTALLED ITEMS. 

 
1. Owner will arrange for and deliver Shop Drawings, Product Data, and Samples to 

Contractor. 
2. Owner will arrange and pay for delivery of Owner-furnished items according to 

Contractor's Construction Schedule. 
3. After delivery, Owner or Owner’s Representative will inspect delivered items for 

damage.  Contractor shall be present for and assist in Owner's inspection. 
4. If Owner-furnished items are damaged, defective, or missing, Owner will arrange 

for replacement. 
5. Owner will arrange for manufacturer's field services and for delivery of 

manufacturer's warranties to Contractor. 
6. Owner will furnish Contractor the earliest possible delivery date for Owner-

furnished products.  Using Owner-furnished earliest possible delivery dates, 
Contractor shall designate delivery dates of Owner-furnished items in 
Contractor's Construction Schedule. 

7. Contractor shall review Shop Drawings, Product Data, and Samples and return 
them to Architect noting discrepancies or anticipated problems in use of product. 

8. Contractor is responsible for receiving, unloading, and handling Owner-furnished 
items at Project site. 

9. Contractor is responsible for protecting Owner-furnished items from damage 
during storage and handling, including damage from exposure to the elements. 

10. If Owner-furnished items are damaged because of Contractor's (or 
subcontractor's) operations, Contractor shall repair or replace them. 

 
1.8 SPECIFICATION FORMATS AND CONVENTIONS 
 

A. Specification Format: The Specifications are organized into Divisions and Sections using 
the 50 division format and six-digit numbering system from MasterFormat® 2014 of the 
Construction Specifications Institute (CSI). 

 
1. Section Identification:  The Specifications use section numbers and titles to help 

cross-referencing in the Contract Documents.  Sections in the Project Manual are 
in numeric sequence; however, the sequence is incomplete.  Consult the Table of 
Contents at the beginning of the Project Manual to determine numbers and names 
of sections in the Contract Documents. 

 
B. Specification Content:  The Specifications use certain conventions for the style of 

language and the intended meaning of certain terms, words, and phrases when used in 
particular situations.  These conventions are as follows: 
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1. Abbreviated Language:  Language used in the Specifications and other Contract 
Documents is abbreviated.  Words and meanings shall be interpreted as 
appropriate.  Words implied, but not stated, shall be inferred, as the sense 
requires.  Singular words shall be interpreted as plural, and plural words shall be 
interpreted as singular where applicable as the context of the Contract 
Documents indicates. 

2. Imperative mood and streamlined language are generally used in the 
Specifications.  Requirements expressed in the imperative mood are to be 
performed by Contractor.  Occasionally, the indicative or subjunctive mood may 
be used in the Section Text for clarity to describe responsibilities that must be 
fulfilled indirectly by Contractor or by others when so noted. 

 
a. The words "shall," "shall be," or "shall comply with," depending on the 

context, are imp lied where a colon (:) is used within a sentence or 
phrase. 

 
1.9 CONTRACT DOCUMENTS 
 

A. The Drawings indicate the general arrangement and scope of the systems and shall be 
followed insofar as possible.  If deviations from the layout are necessitated by field 
conditions, detailed layouts of the proposed departures shall be submitted in writing to 
the Architect for approval before proceeding with the Work. 

 
B. The Drawings are not intended to show every vertical or horizontal offset that may be 

necessary to complete the system or clear obstructions and/or Work of other Contractors.  
Contractors shall anticipate during bidding that additional offsets may be required and 
include same in their proposals. 

 
C. The Drawings, Schedules and Specifications shall be considered to be cooperative and 

anything appearing in the Specifications that may not be indicated on the Drawings, or 
vice-versa, shall be considered as part of the Contract and must be executed by the 
Contractor the same as though indicated by both. 

 
D. Measurements:  Contractor shall make all his/her own measurements in the field and 

shall be responsible for correct fitting.  Contractor shall coordinate this Work with all 
other branches in such a manner as to cause a minimum of conflict or delay.  Contractor 
shall coordinate his/her Work in advance with all other trades and report immediately any 
difficulty, which can be anticipated. 

 
E. Adjustments to Work in the Field: 

 
1. The Architect reserves the right to make minor adjustments (maximum of 10'-0") 

in location of switches, blocking, ductwork, conduit, drains, piping, outlets, 
and/or equipment at no additional charge if so directed prior to their installation, 
but the Contractor must give notice when installation will commence. 

2. Where the Drawings show equipment, casework, or the like, Contractors shall lay 
out the Work to avoid conflicts. 

3. Where offsets in piping, additional fittings, necessary drains, minor valves, traps 
and devices are  required to complete the installation, to clear obstructions or the 
Work of other Contractors, or for the proper operation of the system, these shall 
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be deemed to be included in the Contract and shall be furnished and installed 
complete by the Contractor at no additional charge. 

4.   If sinks or other items are indicated on a plan it will be assumed that they will 
require all plumbing components to function properly and shall be furnished and 
installed complete by the Contractor at no additional charge. 

 
F. Clearances:  All installations shall be made to maintain maximum headroom and 

clearance around equipment.  When space and/or headroom appear inadequate, 
Contractor shall notify Architect prior to proceeding with the installation.  No claims for 
additional compensation will be approved for failure on the part of the Contractor or his 
Subcontractor to comply with this requirement. 

 
G. Ownership:  All Contract Documents, except the Contractor's executed set, are and 

remain the property of the Architect.  Such Contract Documents shall not be used on 
other Work and those sets in usable condition shall be returned to the Architect, upon 
request, at the completion of or cessation of the Work or termination of the contract. 

 
1.10 CONTRACTOR'S RESPONSIBILITIES: 
 

A. Construction: 
 

1. Labor and materials. 
2. Tools, construction equipment and machinery. 
3. Temporary facilities, services and protection necessary for proper execution and 

completion of the Work described in Section 015000 – TEMPORARY 
FACILITIES AND CONTROLS. 

 
B. Taxes: 

 
1. Pay legally required State and Federal Taxes.   
2. Place exemption certificate number on invoices for materials incorporated in 

Work. 
3. Upon completion of Work, file a notarized statement with the Owner that all 

purchases made under exemption certificate were entitled to be exempt. 
4. Pay legally assessed penalties for improper use of exemption certificate number. 

 
C. Compliance: 

 
1. Comply with all Codes, Ordinances, Rules and Regulations, Orders, and other 

legal requirements of public authorities that bear on performance of Work. 
2. Promptly submit written notice to Architect of observed variance of Contract 

Documents from legal requirements. 
 

D. Discipline:  Enforce strict discipline and good order among employees. 
 

1. No smoking or tobacco use is allowed on this project. 
2. No spitting on the floors, walls, or in concealed spaces is allowed. 
3. Concealed spaces are not to be used for garbage and shall be remained clear of 

garbage and debris. 
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E. Safety:  Job site safety and all current regulations pertaining thereto are the responsibility 
of all Contractors.  Certain references to safety within the Contract Documents do not 
constitute specific instructions to the Contractor, but are included only to highlight 
certain aspects of the Project conditions.  In no case shall instruction from the Owner or 
Architect make the Owner or Architect liable for safety violations. 

 
1. Contractors employing non-English speaking persons shall provide a minimum 

of one person capable of speaking in both English and the employee’s language 
during the entire time employee is on-site.  

 
F. Documentation:  Prior to Final Inspection, provide all test and proof of performance data 

in the proper format as required by the Contract Documents.  Maintain current record (as-
built) documents and provide proof of documentation before monthly payment approval. 

 
G. Contractor’s Warranty:  Contractor warrants, by this acceptance of the Contract, that all 

Work furnished and installed will be free from any and all defects in workmanship and/or 
materials and that all apparatus will develop capacities and characteristics specified. That 
if, during a period of one year, or as otherwise specified, from date of certificate of 
completion and acceptance of Work, any such defects in workmanship, materials or 
performance appear, he will, without additional cost, remedy such defects within a 
reasonable time to be specified in notice from the Architect.  In default thereof, Owner 
may have such Work done and charge cost to the Contractor. 

 
H. Damaged Work: 

 
1. Construction personnel shall exercise care and shall provide whatever protective 

measures are required to assure that their particular portions of the Work do not 
damage or alter portions of the Work that have been previously installed, either 
partially or completely. 

2. All Work so damaged or altered shall be repaired or replaced to the satisfaction 
of the Architect by the party whose Work has been affected, and expense thereof 
shall be borne by the party who caused the damage or alteration. 

3. Water infiltration and mold control: 
 

a. In the event of water or moisture infiltration, the Prime Contractor shall 
immediately take actions necessary to stop the infiltration at its source, 
remove the water or moisture and thoroughly dry any affected materials, 
in accordance with The Institute of Inspection, Cleaning and Restoration 
Certification (IICRC) S500, Standard and Reference Guide for 
Professional Water Damage Restoration.  This action must be taken no 
later than 24 hours after the occurrence of the infiltration.  All damaged 
material shall be replaced with new material unless otherwise agreed to 
by the Owner and Architect in writing. 

b. If water or moisture results in the development of mold or fungal growth 
on an exposed or unexposed material surface, the material shall be fully 
replaced with new material.  Attempting to eliminate or contain the mold 
or fungal growth by applying products to the mold, covering over the 
mold, or otherwise “removing” the mold from the surface is not 
acceptable. 
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c. In the event of the occurrence of mold, the Prime Contractor shall 
employ the services of an Owner approved qualified environmental firm 
or industrial hygienist specializing in mold remediation and indoor air 
quality to determine the cause of the problem, recommend a program for 
remediation, confirm that the problem has been remediated and that the 
mold has been removed entirely. 

 
4. Mold discovered on existing materials during construction:  If mold or fungus 

growth is discovered on existing materials during construction activities, the 
Contractor shall: 

 
a. Notify the Owner and Architect immediately, and in writing, detailing 

the location, apparent extent and potential moisture source. 
b. Defer Work in the area of contamination until an abatement plan is 

formulated and implemented. 
c. Assist the Owner and Architect in creating and implementing a 

remediation plan.  The plan shall conform to the New York City 
Guidelines on Assessment and Remediation of Fungi in Indoor 
Environments (available at 
http://www.ci.nyc.ny.us/html/doh/html/epi/moldrpt1.html). 

 
I. Permits, Regulation, Licenses, and Inspections 

 
1. Secure and pay all governmental taxes and fees and other costs for all permits 

and licenses as necessary for proper execution and completion of Work.   
2. General Contractor shall obtain all Building Permits. 
3. The Owner has filed the appropriate plan submission with the Department of 

Health. Contractors shall file all necessary Drawings, prepare all documents, and 
obtain all necessary approvals of all governmental departments and agencies 
having jurisdiction.  Contractor shall obtain all required Certificates of Inspection 
for his Work and deliver same to the Architect before requesting for acceptance 
and final payment for the Work. 

4. All Inspections by appropriate agencies shall be scheduled by the General 
Contractor. 

5. All Work for the project must be performed in accordance with all Federal, State 
and Local Laws, Ordinances and Rules and Regulations relating to the Work. 
Where the Contract Documents exceed these requirements, the Contract 
Documents shall govern. In no case shall Work be installed contrary to or below 
the minimum legal standards. 

6. All Federal, State and Local Laws, Ordinances, Rules, Regulations, Executive 
Orders, pertaining to the Work are hereby made a part of this specification, by 
reference, the same as if repeated herein in their entirety. 

7. Contractor is responsible for scheduling all required inspections by State and 
Local health departments and all other Authorities Having Jurisdiction (AHJ)of 
this project. 
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PART 2 -  PRODUCTS (NOT USED) 
 
PART 3 -  EXECUTION 
 
3.1 GENERAL PROVISIONS 
 

A. Contractors shall read and be thoroughly familiar with all the material contained in the 
Project Manual and shall ensure that their Subcontractors are also thoroughly familiar 
with the same. 

 
B. Contractors shall be aware, and shall make their Subcontractors aware, that the 

requirements in the sections of Division 1 pertain to all the Work and they are as binding 
on each section of these Specifications as if they were repeated in each section in their 
entirety. 

 
3.2 INSTALLATION 
 

A. Workmanship:  All materials and equipment shall be installed and supported in a 
first-class workmanlike manner by mechanics skilled in their particular assigned task or 
trade. If workmanship is determined to be unsatisfactory, it shall be repaired or 
reinstalled correctly at no additional cost. 

 
B. Reinstalling existing items:  Where existing materials, equipment, fixtures, devices, and 

other items are indicated on the Contract Documents to be removed or received and 
reinstalled under the Contract, treat such existing items as if they were new and install 
them in accordance with the best accepted practices of the trades involved and with all 
provisions of the Contract Documents for similar new items. 

 
C. Accessibility:   

 
1. Locate all equipment that must be serviced, operated or maintained in fully 

accessible positions.  Minor deviations from the Contract Drawings may be made 
to allow for better accessibility, but changes of magnitude or that involve extra 
cost shall not be made without prior approval. Contact Architect PRIOR to 
installing items where clearance is not sufficient as soon as possible. 

2. Ample space shall be allowed for removal of all parts that may require 
replacement or service in the future. 

3. Contractor shall extend all grease fittings to an accessible location. 
 
3.3 TOILET FACILITIES 
 

A. Construction personnel shall not use new building toilet facilities without approval of the 
Owner's designated representative.  Use of new building toilet facilities is not allowed 
unless it has been specifically designated by the Owner for construction use. If a 
designated toilet facility is made available to construction personnel, it shall be kept clean 
at all times by Contractor’s personnel. 

 
B. Contractor shall provide temporary toilet facilities for construction personnel as specified 

in Section 015000 – TEMPORARY FACILITIES AND CONTROLS. 
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3.4 COOPERATION AND COORDINATION  
 

A. General Contractor's primary superintendent shall remain on the job full-time after 
commencement of the work and until all discrepancies in the Work have been corrected.  
Changing the superintendent is not allowed without two week prior notice to the Owner 
and the Architect and Owner's Approval. 

 
B. The General Contractor shall assume full responsibility for scheduling and coordinating 

the Work of all Subcontractors. 
 

C. The General Contractor shall make monthly reports to the Owner and Architect regarding 
the performance of each Subcontractor. 

 
 
 
END OF SECTION 011000 
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SECTION 012100 - ALLOWANCES 

 

PART 1 - GENERAL 

 

1.1 RELATED DOCUMENTS 

 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section. 

 

1.2 SUMMARY 

 

A. Section includes administrative and procedural requirements governing allowances. 

 

1. Certain items are specified in the Contract Documents by allowances.  

Allowances have been established in lieu of additional requirements and to defer 

selection of actual materials and equipment to a later date when direction will be 

provided to Contractor.  If necessary, additional requirements will be issued by 

Change Order. 

2. Refer to the Schedule of Allowances at the end of this Section. 

 

B. Types of allowances include the following: 

 

1. Lump-sum allowances. 

2. Testing and inspecting allowances. 

 

C. Related Requirements: 

 

1. Section 012200 - UNIT PRICES for procedures for using unit prices. 

2. Section 014000 - QUALITY REQUIREMENTS for procedures governing the 

use of allowances for testing and inspecting. 

 

1.3 SELECTION AND PURCHASE 

 

A. At the earliest practical date after award of the Contract, advise Architect of the date 

when final selection and purchase of each product or system described by an allowance 

must be completed to avoid delaying the Work. 

 

B. At Architect's request, obtain proposals for each allowance for use in making final 

selections.  Include recommendations that are relevant to performing the Work. 

 

C. Purchase products and systems selected by Architect from the designated supplier. 

 

1.4 ACTION SUBMITTALS 

 

A. Submit proposals for purchase of products or systems included in allowances, in the form 

specified for Change Orders. 

 

1.5 INFORMATIONAL SUBMITTALS 

 

A. Submit invoices or delivery slips to show actual quantities of materials delivered to the 

site for use in fulfillment of each allowance. 
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B. Submit time sheets and other documentation to show labor time and cost for installation 

of allowance items that include installation as part of the allowance. 

 

C. Coordinate and process submittals for allowance items in same manner as for other 

portions of the Work. 

 

1.6 COORDINATION 

 

A. Coordinate allowance items with other portions of the Work.  Furnish templates as 

required to coordinate installation. 

 

1.7 LUMP-SUM ALLOWANCES 

 

A. Allowance shall include cost to Contractor of specific products and materials ordered by 

Owner or selected by Architect under allowance and shall include taxes, freight, and 

delivery to Project site. 

 

B. Unless otherwise indicated, Contractor's costs for receiving and handling at Project site, 

labor, installation, overhead and profit, and similar costs related to products and materials 

selected by Architect under allowance shall be included as part of the allowance. 

 

C. Unused Materials:  Return unused materials purchased under an allowance to 

manufacturer or supplier for credit to Owner, after installation has been completed and 

accepted. 

 

1. If requested by Architect, retain and prepare unused material for storage by 

Owner.  Deliver unused material to Owner's storage space as directed. 

 

1.8 TESTING AND INSPECTING ALLOWANCES 

 

A. Testing and inspecting allowances include the cost of engaging testing agencies, actual 

tests and inspections, and reporting results. 

 

B. The allowance does not include incidental labor required to assist the testing agency or 

costs for retesting if previous tests and inspections result in failure.  The cost for 

incidental labor to assist the testing agency shall be included in the Contract Sum. 

 

C. Costs of services not required by the Contract Documents are not included in the 

allowance. 

 

D. At Project closeout, credit unused amounts remaining in the testing and inspecting 

allowance to Owner by Change Order. 

 

1.9 ADJUSTMENT OF ALLOWANCES 

 

A. Allowance Adjustment:  To adjust allowance amounts, prepare a Change Order proposal 

based on the difference between purchase amount and the allowance, multiplied by final 

measurement of work-in-place where applicable.  If applicable, include reasonable 

allowances for cutting losses, tolerances, mixing wastes, normal product imperfections, 

and similar margins. 
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1. Include installation costs in purchase amount only where indicated as part of the 

allowance. 

2. If requested, prepare explanation and documentation to substantiate distribution 

of overhead costs and other margins claimed. 

3. Submit substantiation of a change in scope of work, if any, claimed in Change 

Orders related to unit-cost allowances. 

4. Owner reserves the right to establish the quantity of work-in-place by 

independent quantity survey, measure, or count. 

 

B. Submit claims for increased costs because of a change in scope or nature of the allowance 

described in the Contract Documents, whether for the purchase order amount or 

Contractor's handling, labor, installation, overhead, and profit. 

 

1. Do not include Contractor's or subcontractor's indirect expense in the Change 

Order cost amount unless it is clearly shown that the nature or extent of work has 

changed from what could have been foreseen from information in the Contract 

Documents. 

2. No change to Contractor's indirect expense is permitted for selection of higher- or 

lower-priced materials or systems of the same scope and nature as originally 

indicated. 

 

PART 2 - PRODUCTS (Not Used) 

 

PART 3 - EXECUTION 

 

3.1 EXAMINATION 

 

A. Examine products covered by an allowance promptly on delivery for damage or defects.  

Return damaged or defective products to manufacturer for replacement. 

 

3.2 PREPARATION 

 

A. Coordinate materials and their installation for each allowance with related materials and 

installations to ensure that each allowance item is completely integrated and interfaced 

with related work. 

 

3.1 SCHEDULE OF ALLOWANCES 

 

A. ALLOWANCE NO. 1 – LANDSCAPING ALLOWANCE 

 

The contractor shall allow $25,000 (Twenty-Five Thousand Dollars) for New Courtyard 

Landscaping.  Also included shall be the installation and repair of the existing irrigation 

system.  The owner and Architect shall assist in the Landscape Design.  The Landscape 

Contractor shall prepare and include Landscape and Irrigation Drawings to express the 

Design Intent and as required for permitting purposes.  

  

Allowance shall include total cost of work including materials, labor, installation, taxes, 

insurance, permit fees, overhead and profit, and delivery. 

 



ALLOWANCES  012100 - 4 

Claims for extra costs associated with additional structural items will not be entertained 

until the entire allowance is first used. 

 

At the project close-out, credit all unused amounts of the allowance to the Owner by 

Change Order Credit. 

 

B. ALLOWANCE NO. 2 – TO ADD MISCELLANEOUS SCOPE OF WORK DUE TO 

UNKNOWN CONDITIONS  

 

Contractor shall allow $25,000.00 (Twenty-Five Thousand Dollars) for the following: 

1) Miscellaneous scope of work items determined by the architect and owner to be 

unknowns at the time of Bidding.   

 

Allowance shall included total cost of work including materials, labor, installation, taxes, 

insurance, overhead and profit, and delivery. 

 

Claims for extra costs associated with additional structural items will not be entertained 

until the entire allowance is first used. 

 

At the project close-out, credit all unused amounts of the allowance to the Owner by 

Change Order Credit. 

 

 

 

END OF SECTION 012100 
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SECTION 012200 - UNIT PRICES 

 

PART 1 -  GENERAL 

 

1.1 SUMMARY 

 

A. This Section includes administrative and procedural requirements for unit prices. 

 

1.2 DEFINITIONS 

 

A. Unit price is an amount proposed by bidders, stated on the Bid Form, as a price per unit 

of measurement for materials or services added to or deducted from the Contract Sum by 

appropriate modification, if estimated quantities of Work required by the Contract 

Documents are increased or decreased. 

 

1.3 PROCEDURES 

 

A. Unit prices include all necessary material, plus cost for delivery, installation, insurance, 

applicable taxes, overhead, and profit. 

 

B. Measurement and Payment:  Refer to individual Specification Sections for work that 

requires establishment of unit prices.  Methods of measurement and payment for unit 

prices are specified in those Sections. 

 

C. Owner reserves the right to reject Contractor's measurement of work-in-place that 

involves use of established unit prices and to have this work measured, at Owner's 

expense, by an independent surveyor acceptable to Contractor. 

 

D. List of Unit Prices:  A list of unit prices is included in Part 3.  Specification Sections 

referenced in the schedule contain requirements for materials described under each unit 

price. 

 

E. Definitions: 

 

1. Bulk Rock:  Any material encountered during rough grading or mass excavation 

operations that cannot be removed with a single-tooth ripper device attached to 

conventional earth-moving equipment such as a D-6 or D-7 bulldozer or similar 

equipment, and can only be removed by the use of equipment mounted pneumatic 

jackhammer devices.  Bulk rock shall also include any existing concrete slabs, 

foundations, or large pieces of concrete debris discovered below grade; or any other 

material defined as bulk rock by the Owner’s Geo-Technical Engineer during on-site 

observations. 

2. Trench Rock:  Rocks or boulders larger than one (1) cubic yard, rock strata, or existing 

concrete foundations, footings, or large pieces of concrete debris encountered during 

trench excavation for structural foundations or underground utility lines that cannot 

be removed with conventional foundation excavation equipment and can only be 

removed by the use of equipment mounted or manually operated pneumatic 

jackhammer devices.  Trench rock shall also be any other material defined as such by 

the Owner’s Geo-Technical Engineer during on-site observations.  Rocks, boulders, 

or concrete debris smaller than one (1) cubic yard shall be classified as common 

excavation and shall be removed as a part of the Base Bid price. 
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PART 2 -  PRODUCTS (Not Used) 

 

PART 3 -  EXECUTION 

 

3.1 LIST OF UNIT PRICES 

 

A. The Bidder agrees that the following unit prices shall govern additions or deductions to the 

Base Proposal during the course of the Work: 
 

1. Unit Price No. 1:  Removal of Undesirable Soils - $ / Cubic Yard: 

 

The Contractor agrees to remove all undesirable soils in quantities beyond the 

scope of the Base Bid that are encountered during earthwork excavations at the 

site as determined and required by the Owner’s Geo-Technical Engineer (See 

Allowances, Section 012100, Allowance No. 1 – Geo-Technical Inspection and 

Testing).  The requirement to remove undesirable soils shall constitute an 

increase in the contract amount using the Unit Price No. 1 provided on the Bid 

Proposal Form.  This amount shall include all costs for labor, equipment, 

materials, Contractor’s overhead, profit, insurance, taxes, and all other related 

costs to remove these undesirable soils.  Unit price shall also include costs of off-

site disposal of removed soils.  Owner’s Geo-Technical Engineer shall verify all 

quantities of undesirable soils removed. 

 

2. Unit Price No. 2:  Additional Structural Fill - $ / Cubic Yard: 

 

The Contractor agrees to replace all removed Undesirable Soils, Trench Rock, 

and Bulk Rock with compacted Structural Fill.  The requirement to provide this 

additional Structural Fill material shall constitute an increase in the contract 

amount using the Unit Price No. 2 provided on the Bid Proposal Form.  This 

amount shall include all costs for labor, equipment, materials, Contractor’s 

overhead, profit, insurance, taxes, and all other related costs to replace all 

removed Undesirable Soils, Trench Rock, and Bulk Rock, described above, with 

compacted Structural Fill material as approved by the Owner’s Geo-Technical 

Engineer.  Refer to Geo-Technical Engineer’s Soils and Foundation 

Investigations provided prior to Construction for approved fill materials. 

 

3. Unit Price No. 3:  Removal of Trench Rock Mechanically - $ / Cubic Yard: 

 

Contractor agrees to excavate to the depths specified, indicated on the Drawings, 

and as required to perform the Work, regardless of the materials encountered 

during these excavations.  Contractor shall refer to the Soils Investigations to be 

issued prior to Construction, for soil materials encountered during the Soils 

Investigations.  The Contract Amount will not be Adjusted for Trench Rock 

Excavations to the depths specified, indicated on the Drawings, and as required 

to perform the Work.  Should additional Trench Rock Excavation be required 

beyond that specified and indicated on the Drawings, the Contractor agrees to 

remove such additional Trench Rock encountered.  Contractor shall obtain 

approval by the Architect and Owner’s Geo-Technical Engineer prior to 

Excavating additional Trench Rock.  The requirement to excavate this additional 
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Trench Rock shall constitute an increase in the contract amount using the Unit 

Price No. 3 provided on the Bid Proposal Form. 

 

Trench Rock excavation shall be measured and paid for by the number of cubic 

yards of acceptably excavated rock material.  The material shall be measured in 

place by the Owner’s Geo-Technical Engineer prior to removal and shall include 

all authorized over depth rock excavation as determined by the Owner’s Geo-

Technical Engineer. 

 

This Unit Price Amount shall include all costs for labor, equipment, materials, 

Contractor’s overhead, profit, insurance, taxes, and all other related costs, 

including Off-Site Disposal, to mechanically excavate the Trench Rock 

encountered.  Owner’s Geo-Technical Engineer shall verify all quantities.  

Structural Fill replacing additional Trench Rock Excavation beyond that 

specified and indicated on the Drawings, shall be paid for separately using Unit 

Price No. 2. 

 

4. Unit Price No. 4: Removal of Bulk Rock Mechanically - $ / Cubic Yard: 

 

Contractor agrees to excavate to the depths specified, indicated on the Drawings, 

and as required to perform the Work, regardless of the materials encountered 

during these excavations.  Contractor shall refer to the Soils Investigations to be 

issued prior to Construction, for soil materials encountered during the Soils 

Investigations.  The Contract Amount will not be Adjusted for Bulk Rock 

Excavations to the depths specified, indicated on the Drawings, and as required 

to perform the Work.  Should additional Bulk Rock Excavation be required 

beyond that specified and indicated on the Drawings, the Contractor agrees to 

remove such additional Bulk Rock encountered.  Contractor shall obtain approval 

by the Architect and Owner’s Geo-Technical Engineer prior to Excavating 

additional Bulk Rock .  The requirement to Excavate this additional Bulk Rock 

shall constitute an increase in the contract amount using the Unit Price No. 4 

provided on the Bid Proposal Form. 

 

Bulk Rock excavation shall be measured and paid for by the number of cubic 

yards of acceptably excavated rock material.  The material shall be measured in 

place by the Owner’s Geo-Technical Engineer prior to removal and shall include 

all authorized over depth rock excavation as determined by the Owner’s Geo-

Technical Engineer. 

 

This Unit Price Amount shall include all costs for labor, equipment, materials, 

Contractor’s overhead, profit, insurance, taxes, and all other related costs, 

including Off-Site Disposal, to mechanically excavate the Bulk Rock 

encountered.  Owner’s Geo-Technical Engineer shall verify all quantities.  

Structural Fill replacing additional Bulk Rock Excavation beyond that specified 

and indicated on the Drawings, shall be paid for separately using Unit Price No. 

2. 

 

 

 

END OF SECTION 012200 
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SECTION 012300 - ALTERNATES 

 

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

A. This Section includes administrative and procedural requirements for alternates. 

 

1.2 DEFINITIONS 

 

A. Alternate:  An amount proposed by General Contractor for certain work defined in the 

Construction Documents that may be added to the Base Bid amount if Owner decides to 

accept a corresponding change either in the amount of construction to be completed or in 

the products, materials, equipment, systems, or installation methods described in the 

Contract Documents. 

 

1. The cost for each alternate is the net addition to the Contract Sum to incorporate 

alternate into the Work.  No other adjustments are made to the Contract Sum. 

 

1.3 PROCEDURES 

 

A. Coordination:  Modify or adjust affected adjacent work as necessary to completely 

integrate work of the alternate into Project. 

 

1. Include as part of each alternate, miscellaneous devices, accessory objects, and 

similar items incidental to or required for a complete installation whether or not 

indicated as part of alternate. 

 

B. Notification:  Immediately following award of the Contract, notify each party involved, 

in writing, of the status of each alternate.  Indicate if alternates have been accepted, 

rejected, or deferred for later consideration.  Include a complete description of negotiated 

modifications to alternates. 

 

C. Execute accepted alternates under the same conditions as other work of the Contract. 

 

D. Schedule:  A Schedule of Alternates is included at the end of this Section.  Specification 

Sections referenced in the schedule contain requirements for materials necessary to 

achieve the work described under each alternate. 

 

PART 2 – PRODUCTS (Not Used) 

 

PART 3 - EXECUTION 

 

3.1 SCHEDULE OF ALTERNATES 

 

A. ADDITIVE ALTERNATES: 
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1. NO. A1 – ADD LVT-1 (LUXURY VINYL TILE) TO STAGE: Furnish and 

install LVT-1 on the STAGE G09 . Refer to Section 096519 – RESILIENT 

LUXURY VINYL TILE (LVT) FLOORING. 

 

ADD: $           

(This amount shall include all costs for labor, equipment, materials, Contractor’s 

overhead, profit, insurance, taxes, and all other related costs associated with this 

alternate.) 

 

 

 

 

 

 

END OF SECTION 012300 
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SECTION 012400 - PROJECT MEETINGS 

 

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

A. This Section specifies requirements for Project meetings including: 

 

1. Pre-Construction Conference. 

2. Pre-Installation Conferences. 

3. Progress Meetings. 

 

1.2 CONFERENCES 

 

A. Pre-construction Conference:  Conduct a pre-construction conference after execution of 

the Agreement and prior to commencement of construction activities.  Review 

responsibilities and personnel assignments. 

 

1. Attendees:  The Owner, Architect and their consultants, the Contractor and 

his/her superintendent, subcontractors, suppliers, manufacturers, and other 

concerned parties shall be represented by persons authorized to conclude matters 

relating to the Work. 

2. Agenda:  Discuss significant items that could affect progress, including the 

tentative construction schedule, critical sequencing, submittal of shop drawings, 

product data, samples, use of the premises, procedures for processing Change 

Orders, and equipment deliveries. 

 

B. Pre-installation Conference:  Conduct a pre-installation conference before each activity 

that requires coordination with other construction.  The Installer and representatives of 

manufacturers and fabricators involved in the installation, and coordination or integration 

with other materials and installations that have preceded or will follow, shall attend.  

Advise the Architect of scheduled meeting dates. 

 

1. Review progress of other activities and preparations for the activity under 

consideration at each conference, including time schedules, manufacturer's 

recommendations, weather limitations, substrate acceptability, compatibility 

problems and inspection and testing requirements. 

2. Record significant discussions, agreements and disagreements of each 

conference, along with the approved schedule.  Distribute the meeting record to 

everyone concerned, promptly, including the Owner and Architect. 

3. Do not proceed if the conference cannot be successfully concluded.  Initiate 

necessary actions to resolve impediments and reconvene the conference at the 

earliest feasible date. 
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C. Progress Meetings:  Conduct progress meetings at weekly intervals.  Notify the Owner 

and Architect of scheduled dates.  Coordinate one of the meeting dates with preparation 

of the payment request.  Owner and Architect will attend a minimum of one meeting in 

person per month.  Other meetings may be schedules via teleconference.  General 

Contractor to coordinate and conduct the Teleconference. 

 

1. Attendees:  The Owner and Architect, each subcontractor, supplier or other entity 

concerned with progress or involved in planning, coordination or performance of 

future activities shall be represented by persons familiar with the Project and 

authorized to conclude matters relating to progress. 

2. Agenda:  Review minutes of the previous progress meeting.  Review significant 

items that could affect progress.  Include topics appropriate to the current status 

of the Project. 

3. Contractor's Construction Schedule:  Review progress since the last meeting.  

Determine where each activity is in relation to the Contractor's Construction 

Schedule, whether on time or ahead or behind schedule.  Determine how 

construction behind schedule will be expedited; secure commitments from parties 

involved to do so.  Discuss whether revisions are required to ensure that current 

and subsequent activities will be completed within the Contract Time. 

4. Review the present and future needs of each entity present, including such items 

as: 

 

a. Time. 

b. Sequences. 

c. Deliveries. 

d. Off-site fabrication problems. 

e. Site utilization. 

f. Temporary facilities and services. 

g. Hazards and risks. 

h. Quality and Work standards. 

i. Change Orders. 

j. Documentation of information for payment requests. 

 

A. Reporting:  No later than 3 days after each meeting, distribute copies of minutes of the 

meeting to each party present and to parties who should have been present.  Include a 

summary, in narrative form, of progress since the previous meeting. 

 

PART 2 – PRODUCTS  (not used) 

 

PART 3 – EXECUTION (not used) 

 

 

 

END OF SECTION 012400 
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SECTION 012500 - SUBSTITUTION PROCEDURES 

 

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

A. Section includes administrative and procedural requirements for substitutions. 

 

B. Related Requirements: 

 

1. Section 016000 - PRODUCT REQUIREMENTS for requirements for submitting 

comparable product submittals for products by listed manufacturers. 

 

1.2 DEFINITIONS 

 

A. “Product” is defined to include Contractor obtained items for incorporation into the 

Work, regardless of whether specifically obtained for project or taken from Contractor's 

stock of previously purchased products. The term includes all materials that must be 

substantially cut, shaped, worked, mixed, finished, refined, or otherwise fabricated, 

processed, installed, or applied to any portion of the work. The term also includes all 

material, equipment or assemblies used to connect the Work to existing infrastructure or 

contiguous site conditions. The term "product" is also extended to include without 

negating their distinctive meaning, other terms used in Contract Documents such as 

"specialties," "systems," "structure," "finishes," "accessories," "furnishings," "special 

construction," and similar terms which are self-explanatory and/or which have recognized 

meanings in the construction industry. 

 

B. “Option” is defined as an allowable choice among acceptable products. The factors 

involved in making such choices are further defined in Part 2 of this Section. 

 

C. “Substitution” is defined as a product not identified on Drawings or in Specifications as 

acceptable and proposed by the Contractor, during bidding or a subsequent phase of the 

Work, to replace a specified product. Substitutions proposed by the Contractor and 

accepted by the Architect, after execution of Contract will be recorded in Bulletins and 

shall become part of the Work. The term "substitution" specifically excludes any changes 

to the Contract Documents made as a result of requests by the Owner or the Architect. 

 

1. Substitution for Cause:  Substitutions made as a result of conditions that are 

beyond Contractor’s control, including but not limited to, situations where the 

specified product is no longer manufactured, is unsuitable for intended use, or is 

unavailable due to circumstances unforeseen by the Contractor, such as a labor 

strike, a natural disaster, or other event that delays production, thereby affecting 

the project schedule.  Contractor’s failure to obtain the specified product in a 

timely manner (such as Contractor-caused submittal delay, long-lead times not 

being taken into consideration, or similar items) is not a justifiable reason for 

requesting a Substitution for Cause. 

2. Substitution for Convenience:  Substitutions made as a result of conditions that 

benefit the Contractor, Owner, or both, such as lower cost in labor, material or 

both; quicker delivery times; or other benefits to the Owner, and meet conditions 

as described in paragraph 2.1.B. Unless shared savings is a part of the contact, 

any cost saving shall go to the Owner. 
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1.3 INTENT OF CONTRACT DOCUMENTS 

 

A. Throughout the Contract Documents, products are referred to or identified by trade name 

or number, manufacturer's name or number, or in some like manner. When so identified, 

it is intended that the named product be provided. Any product other than the product 

identified will be classified as a substitution. 

 

B. It is the further intent of the Contract Documents that all products be: 

 

1. New; 

2. The best of their respective kinds; 

3. Furnished in ample quantities to facilitate proper and timely execution of the 

Work; and 

4. Of one manufacturer for each specific purpose. 

 

1.4 ACTION SUBMITTALS 

 

A. Substitution Requests:  Substitution Requests shall not be submitted and will not be 

considered prior to the Bid Date.  General Contractor selected will make all 

substitution requests once Construction is started.  Submit three copies of each 

request for consideration.  Identify product or fabrication or installation method to be 

replaced.  Include Specification Section number and title and Drawing numbers and titles. 

 

1. Substitution Request Form:  Use Substitution Request form which is most 

familiar to the General Contractor and contains all required information. 

2. Documentation:  Show compliance with requirements for substitutions and the 

following, as applicable: 

 

a. Statement indicating why specified product or fabrication or installation 

cannot be provided, if applicable. 

b. Coordination information, including a list of changes or revisions needed 

to other parts of the Work and to construction performed by Owner and 

separate contractors, that will be necessary to accommodate proposed 

substitution. 

c. Detailed comparison of significant qualities of proposed substitution with 

those of the Work specified.  Include annotated copy of applicable 

Specification Section.  Significant qualities may include attributes such 

as performance, weight, size, durability, visual effect, sustainable design 

characteristics, warranties, and specific features and requirements 

indicated.  Indicate deviations, if any, from the Work specified. 

d. Product Data, including drawings and descriptions of products and 

fabrication and installation procedures. 

e. Samples, where applicable or requested. 

f. Certificates and qualification data, where applicable or requested. 

g. List of similar installations for completed projects with project names 

and addresses and names and addresses of Architects and Owners. 

h. Material test reports from a qualified testing agency indicating and 

interpreting test results for compliance with requirements indicated. 

i. Research reports evidencing compliance with building code in effect for 

Project, from ICC Evaluation Service (ICC-ES). 
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j. Detailed comparison of Contractor's construction schedule using 

proposed substitution with products specified for the Work, including 

effect on the overall Contract Time.  If specified product or method of 

construction cannot be provided within the Contract Time, include letter 

from manufacturer, on manufacturer's letterhead, stating date of receipt 

of purchase order, lack of availability, or delays in delivery. 

k. Cost information, including a proposal of change, if any, in the Contract 

Sum. 

l. Contractor's certification that proposed substitution complies with 

requirements in the Contract Documents except as indicated in 

substitution request, is compatible with related materials, and is 

appropriate for applications indicated. 

m. Contractor's waiver of rights to additional payment or time that may 

subsequently become necessary because of failure of proposed 

substitution to produce indicated results. 

 

3. Architect's Action:  If necessary, Architect will request additional information or 

documentation for evaluation within seven days of receipt of a request for 

substitution.  Architect will notify Contractor of acceptance or rejection of 

proposed substitution within 15 days of receipt of request, or seven days of 

receipt of additional information or documentation, whichever is later. 

 

a. Forms of Acceptance:  Change Order, Construction Change Directive, or 

Architect's Supplemental Instructions for minor changes in the Work. 

b. Use product specified if Architect does not issue a decision on use of a 

proposed substitution within time allocated. 

 

1.5 QUALITY ASSURANCE 

 

A. Compatibility of Substitutions:  Investigate and document compatibility of proposed 

substitution with related products and materials.  Engage a qualified testing agency to 

perform compatibility tests recommended by manufacturers. 

 

PART 2 - PRODUCTS 

 

2.1 SUBSTITUTIONS 

 

A. Substitutions for Cause:  Submit requests for substitution immediately on discovery of 

need for change, but not later than 15 days prior to time required for preparation and 

review of related submittals. 

 

1. Conditions:  Architect will consider Contractor's request for substitution when 

the following conditions are satisfied: 

 

a. Requested substitution is consistent with the Contract Documents and 

will produce indicated results. 

b. Requested substitution will not adversely affect Contractor's construction 

schedule. 

c. Requested substitution has received necessary approvals of Authorities 

Having Jurisdiction (AHJ). 

d. Requested substitution is compatible with other portions of the Work. 
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e. Requested substitution has been coordinated with other portions of the 

Work. 

f. Requested substitution provides specified warranty. 

g. If requested substitution involves more than one contractor, requested 

substitution has been coordinated with other portions of the Work, is 

uniform and consistent, is compatible with other products, and is 

acceptable to all contractors involved. 

 

B. Substitutions for Convenience:  Architect will consider requests for substitution if 

received within 60 calendar days after commencement of the Work or the issuance of the 

Notice to Proceed whichever occurs later. 

 

1. Conditions:  Architect will consider Contractor's request for substitution when 

the following conditions are satisfied: 

 

a. Requested substitution offers Owner a substantial advantage in cost, 

time, energy conservation, or other considerations, after deducting 

additional responsibilities Owner must assume.  Owner's additional 

responsibilities may include compensation to Architect for redesign and 

evaluation services, increased cost of other construction by Owner, and 

similar considerations. 

b. Requested substitution does not require extensive revisions to the 

Contract Documents. 

c. Requested substitution is consistent with the Contract Documents and 

will produce indicated results. 

d. Requested substitution will not adversely affect Contractor's construction 

schedule. 

e. Requested substitution has received necessary approvals of Authorities 

Having Jurisdiction (AHJ). 

f. Requested substitution is compatible with other portions of the Work. 

g. Requested substitution has been coordinated with other portions of the 

Work. 

h. Requested substitution provides specified warranty. 

i. If requested substitution involves more than one contractor, requested 

substitution has been coordinated with other portions of the Work, is 

uniform and consistent, is compatible with other products, and is 

acceptable to all contractors involved. 

 

PART 3 - EXECUTION (Not Used) 

 

END OF SECTION 012500 
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SECTION 012600 - CONTRACT MODIFICATION PROCEDURES 

 

PART 1 -  GENERAL 

 

1.1 RELATED DOCUMENTS 

 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 1 Specification Sections, apply to this Section. 

 

1.2 SUMMARY 

 

A. This Section specifies administrative and procedural requirements for handling and 

processing Contract modifications. 

 

1.3 MINOR CHANGES IN THE WORK 

 

A. Architect will issue supplemental instructions authorizing Minor Changes in the Work, 

not involving adjustment to the Contract Sum or the Contract Time.  

 

1.4 WORK CHANGE PROPOSAL REQUESTS 

 

A. Owner-Initiated Work Change Proposal Requests:  Architect will issue a detailed 

description of proposed changes in the Work that may require adjustment to the Contract 

Sum or the Contract Time.  If necessary, the description will include supplemental or 

revised Drawings and Specifications. 

 

1. Work Change Proposal Requests issued by Architect are for information only.  

Do not consider them instructions either to stop work in progress or to execute 

the proposed change. If work is underway that will be affected, notify the 

Architect Immediately. 

2. Within 7 days (but as soon as possible) after receipt of Proposal Request, submit 

a quotation estimating cost adjustments to the Contract Sum and the Contract 

Time necessary to execute the change. 

 

a. Include a list of quantities of products required or eliminated and unit 

costs for labor, material, equipment and services, with total amount of 

purchases and credits to be made.  If requested, furnish survey data to 

substantiate quantities. 

b. Indicate applicable taxes, delivery charges, equipment rental, and 

amounts of trade discounts. 

c. Include an updated Contractor's Construction Schedule that indicates the 

effect of the change, including, but not limited to, changes in activity 

duration, start and finish times, and activity relationship.  Use available 

total float before requesting an extension of the Contract Time. 

 

B. Contractor-Initiated Work Change Proposals:  If latent or unforeseen conditions require 

modifications to the Contract, Contractor may propose changes by submitting a request 

for a change to Architect. 
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1. Include a statement outlining reasons for the change and the effect of the change 

on the Work.  Provide a complete description of the proposed change.  Indicate 

the effect of the proposed change on the Contract Sum and the Contract Time. 

2. Include a list of quantities of products required or eliminated and unit costs for 

labor, material, equipment and services, with total amount of purchases and 

credits to be made.  If requested, furnish survey data to substantiate quantities. 

3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of 

trade discounts. 

4. Include an updated Contractor's Construction Schedule that indicates the effect of 

the change, including, but not limited to, changes in activity duration, start and 

finish times, and activity relationship.  Use available total float before requesting 

an extension of the Contract Time. 

5. Comply with requirements in Section 016000 - PRODUCT REQUIREMENTS if 

the proposed change requires substitution of one product or system for product or 

system specified. 

 

C. Work Changes Proposal Request Form:  AIA® Document G709tm - 2001 

 

1.5 ALLOWANCES 

 

A. Allowance Adjustment:  To adjust allowance amounts, base each Change Order proposal 

on the difference between purchase amount and the allowance, multiplied by final 

measurement of work-in-place.  If applicable, include reasonable allowances for cutting 

losses, tolerances, mixing wastes, normal product imperfections, and similar margins. 

 

1. Include installation costs in purchase amount only where indicated as part of the 

allowance. 

2. If requested, prepare explanation and documentation to substantiate distribution 

of overhead costs and other margins claimed. 

3. Submit substantiation of a change in scope of work, if any, claimed in Change 

Orders related to unit-cost allowances. 

4. Owner reserves the right to establish the quantity of work-in-place by 

independent quantity survey, measure, or count. 

 

B. Submit claims for increased costs because of a change in scope or nature of the allowance 

described in the Contract Documents, whether for the Purchase Order amount or 

Contractor's handling, labor, installation, overhead, and profit.  Submit claims within 14  

days of receipt of the Change Order or Construction Change Directive authorizing work 

to proceed.  Owner will reject claims submitted later than 14 days after such 

authorization. 

 

1. Do not include Contractor's or subcontractor's indirect expense in the Change 

Order cost amount unless it is clearly shown that the nature or extent of work has 

changed from what could have been foreseen from information in the Contract 

Documents. 

2. No change to Contractor's indirect expense is permitted for selection of higher- or 

lower-priced materials or systems of the same scope and nature as originally 

indicated. 
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1.6 CHANGE ORDER PROCEDURES 

 

A. On Owner's approval of a Proposal Request, Architect will issue a Change Order for 

signatures of Owner and Contractor on AIA® Document G701. 

 

1.7 CONSTRUCTION CHANGE DIRECTIVE 

 

A. Construction Change Directive:  AIA® Document G714tm - 2007. 

1. Construction Change Directive contains a complete description of change in the 

Work.  It also designates method to be followed to determine change in the 

Contract Sum or the Contract Time. 

 

B. Documentation:  Maintain detailed records on a time and material basis of work required 

by the Construction Change Directive. 

 

1. After completion of change, submit an itemized account and supporting data 

necessary to substantiate cost and time adjustments to the Contract. 

 

PART 2 -  PRODUCTS (Not Used) 

 

PART 3 -  EXECUTION (Not Used) 

 

END OF SECTION 012600 
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SECTION 012900 - PAYMENT PROCEDURES 

 

PART 1 - GENERAL 

 

1.1 RELATED DOCUMENTS 

 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 1 Specification Sections, apply to this Section. 

 

1.2 SUMMARY 

 

A. This Section specifies administrative and procedural requirements necessary to prepare 

and process Applications for Payment. 

 

1.3 SCHEDULE OF VALUES 

 

A. Coordination:  Coordinate preparation of the Schedule of Values with preparation of 

Contractor's Construction Schedule. 

 

1. Correlate line items in the Schedule of Values with other required administrative 

forms and schedules, including the following: 

 

a. Application for Payment forms with Continuation Sheets. 

b. Submittals Schedule. 

 

2. Submit the Schedule of Values to Architect at earliest possible date but no later 

than seven days before the date scheduled for submittal of initial Applications for 

Payment. 

3. Subschedules:  Where the Work is separated into phases requiring separately 

phased payments, provide subschedules showing values correlated with each 

phase of payment. 

 

B. Format and Content:  Use the Project Manual table of contents as a guide to establish line 

items for the Schedule of Values.  Provide at least one line item for each Specification 

Section. 

 

1. Identification:  Include the following Project identification on the Schedule of 

Values: 

 

a. Project name and location. 

b. Name of Architect. 

c. Architect's project number. 

d. Contractor's name and address. 

e. Date of submittal. 

 

2. Arrange the Schedule of Values in tabular form with separate rows and columns 

to indicate the following for each item listed: 

 

a. Related Specification Section or Division. (column) 

b. Description of the Work. (column) 

c. Labor cost (row) 
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d. Material cost (row). 

e. Change Orders (numbers) that affect value. (row) 

f. Dollar value. (column) 

 

1) Percentage of the Contract Sum to nearest one-hundredth 

percent, adjusted to total 100 percent. 

 

3. Provide a breakdown of the Contract Sum in accordance with the List of Items at 

the end of this section.  

4. Round amounts to nearest whole dollar; total shall equal the Contract Sum. 

5. Provide a separate line item in the Schedule of Values for each part of the Work 

where Applications for Payment may include materials or equipment purchased 

or fabricated and stored, but not yet installed. 

 

a. Differentiate between items stored on-site and items stored off-site.  

Include evidence of insurance or bonded warehousing if required. 

 

6. Provide separate line items in the Schedule of Values for initial cost of materials, 

for each subsequent stage of completion, and for total installed value of that part 

of the Work. 

7. Allowances:  Provide a separate line item in the Schedule of Values for each 

allowance.  Show line-item value of unit-cost allowances, as a product of the unit 

cost, multiplied by measured quantity.  Use information indicated in the Contract 

Documents to determine quantities. 

8. Each item in the Schedule of Values and Applications for Payment shall be 

complete.  Include total cost and proportionate share of general overhead and 

profit for each item. 

 

a. Temporary facilities and other major cost items that are not direct cost of 

actual work-in-place may be shown either as separate line items in the 

Schedule of Values or distributed as general overhead expense, at 

Contractor's option. 

b. General Conditions will be billed proportionately to the percentage of the 

work that is complete throughout the construction period.  At no point 

are the General Conditions to be greater than 15% of percent of 

completion. 

c. Project Close-out Documents (Record Drawings and Operations and 

Maintenance manuals) shall be listed as a separate pay item with value 

equal to lesser of 3% of the Contract Sum or $25,000. 

 

9. Schedule Updating:  Update and resubmit the Schedule of Values before the next 

Applications for Payment when Change Orders or Construction Change 

Directives result in a change in the Contract Sum. 

 

1.4 APPLICATIONS FOR PAYMENT 

 

A. Each Application for Payment shall be consistent with previous applications and 

payments as certified by Architect and paid for by Owner. 

 

1. Initial Application for Payment, Application for Payment at time of Substantial 

Completion, and final Application for Payment involve additional requirements. 
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B. Payment Application Times:  The date for each progress payment is indicated in the 

Agreement between Owner and Contractor.  The period of construction Work covered by 

each Application for Payment is the period indicated in the Agreement. 

 

C. Payment Application Forms:  To be determined. 

 

D. Application Preparation:  Complete every entry on form.  Notarize and execute by a 

person authorized to sign legal documents on behalf of Contractor. Architect will return 

incomplete applications without action. 

 

1. Entries shall match data on the Schedule of Values and Contractor's Construction 

Schedule.  Use updated schedules if revisions were made. 

2. Include amounts of Change Orders and Construction Change Directives issued 

before last day of construction period covered by application. 

 

E. Transmittal:  Submit 3 signed and notarized original copies of each Application for 

Payment to Architect by a method ensuring receipt within 24 hours.  One copy shall 

include waivers of lien and similar attachments if required. 

 

1. Transmit each copy with a transmittal form listing attachments and recording 

appropriate information about application. 

 

F. Waivers of Mechanic's Lien:  With each Application for Payment, submit waivers of 

mechanic's lien from every entity who is lawfully entitled to file a mechanic's lien arising 

out of the Contract and related to the Work covered by the payment. 

 

1. Submit partial waivers on each item for amount requested in previous 

application, after deduction for retainage, on each item. 

2. When an application shows completion of an item, submit final or full waivers. 

3. Owner reserves the right to designate which entities involved in the Work must 

submit waivers. 

4. Submit final Application for Payment with or preceded by final waivers from 

every entity involved with performance of the Work covered by the application 

who is lawfully entitled to a lien. 

5. Waiver Forms:  Submit waivers of lien on forms, executed in a manner 

acceptable to Owner. 

 

G. Initial Application for Payment:  Administrative actions and submittals that must precede 

or coincide with submittal of first Application for Payment include the following: 

 

1. List of subcontractors. 

2. Schedule of Values. 

3. Contractor's Construction Schedule (preliminary if not final). 

4. Products list. 

5. Schedule of unit prices. 

6. Submittals Schedule (preliminary if not final). 

7. List of Contractor's staff assignments. 

8. List of Contractor's principal consultants. 

9. Copies of building permits. 
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10. Copies of authorizations and licenses from Authorities Having Jurisdiction (AHJ) 

for performance of the Work. 

11. Initial progress report. 

12. Certificates of insurance and insurance policies. 

13. Performance and payment bonds. 

14. Data needed to acquire Owner's insurance. 

15. Initial settlement survey and damage report if required. 

 

H. Application for Payment at Substantial Completion:  After issuing the Certificate of 

Substantial Completion, submit an Application for Payment showing 100 percent 

completion for the Work claimed as substantially complete. 

 

1. Include documentation supporting claim that the Work is substantially complete 

and a statement showing an accounting of changes to the Contract Sum. 

2. This application shall reflect Certificates of Partial Substantial Completion issued 

previously for Owner occupancy of designated portions of the Work. 

 

I. Final Payment Application:  Submit final Application for Payment with releases and 

supporting documentation not previously submitted and accepted, including, but not 

limited, to the following: 

 

1. Evidence of completion of Project closeout requirements including completion of 

incomplete work items and the punch list. 

2. Insurance certificates for products and completed operations where required and 

proof that taxes, fees, and similar obligations were paid. 

3. Updated final statement, accounting for final changes to the Contract Sum. 

4. AIA Document G706, "Contractor's Affidavit of Payments of Debits and 

Claims." 

5. AIA Document G706A, "Contractor's Affidavit of Release of Liens." 

6. AIA Document G707, "Consent of Surety to Final Payment." 

7. Evidence that claims have been settled. 

8. Final meter readings for utilities, a measured record of stored fuel, and similar 

data as of date of Substantial Completion or when Owner took possession of and 

assumed responsibility for corresponding elements of the Work. 

9. Final, liquidated damages settlement statement, if applicable. 

 

PART 2 - PRODUCTS (Not Used) 

 

PART 3 - EXECUTION 

 

3.1 LIST OF PAYMENT ITEMS 

 

A. Payment Items include: 

 

1. General Conditions 

2. Insurance 

3. Close-Out Documents 

4. Performance Bond 

5. Building Permits 

 

END OF SECTION 012900 
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SECTION 013100 - PROJECT MANAGEMENT AND COORDINATION 

 

PART 1 - GENERAL 

 

1.1 RELATED DOCUMENTS 

 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section. 

 

1.2 SUMMARY 

 

A. Section includes administrative provisions for coordinating construction operations on 

Project including, but not limited to, the following: 

 

1. General coordination procedures. 

2. Coordination drawings. 

3. Requests for Information (RFIs). 

4. Project Web site. 

5. Project meetings. 

 

B. Each contractor shall participate in coordination requirements.  Certain areas of 

responsibility are assigned to a specific contractor. 

 

C. Related Requirements: 

 

1. Section 013200 - CONSTRUCTION PROGRESS DOCUMENTATION for 

preparing and submitting Contractor's construction schedule. 

2. Section 017300 - EXECUTION for procedures for coordinating general 

installation and field-engineering services, including establishment of 

benchmarks and control points. 

3. Section 017700 - PROJECT CLOSEOUT for coordinating closeout of the 

Contract. 

 

1.3 DEFINITIONS 

 

A. Request for Information (RFI):  Request from Owner, Architect, or Contractor seeking 

information required by or clarifications of the Contract Documents. 

 

1.4 INFORMATIONAL SUBMITTALS 

 

A. Subcontract List:  Prepare a written summary identifying individuals or firms proposed 

for each portion of the Work, including those who are to furnish products or equipment 

fabricated to a special design.  Include the following information in tabular form: 

 

1. Name, address, and telephone number of entity performing subcontract or 

supplying products. 

2. Number and title of related Specification Section(s) covered by subcontract. 

3. Drawing number and detail references, as appropriate, covered by subcontract. 

 

B. Key Personnel Names:  Within 15 days of starting construction operations, submit a list 

of key personnel assignments, including superintendent and other personnel in attendance 
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at Project site.  Identify individuals and their duties and responsibilities; list addresses and 

telephone numbers, including home, office, and cellular telephone numbers and e-mail 

addresses.  Provide names, addresses, and telephone numbers of individuals assigned as 

alternates in the absence of individuals assigned to Project. 

 

1. Post copies of list in project meeting room, in temporary field office, and by each 

temporary telephone.  Keep list current at all times. 

 

1.5 GENERAL COORDINATION PROCEDURES 

 

A. Coordination:  Coordinate construction operations included in different Sections of the 

Specifications to ensure efficient and orderly installation of each part of the Work.  

Coordinate construction operations, included in different Sections that depend on each 

other for proper installation, connection, and operation. 

 

1. Schedule construction operations in sequence required to obtain the best results 

where installation of one part of the Work depends on installation of other 

components, before or after its own installation. 

2. Coordinate installation of different components to ensure maximum performance 

and accessibility for required maintenance, service, and repair. 

3. Make adequate provisions to accommodate items scheduled for later installation. 

 

B. Coordination:  Each contractor shall coordinate its construction operations with those of 

other contractors and entities to ensure efficient and orderly installation of each part of 

the Work.  Each contractor shall coordinate its operations with operations, included in 

different Sections, that depend on each other for proper installation, connection, and 

operation. 

 

1. Schedule construction operations in sequence required to obtain the best results 

where installation of one part of the Work depends on installation of other 

components, before or after its own installation. 

2. Coordinate installation of different components with other contractors to ensure 

maximum performance and accessibility for required maintenance, service, and 

repair. 

3. Make adequate provisions to accommodate items scheduled for later installation. 

 

C. Prepare memoranda for distribution to each party involved, outlining special procedures 

required for coordination.  Include such items as required notices, reports, and list of 

attendees at meetings. 

 

1. Prepare similar memoranda for Owner and separate contractors if coordination of 

their Work is required. 

 

D. Administrative Procedures:  Coordinate scheduling and timing of required administrative 

procedures with other construction activities and activities of other contractors to avoid 

conflicts and to ensure orderly progress of the Work.  Such administrative activities 

include, but are not limited to, the following: 

 

1. Preparation of Contractor's construction schedule. 

2. Preparation of the schedule of values. 

3. Installation and removal of temporary facilities and controls. 
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4. Delivery and processing of submittals. 

5. Progress meetings. 

6. Preinstallation conferences. 

7. Project closeout activities. 

8. Startup and adjustment of systems. 

 

E. Conservation:  Coordinate construction activities to ensure that operations are carried out 

with consideration given to conservation of energy, water, and materials.  Coordinate use 

of temporary utilities to minimize waste. 

 

1. Salvage materials and equipment involved in performance of, but not actually 

incorporated into, the Work.  See other Sections for disposition of salvaged 

materials that are designated as Owner's property. 

 

1.6 COORDINATION DRAWINGS 

 

A. Coordination Drawings, General:  Prepare coordination drawings according to 

requirements in individual Sections, and additionally where installation is not completely 

shown on Shop Drawings, where limited space availability necessitates coordination, or 

if coordination is required to facilitate integration of products and materials fabricated or 

installed by more than one entity. 

 

1. Content:  Project-specific information, drawn accurately to a scale large enough 

to indicate and resolve conflicts.  Do not base coordination drawings on standard 

printed data.  Include the following information, as applicable: 

 

a. Use applicable Drawings as a basis for preparation of coordination 

drawings.  Prepare sections, elevations, and details as needed to describe 

relationship of various systems and components. 

b. Coordinate the addition of trade-specific information to the coordination 

drawings by multiple contractors in a sequence that best provides for 

coordination of the information and resolution of conflicts between 

installed components before submitting for review. 

c. Indicate functional and spatial relationships of components of 

architectural, structural, civil, mechanical, and electrical systems. 

d. Indicate space requirements for routine maintenance and for anticipated 

replacement of components during the life of the installation. 

e. Show location and size of access doors required for access to concealed 

dampers, valves, and other controls. 

f. Indicate required installation sequences. 

g. Indicate dimensions shown on the Drawings.  Specifically note 

dimensions that appear to be in conflict with submitted equipment and 

minimum clearance requirements.  Provide alternate sketches to 

Architect indicating proposed resolution of such conflicts.  Minor 

dimension changes and difficult installations will not be considered 

changes to the Contract. 

 

  



PROJECT MANAGEMENT AND COORDINATION     013100 - 4 

B. Coordination Drawing Organization:  Organize coordination drawings as follows: 

 

1. Floor Plans and Reflected Ceiling Plans:  Show architectural and structural 

elements, and mechanical, plumbing, fire-protection, fire-alarm, and electrical 

Work.  Show locations of visible ceiling-mounted devices relative to acoustical 

ceiling grid.  Supplement plan drawings with section drawings where required to 

adequately represent the Work. 

2. Plenum Space:  Indicate subframing for support of ceiling and wall systems, 

mechanical and electrical equipment, and related Work.  Locate components 

within ceiling plenum to accommodate layout of light fixtures indicated on 

Drawings.  Indicate areas of conflict between light fixtures and other 

components. 

3. Mechanical Rooms:  Provide coordination drawings for mechanical rooms 

showing plans and elevations of mechanical, plumbing, fire-protection, fire-

alarm, and electrical equipment. 

4. Structural Penetrations:  Indicate penetrations and openings required for all 

disciplines. 

5. Slab Edge and Embedded Items:  Indicate slab edge locations and sizes and 

locations of embedded items for metal fabrications, sleeves, anchor bolts, bearing 

plates, angles, door floor closers, slab depressions for floor finishes, curbs and 

housekeeping pads, and similar items. 

6. Mechanical and Plumbing Work:  Show the following: 

 

a. Sizes and bottom elevations of ductwork, piping, and conduit runs, 

including insulation, bracing, flanges, and support systems. 

b. Dimensions of major components, such as dampers, valves, diffusers, 

access doors, cleanouts and electrical distribution equipment. 

c. Fire-rated enclosures around ductwork. 

 

7. Electrical Work:  Show the following: 

 

a. Runs of vertical and horizontal conduit 1-1/4 inches (32 mm) in diameter 

and larger. 

b. Light fixture, exit light, emergency battery pack, smoke detector, and 

other fire-alarm locations. 

c. Panel board, switch board, switchgear, transformer, busway, generator, 

and motor control center locations. 

d. Location of pull boxes and junction boxes, dimensioned from column 

center lines. 

 

8. Fire-Protection System:  Show the following: 

 

a. Locations of standpipes, mains piping, branch lines, pipe drops, and 

sprinkler heads. 

 

9. Review:  Architect will review coordination drawings to confirm that the Work is 

being coordinated, but not for the details of the coordination, which are 

Contractor's responsibility.  If Architect determines that coordination drawings 

are not being prepared in sufficient scope or detail, or are otherwise deficient, 

Architect will so inform Contractor, who shall make changes as directed and 

resubmit. 



PROJECT MANAGEMENT AND COORDINATION     013100 - 5 

10. Coordination Drawing Prints:  Prepare coordination drawing prints according to 

requirements in Section 013300 - SUBMITTAL PROCEDURES. 

 

1.7 REQUESTS FOR INFORMATION (RFIs) 

 

A. General:  Immediately on discovery of the need for additional information or 

interpretation of the Contract Documents, Contractor shall prepare and submit an RFI in 

the form specified. 

 

1. Architect will return RFIs submitted to Architect by other entities controlled by 

Contractor with no response. 

2. Coordinate and submit RFIs in a prompt manner so as to avoid delays in 

Contractor's work or work of subcontractors. 

 

B. Content of the RFI:  Include a detailed, legible description of item needing information or 

interpretation and the following: 

 

1. Project name. 

2. Project number. 

3. Date. 

4. Name of Contractor. 

5. Name of Architect. 

6. RFI number, numbered sequentially. 

7. RFI subject. 

8. Specification Section number and title and related paragraphs, as appropriate. 

9. Drawing number and detail references, as appropriate. 

10. Field dimensions and conditions, as appropriate. 

11. Contractor's suggested resolution.  If Contractor's suggested resolution impacts 

the Contract Time or the Contract Sum, Contractor shall state impact in the RFI. 

12. Contractor's signature. 

13. Attachments:  Include sketches, descriptions, measurements, photos, Product 

Data, Shop Drawings, coordination drawings, and other information necessary to 

fully describe items needing interpretation. 

 

a. Include dimensions, thicknesses, structural grid references, and details of 

affected materials, assemblies, and attachments on attached sketches. 

 

C. RFI Forms:  AIA Document G716 – 2004 – “Request for Information”. 

 

1. Attachments shall be electronic files in Adobe Acrobat PDF format. 

 

D. Architect's Action:  Architect will review each RFI, determine action required, and 

respond.  Allow seven working days for Architect's response for each RFI.  RFIs received 

by Architect after 1:00 p.m. will be considered as received the following working day. 

 

1. The following Contractor-generated RFIs will be returned without action: 

 

a. Requests for approval of submittals. 

b. Requests for approval of substitutions. 

c. Requests for approval of Contractor's means and methods. 
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d. Requests for coordination information already indicated in the Contract 

Documents. 

e. Requests for adjustments in the Contract Time or the Contract Sum. 

f. Requests for interpretation of Architect's actions on submittals. 

g. Incomplete RFIs or inaccurately prepared RFIs. 

 

2. Architect's action may include a request for additional information, in which case 

Architect's time for response will date from time of receipt of additional 

information. 

3. Architect's action on RFIs that may result in a change to the Contract Time or the 

Contract Sum may be eligible for Contractor to submit Change Proposal 

according to Section 012600 - CONTRACT MODIFICATION PROCEDURES. 

 

a. If Contractor believes the RFI response warrants change in the Contract 

Time or the Contract Sum, notify Architect in writing within 10 days of 

receipt of the RFI response. 

 

E. RFI Log:  Prepare, maintain, and submit a tabular log of RFIs organized by the RFI 

number.  Submit log monthly.  Include the following: 

 

1. Project name. 

2. Name and address of Contractor. 

3. Name and address of Architect. 

4. RFI number including RFIs that were returned without action or withdrawn. 

5. RFI description. 

6. Date the RFI was submitted. 

7. Date Architect's response was received. 

 

F. On receipt of Architect's action, update the RFI log and immediately distribute the RFI 

response to affected parties.  Review response and notify Architect within seven days if 

Contractor disagrees with response. 

 

1. Identification of related Minor Change in the Work, Construction Change 

Directive, and Proposal Request, as appropriate. 

2. Identification of related Field Order, Work Change Directive, and Proposal 

Request, as appropriate. 

 

1.8 PROJECT MEETINGS 

 

A. General:  Schedule and conduct meetings and conferences at Project site unless otherwise 

indicated. 

 

1. Attendees:  Inform participants and others involved, and individuals whose 

presence is required, of date and time of each meeting.  Notify Owner and 

Architect of scheduled meeting dates and times. 

2. Agenda:  Prepare the meeting agenda.  Distribute the agenda to all invited 

attendees. 

3. Minutes:  Entity responsible for conducting meeting will record significant 

discussions and agreements achieved.  Distribute the meeting minutes to 

everyone concerned, including Owner and Architect, within three days of the 

meeting. 
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B. Preconstruction Conference:  Schedule and conduct a preconstruction conference 

before starting construction, at a time convenient to Owner and Architect, but no 

later than 15 days after execution of the Agreement. 

 

1. Conduct the conference to review responsibilities and personnel 

assignments. 

2. Attendees:  Authorized representatives of Owner Architect, and their 

consultants; Contractor and its superintendent; major subcontractors; 

suppliers; and other concerned parties shall attend the conference.  

Participants at the conference shall be familiar with Project and 

authorized to conclude matters relating to the Work. 

3. Agenda:  Discuss items of significance that could affect progress, 

including the following: 

 

a. Tentative construction schedule. 

b. Phasing. 

c. Critical work sequencing and long-lead items. 

d. Designation of key personnel and their duties. 

e. Lines of communications. 

f. Procedures for processing field decisions and Change Orders. 

g. Procedures for RFIs. 

h. Procedures for testing and inspecting. 

i. Procedures for processing Applications for Payment. 

j. Distribution of the Contract Documents. 

k. Submittal procedures. 

l. Preparation of record documents. 

m. Use of the premises. 

n. Work restrictions. 

o. Working hours. 

p. Owner's occupancy requirements. 

q. Responsibility for temporary facilities and controls. 

r. Procedures for moisture and mold control. 

s. Procedures for disruptions and shutdowns. 

t. Construction waste management and recycling. 

u. Parking availability. 

v. Office, work, and storage areas. 

w. Equipment deliveries and priorities. 

x. First aid. 

y. Security. 

z. Progress cleaning. 

 

4. Minutes:  Entity responsible for conducting meeting will record and distribute 

meeting minutes. 

 

C. Preinstallation Conferences:  Conduct a preinstallation conference at Project site before 

each construction activity that requires coordination with other construction. 

 

1. Attendees:  Installer and representatives of manufacturers and fabricators 

involved in or affected by the installation and its coordination or integration with 

other materials and installations that have preceded or will follow, shall attend 

the meeting.  Advise Architect of scheduled meeting dates. 
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2. Agenda:  Review progress of other construction activities and preparations for 

the particular activity under consideration, including requirements for the 

following: 

 

a. Contract Documents. 

b. Options. 

c. Related RFIs. 

d. Related Change Orders. 

e. Purchases. 

f. Deliveries. 

g. Submittals. 

h. Review of mockups. 

i. Possible conflicts. 

j. Compatibility requirements. 

k. Time schedules. 

l. Weather limitations. 

m. Manufacturer's written instructions. 

n. Warranty requirements. 

o. Compatibility of materials. 

p. Acceptability of substrates. 

q. Temporary facilities and controls. 

r. Space and access limitations. 

s. Regulations of Authorities Having Jurisdiction (AHJ). 

t. Testing and inspecting requirements. 

u. Installation procedures. 

v. Coordination with other work. 

w. Required performance results. 

x. Protection of adjacent work. 

y. Protection of construction and personnel. 

 

3. Record significant conference discussions, agreements, and disagreements, 

including required corrective measures and actions. 

4. Reporting:  Distribute minutes of the meeting to each party present and to other 

parties requiring information. 

5. Do not proceed with installation if the conference cannot be successfully 

concluded.  Initiate whatever actions are necessary to resolve impediments to 

performance of the Work and reconvene the conference at earliest feasible date. 

 

D. Project Closeout Conference:  Schedule and conduct a project closeout conference, at a 

time convenient to Owner and Architect, but no later than 30 days prior to the scheduled 

date of Substantial Completion. 

 

1. Conduct the conference to review requirements and responsibilities related to 

Project closeout. 

2. Attendees:  Authorized representatives of Owner, Architect, and their 

consultants; Contractor and its superintendent; major subcontractors; suppliers; 

and other concerned parties shall attend the meeting.  Participants at the meeting 

shall be familiar with Project and authorized to conclude matters relating to the 

Work. 

3. Agenda:  Discuss items of significance that could affect or delay Project 

closeout, including the following: 
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a. Preparation of record documents. 

b. Procedures required prior to inspection for Substantial Completion and 

for final inspection for acceptance. 

c. Submittal of written warranties. 

d. Requirements for preparing operations and maintenance data. 

e. Requirements for delivery of material samples, attic stock, and spare 

parts. 

f. Requirements for demonstration and training. 

g. Preparation of Contractor's punch list. 

h. Procedures for processing Applications for Payment at Substantial 

Completion and for final payment. 

i. Submittal procedures. 

j. Coordination of separate contracts. 

k. Owner's partial occupancy requirements. 

l. Installation of Owner's furniture, fixtures, and equipment. 

m. Responsibility for removing temporary facilities and controls. 

 

4. Minutes:  Entity conducting meeting will record and distribute meeting minutes. 

 

E. Progress Meetings:  Conduct progress meetings at monthly intervals. 

 

1. Coordinate dates of meetings with preparation of payment requests. 

2. Attendees:  In addition to representatives of Owner and Architect, each 

contractor, subcontractor, supplier, and other entity concerned with current 

progress or involved in planning, coordination, or performance of future 

activities shall be represented at these meetings.  All participants at the meeting 

shall be familiar with Project and authorized to conclude matters relating to the 

Work. 

3. Agenda:  Review and correct or approve minutes of previous progress meeting.  

Review other items of significance that could affect progress.  Include topics for 

discussion as appropriate to status of Project. 

 

a. Contractor's Construction Schedule:  Review progress since the last 

meeting.  Determine whether each activity is on time, ahead of schedule, 

or behind schedule, in relation to Contractor's construction schedule.  

Determine how construction behind schedule will be expedited; secure 

commitments from parties involved to do so.  Discuss whether schedule 

revisions are required to ensure that current and subsequent activities will 

be completed within the Contract Time. 

 

1) Review schedule for next period. 

 

b. Review present and future needs of each entity present, including the 

following: 

 

1) Interface requirements. 

2) Sequence of operations. 

3) Resolution of BIM component conflicts. 

4) Status of submittals. 

5) Deliveries. 
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6) Off-site fabrication. 

7) Access. 

8) Site utilization. 

9) Temporary facilities and controls. 

10) Progress cleaning. 

11) Quality and work standards. 

12) Status of correction of deficient items. 

13) Field observations. 

14) Status of RFIs. 

15) Status of proposal requests. 

16) Pending changes. 

17) Status of Change Orders. 

18) Pending claims and disputes. 

19) Documentation of information for payment requests. 

 

4. Minutes:  Entity responsible for conducting the meeting will record and distribute 

the meeting minutes to each party present and to parties requiring information. 

 

a. Schedule Updating:  Revise Contractor's construction schedule after each 

progress meeting where revisions to the schedule have been made or 

recognized.  Issue revised schedule concurrently with the report of each 

meeting. 

 

F. Coordination Meetings:  Conduct Project coordination meetings at weekly regular 

intervals.  Project coordination meetings are in addition to specific meetings held for 

other purposes, such as progress meetings and preinstallation conferences. 

 

1. Attendees:  Each contractor, subcontractor, supplier, and other entity concerned 

with current progress or involved in planning, coordination, or performance of 

future activities shall be represented at these meetings.  All participants at the 

meetings shall be familiar with Project and authorized to conclude matters 

relating to the Work. 

2. Agenda:  Review and correct or approve minutes of the previous coordination 

meeting.  Review other items of significance that could affect progress.  Include 

topics for discussion as appropriate to status of Project. 

 

a. Combined Contractor's Construction Schedule:  Review progress since 

the last coordination meeting.  Determine whether each contract is on 

time, ahead of schedule, or behind schedule, in relation to combined 

Contractor's construction schedule.  Determine how construction behind 

schedule will be expedited; secure commitments from parties involved to 

do so.  Discuss whether schedule revisions are required to ensure that 

current and subsequent activities will be completed within the Contract 

Time. 

b. Schedule Updating:  Revise combined Contractor's construction schedule 

after each coordination meeting where revisions to the schedule have 

been made or recognized.  Issue revised schedule concurrently with 

report of each meeting. 
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c. Review present and future needs of each contractor present, including the 

following: 

 

1) Interface requirements. 

2) Sequence of operations. 

3) Resolution of BIM component conflicts. 

4) Status of submittals. 

5) Deliveries. 

6) Off-site fabrication. 

7) Access. 

8) Site utilization. 

9) Temporary facilities and controls. 

10) Work hours. 

11) Hazards and risks. 

12) Progress cleaning. 

13) Quality and work standards. 

14) Change Orders. 

 

3. Reporting:  Record meeting results and distribute copies to everyone in 

attendance and to others affected by decisions or actions resulting from each 

meeting. 

 

PART 2 - PRODUCTS (Not Used) 

 

PART 3 - EXECUTION (Not Used) 

 

 

 

END OF SECTION 013100 
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SECTION 013200 - CONSTRUCTION PROGRESS DOCUMENTATION 

 

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

A. This Section includes administrative and procedural requirements for documenting the 

progress of construction during performance of the Work, including the following: 

 

1. Contractor's Construction Schedule. 

2. Submittals Schedule. 

3. Daily construction reports. 

4. Field condition reports. 

 

B. See Section 012900 - PAYMENT PROCEDURES for submitting the Schedule of 

Values. 

 

1.2 DEFINITIONS 

 

A. Activity:  A discrete part of a project that can be identified for planning, scheduling, 

monitoring, and controlling the construction project.  Activities included in a construction 

schedule consume time and resources. 

 

1. Critical activities are activities on the critical path.  They must start and finish on 

the planned early start and finish times. 

2. Predecessor Activity:  An activity that precedes another activity in the network. 

3. Successor Activity:  An activity that follows another activity in the network. 

 

B. Cost Loading:  The allocation of the schedule of values for the completion of an activity 

as scheduled.  The sum of costs for all activities must equal the total Contract Sum unless 

otherwise approved by Architect. 

 

C. CPM:  Critical path method, which is a method of planning and scheduling a construction 

project where activities are arranged based on activity relationships.  Network 

calculations determine when activities can be performed and the critical path of Project. 

 

D. Critical Path:  The longest connected chain of interdependent activities through the 

network schedule that establishes the minimum overall Project duration and contains no 

float. 

 

E. Float:  The measure of leeway in starting and completing an activity. 

 

1. Float time is not for the exclusive use or benefit of either Owner or Contractor, 

but is a jointly owned, expiring Project resource available to both parties as 

needed to meet schedule milestones and Contract completion date. 

2. Free float is the amount of time an activity can be delayed without adversely 

affecting the early start of the successor activity. 

3. Total float is the measure of leeway in starting or completing an activity without 

adversely affecting the planned Project completion date. 
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F. Fragnet:  A partial or fragmentary network that breaks down activities into smaller 

activities for greater detail. 

 

G. Major Area:  A story of construction, a separate building, or a similar significant 

construction element. 

 

H. Resource Loading:  The allocation of manpower and equipment necessary for the 

completion of an activity as scheduled. 

 

1.3 SUBMITTALS 

 

A. Submittals Schedule:  Submit three copies of schedule.  Arrange the following 

information in a tabular format: 

 

1. Scheduled date for first submittal. 

2. Specification Section number and title. 

3. Submittal category (action or informational). 

4. Name of subcontractor. 

5. Description of the Work covered. 

6. Scheduled date for Architect's final release or approval. 

 

B. Preliminary Network Diagram:  Submit two opaque copies, large enough to show entire 

network for entire construction period.  Show logic ties for activities. 

 

C. Contractor's Construction Schedule:  Submit two opaque copies of initial schedule, large 

enough to show entire schedule for entire construction period. 

 

1. Submit an electronic copy of schedule, using software indicated, on CD-R, and 

labeled to comply with requirements for submittals.  Include type of schedule 

(Initial or Updated) and date on label. 

 

D. CPM Reports:  Concurrent with CPM schedule, submit three copies of each of the 

following computer-generated reports.  Format for each activity in reports shall contain 

activity number, activity description, cost and resource loading, original duration, 

remaining duration, early start date, early finish date, late start date, late finish date, and 

total float in calendar days. 

 

1. Activity Report:  List of all activities sorted by activity number and then early 

start date, or actual start date if known. 

2. Logic Report:  List of preceding and succeeding activities for all activities, sorted 

in ascending order by activity number and then early start date, or actual start 

date if known. 

3.  Total Float Report:  List of all activities sorted in ascending order of total float. 

 

E. Daily Construction Reports:  Submit two copies at monthly intervals. 

 

F. Field Condition Reports:  Submit two copies at time of discovery of differing conditions. 
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1.4 COORDINATION 

 

A. Coordinate preparation and processing of schedules and reports with performance of 

construction activities and with scheduling and reporting of separate contractors. 

 

B. Coordinate Contractor's Construction Schedule with the Schedule of Values, list of 

subcontracts, Submittals Schedule, progress reports, payment requests, and other required 

schedules and reports. 

 

1. Secure time commitments for performing critical elements of the Work from 

parties involved. 

2. Coordinate each construction activity in the network with other activities and 

schedule them in proper sequence. 

 

PART 2 - PRODUCTS 

 

2.1 SUBMITTALS SCHEDULE 

 

A. Preparation:  Submit a schedule of submittals, arranged in chronological order by dates 

required by construction schedule.  Include time required for review, resubmittal, 

ordering, manufacturing, fabrication, and delivery when establishing dates. 

 

1. Coordinate Submittals Schedule with list of subcontracts, the Schedule of Values, 

and Contractor's Construction Schedule. 

2. Submit concurrently with the first complete submittal of Contractor's 

Construction Schedule. 

 

2.2 CONTRACTOR'S CONSTRUCTION SCHEDULE, GENERAL 

 

A. Time Frame:  Extend schedule from date established for the Notice to Proceed to date of 

Substantial Completion. 

 

1. Contract completion date shall not be changed by submission of a schedule that 

shows an early completion date, unless specifically authorized by Change Order. 

 

B. Activities:  Treat each story or separate area as a separate numbered activity for each 

principal element of the Work.  Comply with the following: 

 

1. Activity Duration:  Define activities so no activity is longer than 20 days, unless 

specifically allowed by Architect. 

2. Procurement Activities:  Include procurement process activities for the following 

long lead items and major items, requiring a cycle of more than 60 days, as 

separate activities in schedule.  Procurement cycle activities include, but are not 

limited to, submittals, approvals, purchasing, fabrication, and delivery. 

3. Submittal Review Time:  Include review and resubmittal times indicated in 

Section 013300 - SUBMITTAL PROCEDURES in schedule.  Coordinate 

submittal review times in Contractor's Construction Schedule with Submittals 

Schedule. 

4. Startup and Testing Time:  Include not less than five (5) days for startup and 

testing. 
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5. Substantial Completion:  Indicate completion in advance of date established for 

Substantial Completion, and allow time for Architect's administrative procedures 

necessary for certification of Substantial Completion. 

6. Punch List and Final Completion:  Include not more than 30 days for completion 

of punch list items and final completion. 

 

C. Constraints:  Include constraints and work restrictions indicated in the Contract 

Documents and as follows in schedule, and show how the sequence of the Work is 

affected. 

 

1. Phasing:  Arrange list of activities on schedule by phase. 

2. Work under More Than One Contract:  Include a separate activity for each 

contract. 

3. Work by Owner:  Include a separate activity for each portion of the Work 

performed by Owner. 

4. Products Ordered in Advance:  Include a separate activity for each product.  

Include delivery date indicated in Section 011000 - SUMMARY. Delivery dates 

indicated stipulate the earliest possible delivery date. 

5. Owner-Furnished Products:  Include a separate activity for each product.  Include 

delivery date indicated in Section 011000 - SUMMARY. Delivery dates 

indicated stipulate the earliest possible delivery date. 

6. Work Restrictions:  Show the effect of the following items on the schedule: 

 

a. Coordination with existing construction. 

b. Limitations of continued occupancies. 

c. Uninterruptible services. 

d. Partial occupancy before Substantial Completion. 

e. Use of premises restrictions. 

f. Provisions for future construction. 

g. Seasonal variations. 

h. Environmental control. 

 

7. Work Stages:  Indicate important stages of construction for each major portion of 

the Work, including, but not limited to, the following: 

 

a. Subcontract awards. 

b. Submittals. 

c. Purchases. 

d. Mockups. 

e. Fabrication. 

f. Sample testing. 

g. Deliveries. 

h. Installation. 

i. Tests and inspections. 

j. Adjusting. 

k. Curing. 

l. Building flush-out. 

m. Startup and placement into final use and operation. 
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8. Construction Areas:  Identify each major area of construction for each major 

portion of the Work.  Indicate where each construction activity within a major 

area must be sequenced or integrated with other construction activities to provide 

for the following: 

 

a. Structural completion. 

b. Temporary enclosure and space conditioning. 

c. Permanent space enclosure. 

d. Completion of mechanical installation. 

e. Completion of electrical installation. 

f. Substantial Completion. 

 

D. Milestones:  Include milestones indicated in the Contract Documents in schedule, 

including, but not limited to, the Notice to Proceed, Substantial Completion, and Final 

Completion. 

 

E. Contract Modifications:  For each proposed contract modification and concurrent with its 

submission, prepare a time-impact analysis using fragnets to demonstrate the effect of the 

proposed change on the overall project schedule. 

 

F. Cost Correlation:  Superimpose a cost correlation timeline, indicating planned and actual 

costs.  On the line, show planned and actual dollar volume of the Work performed as of 

planned and actual dates used for preparation of payment requests. 

 

1. See Section 012900 - PAYMENT PROCEDURES for cost reporting and 

payment procedures. 

 

G. Upcoming Work Summary:  Prepare summary report indicating activities scheduled to 

occur or commence prior to submittal of next schedule update.  Summarize the following 

issues: 

 

1. Unresolved issues. 

2. Unanswered Requests for Information. 

3. Rejected or unreturned submittals. 

4. Notations on returned submittals. 

5. Pending modifications affecting the Work and Contract Time. 

 

H. Recovery Schedule:  When periodic update indicates the Work is 14 or more calendar 

days behind the current approved schedule, submit a separate recovery schedule 

indicating means by which Contractor intends to regain compliance with the schedule.  

Indicate changes to working hours, working days, crew sizes, and equipment required to 

achieve compliance, and date by which recovery will be accomplished. 

 

2.3 STARTUP CONSTRUCTION SCHEDULE 

 

A. Bar-Chart Schedule:  Submit startup, horizontal, bar-chart-type construction schedule 

within seven days of date established for the Notice to Proceed. 

 

B. Preparation:  Indicate each significant construction activity separately.  Identify first 

workday of each week with a continuous vertical line.  Outline significant construction 
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activities for first 90 days of construction.  Include skeleton diagram for the remainder of 

the Work and a cash requirement prediction based on indicated activities. 

 

2.4 CONTRACTOR'S CONSTRUCTION SCHEDULE (CPM SCHEDULE) 

 

A. General:  Prepare network diagrams using AON (activity-on-node) format. 

 

B. Preliminary Network Diagram:  Submit diagram within 4 days of date established for the 

Notice to Proceed.  Outline significant construction activities for the first 60 days of 

construction.  Include skeleton diagram for the remainder of the Work and a cash 

requirement prediction based on indicated activities. 

 

C. CPM Schedule:  Prepare Contractor's Construction Schedule using a computerized, cost- 

and resource-loaded, time-scaled CPM network analysis diagram for the Work. 

 

1. Develop network diagram in sufficient time to submit CPM schedule so it can be 

accepted for use no later than 30 days after date established for the Notice to 

Proceed. 

 

a. Failure to include any work item required for performance of this 

Contract shall not excuse Contractor from completing all work within 

applicable completion dates, regardless of Architect's approval of the 

schedule. 

 

2. Establish procedures for monitoring and updating CPM schedule and for 

reporting progress.  Coordinate procedures with progress meeting and payment 

request dates. 

3. Use "one workday" as the unit of time.  Include list of nonworking days and 

holidays incorporated into the schedule. 

 

D. CPM Schedule Preparation:  Prepare a list of all activities required to complete the Work.  

Using the preliminary network diagram, prepare a skeleton network to identify probable 

critical paths. 

 

1. Activities:  Indicate the estimated time duration, sequence requirements, and 

relationship of each activity in relation to other activities.  Include estimated time 

frames for the following activities: 

 

a. Preparation and processing of submittals. 

b. Mobilization and demobilization. 

c. Purchase of materials. 

d. Delivery. 

e. Fabrication. 

f. Utility interruptions. 

g. Installation. 

h. Work by Owner that may affect or be affected by Contractor's activities. 

 

2. Critical Path Activities:  Identify critical path activities, including those for 

interim completion dates.  Scheduled start and completion dates shall be 

consistent with Contract milestone dates. 
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3. Processing:  Process data to produce output data on a computer-drawn, time-

scaled network.  Revise data, reorganize activity sequences, and reproduce as 

often as necessary to produce the CPM schedule within the limitations of the 

Contract Time. 

4. Format:  Mark the critical path.  Locate the critical path near center of network; 

locate paths with most float near the edges. 

 

a. Subnetworks on separate sheets are permissible for activities clearly off 

the critical path. 

 

E. Initial Issue of Schedule:  Prepare initial network diagram from a list of straight "early 

start-total float" sort.  Identify critical activities.  Prepare tabulated reports showing the 

following: 

 

1. Contractor or subcontractor and the Work or activity. 

2. Description of activity. 

3. Principal events of activity. 

4. Immediate preceding and succeeding activities. 

5. Early and late start dates. 

6. Early and late finish dates. 

7. Activity duration in workdays. 

8. Total float or slack time. 

9. Average size of workforce. 

 

F. Schedule Updating:  Concurrent with making revisions to schedule, prepare tabulated 

reports showing the following: 

 

1. Identification of activities that have changed. 

2. Changes in early and late start dates. 

3. Changes in early and late finish dates. 

4. Changes in activity durations in workdays. 

5. Changes in the critical path. 

6. Changes in total float or slack time. 

7. Changes in the Contract Time. 

 

2.5 REPORTS 

 

A. Daily Construction Reports:  Prepare a daily construction report recording the following 

information concerning events at Project site: 

 

1. List of subcontractors at Project site. 

2. Equipment at Project site. 

3. Material deliveries. 

4. High and low temperatures and general weather conditions. 

5. Accidents. 

6. Stoppages, delays, shortages, and losses. 

7. Meter readings and similar recordings. 

8. Orders and requests of authorities having jurisdiction. 

9. Services connected and disconnected. 

10. Equipment or system tests and startups. 

 



CONSTRUCTION PROGRESS DOCUMENTATION     013200 - 8 

B. Field Condition Reports:  Immediately on discovery of a difference between field 

conditions and the Contract Documents, prepare and submit a detailed report.  Submit 

with a request for interpretation.  Include a detailed description of the differing 

conditions, together with recommendations for changing the Contract Documents. 

 

PART 3 -  EXECUTION 

 

3.1 CONTRACTOR'S CONSTRUCTION SCHEDULE 

 

A. Scheduling Consultant:  Engage a consultant to provide planning, evaluation, and 

reporting using CPM scheduling. 

 

1. In-House Option:  Owner may waive the requirement to retain a consultant if 

Contractor employs skilled personnel with experience in CPM scheduling and 

reporting techniques.  Submit qualifications. 

2. Meetings:  Scheduling consultant shall attend all meetings related to Project 

progress, alleged delays, and time impact. 

 

B. Contractor's Construction Schedule Updating:  At monthly intervals, update schedule to 

reflect actual construction progress and activities.  Issue schedule one week before each 

regularly scheduled progress meeting. 

 

1. Revise schedule immediately after each meeting or other activity where revisions 

have been recognized or made.  Issue updated schedule concurrently with the 

report of each such meeting. 

2. Include a report with updated schedule that indicates every change, including, but 

not limited to, changes in logic, durations, actual starts and finishes, and activity 

durations. 

3. As the Work progresses, indicate final completion percentage for each activity. 

 

C. Distribution:  Distribute copies of approved schedule to Architect, Owner, separate 

contractors, testing and inspecting agencies, and other parties identified by Contractor 

with a need-to-know schedule responsibility. 

 

1. Post copies in Project meeting rooms and temporary field offices. 

2. When revisions are made, distribute updated schedules to the same parties and 

post in the same locations.  Delete parties from distribution when they have 

completed their assigned portion of the Work and are no longer involved in 

performance of construction activities. 

 

 

 

 

END OF SECTION 013200 
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SECTION 013300 - SUBMITTAL PROCEDURES 

 

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

A. This Section includes administrative and procedural requirements for submitting Shop 

Drawings, Product Data, Samples, and other miscellaneous submittals. 

 

1.2 DEFINITIONS 

 

A. Action Submittals:  Written and graphic information that requires Architect's responsive 

action. 

 

B. Informational Submittals:  Written information that does not require Architect's approval.  

Submittals may be rejected for not complying with requirements. 

 

1.3 SUBMITTAL PROCEDURES 

 

A. Coordination:  Coordinate preparation and processing of submittals with performance of 

construction activities. 

 

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other 

submittals, and related activities that require sequential activity. 

2. Coordinate transmittal of different types of submittals for related parts of the 

Work so processing will not be delayed because of need to review submittals 

concurrently for coordination. 

 

a. Architect reserves the right to withhold action on a submittal requiring 

coordination with other submittals until related submittals are received. 

b. Architect will reject all partial submittals. 

 

B. Submittals Schedule:  Comply with requirements in Section 013200 - CONSTRUCTION 

PROGRESS DOCUMENTATION for list of submittals and time requirements for 

scheduled performance of related construction activities. 

 

C. Processing Time:  Allow enough time for submittal review, including time for 

resubmittals, as follows.  Time for review shall commence on Architect's receipt of 

submittal. 

 

1. Initial Review:  Allow fifteen (15) days for initial review of each submittal.  

Allow additional time if processing must be delayed to permit coordination with 

subsequent submittals.  Architect will advise Contractor when a submittal being 

processed must be delayed for coordination. 

2. If intermediate submittal is necessary, process it in same manner as initial 

submittal. 

3. Allow fifteen (15) days for processing each resubmittal. 

4. No extension of the Contract Time will be authorized because of failure to 

transmit submittals enough in advance of the Work to permit processing. 
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D. Identification:  Place a permanent label or title block on each submittal for identification. 

 

1. Indicate name of firm or entity that prepared each submittal on label or title 

block. 

2. Provide a space approximately 4 by 5 inches (100 by 125 mm) on label or beside 

title block to record Contractor's review and approval markings and action taken 

by Architect. 

3. Include the following information on label for processing and recording action 

taken: 

 

a. Project name. 

b. Date. 

c. Name and address of Architect. 

d. Name and address of Contractor. 

e. Name and address of subcontractor. 

f. Name and address of supplier. 

g. Name of manufacturer. 

h. Unique identifier, including revision number. 

i. Number and title of appropriate Specification Section. 

j. Drawing number and detail references, as appropriate. 

k. Other necessary identification. 

 

E. Deviations:  Highlight, encircle, or otherwise identify deviations from the Contract 

Documents on submittals. 

 

F. Additional Copies:  Unless additional copies are required for final submittal, and unless 

Architect observes noncompliance with provisions of the Contract Documents, initial 

submittal may serve as final submittal. 

 

1. Additional copies submitted for maintenance manuals will not be marked with 

action taken and will be returned. 

 

G. Transmittal:  Package each submittal individually and appropriately for transmittal and 

handling.  Transmit each submittal using a transmittal form.  Architect will return 

submittals, without review, received from sources other than Contractor. 

 

1. Include Contractor's certification stating that information submitted complies 

with requirements of the Contract Documents. 

 

H. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, 

suppliers, fabricators, installers, Authorities Having Jurisdiction (AHJ), and others as 

necessary for performance of construction activities.  Show distribution on transmittal 

forms. 

 

I. Use for Construction:  Use only final submittals with mark indicating action taken by 

Architect in connection with construction. 
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PART 2 - PRODUCTS 

 

2.1 ACTION SUBMITTALS 

 

A. General:  Prepare and submit Action Submittals required by individual Specification 

Sections. 

 

1. Number of Copies:  Submit three (3) copies of each submittal, unless otherwise 

indicated.  Architect will return a minimum of one (1) copy.  Mark up and retain 

one returned copy as a Project Record Document. 

 

B. Product Data:  Collect information into a single submittal for each element of 

construction and type of product or equipment. 

 

1. If information must be specially prepared for submittal because standard printed 

data are not suitable for use, submit as Shop Drawings, not as Product Data. 

2. Mark each copy of each submittal to show which products and options are 

applicable. 

3. Include the following information, as applicable: 

 

a. Manufacturer's written recommendations. 

b. Manufacturer's product specifications. 

c. Manufacturer's installation instructions. 

d. Manufacturer's catalog cuts. 

e. Wiring diagrams showing factory-installed wiring. 

f. Printed performance curves. 

g. Operational range diagrams. 

h. Compliance with recognized trade association standards. 

i. Compliance with recognized testing agency standards. 

 

C. Shop Drawings:  Prepare Project-Specific information, drawn accurately to scale.  Do 

not base Shop Drawings on reproductions of the Contract Documents or standard printed 

data.  Clearly indicate all items to be considered for this Project where more than one 

item is available in the information submitted. 

 

1. Preparation:  Include the following information, as applicable: 

 

a. Dimensions. 

b. Identification of products. 

c. Fabrication and installation drawings. 

d. Roughing-in and setting diagrams. 

e. Wiring diagrams showing field-installed wiring, including power, signal, 

and control wiring. 

f. Shopwork manufacturing instructions. 

g. Templates and patterns. 

h. Schedules. 

i. Notation of coordination requirements. 

j. Notation of dimensions established by field measurement. 

 

2. Wiring Diagrams:  Differentiate between manufacturer-installed and field-

installed wiring. 
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3. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit 

Shop Drawings on sheets at least 8-1/2 by 11 inches (215 by 280 mm) but no 

larger than 30 by 40 inches (750 by 1000 mm). 

 

D. Coordination Drawings:  Comply with requirements in Section 013100 - PROJECT 

MANAGEMENT AND COORDINATION. 

 

E. Samples:  Prepare physical units of materials or products, including the following: 

 

1. Comply with requirements in Section 014000 - "QUALITY REQUIREMENTS" 

for mockups. 

 

2. Samples for Initial Selection:  Submit manufacturer's color charts consisting of 

units or sections of units showing the full range of colors, textures, and patterns 

available. 

 

a. Submit one (1) full set of available choices where color, pattern, texture, 

or similar characteristics are required to be selected from manufacturer's 

product line.  Architect will return submittal with options selected. 

Electronic submittals of color selection is not allowed. 

 

3. Samples for Verification:  Submit full-size units or Samples of size indicated, 

prepared from the same material to be used for the Work, cured and finished in 

manner specified, and physically identical with the product proposed for use, and 

that show full range of color and texture variations expected.  Samples include, 

but are not limited to, partial sections of manufactured or fabricated components; 

small cuts or containers of materials; complete units of repetitively used 

materials; swatches showing color, texture, and pattern; color range sets; and 

components used for independent testing and inspection. 

 

a. Submit three (3) sets of Samples.  Architect will retain one (1) Sample 

sets; remainder will be returned, if requested. 

 

4. Preparation:  Mount, display, or package Samples in manner specified to 

facilitate review of qualities indicated.  Prepare Samples to match Architect's 

sample where so indicated.  Attach label on unexposed side. 

5. Submit Samples for review of kind, color, pattern, and texture for a final check of 

these characteristics with other elements and for a comparison of these 

characteristics between final submittal and actual component as delivered and 

installed. 

6. Disposition:  Maintain sets of approved Samples at Project site, available for 

quality-control comparisons throughout the course of construction activity.  

Sample sets may be used to determine final acceptance of construction associated 

with each set. 

 

F. Product Schedule or List:  Prepare a written summary indicating types of products 

required for the Work and their intended location. 

 

G. Delegated-Design Submittal:  Comply with requirements in Section 014000 - QUALITY 

REQUIREMENTS. 
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H. Submittals Schedule:  Comply with requirements in Section 013200 - CONSTRUCTION 

PROGRESS DOCUMENTATION. 

 

I. Application for Payment:  Comply with requirements in Section 012900 - PAYMENT 

PROCEDURES. 

 

J. Schedule of Values:  Comply with requirements in Section 012900 - PAYMENT 

PROCEDURES. 

 

K. Subcontract List:  Prepare a written summary identifying individuals or firms proposed 

for each portion of the Work, including those who are to furnish products or equipment 

fabricated to a special design. 

 

2.2 INFORMATIONAL SUBMITTALS 

 

A. General:  Prepare and submit Informational Submittals required by other Specification 

Sections. 

 

1. Number of Copies:  Submit two (2) copies of each submittal, unless otherwise 

indicated.  Architect will not return copies. 

2. Certificates and Certifications:  Provide a notarized statement that includes 

signature of entity responsible for preparing certification.  Certificates and 

certifications shall be signed by an officer or other individual authorized to sign 

documents on behalf of that entity. 

3. Test and Inspection Reports:  Comply with requirements in Section 014000 - 

QUALITY REQUIREMENTS. 

 

B. Contractor's Construction Schedule:  Comply with requirements in Section 013200 - 

CONSTRUCTION PROGRESS DOCUMENTATION. 

 

C. Qualification Data:  Prepare written information that demonstrates capabilities and 

experience of firm or person.  Include lists of completed projects with project names and 

addresses, names and addresses of Architects and Owners, and other information 

specified. 

 

D. Product Certificates:  Prepare written statements on manufacturer's letterhead certifying 

that product complies with requirements. 

 

E. Welding Certificates:  Prepare written certification that welding procedures and personnel 

comply with requirements.  Submit record of Welding Procedure Specification (WPS) 

and Procedure Qualification Record (PQR) on American Welding Society (AWS) forms.  

Include names of firms and personnel certified. 

 

F. Installer Certificates:  Prepare written statements on manufacturer's letterhead certifying 

that Installer complies with requirements and, where required, is authorized for this 

specific Project. 

 

G. Manufacturer Certificates:  Prepare written statements on manufacturer's letterhead 

certifying that manufacturer complies with requirements.  Include evidence of 

manufacturing experience where required. 
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H. Material Certificates:  Prepare written statements on manufacturer's letterhead certifying 

that material complies with requirements. 

 

I. Material Test Reports:  Prepare reports written by a qualified testing agency, on testing 

agency's standard form, indicating and interpreting test results of material for compliance 

with requirements. 

 

J. Compatibility Test Reports:  Prepare reports written by a qualified testing agency, on 

testing agency's standard form, indicating and interpreting results of compatibility tests 

performed before installation of product.  Include written recommendations for primers 

and substrate preparation needed for adhesion. 

 

K. Field Test Reports:  Prepare reports written by a qualified testing agency, on testing 

agency's standard form, indicating and interpreting results of field tests performed either 

during installation of product or after product is installed in its final location, for 

compliance with requirements. 

 

L. Product Test Reports:  Prepare written reports indicating current product produced by 

manufacturer complies with requirements.  Base reports on evaluation of tests performed 

by manufacturer and witnessed by a qualified testing agency, or on comprehensive tests 

performed by a qualified testing agency. 

 

M. Research/Evaluation Reports:  Prepare written evidence, from a model code organization 

acceptable to Authorities Having Jurisdiction (AHJ), that product complies with building 

code in effect for Project. 

 

N. Maintenance Data:  Prepare written and graphic instructions and procedures for operation 

and normal maintenance of products and equipment.  Comply with requirements in 

Section 017700 – PROJECT CLOSEOUT. 

 

O. Design Data:  Prepare written and graphic information, including, but not limited to, 

performance and design criteria, list of applicable codes and regulations, and calculations.  

Include list of assumptions and other performance and design criteria and a summary of 

loads.  Include load diagrams if applicable.  Provide name and version of software, if any, 

used for calculations.  Include page numbers. 

 

P. Manufacturer's Instructions:  Prepare written or published information that documents 

manufacturer's recommendations, guidelines, and procedures for installing or operating a 

product or equipment.  Include name of product and name, address, and telephone 

number of manufacturer. 

 

Q. Manufacturer's Field Reports:  Prepare written information documenting factory-

authorized service representative's tests and inspections. 

 

R. Insurance Certificates and Bonds:  Prepare written information indicating current status 

of insurance or bonding coverage.  Include name of entity covered by insurance or bond, 

limits of coverage, amounts of deductibles, if any, and term of the coverage. 

 



SUBMITTAL PROCEDURES  013300 - 7 

PART 3 - EXECUTION 

 

3.1 CONTRACTOR'S REVIEW 

 

A. Review each submittal and check for compliance with the Contract Documents.  

Submittal drawings (shop, erection or setting drawings) and schedules, required for work 

of various trades, shall be checked before submission by technically qualified employees 

of Contractor for accuracy, completeness and compliance with contract requirements. 

These drawings and schedules shall be stamped and signed by Contractor certifying 

to such check and approval. 

 

B. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include Project 

name and location, submittal number, Specification Section title and number, name of 

reviewer, date of Contractor's approval, and statement certifying that submittal has been 

reviewed, checked, and approved for compliance with the Contract Documents. 

 

3.2 ARCHITECT'S ACTION 

 

A. General:  Architect will not review submittals that do not bear Contractor's approval 

stamp and that obviously have not been reviewed by the Contractor for accuracy, 

completeness and compliance with contract requirements.  Non-reviewed and non-

stamped submittals will be returned without action. Returned plans will have to be 

reviewed and corrected by the Contractor before resubmitting.  No additional time will be 

considered if this requirement is not met. 

 

B. Action Submittals:  Architect will review each submittal, make marks to indicate 

corrections or modifications required, and return it.  Architect will stamp each submittal 

with an action stamp and will mark stamp appropriately to indicate action taken, as 

follows: 

 

1. APPROVED 

2. APPROVED AS NOTED 

3. REVISE AND RESUBMIT 

4. NOT APPROVED 

 

C. Informational Submittals:  Architect will review each submittal and will not return it, or 

will reject and return it if it does not comply with requirements.  Architect will forward 

each submittal to appropriate party. 

 

D. Submittals not required by the Contract Documents will not be reviewed and may be 

discarded. 

 

 

END OF SECTION 013300 
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`SECTION 013319 – FIELD TESTING REQUIREMENTS  

 

PART 1 - GENERAL  

 

1.1  SUMMARY  

 

A. This Section includes, but is not limited to, services performed by an independent testing 

laboratory.  Laboratory services covered under this section are for testing materials used 

for field constructed elements of the work.  Performance testing of manufactured items 

and shop fabricated materials shall be covered under their respective specification 

section.  

 

B. All testing performed under this item shall be for the protection and benefit of the Owner 

and shall not be construed by the Contractor as a comprehensive quality control program 

intended to protect the Contractor, his subcontractors, or his suppliers.  The testing 

frequency and types of testing shall be at the discretion of the Owner.  

 

C. Inspections, tests, and related actions specified in this section and elsewhere in the 

contract documents are not intended to limit the Contractor’s own quality control 

procedures and testing, which facilitate overall compliance with requirements of the 

contract documents.  Requirements for the Contractor to provide quality control services 

as required by the Owner’s Representative, the Owner, governing authorities, or other 

authorized entities are not limited by the provisions of this Section.  

 

D. The Contractor is required to cooperate with the independent testing laboratories 

performing required inspections, test, and similar services and the Owner’s 

Representative.  

 

E. Materials and installed work may require testing or retesting at anytime during progress 

of work.  Retesting of rejected materials or installed work shall be done at Contractor’s 

expense.    

 

F. Coordinate requirements of this section with requirements specified in other sections of 

Division 31 – EARTHWORK and Division 32 – EXTERIOR IMPROVEMENTS. 

 

1.2  RELATED DOCUMENTS  

 

A. Drawings and general provisions of the Contract, including General Supplementary 

Conditions and Division 1 Specifications sections, apply to work of this section.   

 

B. The Contract Documents may include testing requirements furnished under other 

Sections.  Work elements which may include other testing requirements are:  

 

1.  Water distribution systems.  

  

1.3  SELECTION AND PAYMENT  

 

A. The Owner will employ and pay for services of an independent testing laboratory to 

perform specified testing separate and apart from this contract.  Payment for the samples 

or materials submitted shall be considered incidental to the related work bid item.  
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B. Employment of testing laboratory in no way relieves the Contractor of the obligation to 

perform work in accordance with requirements of the contract documents.  

 

C. The testing laboratory and their personnel shall be under the direction of the Owner’s 

Representative, regardless of who employs their services.  

 

1.4  REFERENCES  

 

A. American Society for Testing and Materials (ASTM): 

 

1. ASTM C-31 - Standard Practice for Making and Curing Concrete Test 

Specimens in the Field.  

2. ASTM C-39 - Standard Test Method for Compressive Strength of Cylindrical 

Concrete Specimens.  

3. ASTM C-40 - Test Method for Organic Impurities in Fine Aggregates for 

Concrete.  

4. ASTM C-42 - Standard Test Methods for Obtaining and Testing Drilled Cored 

and Sawed Beams of Concrete.  

5. ASTM C-88 - Standard Test Method for Soundness of Aggregate by use of 

Sodium Sulfate or Magnesium Sulfate.  

6. ASTM C-94 - Standard Specification for Ready-Mixed Concrete.  

7. ASTM C-117 - Standard Test Method for Materials Finer than 75-um (No. 200) 

Sieve in Mineral Aggregates by Washing.  

8. ASTM C-136 - Standard Method for Sieve Analysis of Fine and Course 

Aggregate.  

9. ASTM C-142 - Test Method for Clay Lumps and Friable Particles in Aggregate.  

10. ASTM C-143 - Standard Test Method for Slump of Hydraulic Cement Concrete.  

11. ASTM C-172 - Standard Practice for Sampling Freshly Mixed Concrete.  

12. ASTM C-173 - Standard Test Method for Air Content of Freshly Mixed 

Concrete by the Volumetric Method.  

13. ASTM C-231 - Standard Test Method for Air Content of Freshly Mixed 

Concrete by the Pressure Method.  

14. ASTM C-535 - Standard Test Method for Resistance to Degradation of Large-

Size Corse Aggregate by Abrasion and Impact in the Los Angeles Machine.  

15. ASTM C-924 – Standard Practice for Testing Concrete Pipe Sewer Lines by 

Low-Pressure Air Test Method (Withdrawn 2013). 

16. ASTM C-1064 - Standard Test Method for Temperature of Freshly Mixed 

Portland Cement Concrete.  

17. ASTM C-1103 - Standard Practice for Joint Acceptance Testing of Installed 

Precast Concrete Pipe Sewer Lines. 

18. ASTM D-698 - Standard Test Methods for Moisture-Density Relations of Soils 

and Soil-Aggregate Mixtures Using 5.5-lb. (2.49-kg) Rammer and 12-inc. (305-

mm) Drop.  

19. ASTM D-2487 - Standard Test Method for Classification of Soils for engineer 

purposes.  

20. ASTM D-2940 - Standard Specification for Graded Aggregate Material for 

Bases or Subbases for Highways or Airports.  

21. ASTM D-4253 - Standard Test Method for Maximum Index Density and Unit 

Weight of Soils Using a Vibratory Table.  

22. ASTM D-4254 - Standard Test Method for Minimum Index Density and Unit 

Weight of Soils and Calculation of Relative Density.  
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B. Arkansas Department of Transportation (ARDOT): 

 

1. All current regulations regarding asphalt and concrete pavement design, 

materials, and testing. 

 

C. Uni-Bell PVC Pipe Association: 

 

1. UNI-B-6-98 - for Low Pressure Air Testing of Installed Sewer Pipe.  

 

1.5  QUALITY ASSURANCE  

  

A. Except as otherwise indicated, the testing laboratory engaged shall be prequalified by the 

Arkansas Department of Transportation (ARDOT) for the types of services specified 

herein.   

  

B. The field personnel utilized to perform all field-testing and preparation shall be certified 

for those tests being performed.    

  

1.6  RESPONSIBILITIES  

  

A. Testing Laboratory Responsibilities:  

 

1. Provide qualified personnel at the site.  Cooperate with the Owner’s 

Representative and Contractor in performance of services.  

2. Perform specified sampling and testing of products in accordance with the 

specified standards.  

3. Ascertain compliance of materials and mixes with requirements of the contract 

documents.  

4. Immediately notify the Owner’s Representative and Contractor of observed 

irregularities or nonconformance of work or products.  

5. Perform additional tests required by the Owner’s Representative.  

6. Testing personnel are to report to the Owner’s Representative upon arrival on site 

for instructions and requirements.  Prior to leaving the site, furnish the Owner’s 

Representative all test results whether in a formal or informal format.  

7. Attend preconstruction meetings and progress meetings.  

  

B. Contractor Responsibilities:  

 

1. Provide access to materials proposed to be used which require testing.  

2. Cooperate with laboratory personnel and provide access to the work.  

3. Provide incidental labor and facilities:  

 

a. To provide access to work to be tested.  

b. To obtain and handle samples at the site or at the source of products to be 

tested. 

c. To facilitate tests.  

d.  To provide storage and curing of test samples as required by the testing 

laboratory.  
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4. Notify the Owner’s Representative 24 hours prior to expected time for operations 

requiring testing services for scheduling purposes.  Materials will not be 

permitted to be placed without the proper testing being performed in 

conformance with this Section.  

5. Provide, coordinate with Civil requirements specified in Division 31, 32, and 

Division 33.  Bear the cost of the following tests:  

 

a. Sewer deflection testing as specified herein.  

b. Leakage testing of sewers and water mains as specified herein.  

c. Infiltration and/or exfiltration testing as specified herein.  

d. Low pressure air testing as specified herein.  

e. Hydrostatic testing – pressure pipe.  

f. Post construction internal pipe televising.  

  

1.7  LIMITS OF LABORATORY AUTHORITY  

  

A. The laboratory may not release, revoke, alter, or enlarge the requirements of the contract 

documents.   

  

B. The laboratory may not approve or accept any portion of the work.   

  

C. The laboratory may not assume any duties of the Contractor.  

  

D. The laboratory has no authority to stop the work.  

  

1.8  SCHEDULE OF TESTS  

  

A. Testing anticipated on this project shall include, but is not limited to:  

  

1. Earthwork  

 

a. Special backfill material sieve analysis per ASTM C-136, one test per 

source.  

b. On-site trench backfill analysis per ASTM D-2487, as directed by 

Owner’s Representative.  

c. Pipe bedding and cover sieve analysis per ASTM C-136, one test per 

source.  

d. Soil compaction per ASTM D-698.  

 

1) Embankment testing shall be at least one (1) test/5,000 S.F. of 

each lift;  

2) Trench backfill testing shall be at least one (1) test/50 L.F. of 

each lift;  

3) Subgrade and/or subbase testing shall be at least one (1) test/200 

L.F. of pavement or 5,000 S.F. of slabs subject to greater 

frequency due to soil conditions or Owner’s Representative 

direction.  

 

e. Backfill compaction per ASTM D-4253 and D-4254, one test per 50 L.F. 

of each lift.  
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2. Concrete  

 

a. Concrete aggregate deleterious substances per ASTM C-40, ASTM C-

117, and ASTM C142, one test per source.  

b. Concrete aggregate abrasion per ASTM C-535, one test per source.  

c. Sodium sulfate soundness of coarse aggregate per ASTM C-88, one test 

per source.  

d. Sampling Fresh Concrete:  ASTM C-172, except modified for slump to 

comply with ASTM C 94.  

 

1) When cylinders and/or beam samples are made, the slumps and 

air test shall be made using concrete from the same batch.  

2) Slump:  ASTM C-143; one test at point of discharge for each 

day’s pour of each type of concrete; additional tests when 

concrete consistency seems to have changed.  

3) Air Content: ASTM C-173, volumetric method of lightweight 

concrete; ASTM C-231 pressure method for normal weight 

concrete; at least one for each pour of each type of air-entrained 

concrete, and each time a set of compression test specimens is 

made.  

4) Concrete Temperature: ASTM C-1064, test hourly when air 

temperature is 40º F. (4º C.) and below, and when 80º F. (27º C.) 

and above; and each time a set of compression test specimens is 

made.  

5) Compression Test Specimen: ASTM C-31; one set of 4 standard 

cylinders for each compressive strength test, unless otherwise 

directed.  Mold and store cylinders for laboratory cured test 

specimens except when field-cure test specimens are required.  

6) Compressive Strength Tests: ASTM C-39; one set for each day’s 

pour exceeding 5 cubic yards plus additional sets for each 50 

cubic yards over and above the first 25 cubic yards of each 

concrete class placed in any one day; one specimen tested at 7 

days, two specimens tested at 28 days, and one specimen 

retained in reserve for later testing if required.  A strength test 

shall be the average of the strengths of two cylinders made from 

the same sample of concrete and tested at 28 days.  

 

a) When frequency of testing will provide less than 5 

strength tests for a given class of concrete, conduct 

testing from at least 5 randomly selected batches or from 

each batch if fewer than 5 are used.  

 

b) Strength level of concrete will be considered satisfactory 

if averages of sets of three consecutive strength test 

results equal or exceed specified compressive strength, 

and no individual strength test result falls below 

specified compressive strength by more than 500 psi.  

 

7) Two (2) tests beams shall be made for each 250 square yards of 

concrete pavement and/or slabs on grade placed.  



FIELD TESTING REQUIREMENTS  013319 - 6 

 

a) For traffic to be allowed on pavement or slab, the 

modulus of rupture shall meet minimum ARDOT 

requirements.  

 

8) When cylinders and/or beam samples are made, the slumps and 

air test shall be made using concrete from the same batch.  

  

e. Nondestructive Testing:  Penetration resistance, sonoscope, or other 

nondestructive devices may be permitted but shall not be used as the sole 

basis for acceptance or rejection.  

f. Additional Tests:  The testing service will make additional tests of in-

place concrete when test results indicate specified concrete strengths and 

other characteristics have not been attained in the structure, as directed 

by Owner’s Representative.  Testing service may conduct tests to 

determine adequacy of concrete by cored cylinders complying with 

ASTM C 42, or by other methods as directed.  

 

1) Contractor shall pay for such tests conducted, and any other 

additional testing as may be required, when unacceptable 

concrete is verified.  

 

3. Pavement  

 

a. Aggregate base sieve analysis per ASTM D-2940, one test per source.  

b. Sodium sulfate soundness of aggregate base per ASTM C-88, one test 

per source.  

c. Percent of fractured pieces for aggregate base per ARDOT 

Requirements, one test per source.  

  

4. Asphalt  

 

a. Provide testing for mixture acceptance in accordance with Arkansas 

Department of Transportation (ARDOT) Procedures.  The person 

performing the testing must meet current ARDOT certification for 

bituminous concrete testing.  

  

5. Sewers  

 

a.  Deflection Testing  

 

1) All thermoplastic gravity sanitary sewer pipe shall be tested for 

allowable deflection.  

2) Deflection tests shall be performed before final acceptance and 

no sooner than thirty (30) days after installation of final backfill. 

3) Maximum allowable pipe deflection shall be five (5) percent of 

the average inside diameter for the size and class of pipe 

specified.  
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4) Acceptance testing shall be performed with a non-adjustable “go, 

no-go” mandrel with a minimum of eight (8) contact points. 

Adjustable mandrels for acceptance testing shall be used only 

with permission of the Owner’s Representative.  

5) The mandrel size shall be ninety-five (95) percent of the average 

inside diameter for the size and class of pipe specified.  

6) If the "go, no-go" mandrel will not pass through a section of pipe 

a deflectometer or adjustable mandrel may be used to determine 

the extent and/or severity of the nonacceptable area. A “go, no-

go” mandrel shall be re-run through the pipe section for final 

acceptance testing at no additional cost to the Owner.  

7) The Contractor or subcontractor performing the test shall be 

experienced and qualified to perform deflection testing with the 

equipment and procedures utilized.  The contractor shall provide 

all labor, materials, tools and equipment necessary to clean and 

test all sections of sewer pipe, locate deficient areas, repair, 

deficient areas, and retest all repaired areas.  

8) All sewer runs shall be cleaned prior to testing.  

9) The acceptance test shall be performed without mechanical 

pulling devices.  

10) All pipe failing the deflection test shall be exposed, repaired or 

replaced and retested at no additional cost to the Owner.  

  

b.  Leakage Testing  

 

1) Drawings and general provisions of Contract, including General 

and Supplementary Conditions and Division-1 Specification 

sections, apply to work of this section.  

2) The Contractor shall perform sufficient tests to determine that 

the installation of all pipe materials have been as specified and 

that test results are in accordance with those required for 

approval of the installation.  

3) The Contractor shall furnish all pressure gauges, suitable pump 

or pumps, pipes, test heads, and any other apparatus and 

materials used for these tests.  These tests are to be considered as 

part of the work, and no additional compensation shall be made.  

4) The tests shall be conducted under the direction of the Owner’s 

Representative or an appointed agent. Any testing done without 

direction and supervision as specified shall not be considered as 

a proper means of approval.  

5) The Contractor may obtain water for testing as may be required 

by observing the rules and regulations enforced in the 

municipality in which the work is being done.  

6) In addition to requirements of these specifications, comply with 

manufacturer's instructions and recommendations for work.  
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c.  Infiltration and Exfiltration Testing  

 

1) All sewers shall be tested using an exfiltration test or, where 

specifically allowed in writing by the Owner’s Representative, 

an infiltration test.  

2) All sewers shall be tested.  No visible leakage in the sewers or 

manholes shall be permitted.  

3) Bulkheads shall be used to isolate the test sections as required to 

perform the work.  All service laterals, stubs and fittings shall be 

plugged or capped at the connection to the test section.  

4) Each manhole run shall be tested separately.  

  

d.  Exfiltration Testing  

 

1) The test shall be performed first with a minimum head of water 

of three (3) feet above the top of the high end of the sewer or two 

(2) feet above the high end of the highest lateral in the section or 

sections to be tested, or three (3) feet above the existing 

groundwater elevation, whichever is higher.  

2) The exfiltration test shall be conducted between two manholes 

by sealing the downstream end of the test section and all inlet 

sewers at the upstream manhole with pipe stoppers.  

3) The average internal pressure in the system shall not exceed 11.6 

feet of water or 5 psi and the maximum internal pipe pressure at 

the lowest end shall not exceed 23 feet of water or 10 psi.  

4) Water shall be added to the pipe section at a steady rate from the 

upstream manhole to allow air to escape from the sewer until the 

water is at the specified level above the crown of the pipe.  The 

water may stand in the pipe and manhole up to seventy-two (72) 

hours prior to measurement of leakage to allow for absorption by 

the pipe and bleeding of air.  After absorption into the pipe and 

manhole has stabilized, the water in the upstream manhole shall 

be brought to test level.  

5) The leakage rate shall be determined by measurement of the drop 

in water elevation measured in the upstream manhole and the 

loss of water calculated.  The test period shall be a minimum of 

sixty (60) minutes duration.  Use the following table to 

determine loss of water as measured in the manhole:  

 

 Volume of Leakage  

Water Level Change  4 Ft. Dia.  5 Ft. Dia.  

in Test Manhole  MH  MH  

(Inches)  (Feet)  (Gals.)  (Gals.)  

  0.01    0.98    1.53  

  0.02    1.96    3.06  

  0.03    2.94    4.59  

  0.04    3.92    6.12  

  0.05    4.90    7.65  

  0.06    5.87    9.18  
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 Volume of Leakage  

Water Level Change  4 Ft. Dia.  5 Ft. Dia.  

in Test Manhole  MH  MH  

(Inches)  (Feet)  (Gals.)  (Gals.)  

  0.07    6.85    10.71  

  0.08    7.83    12.24  

  0.09    8.81    13.77  

  0.10    9.79    15.30  

  0.11    10.77    16.83  

  0.12    11.75    18.36  

  0.13    12.72    19.89  

  0.14    13.71    21.42  

  0.16    14.69    22.90  

  0.17    15.67    24.48  

  

e.  Infiltration Testing  

 

1) An infiltration test shall be conducted for all sections of sewer, 

only when the ground water level is two (2) feet or more above 

the elevation of the inside crown of pipe at the upstream limit of 

the section being tested.  

2) The use of well point pumps or other dewatering devices shall 

have been discontinued for 24 hours prior to testing to permit the 

groundwater table to return to a static condition.  

3) The leakage rate shall be measured by a weir, by determination 

of the time required to fill a container of known volume, or other 

measuring device approved by the Owner’s Representative in the 

lower end of the sewer section to be tested.  

4) The incoming sewer or sewers in the upper end of the test 

section shall be securely sealed.  

  

f.  Allowable Leakage  

 

1) The maximum allowable leakage for either infiltration or 

exfiltration shall be 100 gallons per inch of internal pipe 

diameter per mile per day.  

2) If actual leakage measured exceeds the limits specified, the 

Contractor must locate and repair or remove and replace the 

defective pipe sections to the satisfaction of the Owner’s 

Representative and retest the section accordingly at no additional 

cost to the Owner.  

3) All sanitary manholes shall be tested separately by using an 

exfiltration test (or infiltration test where groundwater conditions 

permit) to two (2) feet above the highest joint with no 

measurable leakage for a one hour test.  
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g.  Low Pressure Air Testing  

 

1) PVC sanitary sewers 54-inch diameter and less may be air tested 

as specified.  If the groundwater level is two (2) feet or more 

above the top of the pipe at the upstream end or if the air 

pressure required for the test is greater than 5 psig, the air test 

method should not be used for RCP sanitary sewers.  

2) Each manhole run shall be tested separately, unless otherwise 

approved by the Owner’s Representative, as the construction 

progresses.  Backfill shall be brought to final grade before 

testing.  Testing shall be done prior to surface restoration, and 

preferably with not more than four (4) manhole runs constructed 

ahead of testing.  

3) Test equipment consists of valves and pressure gages to control 

airflow and to monitor pressure within the test section.  

4) The sewer shall be flushed and cleaned prior to testing to clean 

out any debris.  The pipe surface should be wet for more 

consistent results.  

5) The section of pipe to be tested shall be plugged at each end and 

the ends of laterals, stubs and fittings to be included in the test 

section shall be plugged and securely braced to prevent air 

leakage, and possible blowouts.  

6) Equipment used shall meet the following minimum requirements 

and be approved by the Owner’s Representative:  

 

a) Pneumatic plugs shall have a sealing length equal to or 

greater than the diameter of the pipe to be inspected.  

b) Pneumatic plugs shall resist internal test pressures 

without requiring external bracing or blocking.  

c) All air used shall pass through a single control panel. 

d) Three (3) individual hoses shall be used for the 

following connections:  

 

i. From control panel to pneumatic plugs for 

inflation.  

ii. From control panel to sealed line for introducing 

the low pressure air.  

iii. From sealed line to control panel for continually 

monitoring the air pressure rise in the sealed 

line.  

 

7) All pneumatic plugs shall be seal tested before being used in the 

actual test installation. One length of pipe shall be laid on the 

ground and sealed at both ends with the pneumatic plugs to be 

used for the test. The sealed pipe shall be pressurized to 9 psig.  

The plugs must hold against this pressure without having to be 

braced.  No persons shall be allowed in the alignment of the pipe 

during plug testing.  
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8) After a manhole to manhole run of pipe has been backfilled and 

cleaned, and the pneumatic plugs are checked by the above 

procedure, the plugs shall be placed in the line at each manhole.  

Low pressure air shall be slowly introduced into this sealed line 

until the internal air pressure reaches approximately 4 psig 

greater than the average groundwater back pressure, but not 

greater than 9 psig for PVC pipe or 5 psig for RCP.  

9) In areas where groundwater is known to exist, the Contractor 

must determine the average groundwater back pressure.  The 

Contractor shall install a 1/2-inch diameter capped pipe nipple, 

approximately 10 inches long, through the manhole wall on top 

of one of the sanitary sewer lines entering the manhole.  This 

shall be done at the time the sanitary sewer line is installed or 

install an 8-inch diameter stand pipe outside of the manhole 

backfilled with a column of clean stone of 2-inch minimum 

diameter to subgrade.  Immediately prior to the performance of 

the low pressure air test, the ground water back pressure shall be 

determined by removing the pipe cap, blowing air through the 

pipe nipple into the ground so as to clear it, and then connecting 

a clear plastic tube to the nipple.  The plastic tube shall be 

vertical and a measurement of the height, in feet of water over 

the invert of the pipe shall be taken after the water has stopped 

rising in this plastic tube.  This height, divided by 2.307, will 

equal the average groundwater back pressure.  

10) At least two (2) minutes shall be allowed for the air to stabilize 

when the specified internal air pressure has been obtained.  

When the pressure has stabilized and is at or above 3.5 psig, the 

air hose from the control panel to the air supply shall be 

disconnected.  The portion of the line being tested shall be 

termed "acceptable" if the time required in minutes for the 

pressure to decrease from 3.5 to 2.5 psig (greater than the 

average groundwater back pressure calculated).  

11) If a one (1) psi drop in pressure does not occur within the test 

time, the line has passed. If the pressure drop is more than one 

(1) psi during the test time, the line is presumed to have failed 

the test.  If the line fails the test, segmented testing may establish 

the location of any leaks.  

12) The Contractor must repair the leak or remove and replace the 

defective pipe section and re-test the section to the satisfaction of 

the Owner’s Representative at no additional cost to the Owner.  

13) The pneumatic plugs must be installed in such a way as to 

prevent blowouts.  Inasmuch as a force of 250 pounds is exerted 

on an 8-inch plug by an internal pipe pressure of 5 psi, it should 

be realized that sudden expulsion of a poorly installed plug or a 

plug, which is partially deflated before the pipe pressure is 

released, can be dangerous.  

14) The Contractor shall internally restrain or externally brace the 

plugs to the manhole wall as an added safety precaution 

throughout the test.  
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15) Pressurizing equipment shall include a regulator or relief valve 

set at no higher than 9 psig for PVC pipe or 5 psig for RCP pipe 

to avoid over-pressurizing and damaging an otherwise 

acceptable line.  

16) No one shall be allowed in the trench or manholes during testing.  

17) Plugs shall not be removed until all pressure has been released.  

18) All sanitary manholes shall be tested separately by using an 

exfiltration test (or infiltration test where groundwater conditions 

permit) to two (2) feet above the highest joint with no 

measurable leakage for a one hour test.   

19) Testing concrete pipe sewer lines by the low pressure air test 

method will be per ASTM C924-02 and C1103.  

  

h.  Hydrostatic Testing – Pressure Pipe  

 

1) The pipe to be tested must be sufficiently backfilled to prevent 

movement while under test pressure.  

2) Joint restraint at fittings shall be permanent and constructed to 

withstand test pressure.  If concrete thrust blocks are used, 

sufficient time must be allowed before testing to permit the 

concrete to cure.  A cure time of seven (7) days is recommended 

when Type I Portland Cement is used; three (3) days is 

recommended when Type III high-early Portland Cement is 

used.  

3) Test ends shall be restrained to withstand the appreciable thrusts 

that are developed under test pressure.  

4) Air pressure testing of installed pressure pipe is expressly 

prohibited.  

5) Any testing performed without the knowledge of the Owner’s 

Representative shall not be considered a test for the purpose of 

this specification.  

6) After the pipe is laid and before backfill is placed around the 

joints, such lengths of the force main as determined by the 

responsible agency shall be tested under a hydrostatic pressure of 

1.25 times the working pressure at the highest point along the 

test section, but, in no case, shall such force mains be tested at 

less than 150 pounds per square inch.  

7) Each section of pipeline shall be slowly filled with water and the 

specified test pressure, measured at the point of lowest elevation, 

shall be applied by means of a booster pump connected to the 

pipe in a manner satisfactory to the Owner’s Representative.  

The duration of the test shall be for a minimum of sixty (60) 

minutes.  

8) No pipe installation will be accepted unless the leakage rate for 

the section of pipe being tested does not exceed a rate as shown 

on hydrostatic test chart, during a 24hour test duration.  

9) The Contractor shall furnish suitable means for determining the 

quantity of water lost by leakage during the test.  
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PART 2 – PRODUCTS – NOT USED  

  

PART 3 – EXECUTION  

 

3.1  SEQUENCING AND SCHEDULING  

  

A. The Contractor shall coordinate the sequence of work activities so as to accommodate 

required testing and shall allow sufficient time for testing of materials by the laboratory 

so as to cause no delay in the work or the work of any other Contractor.  In addition, the 

Contractor shall coordinate his work so as to avoid the necessity of removing and 

replacing work to accommodate inspections and tests.  

 

3.2  LABORATORY TEST RESULTS  

  

A. The testing laboratory shall submit a certified written report of each inspection, test, or 

similar service concurrently to the Owner, Owner’s Representative, and Contractor.  

  

B. Written reports of each inspection, test, or similar service shall include, but not be limited 

to, the following:  

 

1. Name of testing laboratory.  

2. Project name and construction contract reference number.  

3. Dates and locations of samples and tests or inspections.  

4. Date of report.  

5. Names of individuals making the inspection or test.  

6. Designation of the work and test method.  

7. Test results.  

8. Notation of significant ambient conditions at the time of sample taking and 

testing.  

  

  

END OF SECTION 013319 
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SECTION 014000 - QUALITY REQUIREMENTS 

 

PART 1 - GENERAL 

 

1.1 RELATED DOCUMENTS 

 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section. 

 

1.2 SUMMARY 

 

A. Section includes administrative and procedural requirements for quality assurance and 

quality control. 

 

B. Testing and inspecting services are required to verify compliance with requirements 

specified or indicated.  These services do not relieve Contractor of responsibility for 

compliance with the Contract Document requirements. 

 

1. Specific quality-assurance and -control requirements for individual construction 

activities are specified in the Sections that specify those activities.  Requirements 

in those Sections may also cover production of standard products. 

2. Specified tests, inspections, and related actions do not limit Contractor's other 

quality-assurance and -control procedures that facilitate compliance with the 

Contract Document requirements. 

3. Requirements for Contractor to provide quality-assurance and -control services 

required by Architect, Owner or Authorities Having Jurisdiction (AHJ) are not 

limited by provisions of this Section. 

4. Specific test and inspection requirements are not specified in this Section. 

 

C. References 

 

1. NIST – National Institute of Standards and Technology. 

2. NRTL – Nationally Recognized Testing Laboratory. 

3. NVLAP – National Voluntary Laboratory Accreditation Program. 

4. CFR – Code of Federal Regulation: 

 

a. 29CFR 1910.7 – Occupational Safety and Health Administration – 

“Definition and Requirements for a Nationally Recognized Testing 

Laboratory.” 

 

1.3 DEFINITIONS 

 

A. Quality-Assurance Services:  Activities, actions, and procedures performed before and 

during execution of the Work to guard against defects and deficiencies and substantiate 

that proposed construction will comply with requirements. 

 

B. Quality-Control Services:  Tests, inspections, procedures, and related actions during and 

after execution of the Work to evaluate that actual products incorporated into the Work 

and completed construction comply with requirements.  Services do not include contract 

enforcement activities performed by Architect. 
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C. Product Testing:  Tests and inspections that are performed by a Nationally Recognized 

Testing Laboratory (NRTL), a National Voluntary Laboratory Accreditation Program 

(NVLAP), or a testing agency qualified to conduct product testing and acceptable to 

Authorities Having Jurisdiction (AHJ), to establish product performance and compliance 

with specified requirements. 

 

D. Source Quality-Control Testing:  Tests and inspections that are performed at the source, 

e.g., plant, mill, factory, or shop. 

 

E. Field Quality-Control Testing:  Tests and inspections that are performed on-site for 

installation of the Work and for completed Work. 

 

F. Testing Agency:  An entity engaged to perform specific tests, inspections, or both.  

Testing laboratory shall mean the same as testing agency, employee, Subcontractor, or 

Sub-subcontractor, to perform a particular construction operation, including installation, 

erection, application, and similar operations. 

 

1. Use of trade-specific terminology in referring to a trade or entity does not require 

that certain construction activities be performed by accredited or unionized 

individuals, or that requirements specified apply exclusively to specific trade(s). 

 

G. Experienced:  When used with an entity or individual, "experienced" means having 

successfully completed a minimum of five previous projects similar in nature, size, and 

extent to this Project; being familiar with special requirements indicated; and having 

complied with requirements of Authorities Having Jurisdiction (AHJ). 

 

1.4 CONFLICTING REQUIREMENTS 

 

A. Referenced Standards:  If compliance with two or more standards is specified and the 

standards establish different or conflicting requirements for minimum quantities or 

quality levels, comply with the most stringent requirement.  Refer conflicting 

requirements that are different, but apparently equal, to Architect for a decision before 

proceeding. 

 

B. Minimum Quantity or Quality Levels:  The quantity or quality level shown or specified 

shall be the minimum provided or performed.  The actual installation may comply exactly 

with the minimum quantity or quality specified, or it may exceed the minimum within 

reasonable limits.  To comply with these requirements, indicated numeric values are 

minimum or maximum, as appropriate, for the context of requirements.  Refer 

uncertainties to Architect for a decision before proceeding. 

 

1.5 ACTION SUBMITTALS 

 

A. Shop Drawings:  For mockups, provide plans, sections, and elevations, indicating 

materials and size of mockup construction. 

 

1. Indicate manufacturer and model number of individual components. 

2. Provide axonometric drawings for conditions difficult to illustrate in two 

dimensions. 

 

1.6 INFORMATIONAL SUBMITTALS 
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A. Contractor's Quality-Control Plan:  For quality-assurance and quality-control activities 

and responsibilities. 

 

B. Qualification Data:  For Contractor's quality-control personnel. 

 

C. Contractor's Statement of Responsibility:  When required by Authorities Having 

Jurisdiction (AHJ), submit copy of written statement of responsibility sent to Authorities 

Having Jurisdiction (AHJ) before starting work on the following systems: 

 

1. Seismic-force-resisting system, designated seismic system, or component listed 

in the designated seismic system quality-assurance plan prepared by Architect. 

2. Main wind-force-resisting system or a wind-resisting component listed in the 

wind-force-resisting system quality-assurance plan prepared by Architect. 

 

D. Testing Agency Qualifications:  For testing agencies specified in "Quality Assurance" 

Article 1.9 of this section, to demonstrate their capabilities and experience.  Include proof 

of qualifications in the form of a recent report on the inspection of the testing agency by a 

recognized authority. 

 

E. Schedule of Tests and Inspections:  Prepare in tabular form and include the following: 

 

1. Specification Section number and title. 

2. Entity responsible for performing tests and inspections. 

3. Description of test and inspection. 

4. Identification of applicable standards. 

5. Identification of test and inspection methods. 

6. Number of tests and inspections required. 

7. Time schedule or time span for tests and inspections. 

8. Requirements for obtaining samples. 

9. Unique characteristics of each quality-control service. 

 

1.7 CONTRACTOR'S QUALITY-CONTROL PLAN 

 

A. Quality-Control Plan, General:  Submit quality-control plan within 10 days of Notice to 

Proceed, and not less than five days prior to preconstruction conference.  Submit in 

format acceptable to Architect.  Identify personnel, procedures, controls, instructions, 

tests, records, and forms to be used to carry out Contractor's quality-assurance and 

quality-control responsibilities.  Coordinate with Contractor's construction schedule. 

 

B. Quality-Control Personnel Qualifications:  Engage qualified full-time personnel trained 

and experienced in managing and executing quality-assurance and quality-control 

procedures similar in nature and extent to those required for Project. 

 

1. Project quality-control manager may also serve as Project superintendent. 

 

C. Submittal Procedure:  Describe procedures for ensuring compliance with requirements 

through review and management of submittal process.  Indicate qualifications of 

personnel responsible for submittal review. 

 



QUALITY REQUIREMENTS        014000 - 4 

D. Testing and Inspection:  In quality-control plan, include a comprehensive schedule of 

Work requiring testing or inspection, including the following: 

 

1. Contractor-performed tests and inspections including subcontractor-performed 

tests and inspections.  Include required tests and inspections and Contractor-

elected tests and inspections. 

2. Special inspections required by Authorities Having Jurisdiction (AHJ) and 

indicated on the "Statement of Special Inspections." 

3. Owner-performed tests and inspections indicated in the Contract Documents. 

 

E. Continuous Inspection of Workmanship:  Describe process for continuous inspection 

during construction to identify and correct deficiencies in workmanship in addition to 

testing and inspection specified.  Indicate types of corrective actions to be required to 

bring work into compliance with standards of workmanship established by Contract 

requirements and approved mockups. 

 

F. Monitoring and Documentation:  Maintain testing and inspection reports including log of 

approved and rejected results.  Include work Architect has indicated as nonconforming or 

defective.  Indicate corrective actions taken to bring nonconforming work into 

compliance with requirements.  Comply with requirements of Authorities Having 

Jurisdiction (AHJ). 

 

1.8 REPORTS AND DOCUMENTS 

 

A. Test and Inspection Reports:  Prepare and submit certified written reports specified in 

other Sections.  Include the following: 

 

1. Date of issue. 

2. Project title and number. 

3. Name, address, and telephone number of testing agency. 

4. Dates and locations of samples and tests or inspections. 

5. Names of individuals making tests and inspections. 

6. Description of the Work and test and inspection method. 

7. Identification of product and Specification Section. 

8. Complete test or inspection data. 

9. Test and inspection results and an interpretation of test results. 

10. Record of temperature and weather conditions at time of sample taking and 

testing and inspecting. 

11. Comments or professional opinion on whether tested or inspected Work complies 

with the Contract Document requirements. 

12. Name and signature of laboratory inspector. 

13. Recommendations on retesting and reinspecting. 

 

B. Manufacturer's Technical Representative's Field Reports:  Prepare written information 

documenting manufacturer's technical representative's tests and inspections specified in 

other Sections.  Include the following: 

 

1. Name, address, and telephone number of technical representative making report. 

2. Statement on condition of substrates and their acceptability for installation of 

product. 

3. Statement that products at Project site comply with requirements. 
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4. Summary of installation procedures being followed, whether they comply with 

requirements and, if not, what corrective action was taken. 

5. Results of operational and other tests and a statement of whether observed 

performance complies with requirements. 

6. Statement whether conditions, products, and installation will affect warranty. 

7. Other required items indicated in individual Specification Sections. 

 

C. Factory-Authorized Service Representative's Reports:  Prepare written information 

documenting manufacturer's factory-authorized service representative's tests and 

inspections specified in other Sections.  Include the following: 

 

1. Name, address, and telephone number of factory-authorized service 

representative making report. 

2. Statement that equipment complies with requirements. 

3. Results of operational and other tests and a statement of whether observed 

performance complies with requirements. 

4. Statement whether conditions, products, and installation will affect warranty. 

5. Other required items indicated in individual Specification Sections. 

 

D. Permits, Licenses, and Certificates:  For Owner's records, submit copies of permits, 

licenses, certifications, inspection reports, releases, jurisdictional settlements, notices, 

receipts for fee payments, judgments, correspondence, records, and similar documents, 

established for compliance with standards and regulations bearing on performance of the 

Work. 

 

1.9 QUALITY ASSURANCE 

 

A. General:  Qualifications paragraphs in this article establish the minimum qualification 

levels required; individual Specification Sections specify additional requirements. 

 

B. Manufacturer Qualifications:  A firm experienced in manufacturing products or systems 

similar to those indicated for this Project and with a record of successful in-service 

performance, as well as sufficient production capacity to produce required units. 

 

C. Fabricator Qualifications:  A firm experienced in producing products similar to those 

indicated for this Project and with a record of successful in-service performance, as well 

as sufficient production capacity to produce required units. 

 

D. Installer Qualifications:  A firm or individual experienced in installing, erecting, or 

assembling work similar in material, design, and extent to that indicated for this Project, 

whose work has resulted in construction with a record of successful in-service 

performance. 

 

E. Professional Engineer Qualifications:  A professional engineer who is legally qualified to 

practice in jurisdiction where Project is located and who is experienced in providing 

engineering services of the kind indicated.  Engineering services are defined as those 

performed for installations of the system, assembly, or product that are similar in 

material, design, and extent to those indicated for this Project. 
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F. Specialists:  Certain Specification Sections require that specific construction activities 

shall be performed by entities who are recognized experts in those operations.  Specialists 

shall satisfy qualification requirements indicated and shall be engaged for the activities 

indicated. 

 

1. Requirements of Authorities Having Jurisdiction (AHJ) shall supersede 

requirements for specialists. 

 

G. Testing Agency Qualifications:  An NRTL, an NVLAP, or an independent agency with 

the experience and capability to conduct testing and inspecting indicated, as documented 

according to ASTM E 329 – “Standard Specification for Agencies Engaged in 

Construction Inspection, Testing, or Special Inspection”; and with additional 

qualifications specified in individual Sections; and, where required by Authorities Having 

Jurisdiction (AHJ), that is acceptable to authorities. 

 

1. NRTL:  A nationally recognized testing laboratory according to 29 CFR 1910.7. 

2. NVLAP:  A testing agency accredited according to NIST's National Voluntary 

Laboratory Accreditation Program. 

 

H. Manufacturer's Technical Representative Qualifications:  An authorized representative of 

manufacturer who is trained and approved by manufacturer to observe and inspect 

installation of manufacturer's products that are similar in material, design, and extent to 

those indicated for this Project. 

 

I. Factory-Authorized Service Representative Qualifications:  An authorized representative 

of manufacturer who is trained and approved by manufacturer to inspect installation of 

manufacturer's products that are similar in material, design, and extent to those indicated 

for this Project. 

 

J. Preconstruction Testing:  Where testing agency is indicated to perform preconstruction 

testing for compliance with specified requirements for performance and test methods, 

comply with the following: 

 

1. Contractor responsibilities include the following: 

 

a. Provide test specimens representative of proposed products and 

construction. 

b. Submit specimens in a timely manner with sufficient time for testing and 

analyzing results to prevent delaying the Work. 

c. Provide sizes and configurations of test assemblies, mockups, and 

laboratory mockups to adequately demonstrate capability of products to 

comply with performance requirements. 

 

2. Testing Agency Responsibilities:  Submit a certified written report of each test, 

inspection, and similar quality-assurance service to Architect, with copy to 

Contractor.  Interpret tests and inspections and state in each report whether tested 

and inspected work complies with or deviates from the Contract Documents. 
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1.10 QUALITY CONTROL 

 

A. Owner Responsibilities:  Where quality-control services are indicated as Owner's 

responsibility, Owner will engage a qualified testing agency to perform these services. 

 

1. Owner will furnish Contractor with names, addresses, and telephone numbers of 

testing agencies engaged and a description of types of testing and inspecting they 

are engaged to perform. 

2. Payment for these services will be made from testing and inspecting allowances, 

as authorized by Change Orders. 

3. Costs for retesting and reinspecting construction that replaces or is necessitated 

by work that failed to comply with the Contract Documents will be charged to 

Contractor 

 

B. Contractor Responsibilities:  Tests and inspections not explicitly assigned to Owner are 

Contractor's responsibility.  Perform additional quality-control activities required to 

verify that the Work complies with requirements, whether specified or not. 

 

1. Unless otherwise indicated, provide quality-control services specified and those 

required by Authorities Having Jurisdiction (AHJ).  Perform quality-control 

services required of Contractor by Authorities Having Jurisdiction (AHJ), 

whether specified or not. 

2. Where services are indicated as Contractor's responsibility, engage a qualified 

testing agency to perform these quality-control services. 

 

a. Contractor shall not employ same entity engaged by Owner, unless 

agreed to in writing by Owner. 

 

3. Notify testing agencies at least 24 hours in advance of time when Work that 

requires testing or inspecting will be performed. 

4. Where quality-control services are indicated as Contractor's responsibility, 

submit a certified written report, in duplicate, of each quality-control service. 

5. Testing and inspecting requested by Contractor and not required by the Contract 

Documents are Contractor's responsibility. 

6. Submit additional copies of each written report directly to Authorities Having 

Jurisdiction (AHJ), when they so direct. 

 

C. Manufacturer's Field Services:  Where indicated, engage a factory-authorized service 

representative to inspect field-assembled components and equipment installation, 

including service connections.  Report results in writing as specified in Section 013300 - 

SUBMITTAL PROCEDURES. 

 

D. Manufacturer's Technical Services:  Where indicated, engage a manufacturer's technical 

representative to observe and inspect the Work.  Manufacturer's technical representative's 

services include participation in preinstallation conferences, examination of substrates 

and conditions, verification of materials, observation of Installer activities, inspection of 

completed portions of the Work, and submittal of written reports. 
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E. Retesting/Reinspecting:  Regardless of whether original tests or inspections were 

Contractor's responsibility, provide quality-control services, including retesting and 

reinspecting, for construction that replaced Work that failed to comply with the Contract 

Documents. 

 

F. Testing Agency Responsibilities:  Cooperate with Architect and Contractor in 

performance of duties.  Provide qualified personnel to perform required tests and 

inspections. 

 

1. Notify Architect and Contractor promptly of irregularities or deficiencies 

observed in the Work during performance of its services. 

2. Determine the location from which test samples will be taken and in which in-

situ tests are conducted. 

3. Conduct and interpret tests and inspections and state in each report whether 

tested and inspected work complies with or deviates from requirements. 

4. Submit a certified written report, in duplicate, of each test, inspection, and similar 

quality-control service through Contractor. 

5. Do not release, revoke, alter, or increase the Contract Document requirements or 

approve or accept any portion of the Work. 

6. Do not perform any duties of Contractor. 

 

G. Associated Services:  Cooperate with agencies performing required tests, inspections, and 

similar quality-control services, and provide reasonable auxiliary services as requested.  

Notify agency sufficiently in advance of operations to permit assignment of personnel.  

Provide the following: 

 

1. Access to the Work. 

2. Incidental labor and facilities necessary to facilitate tests and inspections. 

3. Adequate quantities of representative samples of materials that require testing 

and inspecting.  Assist agency in obtaining samples. 

4. Facilities for storage and field curing of test samples. 

5. Delivery of samples to testing agencies. 

6. Preliminary design mix proposed for use for material mixes that require control 

by testing agency. 

7. Security and protection for samples and for testing and inspecting equipment at 

Project site. 

 

H. Coordination:  Coordinate sequence of activities to accommodate required quality-

assurance and -control services with a minimum of delay and to avoid necessity of 

removing and replacing construction to accommodate testing and inspecting. 

 

1. Schedule times for tests, inspections, obtaining samples, and similar activities. 

 

I. Schedule of Tests and Inspections:  Prepare a schedule of tests, inspections, and similar 

quality-control services required by the Contract Documents.  Coordinate and submit 

concurrently with Contractor's construction schedule.  Update as the Work progresses. 

 

1. Distribution:  Distribute schedule to Owner, Architect, testing agencies, and each 

party involved in performance of portions of the Work where tests and 

inspections are required. 
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1.11 SPECIAL TESTS AND INSPECTIONS 

 

A. Special Tests and Inspections:  Engage a qualified testing agency to conduct special tests 

and inspections required by Authorities Having Jurisdiction (AHJ) as the responsibility of 

Owner. 

 

B. Special Tests and Inspections:  Conducted by a qualified testing agency as required by 

Authorities Having Jurisdiction (AHJ), as indicated in individual Specification, and as 

follows: 

 

1. Verifying that manufacturer maintains detailed fabrication and quality-control 

procedures and reviews the completeness and adequacy of those procedures to 

perform the Work. 

2. Notifying Architect and Contractor promptly of irregularities and deficiencies 

observed in the Work during performance of its services. 

3. Submitting a certified written report of each test, inspection, and similar quality-

control service to Architect with copy to Contractor and to Authorities Having 

Jurisdiction (AHJ). 

4. Submitting a final report of special tests and inspections at Substantial 

Completion, which includes a list of unresolved deficiencies. 

5. Interpreting tests and inspections and stating in each report whether tested and 

inspected work complies with or deviates from the Contract Documents. 

6. Retesting and reinspecting corrected work. 

 

PART 2 - PRODUCTS (Not Used) 

 

PART 3 - EXECUTION 

 

3.1 ACCEPTABLE TESTING AGENCIES 

 

A. Provide name of Testing Agency for Architect and Owner approval. 

 

3.2 TEST AND INSPECTION LOG 

 

A. Test and Inspection Log:  Prepare a record of tests and inspections.  Include the 

following: 

 

1. Date test or inspection was conducted. 

2. Description of the Work tested or inspected. 

3. Date test or inspection results were transmitted to Architect. 

4. Identification of testing agency or special inspector conducting test or inspection. 

 

B. Maintain log at Project site.  Post changes and revisions as they occur.  Provide access to 

test and inspection log for Architect's reference during normal working hours. 

 

3.3 REPAIR AND PROTECTION 

 

A. General:  On completion of testing, inspecting, sample taking, and similar services, repair 

damaged construction and restore substrates and finishes. 
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1. Provide materials and comply with installation requirements specified in other 

Specification Sections or matching existing substrates and finishes.  Restore 

patched areas and extend restoration into adjoining areas with durable seams that 

are as invisible as possible.  Comply with the Contract Document requirements 

for cutting and patching in Section 017300 - EXECUTION. 

 

B. Protect construction exposed by or for quality-control service activities. 

 

C. Repair and protection are Contractor's responsibility, regardless of the assignment of 

responsibility for quality-control services. 

 

 

 

 

END OF SECTION 014000 
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SECTION 015000 - TEMPORARY FACILITIES AND CONTROLS 

 

PART 1 - GENERAL 

 

1.1 RELATED DOCUMENTS 

 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section. 

 

1.2 SUMMARY 

 

A. Section includes requirements for temporary utilities, support facilities, and security and 

protection facilities. 

 

B. Related Requirements: 

 

1. Section 011000 - SUMMARY for work restrictions and limitations on utility 

interruptions. 

2. Division 31 – EARTHWORK for disposal of ground water at Project site. 

3. Division 32 - EXTERIOR IMPROVEMENTS for Asphalt Concrete Paving and 

Materials for construction and maintenance of asphalt pavement for temporary 

roads and paved areas, if required. 

4. Division 32 – EXTERIOR IMPROVEMENTS for Portland Cement Concrete 

Paving for construction and maintenance of concrete pavement for temporary 

roads and paved areas, if required. 

 

C. Abbreviations: 

 

1. HEPA – High Efficiency Particulate Air (filter). 

2. HVAC – Heating, Ventilation, and Air Conditioning. 

3. MERV – Minimum Efficiency Reporting Value. 

4. OD – Outer Diameter. 

 

1.3 REFERENCE STANDARDS 

 

A. American National Standards Institute (ANSI): 

 

1. ICC/ANSI A117.1 – Accessible and Usable Buildings and Facilities. 

 

B. American Society for Testing and Materials (ASTM): 

 

1. ASTM E84 – Standard Test Method for Surface Burning Characteristics of 

Building Materials. 

2. ASTM E136 – Standard Test Method for Behavior of Materials in a Vertical 

Tube Furnace at 750oC. 

 

C. National Fire Protection Association (NFPA): 

 

1. NFPA 70E – Standard for Electrical Safety in the Workplace. 

2. NFPA 241 – Standard for Safeguarding Construction, Alteration, and Demolition 

Operations. 
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3. NFPA 701 – Standard Methods of Fire Tests for Flame Propagation of Textiles 

and Films. 

 

D. National Electrical Contractors Association (NECA). 

 

E. National Electrical Manufacturers Association (NEMA). 

 

F. Underwriters Laboratories (UL). 

 

G. Environmental Protection Agency (EPA). 

 

1.4 USE CHARGES 

 

A. General:  Installation and removal of and use charges for temporary facilities shall be 

included in the Contract Sum unless otherwise indicated.  Allow other entities to use 

temporary services and facilities without cost, including, but not limited to, Owner's 

construction forces, Architect, testing agencies, and Authorities Having Jurisdiction 

(AHJ). 

 

B. Sewer Service:  Pay sewer-service use charges for sewer usage by all entities for 

construction operations. 

 

C. Water Service:  Pay water-service use charges for water used by all entities for 

construction operations. 

 

D. Electric Power Service:  Pay electric-power-service use charges for electricity used by all 

entities for construction operations. 

 

1.5 INFORMATIONAL SUBMITTALS 

 

A. Site Plan:  Show temporary facilities, utility hookups, staging areas, and parking areas for 

construction personnel. 

 

B. Erosion and Sedimentation-Control Plan:  Show compliance with requirements of EPA 

Construction General Permit or Authorities Having Jurisdiction (AHJ), whichever is 

more stringent. 

 

C Fire-Safety Program:  Show compliance with requirements of NFPA 241 and Authorities 

Having Jurisdiction (AHJ).  Indicate Contractor personnel responsible for management of 

fire-prevention program. 

 

D. Moisture-Protection Plan:  Describe procedures and controls for protecting materials and 

construction from water absorption and damage. 

 

1. Describe delivery, handling, and storage provisions for materials subject to water 

absorption or water damage. 

2. Indicate procedures for discarding water-damaged materials, protocols for 

mitigating water intrusion into completed Work, and replacing water-damaged 

Work. 
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3. Indicate sequencing of work that requires water, such as sprayed fire-resistive 

materials, plastering, stucco, polished concrete, and terrazzo grinding, and 

describe plans for dealing with water from these operations.  Show procedures 

for verifying that wet construction has dried sufficiently to permit installation of 

finish materials. 

 

E. Dust and HVAC-Control Plan:  Submit coordination drawing and narrative that indicates 

the dust- and HVAC-control measures proposed for use, proposed locations, and 

proposed time frame for their operation.  Identify further options if proposed measures 

are later determined to be inadequate.  Include the following: 

 

1. Locations of dust-control partitions at each phase of work. 

2. HVAC system isolation schematic drawing. 

3. Location of proposed air-filtration system discharge. 

4. Waste handling procedures. 

5. Other dust-control measures. 

 

1.6 QUALITY ASSURANCE 

 

A. Electric Service:  Comply with NECA, NEMA, and UL standards and regulations for 

temporary electric service.  Install service to comply with NFPA 70E. 

 

B. Tests and Inspections:  Arrange for Authorities Having Jurisdiction (AHJ) to test and 

inspect each temporary utility before use.  Obtain required certifications and permits. 

 

C. Accessible Temporary Egress:  Comply with applicable provisions in ICC/ANSI A117.1. 

 

1.7 PROJECT CONDITIONS 

 

A. Temporary Use of Permanent Facilities:  Engage Installer of each permanent service to 

assume responsibility for operation, maintenance, and protection of each permanent 

service during its use as a construction facility before Owner's acceptance, regardless of 

previously assigned responsibilities. 

 

PART 2 - PRODUCTS 

 

2.1 MATERIALS 

 

A. Chain-Link Fencing:  Minimum 2-inch (50-mm), 0.148-inch- (3.8-mm-) thick, 

galvanized-steel, chain-link fabric fencing; minimum 6 feet (1.8 m) high with galvanized-

steel pipe posts; minimum 2-3/8-inch- (60-mm-) OD line posts and 2-7/8-inch- (73-mm-) 

OD corner and pull posts, with 1-5/8-inch- (42-mm-) OD top rails, with galvanized 

barbed-wire top strand. 

 

B. Polyethylene Sheet:  Reinforced, fire-resistive sheet, 10-mil (0.25-mm) minimum 

thickness, with flame-spread rating of 15 or less per ASTM E 84 and passing NFPA 701 

Test Method 2. 

 

C. Dust-Control Adhesive-Surface Walk-off Mats:  Provide mats minimum 36 by 60 inches 

(914 by 1624 mm). 
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D. Insulation:  Un-faced mineral-fiber blanket, manufactured from glass, slag wool, or rock 

wool; with maximum flame-spread and smoke-developed indexes of 25 and 50, 

respectively. 

 

2.2 TEMPORARY FACILITIES 

 

A. Field Offices, General:  Prefabricated or mobile units with serviceable finishes, 

temperature controls, and foundations adequate for normal loading. 

 

B. Common-Use Field Office:  Of sufficient size to accommodate needs of Owner, 

Architect, and construction personnel office activities and to accommodate Project 

meetings specified in other Division 01 Sections.  Keep office clean and orderly.  Furnish 

and equip offices as follows: 

 

1. Furniture required for Project-site documents including file cabinets, plan tables, 

plan racks, and bookcases. 

2. Conference room of sufficient size to accommodate meetings of ten (10) 

individuals.  Provide electrical power service and 120-V ac duplex receptacles, 

with no fewer than one receptacle on each wall.  Furnish room with conference 

table, chairs, and 4-foot- (1.2-m-) square tack and marker boards. 

3. Drinking water and private toilet. 

4. Coffee machine and supplies. 

5. Heating and cooling equipment necessary to maintain a uniform indoor 

temperature of 68 to 72 deg F (20 to 22 deg C). 

6. Lighting fixtures capable of maintaining average illumination of 20 fc (215 lx) at 

desk height. 

7. One copy of all required Code Books and/or Manuals, including the International 

Building Code, Underwriters Laboratory, and any other Codes referenced on the 

Life Safety Plan Drawing Sheet under “Code Data” section. 

 

C. Storage and Fabrication Sheds:  Provide sheds sized, furnished, and equipped to 

accommodate materials and equipment for construction operations. 

 

1. Store combustible materials apart from building. 

 

2.3 EQUIPMENT 

 

A. Fire Extinguishers:  Portable, UL rated; with class and extinguishing agent as required by 

locations and classes of fire exposures. 

 

B. HVAC Equipment:  Unless Owner authorizes use of permanent HVAC system, provide 

vented, self-contained, liquid-propane-gas or fuel-oil heaters with individual space 

thermostatic control. 

 

1. Use of gasoline-burning space heaters, open-flame heaters, or salamander-type 

heating units is prohibited. 

2. Heating Units:  Listed and labeled for type of fuel being consumed, by a 

qualified testing agency acceptable to Authorities Having Jurisdiction (AHJ), and 

marked for intended location and application. 
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3. Permanent HVAC System:  If Owner authorizes use of permanent HVAC system 

for temporary use during construction, provide filter with MERV of Eight (8) at 

each return-air grille in system and remove at end of construction and clean 

HVAC system as required in Section 017700 – PROJECT CLOSEOUT. 

 

C. Air-Filtration Units:  Primary and secondary HEPA-filter-equipped portable units with 

four-stage filtration.  Provide single switch for emergency shutoff.  Configure to run 

continuously. 

 

PART 3 - EXECUTION 

 

3.1 INSTALLATION, GENERAL 

 

A. Locate facilities where they will serve Project adequately and result in minimum 

interference with performance of the Work.  Relocate and modify facilities as required by 

progress of the Work. 

 

1. Locate facilities to limit site disturbance as specified in Section 011000 - 

SUMMARY. 

 

B. Provide each facility ready for use when needed to avoid delay.  Do not remove until 

facilities are no longer needed or are replaced by authorized use of completed permanent 

facilities. 

 

3.2 TEMPORARY UTILITY INSTALLATION 

 

A. General:  Install temporary service or connect to existing service. 

 

1. Arrange with utility company, Owner, and existing users for time when service 

can be interrupted, if necessary, to make connections for temporary services. 

 

B. Sewers and Drainage:  Provide temporary utilities to remove effluent lawfully. 

 

1. Connect temporary sewers to private system indicated as directed by Authorities 

Having Jurisdiction (AHJ). 

 

C. Water Service:  Install water service and distribution piping in sizes and pressures 

adequate for construction. 

 

D. Sanitary Facilities:  Provide temporary toilets, wash facilities, and drinking water for use 

of construction personnel.  Comply with requirements of Authorities Having Jurisdiction 

(AHJ) for type, number, location, operation, and maintenance of fixtures and facilities. 

 

E. Heating and Cooling:  Provide temporary heating and cooling required by construction 

activities for curing or drying of completed installations or for protecting installed 

construction from adverse effects of low temperatures or high humidity.  Select 

equipment that will not have a harmful effect on completed installations or elements 

being installed. 
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F. Ventilation and Humidity Control:  Provide temporary ventilation required by 

construction activities for curing or drying of completed installations or for protecting 

installed construction from adverse effects of high humidity.  Select equipment that will 

not have a harmful effect on completed installations or elements being installed.  

Coordinate ventilation requirements to produce ambient condition required and minimize 

energy consumption. 

 

1. Provide dehumidification systems when required to reduce substrate moisture 

levels to level required to allow installation or application of finishes. 

 

G. Electric Power Service:  Provide electric power service and distribution system of 

sufficient size, capacity, and power characteristics required for construction operations. 

 

1. Install electric power service underground unless otherwise indicated. 

2. Connect temporary service to Owner's existing power source, as directed by 

Owner. 

 

H. Lighting:  Provide temporary lighting with local switching that provides adequate 

illumination for construction operations, observations, inspections, and traffic conditions. 

 

1. Install and operate temporary lighting that fulfills security and protection 

requirements without operating entire system. 

2. Install lighting for Project identification sign, if required. 

 

I. Telephone Service:  Provide temporary telephone service in common-use facilities for 

use by all construction personnel.  Install one (1) telephone line for each field office. 

 

1. Provide additional telephone lines for the following: 

 

a. Provide a dedicated telephone line for each facsimile machine in each 

field office. 

 

2. At each telephone, post a list of important telephone numbers. 

 

a. Police and fire departments. 

b. Ambulance service. 

c. Contractor's home office. 

d. Contractor's emergency after-hours telephone number. 

e. Architect's office. 

f. Engineers' offices. 

g. Owner's office. 

h. Principal subcontractors' field and home offices. 

 

3. Provide superintendent with cellular telephone or portable two-way radio for use 

when away from field office. 

 

J. Electronic Communication Service:  Provide a desktop computer in the primary field 

office adequate for use by Architect and Owner to access Project electronic documents 

and maintain electronic communications.   
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3.3 SUPPORT FACILITIES INSTALLATION 

 

A. General:  Comply with the following: 

 

1. Provide construction for temporary offices, shops, and sheds located within 

construction area or within 30 feet (9 m) of building lines that is noncombustible 

according to ASTM E 136.  Comply with NFPA 241. 

2. Maintain support facilities until Architect schedules Substantial Completion 

inspection.  Remove before Substantial Completion.  Personnel remaining after 

Substantial Completion will be permitted to use permanent facilities, under 

conditions acceptable to Owner. 

 

B. Temporary Roads and Paved Areas:  Construct and maintain temporary roads and paved 

areas adequate for construction operations.  Locate temporary roads and paved areas 

within construction limits indicated on Drawings. 

 

1. Provide dust-control treatment that is nonpolluting and non-tracking.  Reapply 

treatment as required to minimize dust. 

 

C. Temporary Use of Permanent Roads and Paved Areas:  Locate temporary roads and 

paved areas in same location as permanent roads and paved areas.  Construct and 

maintain temporary roads and paved areas adequate for construction operations.  Extend 

temporary roads and paved areas, within construction limits indicated, as necessary for 

construction operations. 

 

1. Coordinate elevations of temporary roads and paved areas with permanent roads 

and paved areas. 

2. Prepare subgrade and install sub-base and base for temporary roads and paved 

areas according to Division 31 - EARTHWORK for earth moving. 

3. Recondition base after temporary use, including removing contaminated material, 

re-grading, proof-rolling, compacting, and testing. 

4. Delay installation of final course of permanent hot-mix asphalt pavement until 

immediately before Substantial Completion.  Repair hot-mix asphalt base-course 

pavement before installation of final course according to Division 32 – 

EXTERIOR IMPROVEMENTS for Asphalt Concrete Paving and Materials. 

 

D. Traffic Controls:  Comply with requirements of Authorities Having Jurisdiction (AHJ). 

 

1. Protect existing site improvements to remain including curbs, pavement, and 

utilities. 

2. Maintain access for fire-fighting equipment and access to fire hydrants. 

 

E. Vehicular Access and Parking: Conduct the Work so as to ensure the least possible 

obstruction to vehicular traffic and inconvenience to the general public and the residents 

in the vicinity of the Work and to ensure the protection of persons, property and natural 

resources. No existing road or street shall be closed to the public except with the 

permission of the Owner and local Authorities Having Jurisdiction (AHJ). 

 

F. Dewatering Facilities and Drains:  Comply with requirements of Authorities Having 

Jurisdiction (AHJ).  Maintain Project site, excavations, and construction free of water. 
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1. Dispose of rainwater in a lawful manner that will not result in flooding Project or 

adjoining properties or endanger permanent Work or temporary facilities. 

2. Remove snow and ice as required to minimize accumulations. 

 

G. Waste Disposal Facilities:  Comply with requirements specified in Section 017419 - 

CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL. 

 

H. Waste Disposal Facilities:  Provide waste-collection containers in sizes adequate to 

handle waste from construction operations.  Comply with requirements of Authorities 

Having Jurisdiction (AHJ).  Comply with progress cleaning requirements in 

Section 017300 - EXECUTION. 

 

I. Lifts and Hoists:  Provide facilities necessary for hoisting materials and personnel. 

 

1. Truck cranes and similar devices used for hoisting materials are considered "tools 

and equipment" and not temporary facilities. 

 

3.4 SECURITY AND PROTECTION FACILITIES INSTALLATION 

 

A. Protection of Existing Facilities:  Protect existing vegetation, equipment, structures, 

utilities, and other improvements at Project site and on adjacent properties, except those 

indicated to be removed or altered.  Repair damage to existing facilities. 

 

B. Environmental Protection:  Provide protection, operate temporary facilities, and conduct 

construction as required to comply with environmental regulations and that minimize 

possible air, waterway, and subsoil contamination or pollution or other undesirable 

effects. 

 

1. Comply with work restrictions specified in Section 011000 - SUMMARY. 

 

C. Temporary Erosion and Sedimentation Control:  Provide measures to prevent soil erosion 

and discharge of soil-bearing water runoff and airborne dust to undisturbed areas and to 

adjacent properties and walkways, according to requirements of EPA Construction 

General Permit or Authorities Having Jurisdiction (AHJ), whichever is more stringent. 

 

1. Verify that flows of water redirected from construction areas or generated by 

construction activity do not enter or cross tree- or plant- protection zones. 

2. Inspect, repair, and maintain erosion- and sedimentation-control measures during 

construction until permanent vegetation has been established. 

3. Clean, repair, and restore adjoining properties and roads affected by erosion and 

sedimentation from Project site during the course of Project. 

4. Remove erosion and sedimentation controls and restore and stabilize areas 

disturbed during removal. 

 

D. Storm Water Control:  Comply with requirements of Authorities Having Jurisdiction 

(AHJ).  Provide barriers in and around excavations and subgrade construction to prevent 

flooding by runoff of storm water from heavy rains. 

 

E. Tree and Plant Protection:  Install temporary fencing located as indicated or outside the 

drip line of trees to protect vegetation from damage from construction operations.  Protect 

tree root systems from damage, flooding, and erosion. 
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F. Pest Control:  Engage pest-control service to recommend practices to minimize attraction 

and harboring of rodents, roaches, and other pests and to perform extermination and 

control procedures at regular intervals so Project will be free of pests and their residues at 

Substantial Completion.  Perform control operations lawfully, using environmentally safe 

materials. 

 

G. Site Enclosure Fence:  Prior to commencing earthwork, furnish and install site enclosure 

fence in a manner that will prevent people and animals from easily entering site except by 

entrance gates. 

 

1. Extent of Fence:  As required to enclose entire Project site or portion determined 

sufficient to accommodate construction operations. 

2. Maintain security by limiting number of keys and restricting distribution to 

authorized personnel.  Furnish one set of keys to Owner. 

 

H. Security Enclosure and Lockup:  Install temporary enclosure around partially completed 

areas of construction.  Provide lockable entrances to prevent unauthorized entrance, 

vandalism, theft, and similar violations of security.  Lock entrances at end of each work 

day. 

 

I. Barricades, Warning Signs, and Lights:  Comply with requirements of Authorities 

Having Jurisdiction (AHJ) for erecting structurally adequate barricades, including 

warning signs and lighting. 

 

J. Temporary Enclosures:  Provide temporary enclosures for protection of construction, in 

progress and completed, from exposure, foul weather, other construction operations, and 

similar activities.  Provide temporary weather tight enclosure for building exterior. 

 

1. Where heating or cooling is needed and permanent enclosure is incomplete, 

insulate temporary enclosures. 

 

3.5 MOISTURE AND MOLD CONTROL 

 

A. Contractor's Moisture-Protection Plan:  Avoid trapping water in finished work.  

Document visible signs of mold that may appear during construction. 

 

B. Exposed Construction Phase:  Before installation of weather barriers, when materials are 

subject to wetting and exposure and to airborne mold spores, protect as follows: 

 

1. Protect porous materials from water damage. 

2. Protect stored and installed material from flowing or standing water. 

3. Keep porous and organic materials from coming into prolonged contact with 

concrete. 

4. Remove standing water from decks. 

5. Keep deck openings covered or dammed. 
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C. Partially Enclosed Construction Phase:  After installation of weather barriers but before 

full enclosure and conditioning of building, when installed materials are still subject to 

infiltration of moisture and ambient mold spores, protect as follows: 

 

1. Do not load or install drywall or other porous materials or components, or items 

with high organic content, into partially enclosed building. 

2. Keep interior spaces reasonably clean and protected from water damage. 

3. Periodically collect and remove waste containing cellulose or other organic 

matter. 

4. Discard or replace water-damaged material. 

5. Do not install material that is wet. 

6. Discard, replace, or clean stored or installed material that begins to grow mold. 

7. Perform work in a sequence that allows any wet materials adequate time to dry 

before enclosing the material in drywall or other interior finishes. 

 

D. Additional Requirements: 

 

1. Refer to Section 011000 – SUMMARY, paragraph 1.10.H for more specific 

requirements concerning water infiltration and mold control. 

2. Refer to Section 092900 – GYPSUM BOARD, paragraph 2.2.B.4 for special 

interior gypsum board that shall be installed if exterior building envelope is not 

complete and interior of building is susceptible to water intrusion and potential 

damage to regular gypsum board partitions. 

 

3.6 OPERATION, TERMINATION, AND REMOVAL 

 

A. Supervision:  Enforce strict discipline in use of temporary facilities.  To minimize waste 

and abuse, limit availability of temporary facilities to essential and intended uses. 

 

B. Maintenance:  Maintain facilities in good operating condition until removal. 

 

1. Maintain operation of temporary enclosures, heating, cooling, humidity control, 

ventilation, and similar facilities on a 24-hour basis where required to achieve 

indicated results and to avoid possibility of damage. 

 

C. Operate Project-identification-sign lighting daily from dusk until 12:00 midnight. 

 

D. Temporary Facility Changeover:  Do not change over from using temporary security and 

protection facilities to permanent facilities until Substantial Completion. 

 

E. Termination and Removal:  Remove each temporary facility when need for its service has 

ended, when it has been replaced by authorized use of a permanent facility, or no later 

than Substantial Completion.  Complete or, if necessary, restore permanent construction 

that may have been delayed because of interference with temporary facility.  Repair 

damaged Work, clean exposed surfaces, and replace construction that cannot be 

satisfactorily repaired. 

 

1. Materials and facilities that constitute temporary facilities are property of 

Contractor.  Owner reserves right to take possession of Project identification 

signs. 



TEMPORARY FACILITIES AND CONTROLS     015000 - 11 

2. Remove temporary roads and paved areas not intended for or acceptable for 

integration into permanent construction.  Where area is intended for landscape 

development, remove soil and aggregate fill that do not comply with 

requirements for fill or subsoil.  Remove materials contaminated with road oil, 

asphalt and other petrochemical compounds, and other substances that might 

impair growth of plant materials or lawns.  Repair or replace street paving, curbs, 

and sidewalks at temporary entrances, as required by Authorities Having 

Jurisdiction (AHJ). 

3. At Substantial Completion, repair, renovate, and clean permanent facilities used 

during construction period.  Comply with final cleaning requirements specified in 

Section 017700 – PROJECT CLOSEOUT 

 

 

 

END OF SECTION 015000 
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SECTION 016000 - PRODUCT REQUIREMENTS 

 

PART 1 -  GENERAL 

 

1.1 SUMMARY 

 

A. This Section includes administrative and procedural requirements for selecting products 

for use in Project; product delivery, storage, and handling; manufacturers' standard 

warranties on products; special warranties; product substitutions; and comparable 

products. 

 

B. Related Requirements: 

 

1. See Section 017700 – PROJECT CLOSEOUT for submitting warranties for 

contract closeout. 

2. See Section 012500 – SUBSTITUTION PROCEDURES for specific 

requirements regarding substitutions. 

 

C. See Divisions 2 through 28 Sections for specific requirements for warranties on products 

and installations specified to be warranted. 

 

D. Where National Standard Publications are referenced, they refer to the latest published 

edition as of the date of bidding, unless stated otherwise. 

 

1.2 DEFINITIONS 

 

A. Products:  Items purchased for incorporating into the Work, whether purchased for 

Project or taken from previously purchased stock.  The term "product" includes the terms 

"material," "equipment," "system," and terms of similar intent. 

 

1. Named Products:  Items identified by manufacturer's product name, including 

make or model number or other designation, shown or listed in manufacturer's 

published product literature, that is current as of date of the Contract Documents. 

2. New Products:  Items that have not previously been incorporated into another 

project or facility.  Products salvaged or recycled from other projects are not 

considered new products. 

3. Comparable Product:  Product that is demonstrated and approved through 

submittal process, or where indicated as a product substitution, to have the 

indicated qualities related to type, function, dimension, in-service performance, 

physical properties, appearance, and other characteristics that are equivalent or 

exceed those of specified product. 

 

B. Substitutions:  Changes in products, materials, equipment, and methods of construction 

from those required by the Contract Documents and proposed by Contractor. 

 

C. Basis-of-Design Product Specification:  Where a specific manufacturer's product is 

named and accompanied by the words "basis of design," including make or model 

number or other designation, to establish the significant qualities related to type, function, 

dimension, in-service performance, physical properties, appearance, and other 

characteristics for purposes of evaluating comparable products of other named 

manufacturers. 
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D. Manufacturer's Warranty:  Preprinted written warranty published by individual 

manufacturer for a particular product and specifically endorsed by manufacturer to 

Owner. 

 

E. Special Warranty:  Written warranty required by or incorporated into the Contract 

Documents, either to extend time limit provided by manufacturer's warranty or to provide 

more rights for Owner. 

 

1.3 SUBMITTALS 

 

A. Product List:  Submit a list, in tabular from, showing specified products.  Include generic 

names of products required.  Include manufacturer's name and proprietary product names 

for each product. 

 

1. Coordinate product list with Contractor's Construction Schedule and the 

Submittals Schedule. 

2. Completed List:  Within fourteen (14) days after date of commencement of the 

Work, submit three (3) copies of completed product list.  Include a written 

explanation for omissions of data and for variations from Contract requirements. 

3. Architect's Action:  Architect will respond in writing to Contractor within seven 

(7) days of receipt of completed product list.  Architect's response will include a 

list of unacceptable product selections and a brief explanation of reasons for this 

action.  Architect's response, or lack of response, does not constitute a waiver of 

requirement that products comply with the Contract Documents. 

 

B. Substitution Requests: 

 

1. General: 

 

a. Materials, products, and equipment described in the Contract Documents 

establish a standard of required function and a minimum desired quality 

or performance level, or other minimum dimensions and capacities, to be 

met by any proposed substitution.  Acceptability of substitutions will not 

be considered during bidding period. 

b. The burden of proof of equality rests with the General Contractor (Prime 

Bidder) and final decision with the Architect. 

c. The Architect will make no decisions until after award of contract. 

d. Any proposal for substitution shall be submitted within thirty (30) days 

after the award of the contract.  Substitutions for materials or methods as 

specified may only be incorporated into the work after a written order 

from Architect has been obtained.  The offering of a substitute shall be 

construed as including necessary modifications to design, required 

appurtenances, and all new building systems, for functioning of said 

substitution.  In no case will an article other than as specified be 

considered if brought on site without previous authority. 

e. Contractor may be involved to submit items similar to certain of those 

specified but of different monetary value.  If Architect approves such 

substitution and amount to be added to or deducted from the Contract 

agreed upon, it then shall be treated as above. 
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f. Should a substitution be accepted and should the substitute material 

prove defective or otherwise unsatisfactory for the service intended, and 

within the warranty period, the Contractor shall replace this material or 

equipment with that originally specified, without cost to the Owner. 

 

2. Procedures:  Refer to Section 012500 – SUBSTITUTION PROCEDURES for 

details requirements regarding substitution requests.. 

 

C. Basis-of-Design Product Specification Submittal:  Comply with requirements in Section 

013300 - SUBMITTAL PROCEDURES.  Show compliance with requirements. 

 

D. Proof of Compliance: 

 

1. When Proofs of Compliance for materials and equipment are called for in the 

Specifications, or requested by the Architect, such proofs of Compliance shall be 

furnished by the Contractor in one or more of the following ways: 

 

a. Certificates of Compliance shall be Notarized statements from the 

manufacture certifying that the materials conform to the respective type, 

class or grade of the reference standards named in the Specifications.  In 

the case of stock-labeled products of standard manufacture which have a 

record of satisfactory performance in similar work over a period of not 

less than five (5) years, the Architect may, at his option, accept a 

Certificate of Compliance in lieu of other forms of proof named 

hereinafter. 

b. Mill Certificates shall be the manufacturer's certified mill and laboratory 

certificates. 

c. Testing Laboratory Certificates shall be certifications from a testing 

laboratory, bureau or agency, certifying that the materials or products or 

equipment have been tested within a period of acceptable to the 

Architect; they conform to the reference Standards named in the 

Specifications; and give the values of each test as called in the 

Specifications. 

d. Report of Actual Laboratory Tests shall be the reported results of actual 

tests of a material, product or equipment made by a testing laboratory, 

bureau, or agency approved by the Architect.  The report shall state the 

values obtained for each reference Standard name in the Specifications 

and shall be submitted to the Architect in such form as approved by him. 

 

2. The cost of all testing of materials and equipment required to meet the 

requirements of this Article shall be paid for by the Contractor. 

3. If any material, or product or equipment, fails to meet the requirements of the 

Contract Documents, any previous approvals will be withdrawn and such 

material, or product or equipment, shall be subject to removal and replacement 

by the Contractor with material, or product or equipment, meeting the Contract 

requirements; or, at the discretion of the Architect, the defective materials and 

equipment may be permitted to remain in-place subject to proper adjustment of 

the Contract Sum as determined by the Architect. 
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1.4 QUALITY ASSURANCE 

 

A. Compatibility of Options:  If Contractor is given option of selecting between two or more 

products for use on Project, product selected shall be compatible with products 

previously selected, even if previously selected products were also options. 

 

1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING 

 

A. Deliver, store, and handle products using means and methods that will prevent damage, 

deterioration, and loss, including theft.  Comply with manufacturer's written instructions. 

 

1. Schedule delivery to minimize long-term storage at Project site and to prevent 

overcrowding of construction spaces. 

2. Coordinate delivery with installation time to ensure minimum holding time for 

items that are flammable, hazardous, easily damaged, or sensitive to 

deterioration, theft, and other losses. 

3. Deliver products to Project site in an undamaged condition in manufacturer's 

original sealed container or other packaging system, complete with labels and 

instructions for handling, storing, unpacking, protecting, and installing. 

4. Inspect products on delivery to ensure compliance with the Contract Documents 

and to ensure that products are undamaged and properly protected. 

5. Store products to allow for inspection and measurement of quantity or counting 

of units. 

6. Store materials in a manner that will not endanger Project structure. 

7. Store products that are subject to damage by the elements, under cover in a 

weather-tight enclosure above ground, with ventilation adequate to prevent 

condensation. 

8. Comply with product manufacturer's written instructions for temperature, 

humidity, ventilation, and weather-protection requirements for storage. 

9. Protect stored products from damage. 

 

1.6 PRODUCT WARRANTIES 

 

A. Warranties specified in other Sections shall be in addition to, and run concurrent with, 

other warranties required by the Contract Documents.  Manufacturer's disclaimers and 

limitations on product warranties do not relieve Contractor of obligations under 

requirements of the Contract Documents. 

 

B. Special Warranties:  Prepare a written document that contains appropriate terms and 

identification, ready for execution.  Submit a draft for approval before final execution. 

 

1. Manufacturer's Standard Form:  Modified to include Project-specific information 

and properly executed. 

2. Refer to Divisions 2 through 28 Sections for specific content requirements and 

particular requirements for submitting special warranties. 

 

C. Submittal Time:  Comply with requirements in Section 017700 – PROJECT 

CLOSEOUT. 
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PART 2 - PRODUCTS 

 

2.1 PRODUCT OPTIONS 

 

A. General Product Requirements:  Provide products that comply with the Contract 

Documents, that are undamaged and, unless otherwise indicated, that are new at time of 

installation. 

 

1. Provide products complete with accessories, trim, finish, fasteners, and other 

items needed for a complete installation and indicated use and effect. 

2. Standard Products:  If available, and unless custom products or nonstandard 

options are specified, provide standard products of types that have been produced 

and used successfully in similar situations on other projects. 

3. Architect reserves the right to limit selection to products with warranties not in 

conflict with requirements of the Contract Documents. 

4. Where products are accompanied by the term "as selected," Architect will make 

selection. 

5. Where products are accompanied by the term "match sample," sample to be 

matched is Architect's. 

6. Descriptive, performance, and reference standard requirements in the 

Specifications establish "salient characteristics" of products. 

 

B. Product Selection Procedures:  Procedures for product selection include the following: 

 

1. Product:  Where Specification paragraphs or subparagraphs titled "Product" name 

a single product and manufacturer, provide the product named. 

 

a. Substitutions may be considered. 

 

2. Manufacturer/Source:  Where Specification paragraphs or subparagraphs titled 

"Manufacturer" or "Source" name single manufacturers or sources, provide a 

product by the manufacturer or from the source named that complies with 

requirements. 

 

a. Substitutions may be considered. 

 

3. Visual Selection Specification:  Where Specifications include the phrase "as 

selected from manufacturer's colors, patterns, textures" or a similar phrase, select 

a product (and manufacturer) that complies with other specified requirements. 

 

a. Standard Range:  Where Specifications include the phrase "standard 

range of colors, patterns, textures" or similar phrase, Architect will select 

color, pattern, or texture from manufacturer's product line that does not 

include premium items. 

 

2.2 PRODUCT SUBSTITUTIONS 

 

A. Timing:  Architect will consider requests for substitution if received within seven (7) 

days after the Notice to Proceed.  Requests received after that time may be considered or 

rejected at discretion of Architect. 
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B. Conditions:  Architect will consider Contractor's request for substitution when the 

following conditions are satisfied.  If the following conditions are not satisfied, Architect 

will return requests without action, except to record noncompliance with these 

requirements: 

 

1. Requested substitution offers Owner a substantial advantage in cost, time, energy 

conservation, or other considerations, after deducting additional responsibilities 

Owner must assume.  Owner's additional responsibilities may include 

compensation to Architect for redesign and evaluation services, increased cost of 

other construction by Owner, and similar considerations. 

2. Requested substitution does not require extensive revisions to the Contract 

Documents. 

3. Requested substitution is consistent with the Contract Documents and will 

produce indicated results. 

4. Substitution request is fully documented and properly submitted. 

5. Requested substitution will not adversely affect Contractor's Construction 

Schedule. 

6. Requested substitution has received necessary approvals of Authorities Having 

Jurisdiction (AHJ). 

7. Requested substitution is compatible with other portions of the Work. 

8. Requested substitution has been coordinated with other portions of the Work. 

9. Requested substitution provides specified warranty. 

 

2.3 COMPARABLE PRODUCTS 

 

A. Where products or manufacturers are specified by name, submit the following, in 

addition to other required submittals, to obtain approval of an unnamed product: 

 

1. Evidence that the proposed product does not require extensive revisions to the 

Contract Documents, that it is consistent with the Contract Documents and will 

produce the indicated results, and that it is compatible with other portions of the 

Work. 

2. Detailed comparison of significant qualities of proposed product with those 

named in the Specifications.  Significant qualities include attributes such as 

performance, weight, size, durability, visual effect, and specific features and 

requirements indicated. 

3. Evidence that proposed product provides specified warranty. 

4. List of similar installations for completed projects with project names and 

addresses and names and addresses of Architects and Owners, if requested. 

5. Samples, if requested. 

 

PART 3 - EXECUTION (Not Used) 

 

END OF SECTION 016000 



EXECUTION          017300 - 1 

SECTION 017300 - EXECUTION 

 

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

A. Section includes general administrative and procedural requirements governing execution 

of the Work including, but not limited to, the following: 

 

1. Construction layout. 

2. Field engineering and surveying. 

3. Installation of the Work. 

4. Cutting and patching. 

5. Coordination of Owner-installed products. 

6. Progress cleaning. 

7. Starting and adjusting. 

8. Protection of installed construction. 

 

B. Related Requirements: 

 

1. Section 011000 – SUMMARY for limits on use of Project site. 

2. Section 017700 – PROJECT CLOSEOUT for submitting final property survey 

with Project Record Documents, recording of Owner-accepted deviations from 

indicated lines and levels, and final cleaning. 

 

1.2 INFORMATIONAL SUBMITTALS 

 

A. Certificates:  Submit certificate signed by a professional engineer, licensed in the state 

where the Project is located, certifying that location and elevation of improvements 

comply with requirements. 

 

B. Landfill Receipts:  Submit copy of receipts issued by a landfill facility, licensed to accept 

hazardous materials, for hazardous waste disposal. 

 

C. Certified Surveys:  Submit two copies signed by professional engineer, licensed in the 

state where the Project is located. 

 

D. Final Property Survey:  Submit 10 copies showing the Work performed and record 

survey data. 

 

1.3 QUALITY ASSURANCE 

 

A. Land Surveyor Qualifications:  A professional land surveyor who is legally qualified to 

practice in jurisdiction where Project is located and who is experienced in providing land-

surveying services of the kind indicated. 

 

B. Cutting and Patching:  Comply with requirements for and limitations on cutting and 

patching of construction elements. 
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1. Structural Elements:  When cutting and patching structural elements, notify 

Architect of locations and details of cutting and await directions from Architect 

before proceeding.  Shore, brace, and support structural element during cutting 

and patching.  Do not cut and patch structural elements in a manner that could 

change their load-carrying capacity or increase deflection. 

2. Operational Elements:  Do not cut and patch operating elements and related 

components in a manner that results in reducing their capacity to perform as 

intended or that results in increased maintenance or decreased operational life or 

safety. 

3. Other Construction Elements:  Do not cut and patch other construction elements 

or components in a manner that could change their load-carrying capacity, that 

results in reducing their capacity to perform as intended, or that results in 

increased maintenance or decreased operational life or safety 

4. Visual Elements:  Do not cut and patch construction in a manner that results in 

visual evidence of cutting and patching.  Do not cut and patch exposed 

construction in a manner that would, in Architect's opinion, reduce the building's 

aesthetic qualities.  Remove and replace construction that has been cut and 

patched in a visually unsatisfactory manner. 

5. Refer to Section 017329 – CUTTING AND PATCHING for additional 

information. 

 

PART 2 - PRODUCTS 

 

2.1 MATERIALS 

 

A. General:  Comply with requirements specified in other Sections. 

 

B. In-Place Materials:  Use materials for patching identical to in-place materials.  For 

exposed surfaces, use materials that visually match in-place adjacent surfaces to the 

fullest extent possible. 

 

1. If identical materials are unavailable or cannot be used, use materials that, when 

installed, will provide a match acceptable to Architect for the visual and 

functional performance of in-place materials. 

 

PART 3 - EXECUTION 

 

3.1 EXAMINATION 

 

A. Existing Conditions:  The existence and location of underground and other utilities and 

construction indicated as existing are not guaranteed.  Before beginning sitework, 

investigate and verify the existence and location of underground utilities, electrical 

systems, and other construction affecting the Work. 

 

1. Before construction, verify the location and invert elevation at points of 

connection of sanitary sewer, storm sewer, and water-service piping; 

underground electrical services, and other utilities. 

2. Furnish location data for work related to Project that must be performed by 

public utilities serving Project site. 
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B. Examination and Acceptance of Conditions:  Before proceeding with each component of 

the Work, examine substrates, areas, and conditions, with Installer or Applicator present 

where indicated, for compliance with requirements for installation tolerances and other 

conditions affecting performance.  Record observations. 

 

1. Examine roughing-in for mechanical and electrical systems to verify actual 

locations of connections before equipment and fixture installation. 

2. Examine walls, floors, and roofs for suitable conditions where products and 

systems are to be installed. 

3. Verify compatibility with and suitability of substrates, including compatibility 

with existing finishes or primers. 

 

C. Proceed with installation only after unsatisfactory conditions have been corrected.  

Proceeding with the Work indicates acceptance of surfaces and conditions. 

 

3.2 PREPARATION 

 

A. Existing Utility Information:  Furnish information to local utility and Owner that is 

necessary to adjust, move, or relocate existing utility structures, utility poles, lines, 

services, or other utility appurtenances located in or affected by construction.  Coordinate 

with Authorities Having Jurisdiction (AHJ). 

 

B. Field Measurements:  Take field measurements as required to fit the Work properly.  

Recheck measurements before installing each product.  Where portions of the Work are 

indicated to fit to other construction, verify dimensions of other construction by field 

measurements before fabrication.  Coordinate fabrication schedule with construction 

progress to avoid delaying the Work. 

 

C. Space Requirements:  Verify space requirements and dimensions of items shown 

diagrammatically on Drawings. 

 

D. Review of Contract Documents and Field Conditions:  Immediately on discovery of the 

need for clarification of the Contract Documents caused by differing field conditions 

outside the control of Contractor, submit a Request For Information (RFI) to Architect 

according to requirements in Section 013100 - PROJECT MANAGEMENT AND 

COORDINATION. 

 

3.3 CONSTRUCTION LAYOUT 

 

A. Verification:  Before proceeding to lay out the Work, verify layout information shown on 

Drawings, in relation to the property survey and existing benchmarks.  If discrepancies 

are discovered, notify Architect promptly. 

 

B. General:  Engage a professional engineer, licensed in the state where the Project is 

located, to lay out the Work using accepted surveying practices. 

 

1. Establish benchmarks and control points to set lines and levels at each story of 

construction and elsewhere as needed to locate each element of Project. 

2. Establish limits on use of Project site. 

3. Establish dimensions within tolerances indicated.  Do not scale Drawings to 

obtain required dimensions. 
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4. Inform installers of lines and levels to which they must comply. 

5. Check the location, level and plumb, of every major element as the Work 

progresses. 

6. Notify Architect when deviations from required lines and levels exceed allowable 

tolerances. 

7. Close site surveys with an error of closure equal to or less than the standard 

established by Authorities Having Jurisdiction (AHJ). 

 

C. Site Improvements:  Locate and lay out site improvements, including pavements, grading, 

fill and topsoil placement, utility slopes, and rim and invert elevations. 

 

D. Building Lines and Levels:  Locate and lay out control lines and levels for structures, 

building foundations, column grids, and floor levels, including those required for 

mechanical and electrical work.  Transfer survey markings and elevations for use with 

control lines and levels.  Level foundations and piers from two or more locations. 

 

E. Record Log:  Maintain a log of layout control work.  Record deviations from required 

lines and levels.  Include beginning and ending dates and times of surveys, weather 

conditions, name and duty of each survey party member, and types of instruments and 

tapes used.  Make the log available for reference by Architect. 

 

3.4 FIELD ENGINEERING 

 

A. Reference Points:  Locate existing permanent benchmarks, control points, and similar 

reference points before beginning the Work.  Preserve and protect permanent benchmarks 

and control points during construction operations. 

 

B. Benchmarks:  Establish and maintain a minimum of two permanent benchmarks on 

Project site, referenced to data established by survey control points.  Comply with 

Authorities Having Jurisdiction (AHJ) for type and size of benchmark. 

 

1. Record benchmark locations, with horizontal and vertical data, on Project Record 

Documents. 

 

C. Certified Survey:  On completion of foundation walls, major site improvements, and 

other work requiring field-engineering services, prepare a certified survey showing 

dimensions, locations, angles, and elevations of construction and sitework. 

 

3.5 INSTALLATION 

 

A. General:  Locate the Work and components of the Work accurately, in correct alignment 

and elevation, as indicated. 

 

1. Make vertical work plumb and make horizontal work level. 

2. Where space is limited, install components to maximize space available for 

maintenance and ease of removal for replacement. 

3. Conceal pipes, ducts, and wiring in finished areas unless otherwise indicated. 

 

B. Comply with manufacturer's written instructions and recommendations for installing 

products in applications indicated. 
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C. Install products at the time and under conditions that will ensure the best possible results.  

Maintain conditions required for product performance until Substantial Completion. 

 

D. Conduct construction operations so no part of the Work is subjected to damaging 

operations or loading in excess of that expected during normal conditions of occupancy. 

 

E. Sequence the Work and allow adequate clearances to accommodate movement of 

construction items on site and placement in permanent locations. 

 

F. Tools and Equipment:  Do not use tools or equipment that produce harmful noise levels. 

 

G. Templates:  Obtain and distribute to the parties involved templates for work specified to 

be factory prepared and field installed.  Check Shop Drawings of other work to confirm 

that adequate provisions are made for locating and installing products to comply with 

indicated requirements. 

 

H. Attachment:  Provide blocking and attachment plates and anchors and fasteners of 

adequate size and number to securely anchor each component in place, accurately located 

and aligned with other portions of the Work.  Where size and type of attachments are not 

indicated, verify size and type required for load conditions. 

 

1. Mounting Heights:  Where mounting heights are not indicated, mount 

components at heights directed by Architect. 

2. Allow for building movement, including thermal expansion and contraction. 

3. Coordinate installation of anchorages.  Furnish setting drawings, templates, and 

directions for installing anchorages, including sleeves, concrete inserts, anchor 

bolts, and items with integral anchors, that are to be embedded in concrete or 

masonry.  Deliver such items to Project site in time for installation. 

 

I. Joints:  Make joints of uniform width.  Where joint locations in exposed work are not 

indicated, arrange joints for the best visual effect.  Fit exposed connections together to 

form hairline joints. 

 

J. Hazardous Materials:  Use products, cleaners, and installation materials that are not 

considered hazardous. 

 

3.6 CUTTING AND PATCHING 

 

A. Cutting and Patching, General:  Employ skilled workers to perform cutting and patching.  

Proceed with cutting and patching at the earliest feasible time, and complete without 

delay. 

 

1. Cut in-place construction to provide for installation of other components or 

performance of other construction, and subsequently patch as required to restore 

surfaces to their original condition. 

 

B. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or 

damaged during installation or cutting and patching operations, by methods and with 

materials so as not to void existing warranties. 

 

C. Temporary Support:  Provide temporary support of work to be cut. 
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D. Protection:  Protect in-place construction during cutting and patching to prevent damage.  

Provide protection from adverse weather conditions for portions of Project that might be 

exposed during cutting and patching operations. 

 

E. Adjacent Occupied Areas:  Avoid interference with use of adjoining areas or interruption 

of free passage to adjoining areas. 

 

F. Existing Utility Services and Mechanical/Electrical Systems:  Where existing 

services/systems are required to be removed, relocated, or abandoned, bypass such 

services/systems before cutting to prevent interruption to occupied areas. 

 

G. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and 

similar operations, including excavation, using methods least likely to damage elements 

retained or adjoining construction.  If possible, review proposed procedures with original 

Installer; comply with original Installer's written recommendations. 

 

1. In general, use hand or small power tools designed for sawing and grinding, not 

hammering and chopping.  Cut holes and slots neatly to minimum size required, 

and with minimum disturbance of adjacent surfaces.  Temporarily cover 

openings when not in use. 

2. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed 

surfaces. 

3. Concrete and Masonry:  Cut using a cutting machine, such as an abrasive saw or 

a diamond-core drill. 

4. Excavating and Backfilling:  Comply with requirements in applicable Sections 

where required by cutting and patching operations. 

5. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions 

to be removed.  Cap, valve, or plug and seal remaining portion of pipe or conduit 

to prevent entrance of moisture or other foreign matter after cutting. 

6. Proceed with patching after construction operations requiring cutting are 

complete. 

 

H. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar 

operations following performance of other work.  Patch with durable seams that are as 

invisible as practicable.  Provide materials and comply with installation requirements 

specified in other Sections, where applicable. 

 

1. Inspection:  Where feasible, test and inspect patched areas after completion to 

demonstrate physical integrity of installation. 

2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish 

restoration into retained adjoining construction in a manner that will minimize 

evidence of patching and refinishing. 

3. Floors and Walls:  Where walls or partitions that are removed extend one 

finished area into another, patch and repair floor and wall surfaces in the new 

space.  Provide an even surface of uniform finish, color, texture, and appearance.  

Remove in-place floor and wall coverings and replace with new materials, if 

necessary, to achieve uniform color and appearance. 

4. Ceilings:  Patch, repair, or rehang in-place ceilings as necessary to provide an 

even-plane surface of uniform appearance. 
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5. Exterior Building Enclosure:  Patch components in a manner that restores 

enclosure to a weathertight condition and ensures thermal and moisture integrity 

of building enclosure. 

 

I. Cleaning:  Clean areas and spaces where cutting and patching are performed.  Remove 

paint, mortar, oils, putty, and similar materials from adjacent finished surfaces. 

 

3.7 PROGRESS CLEANING 

 

A. General:  Clean Project site and work areas daily, including common areas.  Enforce 

requirements strictly.  Dispose of materials lawfully. 

 

1. Comply with requirements in National Fire Protection Association (NFPA) 241 – 

“Standard for Safeguarding Construction, Alteration, and Demolition 

Operations” for removal of combustible waste materials and debris. 

2. Do not hold waste materials more than seven days during normal weather or 

three days if the temperature is expected to rise above 80 deg F (27 deg C). 

3. Containerize hazardous and unsanitary waste materials separately from other 

waste.  Mark containers appropriately and dispose of legally, according to 

regulations. 

 

B. Site:  Maintain Project site free of waste materials and debris. 

 

C. Work Areas:  Clean areas where work is in progress to the level of cleanliness necessary 

for proper execution of the Work. 

 

1. Remove liquid spills promptly. 

2. Where dust would impair proper execution of the Work, broom-clean or vacuum 

the entire work area, as appropriate. 

 

D. Installed Work:  Keep installed work clean.  Clean installed surfaces according to written 

instructions of manufacturer or fabricator of product installed, using only cleaning 

materials specifically recommended.  If specific cleaning materials are not recommended, 

use cleaning materials that are not hazardous to health or property and that will not 

damage exposed surfaces. 

 

E. Concealed Spaces:  Remove debris from concealed spaces before enclosing the space. 

 

F. Exposed Surfaces in Finished Areas:  Clean exposed surfaces and protect as necessary to 

ensure freedom from damage and deterioration at time of Substantial Completion. 

 

G. Waste Disposal:  Do not bury or burn waste materials on-site.  Do not wash waste 

materials down sewers or into waterways. 

 

H. During handling and installation, clean and protect construction in progress and adjoining 

materials already in place.  Apply protective covering where required to ensure protection 

from damage or deterioration at Substantial Completion. 

 

I. Clean and provide maintenance on completed construction as frequently as necessary 

through the remainder of the construction period.  Adjust and lubricate operable 

components to ensure operability without damaging effects. 
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J. Limiting Exposures:  Supervise construction operations to assure that no part of the 

construction, completed or in progress, is subject to harmful, dangerous, damaging, or 

otherwise deleterious exposure during the construction period. 

 

3.8 STARTING AND ADJUSTING 

 

A. Start equipment and operating components to confirm proper operation.  Remove 

malfunctioning units, replace with new units, and retest. 

 

B. Adjust equipment for proper operation.  Adjust operating components for proper 

operation without binding. 

 

C. Test each piece of equipment to verify proper operation.  Test and adjust controls and 

safeties.  Replace damaged and malfunctioning controls and equipment. 

 

D. Manufacturer's Field Service:  Comply with qualification requirements in Section 014000 

- QUALITY REQUIREMENTS. 

 

3.9 PROTECTION OF INSTALLED CONSTRUCTION 

 

A. Provide final protection and maintain conditions that ensure installed Work is without 

damage or deterioration at time of Substantial Completion. 

 

B. Comply with manufacturer's written instructions for temperature and relative humidity. 

 

 

END OF SECTION 017300 
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SECTION 017329 - CUTTING AND PATCHING 

 

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

A. This Section includes procedural requirements for cutting and patching. 

 

B. See Divisions 2 through 33 Sections for specific requirements and limitations applicable 

to cutting and patching individual parts of the Work. 

 

1.2 SUBMITTALS 

 

A. Cutting and Patching Proposal:  Submit a proposal describing procedures at least 10 days 

before the time cutting and patching will be performed, requesting approval to proceed.  

Include the following information: 

 

1. Extent:  Describe cutting and patching, show how they will be performed, and 

indicate why they cannot be avoided. 

2. Changes to In-Place Construction:  Describe anticipated results.  Include changes 

to structural elements and operating components as well as changes in building's 

appearance and other significant visual elements. 

3. Products:  List products to be used and firms or entities that will perform the 

Work. 

4. Dates:  Indicate when cutting and patching will be performed. 

5. Utility Services and Mechanical/Electrical Systems:  List services/systems that 

cutting and patching procedures will disturb or affect.  List services/systems that 

will be relocated and those that will be temporarily out of service.  Indicate how 

long services/systems will be disrupted. 

6. Structural Elements:  Where cutting and patching involve adding reinforcement 

to structural elements, submit details and engineering calculations showing 

integration of reinforcement with original structure. 

7. Architect's Approval:  Obtain approval of cutting and patching proposal before 

cutting and patching.  Approval does not waive right to later require removal and 

replacement of unsatisfactory work. 

 

1.3 QUALITY ASSURANCE 

 

A. Structural Elements:  Do not cut and patch structural elements in a manner that could 

change their load-carrying capacity or load-deflection ratio. 

 

B. Operational Elements:  Do not cut and patch operating elements and related components 

in a manner that results in reducing their capacity to perform as intended or that results in 

increased maintenance or decreased operational life or safety. 

 

C. Miscellaneous Elements:  Do not cut and patch miscellaneous elements or related 

components in a manner that could change their load-carrying capacity, that results in 

reducing their capacity to perform as intended, or that results in increased maintenance or 

decreased operational life or safety. 
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D. Visual Requirements:  Do not cut and patch construction in a manner that results in visual 

evidence of cutting and patching.  Do not cut and patch construction exposed on the 

exterior or in occupied spaces in a manner that would, in Architect's opinion, reduce the 

building's aesthetic qualities.  Remove and replace construction that has been cut and 

patched in a visually unsatisfactory manner. 

 

1.4 WARRANTY 

 

A. Existing Warranties:  Remove, replace, patch, and repair materials and surfaces cut or 

damaged during cutting and patching operations, by methods and with materials so as not 

to void existing warranties. 

 

PART 2 - PRODUCTS 

 

2.1 MATERIALS 

 

A. General:  Comply with requirements specified in other Sections. 

 

B. In-Place Materials:  Use materials identical to in-place materials.  For exposed surfaces, 

use materials that visually match in-place adjacent surfaces to the fullest extent possible. 

 

1. If identical materials are unavailable or cannot be used, use materials that, when 

installed, will match the visual and functional performance of in-place materials. 

 

PART 3 - EXECUTION 

 

3.1 EXAMINATION 

 

A. Examine surfaces to be cut and patched and conditions under which cutting and patching 

are to be performed. 

 

1. Compatibility:  Before patching, verify compatibility with and suitability of 

substrates, including compatibility with in-place finishes or primers. 

2. Proceed with installation only after unsafe or unsatisfactory conditions have been 

corrected. 

 

3.2 PREPARATION 

 

A. Temporary Support:  Provide temporary support of Work to be cut. 

 

B. Protection:  Protect in-place construction during cutting and patching to prevent damage.  

Provide protection from adverse weather conditions for portions of Project that might be 

exposed during cutting and patching operations. 

 

C. Adjoining Areas:  Avoid interference with use of adjoining areas or interruption of free 

passage to adjoining areas. 

 

D. Existing Utility Services and Mechanical/Electrical Systems:  Where existing 

services/systems are required to be removed, relocated, or abandoned, bypass such 

services/systems before cutting to prevent interruption to occupied areas. 
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3.3 PERFORMANCE 

 

A. General:  Employ skilled workers to perform cutting and patching.  Proceed with cutting 

and patching at the earliest feasible time, and complete without delay. 

 

1. Cut in-place construction to provide for installation of other components or 

performance of other construction, and subsequently patch as required to restore 

surfaces to their original condition. 

 

B. Cutting:  Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and 

similar operations, including excavation, using methods least likely to damage elements 

retained or adjoining construction.  If possible, review proposed procedures with original 

Installer; comply with original Installer's written recommendations. 

 

1. In general, use hand or small power tools designed for sawing and grinding, not 

hammering and chopping.  Cut holes and slots as small as possible, neatly to size 

required, and with minimum disturbance of adjacent surfaces.  Temporarily cover 

openings when not in use. 

2. Finished Surfaces:  Cut or drill from the exposed or finished side into concealed 

surfaces. 

3. Concrete and Masonry:  Cut using a cutting machine, such as an abrasive saw or 

a diamond-core drill. 

4. Excavating and Backfilling:  Comply with requirements in applicable 

Division 31 Sections where required by cutting and patching operations. 

5. Mechanical and Electrical Services:  Cut off pipe or conduit in walls or partitions 

to be removed.  Cap, valve, or plug and seal remaining portion of pipe or conduit 

to prevent entrance of moisture or other foreign matter after cutting. 

6. Proceed with patching after construction operations requiring cutting are 

complete. 

 

C. Patching:  Patch construction by filling, repairing, refinishing, closing up, and similar 

operations following performance of other Work.  Patch with durable seams that are as 

invisible as possible.  Provide materials and comply with installation requirements 

specified in other Sections. 

 

1. Inspection:  Where feasible, test and inspect patched areas after completion to 

demonstrate integrity of installation. 

2. Exposed Finishes:  Restore exposed finishes of patched areas and extend finish 

restoration into retained adjoining construction in a manner that will eliminate 

evidence of patching and refinishing. 

3. Floors and Walls:  Where walls or partitions that are removed extend one 

finished area into another, patch and repair floor and wall surfaces in the new 

space.  Provide an even surface of uniform finish, color, texture, and appearance.  

Remove in-place floor and wall coverings and replace with new materials, if 

necessary, to achieve uniform color and appearance. 

4. Ceilings:  Patch, repair, or rehang in-place ceilings as necessary to provide an 

even-plane surface of uniform appearance. 

5. Exterior Building Enclosure:  Patch components in a manner that restores 

enclosure to a weathertight condition. 
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D. Cleaning:  Clean areas and spaces where cutting and patching are performed.  Completely 

remove paint, mortar, oils, putty, and similar materials. 

 

 

 

END OF SECTION 017329 
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SECTION 017419 - CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL 

 

PART 1 -  GENERAL 

 

1.1 SUMMARY 

 

A. This Section includes administrative and procedural requirements for the following: 

 

1. Recycling nonhazardous construction waste. 

2. Disposing of nonhazardous construction waste. 

 

B. While this Project will not pursue actual LEED (Leadership in Energy and Environmental 

Design) Certification, Owner’s goal is to incorporate as many waste management 

procedures as possible during construction that will allow for maximum recycling of 

construction materials. 

 

1.2 DEFINITIONS 

 

A. Construction Waste:  Building and site improvement materials and other solid waste 

resulting from construction, remodeling, renovation, or repair operations.  Construction 

waste includes packaging. 

 

B. Demolition Waste:  Building and site improvement materials resulting from demolition 

or selective demolition operations. 

 

C. Disposal:  Removal off-site of demolition and construction waste and subsequent sale, 

recycling, reuse, or deposit in landfill or incinerator acceptable to Authorities Having 

Jurisdiction (AHJ). 

 

D. Recycle:  Recovery of demolition or construction waste for subsequent processing in 

preparation for reuse. 

 

E. Salvage:  Recovery of demolition or construction waste and subsequent sale or reuse in 

another facility. 

 

F. Salvage and Reuse:  Recovery of demolition or construction waste and subsequent 

incorporation into the Work. 

 

1.3 PERFORMANCE GOALS 

 

A. General:  Develop waste management plan that results in end-of-Project rates for 

salvage/recycling of 50 to 75 percent by weight of total waste generated by the Work. 

 

B. Salvage/Recycle Goals:  Owner's goal is to salvage and recycle as much nonhazardous 

construction waste as possible. 

 

1.4 SUBMITTALS 

 

A. Waste Management Plan:  Submit 3 copies of plan within 30 days of date established for 

the Notice to Proceed. 
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B. Records of Donations:  Indicate receipt and acceptance of salvageable waste donated to 

individuals and organizations.  Indicate whether organization is tax exempt. 

 

C. Records of Sales:  Indicate receipt and acceptance of salvageable waste sold to 

individuals and organizations.  Indicate whether organization is tax exempt. 

 

D. Recycling and Processing Facility Records:  Indicate receipt and acceptance of recyclable 

waste by recycling and processing facilities licensed to accept them.  Include manifests, 

weight tickets, receipts, and invoices. 

 

E. Landfill and Incinerator Disposal Records:  Indicate receipt and acceptance of waste by 

landfills and incinerator facilities licensed to accept them.  Include manifests, weight 

tickets, receipts, and invoices. 

 

1.5 QUALITY ASSURANCE 

 

A. Waste Management Conference:  Conduct conference at Project site. 

 

1.6 WASTE MANAGEMENT PLAN 

 

A. General:  Develop plan consisting of waste identification and waste reduction work plan.  

Indicate quantities by weight or volume, but use same units of measure throughout waste 

management plan. 

 

B. Waste Identification:  Indicate anticipated types and quantities of construction waste 

generated by the Work.  Include estimated quantities and assumptions for estimates. 

 

1. Recycled Materials:  Include list of local receivers and processors and type of 

recycled materials each will accept.  Include names, addresses, and telephone 

numbers. 

2. Disposed Materials:  Indicate how and where materials will be disposed of.  

Include name, address, and telephone number of each landfill and incinerator 

facility. 

3. Handling and Transportation Procedures:  Include method that will be used for 

separating recyclable waste including sizes of containers, container labeling, and 

designated location on Project site where materials separation will be located. 

 

PART 2 -  PRODUCTS (Not Used) 

 

PART 3 -  EXECUTION 

 

3.1 PLAN IMPLEMENTATION 

 

A. General:  Implement waste management plan as approved by Architect and Owner.  

Provide handling, containers, storage, signage, transportation, and other items as required 

to implement waste management plan during the entire duration of the Contract. 

 

B. Training:  Train workers, subcontractors, and suppliers on proper waste management 

procedures, as appropriate for the Work occurring at Project site. 
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1. Distribute waste management plan to everyone concerned within three days of 

submittal return. 

2. Distribute waste management plan to entities when they first begin work on-site.  

Review plan procedures and locations established for salvage, recycling, and 

disposal. 

 

C. Site Access and Temporary Controls:  Conduct waste management operations to ensure 

minimum interference with roads, streets, walks, walkways, and other adjacent occupied 

and used facilities. 

 

1. Designate and label specific areas on Project site necessary for separating 

materials that are to be salvaged, recycled, reused, donated, and sold. 

2. Comply with Section 015000 - TEMPORARY FACILITIES AND CONTROLS 

for controlling dust and dirt, environmental protection, and noise control. 

 

3.2 RECYCLING CONSTRUCTION WASTE, GENERAL 

 

A. General:  Recycle paper and beverage containers used by on-site workers. 

 

B. Recycling Incentives:  Revenues, savings, rebates, tax credits, and other incentives 

received for recycling waste materials shall accrue to Owner. 

 

C. Procedures:  Separate recyclable waste from other waste materials, trash, and debris.  

Separate recyclable waste by type at Project site to the maximum extent practical. 

 

1. Provide appropriately marked containers or bins for controlling recyclable waste 

until they are removed from Project site.  Include list of acceptable and 

unacceptable materials at each container and bin. 

 

a. Inspect containers and bins for contamination and remove contaminated 

materials if found. 

 

2. Stockpile processed materials on-site without intermixing with other materials.  

Place, grade, and shape stockpiles to drain surface water.  Cover to prevent 

windblown dust. 

3. Stockpile materials away from construction area. 

4. Store components off the ground and protect from the weather. 

5. Remove recyclable waste off Owner's property and transport to recycling 

receiver or processor. 

 

3.3 RECYCLING CONSTRUCTION WASTE 

 

A. Packaging: 

 

1. Cardboard and Boxes:  Break down packaging into flat sheets.  Bundle and store 

in a dry location. 

2. Polystyrene Packaging:  Separate and bag materials. 

3. Pallets:  As much as possible, require deliveries using pallets to remove pallets 

from Project site.  For pallets that remain on-site, break down pallets into 

component wood pieces and comply with requirements for recycling wood. 
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4. Crates:  Break down crates into component wood pieces and comply with 

requirements for recycling wood. 

 

B. Wood Materials: 

 

1. Clean Cut-Offs of Lumber:  Grind or chip into small pieces. 

2. Clean Sawdust:  Bag sawdust that does not contain painted or treated wood. 

 

3.4 DISPOSAL OF WASTE 

 

A. General:  Except for items or materials to be salvaged, recycled, or otherwise reused, 

remove waste materials from Project site and legally dispose of them in a landfill or 

incinerator acceptable to Authorities Having Jurisdiction (AHJ). 

 

1. Except as otherwise specified, do not allow waste materials that are to be 

disposed of accumulate on-site. 

2. Remove and transport debris in a manner that will prevent spillage on adjacent 

surfaces and areas. 

 

B. Burning:  Do not burn waste materials. 

 

C. Disposal:  Transport waste materials off Owner's property and legally dispose of them. 

 

 

 

END OF SECTION 017419 
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SECTION 017700 - PROJECT CLOSEOUT 

 

PART 1 - GENERAL 

 

1.1 GENERAL 

 

A. Substantial Completion:  Before requesting inspection for certification of Substantial 

Completion, complete the following: 

 

1. In the Application for Payment that coincides with the date Substantial 

Completion is claimed, show 100 percent completion for the portion of the Work 

claimed substantially complete. 

2. Submit specific warranties, workmanship bonds, maintenance agreements, final 

certifications and similar documents. 

3. Submit record drawings, maintenance manuals, final project photographs, 

damage or settlement survey, property survey, and similar record information. 

4. Change-over permanent locks and transmit keys to the Owner.  

5. Complete start-up testing of systems, and instruction of the Owner's personnel.  

Remove temporary facilities from the site, along with construction tools, 

mock-ups, and similar elements. 

6. Complete final clean up.  Touch-up and repair and restore marred exposed 

finishes. 

 

B. Inspection Procedures:  On receipt of a request for inspection, the Architect will proceed 

or advise the Contractor of unfulfilled requirements.  The Architect will prepare the 

Certificate of Substantial Completion following inspection, or advise the Contractor of 

construction that must be completed or corrected before the certificate will be issued. 

 

1. The Architect will repeat inspection when requested and when assured that the 

Work has been substantially completed. 

2. Results of the completed inspection will form the basis of requirements for final 

acceptance. 

3. Repeated inspections when the building is not ready will be billed back to the 

Contractor and subtracted from the final pay application. 

 

C. Final Acceptance:  Before requesting inspection for certification of final acceptance and 

final payment, complete the following: 

 

1. Submit final payment request with releases. 

2. Submit a final statement, accounting for changes to the Contract Sum. 

3. Submit a copy of the final inspection list stating that each item has been 

completed or otherwise resolved for acceptance. 

4. Submit consent of surety to final payment. 

5. Submit evidence of continuing insurance coverage complying with insurance 

requirements. 

 

D. Reinspection Procedure:  The Architect will reinspect the Work upon receipt of notice 

that the Work has been completed, except items whose completion has been delayed 

because of circumstances acceptable to the Architect. 
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1. Upon completion of reinspection, the Architect will prepare a certificate of final 

acceptance, or advise the Contractor of work that is incomplete or of obligations 

that have not been fulfilled but are required for final acceptance. 

2. If necessary, reinspection will be repeated. If Architect is called out for 

reinspection and building is not ready, Contractor will be billed for the visit. 

Funds will be deducted from final payment. 

 

E. Record Document Submittals:  Do not use Record Documents for construction purposes; 

protect from loss in a secure location; provide access to Record Documents for the 

Architect's reference. 

 

F. Record Drawings:  Maintain a clean, undamaged set of black line white-prints of 

Contract Drawings and Shop Drawings.  Mark-up these drawings to show the actual 

installation.  Mark whichever drawing is most capable of showing conditions accurately.  

Give particular attention to concealed elements that would be difficult to measure and 

record at a later date.  Two copies of record drawings will be required at project close 

out. 

 

1. Organize record drawing sheets into manageable sets, bind with durable paper 

cover sheets, and print suitable titles, dates and other identification on the cover. 

 

G. Record Specifications:  Maintain one copy of the Project Manual, including addenda.  

Mark to show variations in actual Work performed in comparison with the Specifications 

and modifications. Give particular attention to substitutions, selection of options and 

similar information on elements that are concealed or cannot be readily discerned later by 

direct observation.  Note related record drawing information and Product Data. 

 

1. Upon completion of the Work, submit record Specifications to the Architect for 

the Owner's records. 

 

H. Maintenance Manuals:  Organize maintenance data into sets of manageable size.  Bind in 

individual heavy-duty 2-inch, 3-ring vinyl-covered binders, with pocket folders for folded 

sheet information.  Mark identification on front and spine of each binder.  Include the 

following information: 

 

1. Emergency instructions. 

2. Spare parts list. 

3. Copies of warranties. 

4. Wiring diagrams. 

5. Recommended "turn around" cycles. 

6. Inspection procedures. 

7. Shop Drawings and Product Data. 

8. Fixture lamping schedule. 

 

I. Operating and Maintenance Instructions:  Arrange for the installer of equipment that 

requires regular maintenance to meet with the Owner's personnel to provide instruction in 

proper operation and maintenance.  Include a detailed review of the following: 

 

1. Maintenance manuals. 

2. Spare parts and materials. 

3. Tools. 
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4. Lubricants. 

5. Control sequences. 

6. Hazards. 

7. Warranties and bonds. 

8. Maintenance agreements and similar continuing commitments. 

 

J. As part of instruction for operating equipment, demonstrate the following procedures: 

 

1. Start-up and shutdown. 

2. Emergency operations. 

3. Noise and vibration adjustments. 

4. Safety procedures. 

 

K. Final Cleaning:  Employ experienced workers for final cleaning.  Clean each surface to 

the condition expected in a commercial building cleaning and maintenance program.  

Complete the following before requesting inspection for certification of Substantial 

Completion: 

 

1. Remove labels that are not permanent labels. 

2. Clean transparent materials.  Remove glazing compound.  Replace chipped or 

broken glass. 

3. Clean exposed hard-surfaced finishes to a dust-free condition, free of stains, 

films and similar foreign substances.  Restore reflective surfaces to their original 

reflective condition.  Leave concrete floors broom clean.  Vacuum carpeted 

surfaces. 

4. Wipe surfaces of mechanical and electrical equipment.  Remove excess 

lubrication.  Clean plumbing fixtures to a sanitary condition.  Clean light fixtures 

and lamps. 

5. Clean the site of rubbish, litter and other foreign substances.  Remove stains, 

spills and other foreign deposits.   

 

L. Removal of Protection:  Remove temporary protection and facilities. 

 

M. Compliance:  Comply with regulations of Authorities Having Jurisdiction (AHJ) and 

safety standards for cleaning.  Remove waste materials from the site and dispose of in a 

lawful manner. 

 

PART 2 – PRODUCTS (Not Used) 

 

PART 3 – EXECUTION (Not Used) 

 

 

END OF SECTION 017700 
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SECTION 018200 - DEMONSTRATION AND TRAINING 

 

PART 1 - GENERAL 

 

1.1 RELATED DOCUMENTS 

 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 1 Specification Sections, apply to this Section. 

 

1.2 SUMMARY 

 

A. This Section includes administrative and procedural requirements for instructing Owner's 

personnel, including the following: 

 

1. Demonstration of operation of systems, subsystems, and equipment. 

2. Training in operation and maintenance of systems, subsystems, and equipment. 

 

B. Related Sections include the following: 

 

1. Section 013100 - PROJECT MANAGEMENT AND COORDINATION for 

requirements for preinstruction conferences. 

 

1.3 SUBMITTALS 

 

A. Instruction Program:  Submit two copies of outline of instructional program for 

demonstration and training, including a schedule of proposed dates, times, length of 

instruction time, and instructors' names for each training module.  Include learning 

objective and outline for each training module. 

 

1. At completion of training, submit one complete training manuals for Owner's 

use. 

2. Provide Owner 2 DVD of training on operation of equipment. 

 

B. Qualification Data:  For firms and persons specified in "Quality Assurance" Article 1.4 

below to demonstrate their capabilities and experience.  Include lists of completed 

projects with project names and addresses, names and addresses of Architects and 

Owners, and other information specified. 

 

C. Attendance Record:  For each training module, submit list of participants and length of 

instruction time. 

 

D. Evaluations:  For each participant and for each training module, submit results and 

documentation of performance-based test. 

 

E. Demonstration and Training DVD:  Submit two copies at end of each training module. 
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1.4 QUALITY ASSURANCE 

 

A. Facilitator Qualifications:  A firm or individual experienced in training or educating 

maintenance personnel in a training program similar in content and extent to that 

indicated for this Project, and whose work has resulted in training or education with a 

record of successful learning performance. 

 

B. Instructor Qualifications:  A factory-authorized service representative, complying with 

requirements in Section 014000 - QUALITY REQUIREMENTS, experienced in 

operation and maintenance procedures and training. 

 

C. Preinstruction Conference:  Conduct conference at Project site to comply with 

requirements in Section 013100 - PROJECT MANAGEMENT AND COORDINATION.  

Review methods and procedures related to demonstration and training including, but not 

limited to, the following: 

 

1. Inspect and discuss locations and other facilities required for instruction. 

2. Review and finalize instruction schedule and verify availability of educational 

materials, instructors' personnel, audiovisual equipment, and facilities needed to 

avoid delays. 

3. Review required content of instruction. 

4. For instruction that must occur outside, review weather and forecasted weather 

conditions and procedures to follow if conditions are unfavorable. 

 

1.5 COORDINATION 

 

A. Coordinate instruction schedule with Owner's operations.  Adjust schedule as required to 

minimize disrupting Owner's operations. 

 

B. Coordinate instructors, including providing notification of dates, times, length of 

instruction time, and course content. 

 

C. Coordinate content of training modules with content of approved emergency, operation, 

and maintenance manuals.  Do not submit instruction program until operation and 

maintenance data has been reviewed and approved by Architect. 

 

PART 2 -  PRODUCTS 

 

2.1 INSTRUCTION PROGRAM 

 

A. Program Structure:  Develop an instruction program that includes individual training 

modules for each system and equipment not part of a system, as required by individual 

Specification Sections, and as follows: 

 

1. Motorized doors, including  automatic entrance doors. 

2. Lighting equipment and controls. 

 

B. Training Modules:  Develop a learning objective and teaching outline for each module.  

Include a description of specific skills and knowledge that participant is expected to 

master.  For each module, include instruction for the following: 
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1. Basis of System Design, Operational Requirements, and Criteria:  Include the 

following: 

 

a. System, subsystem, and equipment descriptions. 

b. Performance and design criteria if Contractor is delegated design 

responsibility. 

c. Operating standards. 

d. Regulatory requirements. 

e. Equipment function. 

f. Operating characteristics. 

g. Limiting conditions. 

h. Performance curves. 

 

2. Documentation:  Review the following items in detail: 

 

a. Emergency manuals. 

b. Operations manuals. 

c. Maintenance manuals. 

d. Project Record Documents. 

e. Identification systems. 

f. Warranties and bonds. 

g. Maintenance service agreements and similar continuing commitments. 

 

3. Emergencies:  Include the following, as applicable: 

 

a. Instructions on meaning of warnings, trouble indications, and error 

messages. 

b. Instructions on stopping. 

c. Shutdown instructions for each type of emergency. 

d. Operating instructions for conditions outside of normal operating limits. 

e. Sequences for electric or electronic systems. 

f. Special operating instructions and procedures. 

 

4. Operations:  Include the following, as applicable: 

 

a. Equipment or system break-in procedures. 

b. Routine and normal operating instructions. 

c. Regulation and control procedures. 

d. Safety procedures. 

e. Instructions on stopping. 

f. Normal shutdown instructions. 

g. Operating procedures for emergencies. 

h. Special operating instructions and procedures. 

 

5. Adjustments:  Include the following: 

 

a. Alignments. 

b. Checking adjustments. 

c. Noise and vibration adjustments. 
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6. Troubleshooting:  Include the following: 

 

a. Diagnostic instructions. 

b. Test and inspection procedures. 

 

7. Maintenance:  Include the following: 

 

a. Inspection procedures. 

b. Types of cleaning agents to be used and methods of cleaning. 

c. List of cleaning agents and methods of cleaning detrimental to product. 

d. Procedures for routine cleaning 

e. Procedures for preventive maintenance. 

f. Procedures for routine maintenance. 

g. Instruction on use of special tools – if any. 

 

8. Repairs:  Include the following: 

 

a. Diagnosis instructions. 

b. Repair instructions. 

c. Disassembly; component removal, repair, and replacement; and 

reassembly instructions. 

d. Instructions for identifying parts and components. 

e. Review of spare parts needed for operation and maintenance. 

 

PART 3 -  EXECUTION 

 

3.1 PREPARATION 

 

A. Assemble educational materials necessary for instruction, including documentation and 

training module.  Assemble training modules into a combined training manual. 

 

B. Set up instructional equipment at instruction location. 

 

3.2 INSTRUCTION 

 

A. Facilitator:  Engage a qualified facilitator to prepare instruction program and training 

modules, to coordinate instructors, and to coordinate between Contractor and Owner for 

number of participants, instruction times, and location. 

 

B. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and 

maintain systems, subsystems, and equipment not part of a system. 

 

1. Architect will furnish an instructor to describe basis of system design, operational 

requirements, criteria, and regulatory requirements. 

2. Owner will furnish an instructor to describe Owner's operational philosophy. 

3. Owner will furnish Contractor with names and positions of participants. 
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C. Scheduling:  Provide instruction at mutually agreed on times.  For equipment that 

requires seasonal operation, provide similar instruction at start of each season. 

 

1. Schedule training with Owner, through Contractor,  with at least seven days' 

advance notice. 

 

D. Evaluation:  At conclusion of each training module, assess and document each 

participant's mastery of module by use of  a demonstration performance-based test. 

 

E. Demonstration and Training Videotape:  Record each training module separately.  

Include classroom instructions and demonstrations, board diagrams, and other visual aids, 

but not student practice. 

 

1. At beginning of each training module, record each chart containing learning 

objective and lesson outline. 

 

F. Cleanup:  Collect used and leftover educational materials and  give to Owner.  Remove 

instructional equipment.  Restore systems and equipment to condition existing before 

initial training use. 

 

 

 

END OF SECTION 018200 
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SECTION 024119 - SELECTIVE DEMOLITION  

 

PART 1 - GENERAL  

 

1.1  RELATED DOCUMENTS  

 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section.  

 

B. In the event of conflict between these Specifications and Drawings, the Drawings shall 

govern.  

 

1.2  SUMMARY  

 

A.  Section Includes:  

 

1. Demolition and removal of selected structure.  

2. Demolition and removal of selected site elements.  

 

B. Related Requirements:  

 

1. Section 011000 - SUMMARY for general information regarding the Project.  

2. Section 017300 - EXECUTION for cutting and patching procedures.  

3. Division 31 – EARTHWORK for site clearing and removal of above- and below-

grade improvements not part of selective demolition.  

 

C. Reference Standards: 

 

1. American National Standards Institute (ANSI)/American Society of Safety 

Engineers (ASSE): 

 

a. ANSI/ASSE A10.6 – Safety and Health Program Requirements for 

Demolition Operations. 

 

2. National Fire Protection Association (NFPA): 

 

a. NFPA 241 – Standard for Safeguarding Construction, Alteration, and 

Demolition Operations. 

 

3. Code of Federal Regulation (CFR): 

 

a. 40 CFR 82 – Protection of Stratospheric Ozone. 

 

1.3  DEFINITIONS  

 

A. Remove: Detach items from existing construction and dispose of them off-site unless 

indicated to be salvaged or reinstalled.  

 

B. Remove and Salvage: Detach items from existing construction, in a manner to prevent 

damage, and store.  
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C. Remove and Reinstall: Detach items from existing construction, in a manner to prevent 

damage, prepare for reuse, and reinstall where indicated.  

 

D. Existing to Remain: Leave existing items that are not to be removed and that are not 

otherwise indicated to be salvaged or reinstalled.  

 

E. Dismantle: To remove by disassembling or detaching an item from a surface, using gentle 

methods and equipment to prevent damage to the item and surfaces; disposing of items 

unless indicated to be salvaged or reinstalled.  

 

1.4  MATERIALS OWNERSHIP  

 

A.  Unless otherwise indicated, demolition waste becomes property of Contractor.  

 

1.5  SUBMITTALS  

 

A. Proposed Protection Measures: Submit report, including Drawings, that indicates the 

measures proposed for protecting individuals and property, for environmental protection, 

for dust control and, for noise control. Indicate proposed locations and construction of 

barriers.  

 

B. Schedule of Selective Demolition Activities: Indicate the following:  

 

1. Detailed sequence of selective demolition and removal work, with starting and 

ending dates for each activity.  

2. Interruption of utility services. Indicate how long utility services will be 

interrupted.  

3. Coordination for shutoff, capping, and continuation of utility services.  

 

1.6  CLOSEOUT SUBMITTALS  

 

A. Inventory: Submit a list of items that have been removed and salvaged.  

 

B. As-Built Survey identifying location of removed and capped utilities.  

 

1.7  FIELD CONDITIONS  

 

A. Conditions existing at time of inspection for bidding purpose will be maintained by 

Owner as far as practical.  

 

B. Notify Architect of discrepancies between existing conditions and Drawings before 

proceeding with selective demolition.  

 

C. Hazardous Materials: It is not expected that hazardous materials will be encountered in 

the Work.  

 

1. If suspected hazardous materials are encountered, do not disturb; immediately 

notify Architect and Owner. Hazardous materials will be removed by Owner 

under a separate contract.  
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2. Do not disturb hazardous materials or items suspected of containing hazardous 

materials except under procedures specified elsewhere in the Contract 

Documents.  

3. Owner will provide material safety data sheets for suspected hazardous materials 

that are known to be present in buildings and structures to be selectively 

demolished because of building operations or processes performed there.  

 

D. Storage or sale of removed items or materials on-site is not permitted.  

 

E. Utility Service: Maintain existing utilities indicated to remain in service and protect them 

against damage during selective demolition operations.  

 

1.  Maintain fire-protection facilities in service during selective demolition 

operations.  

  

1.8  COORDINATION  

  

A.  Arrange selective demolition schedule. 

  

PART 2 - PRODUCTS  

  

2.1  PERFORMANCE REQUIREMENTS  

  

A. Regulatory Requirements: Comply with governing Environmental Protection Agency 

(EPA) notification regulations before beginning selective demolition. Comply with 

hauling and disposal regulations of Authorities Having Jurisdiction (AHJ).  

 

B. Standards: Comply with ANSI/ASSE A10.6 and NFPA 241.  

  

PART 3 - EXECUTION  

  

3.1  EXAMINATION  

  

A. Verify that utilities have been disconnected and capped before starting selective 

demolition operations.  

 

B. Review Project Record Documents of existing construction or other existing condition 

and hazardous material information provided by Owner. Owner does not guarantee that 

existing conditions are same as those indicated in Project Record Documents.  

 

C. Verify that hazardous materials, if found, have been remediated before proceeding with 

building demolition operations.  

 

D. Survey of Existing Conditions: Record existing conditions by use of measured drawings, 

preconstruction photographs and/or video, and templates.  

 

1. Inventory and record the condition of items to be removed and salvaged. Provide 

photographs or video of conditions that might be misconstrued as damage caused 

by salvage operations.  
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2. Before selective demolition or removal of existing building elements that will be 

reproduced or duplicated in final Work, make permanent record of 

measurements, materials, and construction details required to make exact 

reproduction.  

  

3.2  UTILITY SERVICES AND MECHANICAL/ELECTRICAL SYSTEMS  

  

A. Existing Services/Systems to Remain: Maintain services/systems indicated to remain and 

protect them against damage.  

 

B. Existing Services/Systems to Be Removed, Relocated, or Abandoned: Locate, identify, 

disconnect, and seal or cap off utility services and mechanical/electrical systems serving 

areas to be selectively demolished.  

 

1. Arrange to shut off utilities with utility companies.  

2. If services/systems are required to be removed, relocated, or abandoned, provide 

temporary services/systems that bypass area of selective demolition and that 

maintain continuity of services/systems to other parts of building.  

3. Disconnect, demolish, and remove fire-suppression systems, plumbing, and 

HVAC systems, equipment, and components indicated on Drawings to be 

removed.  

 

a. Piping to Be Removed: Remove portion of piping indicated to be 

removed and cap or plug remaining piping with same or compatible 

piping material.  

b. Piping to Be Abandoned in Place: Drain piping and cap or plug piping 

with same or compatible piping material and leave in place.  

c. Equipment to Be Removed: Disconnect and cap services and remove 

equipment.  

 

3.3  PROTECTION  

 

A. Temporary Protection: Provide temporary barricades and other protection required to 

prevent injury to people and damage to adjacent buildings and facilities to remain.  

 

1. Provide protection to ensure safe passage of people around selective demolition 

area.  

2. Provide temporary weather protection, during interval between selective 

demolition of existing construction on exterior surfaces and new construction, to 

prevent water leakage and damage to structure and interior areas.  

 

B. Temporary Shoring: Design, provide, and maintain shoring, bracing, and structural 

supports as required to preserve stability and prevent movement, settlement, or collapse 

of construction and finishes to remain, and to prevent unexpected or uncontrolled 

movement or collapse of construction being demolished.  

 

1. Strengthen or add new supports when required during progress of selective 

demolition. 

 

C.  Remove temporary barricades and protections where hazards no longer exist.  
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3.5  SELECTIVE DEMOLITION, GENERAL  

  

A. General: Demolish and remove existing construction only to the extent required by new 

construction and as indicated. Use methods required to complete the Work within 

limitations of governing regulations and as follows:  

 

1. Proceed with selective demolition systematically, from higher to lower level. 

Complete selective demolition operations above each floor or tier before 

disturbing supporting members on the next lower level.  

2. Neatly cut openings and holes plumb, square, and true to dimensions required. 

Use cutting methods least likely to damage construction to remain or adjoining 

construction. Use hand tools or small power tools designed for sawing or 

grinding, not hammering and chopping. Temporarily cover openings to remain.  

3. Cut or drill from the exposed or finished side into concealed surfaces to avoid 

marring existing finished surfaces.  

4. Do not use cutting torches until work area is cleared of flammable materials. At 

concealed spaces, such as duct and pipe interiors, verify condition and contents 

of hidden space before starting flame-cutting operations. Maintain portable fire-

suppression devices during flame-cutting operations.  

5. Maintain fire watch during and for at least 2 hours after flame-cutting operations.  

6. Maintain adequate ventilation when using cutting torches.  

7. Remove decayed, vermin-infested, or otherwise dangerous or unsuitable 

materials and promptly dispose of off-site.   

8. Dispose of demolished items and materials promptly. Comply with requirements 

in Section 017419 - CONSTRUCTION WASTE MANAGEMENT AND 

DISPOSAL. 

 

B. Site Access and Temporary Controls: Conduct selective demolition and debris-removal 

operations to ensure minimum interference with roads, streets, walks, walkways, and 

other adjacent occupied and used facilities.  

 

C. Removed and Salvaged Items:  

 

1. Clean salvaged items.  

2. Pack or crate items after cleaning. Identify contents of containers.  

3. Store items in a secure area until delivery to Owner.  

4. Transport items to Owner's storage area designated by Owner.  

5. Protect items from damage during transport and storage.  

 

3.6  SELECTIVE DEMOLITION PROCEDURES FOR SPECIFIC MATERIALS  

  

A. Concrete: Demolish in small sections. Using power-driven saw, cut concrete to a depth of 

at least 3/4 inch at junctures with construction to remain. Dislodge concrete from 

reinforcement at perimeter of areas being demolished, cut reinforcement, and then 

remove remainder of concrete. Neatly trim openings to dimensions indicated.  

 

B. Concrete: Demolish in sections. Cut concrete full depth at junctures with construction to 

remain and at regular intervals using power-driven saw, and then remove concrete 

between saw cuts.  
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C. Masonry: Demolish in small sections. Cut masonry at junctures with construction to 

remain, using power-driven saw, and then remove masonry between saw cuts.  

 

D. Concrete Slabs-on-Grade: Saw-cut perimeter of area to be demolished, and then break up 

and remove.  

 

3.7  DISPOSAL OF DEMOLISHED MATERIALS  

  

A. Remove demolition waste materials from Project site and dispose of them in an EPA-

approved construction and demolition waste landfill acceptable to Authorities Having 

Jurisdiction (AHJ).  

 

1. Do not allow demolished materials to accumulate on-site.  

2. Remove and transport debris in a manner that will prevent spillage on adjacent 

surfaces and areas.  

3. Comply with requirements specified in Section 017419 - CONSTRUCTION 

WASTE MANAGEMENT AND DISPOSAL. 

 

B. Burning: Do not burn demolished materials.  

  

3.8  CLEANING  

  

A. Clean adjacent structures and improvements of dust, dirt, and debris caused by selective 

demolition operations. Return adjacent areas to condition existing before selective 

demolition operations began.  

 

END OF SECTION 024119 
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SECTION 031000 - CONCRETE FORMWORK 

 

PART 1 - GENERAL 

 

1.1 RELATED DOCUMENTS 

 

A. Drawings and General Provisions of Contract, including general and supplementary 

conditions and Division-1 Specification Sections, apply to work specified in this Section. 

 

1.2 DESCRIPTION 

 

A. Work Included: 

 

1. Formwork for structural concrete. 

2. Form ties and accessories; design; construction and removal of forms, including 

shoring, bracing, cribbing, centering and screeds. 

 

1.3 RELATED WORK SPECIFIED ELSEWHERE: 

 

A. Sections of Division 3, CONCRETE, as well as all other sections involving interface with 

concrete work. 

 

1.4 QUALITY ASSURANCE 

 

A. Comply with the following minimum standards of American Concrete Institute (ACI): 

 

1. ACI 347R-14 – Guide to Formwork for Concrete. 

2. ACI 318-14 – Building Code Requirements for Structural Concrete and 

Commentary. 

3. ACI 301-10 – Specifications for Structural Concrete. 

 

1.5 SUBMITTALS 

 

A. Shop Drawings: Show all control and construction joint locations. 

 

1.6 JOB CONDITIONS 

 

A. Design loads: Do not place, handle or store products, equipment or other materials on 

structure before concrete has reached its design strength, and in such a manner as to not 

exceed design loads. Any area damaged by construction operations must be repaired or 

replaced at no cost to the Owner. 

 

PART 2 - PRODUCTS 

 

2.1 FORM MATERIALS FOR STRUCTURAL CONCRETE 

 

A. Lumber: Western wood products or southern forest products grading. Common or utility 

grades for non-exposed surfaces. Structural or construction grades for whalers, braces 

and supports. 
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B. Plywood:  The Engineered Wood Association (APAP), exterior grades, PS-I, B-B 

PLYFORM. 

 

2.2 FORM MATERIALS FOR ARCHITECTURAL CONCRETE 

 

A. Chamfer Strips: Triangular fillet in cross section ¾” X ¾” measuring approximately 1-

inch on beveled face. Milled from clear straight grain wood surfaced each side, or 

extruded vinyl type, securely fastened in place to prevent leakage. 

 

2.3 ACCESSORIES 

 

A. Furnish hairpin clips, bands, clamps, braces, adjustable shoring jacks fasteners, form ties, 

and other components necessary to execute installation of formwork. No aluminum 

devices or fasteners (including nails) will be permitted. 

 

B. Form Ties: Non-corrosive, non-staining; minimum working strength as required by 

concrete sections being contained with full liquid concrete and construction loads; 

adjustable in length to permit complete tightening of forms and of such types as to leave 

no metal closer than 1-1/2-inch to the surface, spacing as required to maintain formwork 

and finish concrete within tolerances. 

 

C. Form Release: non-staining liquid which will impart a waterproof film to prevent 

adhesion of concrete and will not stain, cause imperfections, or leave a paint-impeding 

coating on the face of the concrete. When finished surface is to be painted or to receive 

other surface treatment, the material applied to form surfaces shall be compatible with the 

type of paint or surface treatment to be used. 

 

1. Form release for exposed concrete shall be nox-cretetm as manufactured by Nox-

Crete Products Group, Omaha, Nebraska; www.nox-crete.com, or approved 

equivalent. 

 

PART 3 - EXECUTION 

 

3.1 DESIGN 

 

A. Formwork and its supports shall carry adequately all liquid concrete, workers and 

equipment, in absolute safety, under loads imposed during construciton. 

 

B. Design and placement of forms: ACI 347, Chapter 2, and ACI 318, Chapter 6, Forms, 

embedded pipes and construction joints. 

 

C. Tolerances for structural concrete: ACI-347, Chapter 3 -Construction, Section 3.3.1, 

Class B maximum, unless otherwise indicated. 

 

3.2 CONSTRUCTION 

 

A. Construct forms to slopes, lines and dimensions shown, plumb and straight and 

sufficiently tight to prevent leakage; securely brace and shore forms to prevent 

displacement and to safely support construction loads. 
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3.3 BUILT-IN AND EMBEDDED ITEMS 

 

A. Provide for installation of fastening devices required for attachment of other work. 

Properly locate in cooperation with other trades; secure and maintain in position before 

concrete is poured. 

 

B. Coordination: Ascertain requirements and extent, location and details of items to be 

embedded or built into concrete. Templates or setting diagrams shall be furnished by the 

various trades or manufacturers when items are to be set, embedded or blocked-out by 

this trade. Ensure that anchors reach adequate penetration and engage with reinforcing. 

 

3.4 OPENINGS AND SLEEVES 

 

A. All mechanical and electrical piping, conduits and ductwork and other items passing 

through the concrete shall be sleeved and located prior to pouring concrete. Location, size 

and spacing of all sleeves and openings shall be as submitted and approved by the 

Architect. Absolutely no coring or drilling through concrete framing shall be permitted 

without the written approval of the Architect for each instance. In the event that 

additional openings are required through any hardened concrete, the Contractor shall be 

required to employ the services of a testing agency for the location of the steel 

reinforcement. Both the testing agency and method used to identify the reinforcement 

shall be subject to the approval of the Architect. In addition, all testing and subsequent 

coring or drilling shall be conducted in the presence of the testing/inspection agency. The 

cost of all testing shall be paid by the Contractor. 

 

3.5 LINES AND LEVELS 

 

A. Check the lines and levels of the completed formwork for all exposed walls, spandrels, 

and other structural members, before concrete is placed. Make whatever corrections or 

adjustments to the formwork to correct any deviations which exceed specified tolerances 

allowed. 

 

3.6 CLEANING FORMWORK 

 

A. Force debris to and out of clean-out panels with a jet stream of compressed air. Clean-out 

all debris. Hose form thoroughly with water and air-jet out any standing water when 

weather permits. 

 

3.7 FORM REMOVAL 

 

A. Remove forms in accordance with ACI 301, Paragraph 4.5, ACI Building Code 

requirements for Reinforced Concrete, NO. 318, Chapter 6, Section 6.2. Removal 

strength of concrete for stripping shall be determined in accordance with ACI 301, 

Paragraph 4.7. 

 

B. Appearance: No steel spreaders, ties or other metal shall project from or be visible on any 

concrete surface. 

 

C. Stripping: ACI 347, Paragraphs 3.6 and 3.7, and plan approved by the Structural 

Engineer prior to initiating striping as per ACI 347, Paragraph 1.5. 

 



CONCRETE FORMWORK  031000 - 4 

 

3.8  SHORING 

 

A. Leave shoring and bracing in place until concrete member will safely support its own 

weight, plus any loads that may be placed upon it. 

 

3.9 INSPECTION 

 

A. Inspection Provisions: Do not place any concrete before the forms, the size and 

arrangement for reinforcing steel, and the size and location of all inserts and embedded 

items have been inspected. Notify the testing/inspection agency for inspection of forms 

and reinforcing steel 24 hours prior to placement of any concrete. 

 

 

 

 

END OF SECTION 031000 
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SECTION 031500 - EXPANSION AND CONTRACTION JOINTS 

 

PART 1 - GENERAL 

 

1.1 WORK INCLUDED 

 

A. Furnish and place all expansion joint, isolation joint, and water stop materials and 

associated items required as indicated on the Drawings for all cast-in-place concrete. 

 

B. Provide all construction joints, contraction joints (scored joints) and associated items 

required as indicated on the Drawings for all cast-in-place concrete. 

 

1.2 QUALITY ASSURANCE 

 

A. Provide at least one person who shall be present at all times during execution of this 

portion of the work and who shall be thoroughly familiar with the type of materials being 

placed and the best methods for achieving the finished joints and who shall direct all 

work under this section. 

 

1.3 SAMPLES 

 

A. The Contractor shall submit samples of all joint materials to the Architect and Structural 

Engineer for approval prior to starting the work. 

 

PART 2 - PRODUCTS 

 

2.1 EXPANSION JOINT MATERIALS 

 

A. Pre-molded expansion joint filler shall conform to one of the following: 

 

1. American Society for Testing and Materials (ASTM): 

 

a. ASTM D 1751-18 - Standard Specification for Preformed Expansion 

Joint Filler for Concrete Paving & Structural Construction (Non-

extruding & Resilient Bituminous Types). 

b. ASTM D 1752-18 - Standard Specification for Preformed Sponge 

Rubber, Cork and Recycled PVC Expansion Joint Fillers for Concrete 

Paving and Structural Construction. 

 

2.2 ISOLATION JOINT MATERIALS 

 

A. Isolation joint materials shall be same as specified for expansion joints. 

 

PART 3 - EXECUTION 

 

3.1 GENERAL 

 

A. Intersection of joints should generally be 90o to each other. Joints shall be provided so 

that there are no concrete areas between joints or at the ends of joints that would have an 

angle of less than 45o. 
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B. The Contractor shall provide isolation joints in floor slabs at columns, footings and walls 

to separate the floor slab from any connection with the building or appurtenances. 

 

C. The Contractor shall provide isolation joints around all floor drains in unheated buildings. 

 

D. The isolation joints shall be of same material as specified for expansion joints. 

 

3.2 EXPANSION AND ISOLATION JOINTS 

 

A. Expansion and isolation joints shall be located as shown on the Drawings and as specified 

in this, or other sections of Division 32 – EXTERIOR IMPROVEMENTS of these 

specifications. 

 

B. Expansion joints for exterior concrete flatwork shall be provided so that no concrete area 

between expansion joints is more than 150 square feet. 

 

C. Selection of expansion joint material shall be as follows: 

 

1. All expansion joint material for exterior concrete work (flatwork, curbs, walls, 

and other similar structures) shall be non-extruding and resilient bituminous 

types unless otherwise noted on the Drawings. 

2. All expansion joint material for interior concrete slabs for unheated areas shall be 

non-extruding & bituminous types unless otherwise noted on the Drawings. 

3. All expansion joint and isolation joint material for interior concrete slabs for 

heated areas shall be non-extruding and non-bituminous types unless otherwise 

noted on the Drawings. These joints shall be protected by sealant as specified in 

Section 079200 – JOINT SEALANTS. 

 

D. Expansion and isolation joints shall be butt type except as detailed or noted on the 

Drawings. 

 

3.3 CONSTRUCTION JOINTS 

 

A. Joints not shown on the Drawings shall be so made and located by the Contractor’s 

equipment and procedures so as to least impair the strength of the structure. Joint 

locations shall be subject to the Owner's, Architect, or Structural Engineer approval. 

 

B. All construction joints shall be keyed joints, unless otherwise shown or noted on the 

Drawings. 

 

C. All reinforcing steel and mesh shall be continued across construction joints not intended 

for expansion or contraction of the structure. Additional reinforcing, and inclined dowels 

shall be provided as directed by the Architect or Structural Engineer. 

 

D. The surface of the concrete at all joints shall be thoroughly cleaned and all laitance 

removed. 

 

E. When required or permitted, bond for butt construction joints shall be obtained by one of 

the following methods: 

 

1. The use of an approved adhesive. 
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2. The use of an approved chemical retarder which delays but does not prevent 

setting of the surface mortar. Retarded mortar shall be removed within 24 hours 

after placing to produce a rough exposed aggregate bonding surface. 

3. By roughening the surface of the concrete in an approved manner which will 

expose the aggregate uniformly and will not leave laitance, loosened particles of 

the aggregate or damaged concrete at the surface. 

 

3.4 CONTRACTION JOINTS 

 

A. Contraction (scored) joints may be tooled or sawed approximately equal to one-quarter 

(1/4) the thickness of the member.  Refer to Structural Drawings for additional 

information. 

 

 

 

 

END OF SECTION 031500 
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SECTION 033000 - CAST-IN-PLACE CONCRETE 

 

PART 1 - GENERAL  

 

1.1 SUMMARY 

 

A. Cast-in-place concrete work, complete, unless otherwise specified, including formwork, 

reinforcing steel, mix design, placement procedures, and finishes.  Furnish reinforcing 

steel bars for masonry work and tie bars after they are in place.  

 

B. Refer to Structural Drawings, Sheet S001 – GENERAL NOTES, for additional 

requirements. 

 

1.2 RELATED WORK SPECIFIED IN OTHER DIVISIONS AND SECTIONS:  

 

A.    Excavation and filling, including base course and cushion fill; Division 31 - 

EARTHWORK. 

 

B.    Soil treatment for termite control; Section 313116 – TERMITE CONTROL.  

 

C. Site Concrete Work, Division 32 – EXTERIOR IMPROVEMENTS. 
 

D. Portland Cement Concrete Paving, Division 32 – EXTERIOR IMPROVEMENTS. 

 

E. Furnishing of structural steel base plates, anchor bolts and other metal accessories for 

insertion in concrete, Section 055000 – METAL FABRICATIONS. 

 

F. Joint Sealants, Section 079200 – JOINT SEALANTS. 

 

G. Vapor Retarder for slab-on-grade, Section 072615 – UNDER SLAB VAPOR 

RETARDER (15-MIL). 

 

H. Slab Joints:  Section 031500 – EXPANSION AND CONTRACTION JOINTS. 

 

I. Concrete Curing and Densifier:  Section 033500 – CONCRETE FINISHING. 

 

J. Epoxy Flooring:  Section 096726 – FLOOR COATING SYSTEM. 

 

1.3 REFERENCE STANDARDS 

 

A. American Association of State and Highway Transportation Officials (AASHTO): 

 

1. AASHTO M182 – Standard Specification for Burlap Cloth Made from Jute or 

Kenaf and Cotton Mats. 

 

B. American Concrete Institute (ACI): 

 

1. ACI 117-10 – Specification for Tolerances for Concrete Construction and 

Materials (ACI 117-10) and Commentary (ACI 117R-10) [Reapproved 2015]. 

2. ACI 211 – Standard Practice for Selecting Proportions for Normal, Heavyweight, 

and Mass Concrete. 



CAST-IN-PLACE CONCRETE        033000 - 2 

3. ACI 301 – Specifications for Structural Concrete. 

4. ACI 304 – Guide for Measuring, Mixing, Transporting, and Placing Concrete. 

5. ACI 305 – Guide to Hot Weather Concreting. 

6. ACI 306 – Guide to Cold Weather Concreting. 

7. ACI 309 – Guide for Consolidation of Concrete.  

8. ACI 318 – Building Code Requirements for Structural Concrete and 

Commentary. 

9. ACI 347 – Guide to Formwork for Concrete. 

 

C. American Society for Testing and Materials (ASTM): 

 

1. ASTM A185 – Standard Specification for Steel Welded Wire Reinforcement, 

Plain, for Concrete (Withdrawn 2013). [Replaced by ASTM A1064.] 

2. ASTM A615 – Standard Specification for Deformed and Plain Carbon-Steel 

Bars for Concrete Reinforcement. 

3. ASTM A1064 – Standard Specification for Carbon-Steel Wire and Welded Wire 

Reinforcement, Plain and Deformed, for Concrete. 

4. ASTM C31 – Standard Practice for Making and Curing Concrete Test 

Specimens in the Field. 

5. ASTM C33 – Standard Specification for Concrete Aggregates. 

6. ASTM C42 – Standard Test Method for Obtaining and Testing Drilled Cores and 

Sawed Beams of Concrete. 

7. ASTM C94 – Standard Specification for Ready-Mixed Concrete. 

8. ASTM C143 -  Standard Test Method for Slump of Hydraulic-Cement Concrete. 

9. ASTM C150 – Standard Specification for Portland Cement. 

10. ASTM C171 – Standard Specification for Sheet Materials for Curing Concrete. 

11. ASTM C173 – Standard Test Method for Air Content of Freshly Mixed Concrete 

by the Volumetric Method. 

12. ASTM C231 - Standard Test Method for Air Content of Freshly Mixed Concrete 

by the Pressure Method. 

13. ASTM C260 – Standard Specification for Air-Entraining Admixtures for 

Concrete. 

14. ASTM C330 – Standard Specification for Lightweight Aggregates for Structural 

Concrete. 

15. ASTM C881 – Standard Specification for Epoxy-Resin-Base Bonding Systems 

for Concrete. 

16. ASTM D1751 – Standard Specification for Preformed Expansion Joint Filler for 

Concrete Paving and Structural Construction (Nonextruding and Resilient 

Bituminous Types). 

17. ASTM D1752 – Standard Specification for Preformed Sponge Rubber Cork and 

Recycled PVC Expansion Joint Fillers for Concrete Paving and Structural 

Construction. 

18. ASTM E1155 – Standard Test Method for Determining FF Floor Flatness and 

FL Floor Levelness Numbers. 

 

D. US Army Corps of Engineers (COE): 

 

1. CRD C621 – Specification for Non-Shrink Grout. 

 

E. Concrete Steel Reinforcing Institute (CRSI). 
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1.4    SUBMITTALS: 

 

A.    Product Data:  Submit manufacturer's product data for reinforcement and forming 

accessories, admixtures, patching compounds, waterstops, joint systems, curing 

compounds, and other concrete products as requested by Architect.  

 

B.    Shop Drawings:  Submit, prior to installation, shop drawings of reinforcing steel, 

including bar cutting lists, typical bar bend diagrams, construction of forms including 

jointing, reveals, location and pattern of form tie placement, and construction joint 

schedule with details.  

 

C.    Design Mix:  Prior to placement of concrete, submit concrete mix designs proposed by 

the concrete supplier, for class of concrete, including recent test results substantiating the 

quality of concrete produced by each mix.  

 

D.    Reports:  Weekly reports of all compression, slump, and air content tests from the testing 

laboratory.  

 

E. Samples: Submit samples of concrete stain and sealer in color selected by Architect for 

approval, if specified for use. 

 

1.5 QUALITY ASSURANCE:  

 

A.    Codes And Standards: Comply with the provisions of the following codes, specifications 

and standards of America Concrete Institute (ACI) and Concrete Reinforcing Steel 

Institute (CRSI), except where more stringent requirements are indicated or specified, 

and except as accepted or directed by Architect during unusual climatic conditions.  

 

1. ACI 301 "Specifications for Structural Concrete."  

2.  ACI 318 "Building Code Requirements for Structural Concrete."  

3.    CRSI "Manual of Standard Practice."  

 

B.    Local Codes and Ordinances:  Wherever provisions of the 2012 Arkansas Fire Prevention 

Code (International Building Code 2012 (IBC)) or the local current ordinances are more 

stringent than the above specifications and standards, the local codes and ordinances shall 

govern.  

 

C.    Concrete Testing Service:  Engage a testing laboratory acceptable to Owner and Architect 

to perform material evaluation tests and to design concrete mixes.  

 

1. Tests, including retesting of rejected materials for installed work, shall be paid 

for by the Contractor.  Testing requirements are specified in FIELD SAMPLING 

AND TESTING paragraph 3.14 of this section.  

 

PART 2 - PRODUCTS  

 

2.1 FORM MATERIALS:  

 

A. Forms For Exposed Finish Concrete: Plywood, metal, metal-framed plywood faced, or 

other acceptable panel-type materials, to provide continuous, straight, smooth, exposed 

surfaces.  
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B.    Forms For Unexposed Finish Concrete: Use plywood, lumber, metal, or other acceptable 

material.  If lumber is used, it must be dressed on at least 2 edges and 2 sides for a tight 

fit.  

 

C.    Form Coatings: Commercial formulation form coating compound with maximum VOC 

of 350 mg/l that will not bond with, stain, nor adversely affect concrete surfaces, will not 

impair subsequent treatments of concrete surfaces.  

 

D.    Form Ties: Factory-fabricated, adjustable-length, removable or snap-off metal form ties, 

designed to prevent form deflection and to prevent spalling concrete upon removal.  

Provide units that will leave no metal closer than 1-1/2" to exposed surface.  

 

1.    Provide ties that, when removed, will leave holes not larger than 1" diameter in 

concrete surface.  

 

2.2 REINFORCING MATERIALS:  

 

A.    Reinforcing Bars: ASTM A 615(S1), Grade 60, deformed billet steel bars of grades 

indicated on drawings, free from loose rust, scale and other coatings that may reduce 

bond.  

 

B.    Mesh or Fabric Reinforcement: ASTM A 185, welded wire fabric, of sizes and types as 

indicated on drawings.  Use flat sheets.  

 

C.    Supports For Reinforcement: Bolsters, chairs, spacers, and other devices necessary for 

properly spacing, supporting, and fastening reinforcement in place.  

 

1. For slabs-on-grade, use supports with sand plates or horizontal runners where 

base material will not support chair legs.  

2.    For exposed-to-view concrete surfaces, where legs of supports are in contact with 

forms, provide supports with legs that are plastic protected (CRSI, Class 1) or 

stainless steel protected (CRSI, Class 2).  

3.    For footings, support reinforcing steel with wire, metal chairs, bolsters or other 

approved device; do not use bricks, rocks or stones.  

 

2.3 CONCRETE MATERIALS:  

 

A.    Portland Cement: ASTM C 150, Type I.  

 

B.    Concrete Aggregates: ASTM C 33 for normal weight concrete, and ASTM C 330 for 

light weight concrete.  Provide aggregates from a single source for exposed concrete.  

 

1.    Fine Aggregate: Clean, sharp, natural or manufactured sand, free from loam, 

clay, lumps, or other deleterious substances.  

2.    Coarse Aggregate: Clean, uncoated, processed, locally available aggregate, 

containing no clay, mud, loam or foreign matter; maximum size of 1-1/2" at 

foundations and 1" at slabs. 

 

C.    Water:  Clean and free from injurious amounts of oils, acids, alkalis, salts, organic 

materials, or other substances that may be deleterious to concrete or reinforcing.  
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D.    Admixtures:  

 

1.    Air Entrained Admixture:  ASTM C 260; compatible with other required 

admixtures.  

2. Other Admixtures:  Do not use other admixtures unless accepted by Architect; 

added chlorides will not be accepted.  

 

E.    Miscellaneous Materials:  

 

1.    Connectors:  Provide metal connectors required for placement in cast-in-place 

concrete, for the attachment of structural and non-structural members.  

2.    Vapor Retarder: Refer to Section 072615 – UNDERSLAB VAPOR RETARDER 

(15-MIL). 

3.    Expansion Joint Filler:  ASTM D 1751, non-extruding premoulded material, 1/2" 

thick, unless otherwise noted, composed of fiberboard impregnated with asphalt, 

except use ASTM D 1752, Type II, resin-bound cork for walks and other 

exposed areas.  

4.    Absorptive Cover:  Burlap cloth made from jute or kenaf, weighing 

approximately 9 oz. per sq. yd., complying with AASHTO M 182, Class 2.  

5.    Moisture-Retaining Cover:  One of the following, complying with ASTM C 171; 

waterproof paper, polyethylene film, polyethylene-coated burlap.  

6.    Liquid Curing/Densifier Compound: Refer to Section 033500 – CONCRETE 

FINISHING.  

7.    Non-Shrink Grout: CRD-C 621, factory pre-mixed grout.  

 

a.    Non-Metallic Shrinkage-Resistant Grout: Conspec "100 Non-Shrink 

Grout (Non-Metallic)", Euclid "Euco N.S.", L & M "Crystex", Master 

Builders "Masterflow 713", W. R. Meadows "Sealtight CG-86 Grout", or 

approved equivalent.  

 

8.    Bonding Agent: Polyvinyl acetate or acrylic base.  

 

a.    Polyvinyl Acetate (Interior Only): Euclid "Euco Weld", L & M 

"Everweld", or approved equivalent.  

b.    Acrylic or Styrene Butadiene: Euclid "SBR Latex", L & M "Everbond", 

Conspec "Strongbond", Master Builders "Acryl-Set", Sonneborn 

"Sonocrete", or approved equivalent.  

 

9.    Epoxy Adhesive: ASTM C 881, two component materials suitable for use on dry 

or damp surfaces.  Provide material type, grade, and class to suit project 

requirements.  

 

a.    Conspec "Spec-Bond 100", Euclid "Euco Epoxy System #452 or  #620", 

L & M "Epabond", Master Builders "Concresive Standard Liquid", or 

approved equivalent.  

 

10. Concrete Curing Compound: 

 

a. W.R. Meadows® SealTight® 1100 resin-based, water emulsion concrete 

curing compound, clear, VOC compliant (www.wrmeadows.com). 
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b. Or approved equivalent. 

 

11. Concrete Curing and Sealing Compounds. Furnish and install one of the 

following products at interior concrete floor slabs not scheduled to receive 

concrete curing and densifier speciried in Section 033500 – CONCRETE 

FINISHING: 

 

a. BASF Group, Master Builders® Solutions, MasterKure CC1315WB, 

transparent, high solids, water-based, modified acrylic curing, sealing, 

and dustproofing compound, VOC compliant (www.master-builders-

solutions.basf.us). 

b. Euclid Chemical AQUA-CURE VOX, water-based, low odor cure and 

seal for concrete (www.euclidchemical.com). 

c. Conspec “Cure & Seal.” 

d. Laticrete International, Inc. L&M™ Dress & Seal™. 

e. BASF Sonneborn® Kure-N-Seal™. 

f. W.R. Meadows CS-309™-25. 

g. Or approved equivalent. 

 

12. Concrete Stain and Sealer. Furnish and install the following only on interior 

concrete floor slabs indicated on the Finish Schedule to be stained concrete. 

 

a. Basis of Design: Scofield®/Sika Corporation (www.scofield.com): 

 

1) Stain: LITHOCHROME® Chemstain® Classic, penetrating acid 

stain, VOC compliant. Color as selected by Architect. 

2) Sealer: Scofield® CureSeal-W™ water-based, clear, semi-gloss 

sealer, VOC compliant, color matched to concrete stain color. 

 

b. Or approved equivalent. 

 

13. Waterstop: CETCO® WATERSTOP-RX®, www.cetco.com, or approved 

equivalent. Install in locations as shown on structural drawings. 

 

2.4 PROPORTIONING OF MIXES:   

 

A.    Concrete minimum ultimate strength at 28 days:  refer to Structural Drawings, Sheet 

S001, for additional information.  

 

B.    Mix Designs:  

 

1.    Prepare design mixes for each type of concrete, in accordance with ACI 301 and 

ACI 318.  

2.    Proportion design mixes by weight for class of concrete required, complying with 

ACI 211.  

 

C.    Adjustment to Concrete Mixes:  Mix design adjustments may be requested by Contractor 

when characteristics of materials, job conditions, weather, test results, or other 

circumstances warrant, as approved by Architect and Structural Engineer.  Laboratory 

test data for revised mix design and strength results must be submitted to and approved 

by Architect and Structural Engineer before using in work.  
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D.    Provide test results from the concrete supplier for proposed design mix, to establish the 

following:  

 

1.    Gross weight and yield per cu. yd of trial mixtures.  

2.    Measured slump.  

3.    Measured air content.  

4.    Compressive strength developed at 7 days and 28 days, from not less than 3 test 

cylinders cast for each 7- and 28-day test, and for each design mix.  

 

E.    Submit written reports to Architect for design mixes at least 15 calendar days prior to the 

start of work.  

 

2.5 ADMIXTURES 

 

A. Use air-entrained admixtures in strict compliance with manufacturer's directions at all 

concrete exposed to weather.  

 

2.6    SLUMP LIMITS:  4" to +/- 1".  

 

2.7   BATCHING AND MIXING 

 

A. Concrete may be ready-mixed or job-mixed at the Contractor's option, in accordance with 

the governing building code and with the referenced ACI 318.  No hand mixing allowed.  

 

B. Job-Site Mixing:   

 

1.    Mix materials for concrete in appropriate drum-type batch machine mixer.  For 

mixers of one cu. yd. or smaller capacity, continue mixing at least 1-1/2 minutes, 

but not more than 5 minutes after ingredients are in mixer, before any part of 

batch is released.  For mixers of capacity larger than one cu. yd., increase 

minimum 1-1/2 minutes of mixing time by 15 seconds for each additional cu. yd. 

or fraction thereof.  

2.    Provide batch ticket for each batch discharged and used in work, indicating 

project identification name and number, date, mix type, mix time, quantity, and 

amount of water introduced.  

 

C.    Ready-Mix Concrete:  

 

1.    Comply with requirements of ASTM C 94, and as specified.  

2.    When air temperature is between 85°F and 90°F, reduce mixing and delivery 

time from 1-1/2 hours to 75 minutes, and when air temperature is above 90°F, 

reduce mixing and delivery time to 60 minutes.  

 

PART 3 - EXECUTION  

 

3.1  FORM WORK:  

 

A. Coordinate installation of joint materials, vapor barrier/retarder, and other related 

materials with placement of forms and reinforcing steel.  
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B. Design, erect, support, brace, and maintain formwork to support vertical and lateral loads, 

and static and dynamic loads that might be applied until such loads can be supported by 

the concrete structure.  Construct formwork so concrete members and structures are of 

correct size, shape, alignment elevations, and position.  

 

C.    Construct forms in accordance with ACI 347, to sizes, shapes, lines and dimensions 

indicated, and to obtain accurate alignment, location, grades, level and plumb work in 

finished structures.  Provide for openings, offsets, sinkages, keyways, recesses, molding, 

rustications, reglets, chamfers, blocking, screeds, bulkheads, anchorages and inserts, and 

other features required in work.  Solidly butt joints and provide back-up at joints to 

prevent leakage of cement paste.  

 

D.    Fabricate forms for easy removal without hammering or prying against the concrete 

surfaces.  Provide crush plates or wrecking plates where stripping may damage cast 

concrete surfaces.  

 

E.    Provide temporary openings where interior area of formwork is inaccessible for cleanout, 

for inspection before concrete placement, and for placement of concrete.  Securely brace 

temporary openings and set tightly to forms to prevent loss of concrete mortar.  Locate 

temporary openings on forms at inconspicuous location.  

 

F.    Chamfer exposed corners and edges 3/4" unless otherwise indicated, using wood, metal, 

PVC or rubber chamfer strips fabricated to produce uniform smooth lines and tight edge 

joints.  

 

G.    Preparation of Form Surfaces:  Coat the contact surfaces of forms with a form-coating 

compound where applicable before reinforcement is placed.  

 

H.    Provisions for Other Trades:  Provide openings in concrete formwork to accommodate 

work of other trades.  Determine size and location of openings, recesses, and chases from 

trades providing such ties.  Accurately place and securely support items built in to form.  

 

I.    Cleaning and Tightening:  Thoroughly clean forms and adjacent surfaces to receive 

concrete.  Remove chips, wood, sawdust, dirt or other debris just before concrete is 

placed.  Retighten forms after concrete placement, if required, to eliminate mortar leaks.  

 

3.2 VAPOR RETARDER INSTALLATION:  

 

A.    Following leveling and tamping of granular base for slabs-on-grade, place vapor retarder 

in position with longest dimension parallel with direction of pour.   

 

B. Lap joints 6" and seal with manufacturers recommended mastic or pressure sensitive 

tape. 

 

C. Seal all penetrations and edges as recommended by Manufacturer. 

 

3.3    PLACING REINFORCEMENT:  

 

A.    Comply with the Concrete Reinforcing Steel Institute (CRSI) recommended practice for 

"Placing Reinforcing Bars" for details and methods of reinforcement placement and 

supports, and as herein specified.  
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1.    Avoid cutting or puncturing vapor retarders during reinforcement placement and 

concreting operations.  

 

B.    Clean reinforcement of loose rust, mill scale, dirt, and other materials or coatings which 

reduce or destroy bond with concrete.  

 

C.    Accurately position, support, and secure reinforcement against displacement.  Locate and 

support reinforcing by metal chairs, runners, bolsters, spacers, and hangers as required.  

 

D.    Place reinforcement to obtain minimum coverages indicated, or if not indicated, in 

compliance with CRSI.  Arrange, space, and securely tie bars and bar supports to hold 

reinforcement in position during concrete placement operations.  Set wire ties so ends are 

directed into concrete, not toward exposed concrete surfaces.  

 

E.    Do not place bars more than 2" beyond the last leg of continuous support.  Do not use 

supports to hold runways for conveying equipment.  

 

F.    Install mesh welded wire fabric reinforcement in as long lengths as practicable, lapping 

pieces at least one mesh plus 2" but in no case less than 8".  Lace splices with wire.  

Offset end laps to prevent continuous laps in either direction.  Lift mesh to middle third 

of slab by use of hooks.  

 

3.4 JOINTS AND INSERTS:  

 

A.    Joints:  Provide construction and expansion joints.  Locate and install joints, which are 

not shown on the Drawings, so as not to impair the strength and appearance of structure.  

Submit joint schedule and details to Architect.   

 

1. Waterstops:  Provide waterstops in construction joints as indicated.  Install to 

form continuous diaphragm in each joint.  Support and protect exposed 

waterstops during progress of work.  Field-fabricate joints in waterstops 

according to manufacturer's printed instructions.    

 

B.    Inserts:  Set and build into work anchorage devices and other embedded items required 

for other work that is attached to, or supported by, concrete.  Properly locate embedded 

items in cooperation with other trades, and secure in position before concrete is poured.  

Use setting drawings, diagrams, instructions, and directions provided by suppliers of 

items to be attached thereto.  

 

3.5   PREPARATION OF FORM SURFACES 

 

A. Coat contact surfaces of forms with an approved nonresidual, low-VOC, form-coating 

compound before reinforcement is placed.  Do not allow excess form-coating material to 

accumulate in forms or to come into contact with in-place concrete surfaces against 

which fresh concrete will be placed.  Apply in compliance with manufacturer's 

instructions.  

 

3.6    CONCRETE PLACEMENT:   
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A.    Comply with ACI 304, "Guide for Measuring, Mixing, Transporting, and Placing 

Concrete", and as herein specified.  

 

B.    Pre-Placement Inspection: Before placing concrete, clean and inspect formwork, 

reinforcing steel, and items to be embedded or cast-in.  Notify other crafts in ample time 

to permit the installation of their work, and cooperate with them in setting such work, as 

required.  Make sure soil treatment for termite control has been applied to cushion fill 

before vapor retarder and concrete are installed.  Coordinate the installation of joint 

materials and vapor retarders with placement of forms and reinforcing steel.  

 

C.    Notify Architect 48 hours before placing any concrete.  

 

D. Conveying:  Convey concrete from the mixer to the place of final deposit by methods 

which will prevent the separation or loss of materials.  Provide equipment for chuting, 

pumping, and pneumatically conveying concrete of proper size and design as to insure a 

practically continuous flow of concrete at the point of delivery and without segregation of 

the materials.  Keep open troughs and chutes clean and free from coatings of hardened 

concrete.  Do not allow concrete to drop freely more than 10 feet.  All equipment and 

methods used for conveying are subject to the approval of Architect.  

 

E.    Depositing:  Deposit concrete continuously or in layers of such thickness that no concrete 

will be placed on hardened concrete so as to cause seams or planes of weakness.  If a 

section cannot be placed continuously, provide construction joints as specified.  Deposit 

concrete near or in its final location to avoid segregation due to rehandling or flowing, 

and displacement of the reinforcement.   

 

F.    Placing Concrete in Forms:  Deposit concrete in forms in horizontal layers not deeper 

than 24" and in a manner to avoid inclined construction joints.  Where placement consists 

of several layers, place each layer while preceding layer is still plastic to avoid cold 

joints.  

 

1.   Consolidate placed concrete by mechanical vibrating equipment supplemented by 

hand-spading, rodding, or tamping.  Use equipment and procedures for 

consolidation of concrete in accordance with ACI 309.  

2.    Do not use vibrators to transport concrete inside forms.  Insert and withdraw 

vibrators vertically at uniformly spaced locations not farther than visible 

effectiveness of machine.  Place vibrators to rapidly penetrate placed layer and at 

least 6 inches into preceding layer.  Do not insert vibrators into lower layers of 

concrete that have begun to set.   At each insertion limit duration of vibration to 

time necessary to consolidate concrete and complete embedment of 

reinforcement and other embedded items without causing segregation of mix.  

 

G.    Placing Concrete Slabs:  Deposit and consolidate concrete slabs in a continuous 

operation, within limits of construction joints, until the placing of a panel or section is 

completed.  

 

1. Consolidate concrete during placing operations so that concrete is thoroughly 

worked around reinforcement and other embedded items and into corners.  

2.    Bring slab surfaces to correct level with straightedge and strike off.  Use bull 

floats or darbies to smooth surface, free of humps and hollows.  Do not disturb 

slab surfaces prior to beginning finishing operations.  
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3.    Maintain reinforcing in proper position during concrete placement.  

 

H.    Cold Weather Placing:  Comply with the requirements of ACI 306 and as follows:  

 

1.    Protect concrete work from physical damage and reduced strength that could be 

caused by frost, freezing actions, and low temperatures.  

2.    When air temperature has fallen to or is expected to fall below 40oF, uniformly 

heat water and aggregates before mixing to obtain a concrete mixture 

temperature of not less than 50oF and not more than 80oF at point of placement.  

 

a.    Do not use frozen materials or materials containing ice or snow.  Do not 

place concrete on frozen subgrade or on subgrade containing frozen 

materials.  

b.    Do not use calcium chloride, salt, and other materials containing 

antifreeze agents or chemical accelerators unless otherwise accepted for 

mix designs.  

 

I.    Hot Weather Placing: When hot weather conditions exist that would seriously impair 

quality and strength of concrete, place concrete in compliance with the requirements of 

ACI 305 and as follows:  

 

1.    Cool ingredients before mixing to maintain concrete temperature at time of 

placement below 90o`F.  Mixing water may be chilled, or chopped ice may be 

used to control temperature provided water equivalent of ice is calculated to total 

amount of mixing water.  Use of liquid nitrogen to cool concrete is Contractor's 

option.  

2.    Cover reinforcing steel with water-soaked burlap if it becomes too hot, so that 

steel temperature will not exceed the ambient air temperature immediately before 

embedment in concrete.  Fog spray forms, reinforcing steel, and subgrade just 

before concrete is placed.  

3.    When acceptable to Architect, and when required by high temperatures, low 

humidity, or other adverse placing conditions, use an approved water-reducing 

retarding admixture.  

 

3.7   FINISH OF FORMED SURFACES:  

 

A.    Rough Form Finish: For formed concrete surfaces not exposed-to-view in the finish work 

or by other construction, unless otherwise indicated.  This is the concrete surface having 

texture imparted by form facing material used, with tie holes and defective areas repaired 

and patched and fins and other projections exceeding 1/4" in height rubbed down or 

chipped off.  

 

B.    Smooth Form Finish: For formed concrete surfaces exposed-to-view, or that are to be 

covered with a coating material applied directly to concrete, or a covering material 

applied directly to concrete, such as waterproofing, dampproofing, painting or other 

similar system.  This is as-cast concrete surface obtained with selected form facing 

material, arranged orderly and symmetrically with a minimum of seams.  Repair and 

patch defective areas with fins or other projections completely removed and smoothed.  
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C.    Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed 

surfaces occurring adjacent to formed surfaces, strike-off smooth and finish with texture 

matching adjacent formed surfaces.  Continue final surface treatment of formed surfaces 

uniformly across adjacent unformed surfaces unless otherwise indicated.  

 

3.8 SLAB FINISHES:  

 

A. General: Refer to Structural Drawings, Sheet S001 – General Notes, “Slab Flatness and 

Levelness” for specific Floor Flatness (FF) and Floor Levelness (FL) requirements. F- 

number requirements vary depending on locations of concrete slabs and final floor 

finishes to be installed on slabs. 

 

B.    Float Finish:  

 

1.    Apply float finish to slab surfaces to receive trowel finish and other finishes 

specified.  

2.    After screeding, consolidating, and leveling concrete slabs, do not work surface 

until ready for floating.  Begin floating when surface water has disappeared, or 

when concrete has stiffened sufficiently to permit operation of power-driven 

floats, or both.  Consolidate surface with power-driven floats, or by hand-floating 

if area is small or inaccessible to power units.  Finish surfaces to tolerances as 

shown on Structural Drawings and as measured according to ASTM E1155 and 

ACI 117.  Cut down high spots and fill low spots.  Uniformly slope surfaces to 

drains.  Immediately after leveling, refloat surface to uniform, smooth, granular 

texture.  

 

C.  Trowel Finish:  

 

1.    Apply where exposed-to-view, and where slab surfaces are to be covered with 

tile, paint, resilient flooring, carpet, or other thin film finish coating system.  

2.    After floating, begin first trowel finish operation using a power-driven trowel.  

Begin final troweling when surface produces a ringing sound as trowel is moved 

over surface.  Consolidate concrete surface by final hand-troweling operation, 

free of trowel marks, uniform in texture and appearance, and finish surfaces to 

tolerances as shown on Structural Drawings and as measured according to ASTM 

E1155 and ACI 117.  Grind smooth surface defects which would telegraph 

through applied floor covering.  

 

D. Trowel And Fine Broom Finish: Where tile is to be installed with thin-set mortar, apply 

trowel finish as specified, then immediately follow with slightly scarifying surface by 

fine brooming.  

 

E.    Non-Slip Broom Finish: Apply at exterior concrete steps, ramps, walks, and mowing 

strips, and as indicated; specified in Division 32 – EXTERIOR IMPROVEMENTS. 
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3.9 CONCRETE CURING AND PROTECTION:  

 

A.    General:  Protect freshly placed concrete from premature drying and excessive cold or 

hot temperatures; maintain concrete above 50°F.  Start initial curing as soon as free water 

has disappeared from concrete surface after placing and finishing.  Weather permitting, 

keep continuously moist for not less that 7 days.  Begin final curing procedures 

immediately following initial curing and before concrete has dried.  Continue final curing 

for at least 7 days in accordance with ACI 301 procedures.  Avoid rapid drying at end of 

final curing period.  

 

B.    Curing Methods:  Perform curing of concrete by moist curing, by moisture-retaining 

cover curing, and by combinations thereof, as specified.  

 

1.    Provide moisture curing by keeping concrete surface continuously wet by 

covering with water, by water-fog spray, or by covering concrete surface with 

specified absorptive cover, thoroughly saturating cover with water and keeping 

continuously wet.  Place absorptive cover to provide coverage of concrete 

surfaces and edges, with 4" lap over adjacent absorptive covers.  

2.    Provide moisture-cover curing by covering concrete surface with moisture-

retaining cover for curing concrete, placed in widest practicable width with sides 

and ends lapped at least 3" and sealed by waterproof tape or adhesive.  

Immediately repair any holes or tears during curing period using cover material 

and waterproof tape.  

3. Provide curing and sealing compound on exterior slabs, walks, and curbs, as 

follows:  

 

a.    Apply specified curing and sealing compound to concrete slabs as soon 

as final finishing operations are complete (within 2 hours).  Apply 

uniformly in continuous operation by power-spray or roller in 

accordance with manufacturer's directions.  Recoat areas subjected to 

heavy rainfall within 3 hours after initial application.  Maintain 

continuity of coating and repair damage during curing                      

period.  

b.    Use membrane curing compounds that will not affect surfaces to be 

covered with finish materials applied directly to concrete.  

 

C. Curing Formed Surfaces:  Cure formed concrete surfaces, including underside of beams, 

supported slabs, and other similar surfaces, by moist curing with forms in place for full 

curing period or until forms are removed.  If forms are removed, continue curing by 

methods specified above, as applicable.  

 

D.    Curing Unformed Surfaces:  Cure unformed surfaces, such as slabs, floor toppings, and 

other flat surfaces by application of appropriate curing compound.  Final cure concrete 

surfaces to receive finish flooring by moisture-retaining cover, unless otherwise directed.  
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3.10   REMOVAL OF FORMS:   

 

A.    Formwork not supporting weight of concrete, such as sides of beams, walls, columns, and 

similar parts of work, may be removed after cumulatively curing at not less than 50°F for 

24 hours after placing concrete, provided concrete is sufficiently hard to not be damaged 

by form-removal operations, and provided curing and protection operations are 

maintained.  

 

B.    Formwork supporting weight of concrete, such as beam soffits, joists, slabs, and other 

structural elements, may be removed after 14 days if concrete has attained at least 75% of 

design minimum compressive strength of in-place concrete by testing field-cured 

specimens representative of concrete location or members.  

 

3.11 REUSE OF FORM:  

 

A. Clean and repair surfaces of forms to be reused in work.  Split, frayed, delaminated or 

otherwise damaged form material will not be acceptable for exposed surfaces.  Apply 

new form-coating compound as specified for new formwork.  

 

B.    When forms are extended for successive concrete placement, thoroughly clean surfaces, 

remove fins and laitance, and tighten forms to close joints.  Align and secure joint to 

avoid offsets.  Do not use "patched" forms for exposed concrete surfaces except as 

acceptable to Architect.  

 

3.12 MISCELLANEOUS ITEMS:  

 

A.    Filling  In:  Fill in holes and openings left in concrete for the passage of work by other 

trades after their work is in place.  Mix, place, and cure concrete to blend with in-place 

construction. Provide all other miscellaneous concrete filling required to complete work. 

  

B.    Curbs:  Provide monolithic finish to interior curbs by stripping forms while concrete is 

still green and by steel-troweling surfaces to hard, dense finish and corners, intersections, 

and terminations slightly rounded.  

 

C.    Equipment Bases and Foundations: Provide machine and equipment bases and 

foundations.  Set anchor bolts for machines and equipment to template at correct 

elevations, complying with certified diagrams or templates of manufacturer furnishing 

machines and equipment.  

 

3.13  CONCRETE SURFACE REPAIRS:   

 

A.    Repair and patch defective areas with cement mortar of the same type and class as the 

original concrete, immediately after removal of forms.  Cut out honeycomb, rock pockets, 

voids over 1/2" diameter, and holes left by tie rods and bolts, down to solid concrete but 

in no case to a depth of less than 1".  Make edges of cuts perpendicular to the concrete 

surface, before placing cement mortar in the same manner as adjacent concrete.  

Proprietary patching compounds may be used when acceptable to Architect.  
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1.    Smooth, Exposed-To-View Surfaces:  Blend cements so that, when dry, patching 

mortar will match color of surrounding concrete.  Provide test areas at 

inconspicuous location to verify mixture and color match before proceeding with 

patching.  Compact mortar in place and strike-off slightly higher than 

surrounding surface.  

2.    Concealed Formed Surfaces:  Repair defects that adversely affect the durability 

of the concrete.  If defects cannot be repaired remove and replace the concrete.  

3.    Other repair methods may be used, subject to acceptance by Architect.  

 

3.14   FIELD SAMPLING AND TESTING:   

 

A.    The following samples and tests will be performed by an independent testing laboratory 

approved by Owner and Architect.  Refer to paragraph 1.5 C. of this section for 

responsibility for payment of tests.  

 

B.    Samples:  

 

1.    Field samples shall be made and cured in accordance with ASTM C 31, for each 

concrete strength, at the rate of 4 test cylinders and one slump test for each 50 

cubic yards of concrete from each day's pour.  In accordance with ASTM C 173 

Volumetric Method, or ASTM C 231 Pressure Method, make air content check 

for each set of test cylinders.  Air content and slump shall be checked and 

recorded at both truck discharge and point of placement for pumped concrete 

from the first load each day.  

2.    Test cylinders as follows: One at 7 days, two at 28 days, and reserve the 

remaining for testing after a longer period as required by Architect, if the 28 day 

tests do not meet the required strength.  

3.    The taking of samples from small pours of 10 cubic yards or less may be omitted 

at the discretion of the Architect.  

4.    Additionally, test slump every 25 cu. yds, recording location for report.  

5.    When early form removal is requested, field cure cylinders tested at 7 or less 

days to determine sufficient strength.  

 

C. Testing:  

 

1.    Where average strength of any group of 3 cylinders falls below the minimum 

compressive strength or if individual cylinder falls more than 500 psi below 

minimum compressive strength specified, the Architect shall have the right to 

require that test specimens be cut from the structure.  Specimens shall be selected 

by Architect from location in structure represented by test specimen or specimens 

which failed.  

2.    Specimens shall be secured, prepared, and tested in accordance with ASTM C 

42, within a period of 60 days after placing concrete.  

3.    Concrete shall be considered to meet the strength requirement of this 

specification if it meets the strength requirements of paragraph 5.6.4 of ACI 318.  

4.   Should laboratory analysis indicate that the proper concrete mix has not been 

used by the Contractor, all such concrete poured using the improper mix shall be 

subject to rejection.  

5.    The cost of cutting specimens from the structure, patching the resulting holes, 

and making the laboratory analysis shall be borne by the Contractor.  
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6.    The holes from which the cored samples are taken shall be packed solid with no 

slump concrete proportioned in accordance with the ACI 211 "Standard Practice 

for Selecting Proportions for Normal, Heavyweight, and Mass Concrete".  The 

patching concrete shall have the same design strength as the specified concrete.  

7.    If any of the specimens cut from the structure fail to meet the requirements 

outlined in paragraph 5.6.4 of ACI 318, the Architect shall have the right to 

require any and all defective concrete to be replaced, and all costs resulting 

therefrom shall be borne by the Contractor.  

 

D.    Contractor Sampling:  In addition to the slump tests specified above, the contractor shall 

keep a cone (mold) and rod apparatus on the job site for random testing of batches.  

When concrete does not meet the specified slump requirements, and when directed by the 

Architect, immediately perform a slump test in accordance with ASTM C 143.  Concrete 

not meeting the slump requirements shall be removed from the job site.  

 

3.15 PROTECTION:  

 

A.    No wheeling, working, or walking on finished surfaces will be allowed for 16 hours after 

the concrete is placed.  

 

B.   Provide plywood or other acceptable protective cover at all traffic areas throughout the 

job.  

 

C.    Protect exposed concrete floors, steps, and walks from paint and other materials or 

equipment which may mar or damage these surfaces.  

 

3.16   CLEAN-UP 

 

A. Do not allow debris to accumulate.  Clean up all concrete and cement materials, 

equipment and debris upon completion of any portion of the concrete work, and upon 

completion of entire cast-in-place concrete work.  

 

 

 

END OF SECTION 033000 
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SECTION 033500 - CONCRETE FINISHING 

 

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

A. Section Includes: 

 

1. Single application cure-densifier-hardener for new concrete floors indicated on the 

Room Finish Schedule, Sheet A601, as “SC” – Sealed Concrete. 

2. Precautions for avoiding staining concrete before and after application. 

 

B. Related Sections: 

 

1. Section 033000 - CAST-IN-PLACE CONCRETE. 

 

1.2 REFERENCE STANDARDS 

 

A. American National Standards Institute (ANSI): 

 

1. ANSI B101.1 - Test Method for Measuring Wet SCOF of Common Hard-Surface 

Floor Materials. 

2. ANSI B101.3 - Test Method for Measuring Wet DCOF of Common Hard-Surface 

Floor Materials. 

 

B. American Society for Testing and Materials International (ASTM): 

 

1. ASTM C39 – Standard Test Method for Compressive Strength of Cylindrical 

Concrete Specimens. 

2. ASTM C779 - Standard Test Method for Abrasion Resistance of Horizontal 

Concrete Surfaces. 

3. ASTM C805 - Standard Test Method for Rebound Number of Hardened Concrete. 

4. ASTM D3359 - Standard Test Methods for Rating Adhesion by Tape Test. 

5. ASTM F150-06(2018) - Standard Test Method for Electrical Resistance of 

Conductive and Static Dissipative Resilient Flooring. 

6. ASTM G23 - Practice for Operating Light-Exposure Apparatus (Carbon-Arc Type) 

With and Without Water for Exposure of Nonmetallic Materials [Superseded by 

ASTM G152]. 

7. ASTM G152 – Standard Practice for Operating Open Flame Carbon Arc Light 

Apparatus for Exposure of Nonmetallic Materials. 

 

C. National Floor Safety Institute (NFSI): 

 

1. Certified as High Traction by the National Floor Safety Institute (NFSI), Phase 2 

testing. 

 

D. USGBC LEED Version 4: 

 

1. Indoor VOC Emission Test; California Department of Public Health 

CDPH/EHLB/Standard Method Version 1.2, 2017. 
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1.3 SUBMITTALS 

 

A. General: Submit listed submittals in accordance with Conditions of the Contract and 

Section 013300 - SUBMITTAL PROCEDURES. 

 

B. Product Data: Submit product data, including manufacturer’s Spec-Data® sheet, installation 

instructions and technical bulletins for specified products. 

 

C. Certificates: Manufacturer’s certification that the installer is acceptable. 

 

D. Maintenance Data: Maintenance instructions, including precautions for avoiding staining 

after application. 

 

1.4 QUALITY ASSURANCE 

 

A. Installer Qualifications: Acceptable to the manufacturer. 

 

B. Regulatory Requirements: In accordance with Section 014000 – QUALITY 

REQUIREMENTS. 

 

1.5 DELIVERY, STORAGE & HANDLING 

 

A. General: Comply with Section 016000 – PRODUCT REQUIREMENTS. 

 

B. Delivery: Deliver materials in manufacturer’s original, unopened, undamaged containers 

with identification labels intact. 

 

C. Storage and Protection: Store materials protected from exposure to harmful environmental 

conditions and at temperature and humidity conditions recommended by the manufacturer. 

 

D. Handling: Protect materials from dirt, corrosion, oil, grease and other contaminants. 

 

PART 2 - PRODUCTS 

 

2.1 MATERIAL 

 

A. Basis of Design Manufacturer: Curecrete Distribution, Inc. 

 

1. Contact: 1203 Spring Creek Place, Springville, UT 84663-0551; Telephone: (800) 

998-5664, (801) 489-5663; Fax: (801) 489-3307; Email: 

info@ashfordformula.com; Website: www.ashfordformula.com. 

 

B. Cure-Densifier-Hardener: Basis of Design: Ashford Formula is a transparent, chemically 

reactive, water-based treatment that penetrates into the concrete surface, forming a chemical 

reaction of crystalline growth that fills in the natural pores and voids in the concrete surface. 

 

1. Abrasion Resistance to Revolving Disks: At least a 32.5% improvement over 

untreated samples when tested in accordance with ASTM C779. 

2. Surface Adhesion: At least a 22% increase in adhesion for epoxy when tested in 

accordance with ASTM D3359. 
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3. Hardening: As follows when tested (ASTM C39): 

 

a. After 7 Days: An increase of at least 40% over untreated samples. 

b. After 28 Days: An increase of at least 38% over untreated samples. 

 

4. Rebound Number: An increase of at least 13.3% over untreated samples when 

tested in accordance with ASTM C805. 

5. Electrical Resistance: To ASTM F150. 

6. Light Exposure Degradation: No evidence of adverse effects on treated samples 

when tested in accordance with ASTM G23. 

7. Test Method for Measuring Wet SCOF of Common Hard-Surface Floors in 

accordance with ANSI B101.1. 

8. Test Method for Measuring Wet DCOF of Common Hard-Surface Floors in 

accordance with ANSI B101.3. 

9. Certified as High Traction by the National Floor Safety Institute (NFSI), Phase 2 

testing. 

10. Certified Compliant according to California Department of Public Health 

CDPH/EHLB/Standard Method Version 1.2, 2017. 

 

2.2 PRODUCT SUBSTITUTIONS 

 

A. Substitutions: Substitutions in accordance with Section 012500 – SUBSTITUTION 

PROCEDURES. 

 

PART 3 - EXECUTION 

 

3.1 MANUFACTURER’S INSTRUCTIONS 

 

A. Compliance: Comply with manufacturer’s product data, including product technical 

bulletins, product catalog installation instructions and product carton instructions for 

installation. 

 

3.2 EXAMINATION 

 

A. Do not begin installation until substrates have been properly prepared and are suitable for 

application of product. 

 

B. If substrate preparation is the responsibility of another installer, notify Architect of 

unsatisfactory preparation before proceeding. 

 

3.3 PREPARATION 

 

A. Clean surfaces thoroughly prior to installation. 

 

B. Prepare surfaces using the methods recommended by the manufacturer for achieving the best 

result for the substrate under the project conditions. 

 

C. Do not use frozen material. Thaw and agitate prior to use. 

 

D. If construction equipment must be used for application, diaper all components that might 

drip oil, hydraulic fluid or other liquids that would stain concrete 
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3.4 INSTALLATION 

 

A. New Concrete: Apply cure-densifier hardener to new concrete as soon as the concrete is 

firm enough to work on after troweling.  With colored concrete, wait a minimum of 30 days 

before application. 

 

1. Spray on at rate of 200 ft2/gal (5 m2/L). 

2. Keep surface wet with cure-densifier-hardener for a minimum soak-in period of 30 

minutes without allowing it to dry or become slippery. If slipperiness occurs before 

the 30 minute time period has elapsed, apply additional cure-densifier-hardener, as 

needed, to keep the entire surface in a non-slippery state for the first 15 minutes; for 

the remaining 15 minutes, mist the surface as needed with water to keep the material 

in a non-slippery state. In hot weather conditions, follow manufacturer’s special 

application procedures. 

3. When the treated surface becomes slippery after this period, lightly mist with water 

until slipperiness disappears. 

4. Wait for surface to become slippery again, and then flush entire surface with water 

to remove all cure-densifier-hardener residue. 

5. Squeegee surface completely dry, flushing any remaining slippery areas until no 

residue remains. 

6. Wet vacuum or scrubbing machines can be used in accordance with manufacturer’s 

instructions to remove residue. 

 

3.5 PROTECTION 

 

A. Protect installed floors for at least 3 months until chemical reaction process is complete. 

 

1. Do not allow traffic on floors for 3 hours after application. 

2. Do not allow parking of vehicles on concrete slab. 

3. If vehicles must be temporarily parked on slab, place drop cloths under vehicles 

during entire time parked. 

4. Do not allow pipe cutting using pipe cutting machinery on concrete slab. 

5. Do not allow temporary placement and storage of steel members on concrete slabs. 

6. Clean up spills immediately and spot-treat stains with degreaser or oil emulsifier. 

7. Clean floor regularly in accordance with manufacturer’s recommendations.  

 

 

 

END OF SECTION 033500 
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SECTION 042000 - UNIT MASONRY 

 

PART 1 - GENERAL 

 

1.1 REQUIREMENTS: 

 

A. Unit Masonry Standard: Masonry construction and materials shall conform to all 

requirements of “Specification for Masonry Structures (ACI 530.1/ASCE 6/TMS 602),” 

published by The Masonry Society (TMS), Boulder, Colorado; the American Concrete 

Institute (ACI), Farmington Hills, Michigan; and the American Society of Civil 

Engineers (ASCE), Reston, Virginia, except as modified by the requirements of these 

contract documents. 

 

B. Fire Performance Characteristics:  If indicated on the Drawings, provide materials and 

construction identical to those of assemblies whose fire resistance has been determined 

per ASTM E 119 by a testing and inspecting organization, by equivalent concrete 

masonry thickness, or by another means, as acceptable to Authorities Having Jurisdiction 

(AHJ). 

 

C. Wall Sleeves:  General Contractor shall furnish and masonry contractor shall install all 

sleeves in masonry wall construction for mechanical, electrical, and plumbing 

penetrations.  Coordinate with applicable mechanical, electrical, and plumbing drawings 

and specification sections for specific requirements concerning sleeving. 

 

D. Mortar: All mortar for exterior use shall have a water repellent admixture added to the 

mortar mix to provide water repellency, reduce moisture absorption, control 

efflorescence, and improve mortar durability. Refer to paragraph 2.1.C.8 of this section 

for additional information. 

 

1.2 REFERENCE STANDARDS 

 

A. American Society for Testing and Materials (ASTM): 

 

1. ASTM A153 – Standard Specification for Zinc Coating (Hot-Dip) on Iron and 

Steel Hardware. 

2. ASTM A307 – Standard Specification for Carbon Steel Bolts, Studs, and 

Threaded Rod 60000 PSI Tensile Strength. 

3. ASTM A563 – Standard Specification for Carbon and Alloy Steel Nuts. 

4. ASTM A615 – Standard Specification for Deformed and Plain Carbon-Steel 

Bars for Concrete Reinforcement. 

5. ASTM A1064 – Standard Specification for Carbon-Steel Wire and Welded Wire 

Reinforcement, Plain and Deformed, for Concrete. 

6. ASTM C90 – Standard Specification for Loadbearing Concrete Masonry Units. 

7. ASTM C91 – Standard Specification for Masonry Cement. 

8. ASTM C144 – Standard Specification for Aggregate for Masonry Mortar. 

9. ASTM C150 – Standard Specification for Portland Cement. 

10. ASTM C207 – Standard Specification for Hydrated Lime for Masonry Purposes. 

11. ASTM C216 – Standard Specification for Facing Brick (Solid Masonry Units 

Made from Clay or Shale). 

12. ASTM C270 – Standard Specification for Mortar for Unit Masonry. 

13. ASTM C404 – Standard Specification for Aggregates for Masonry Grout. 
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14. ASTM C476 – Standard Specification for Grout for Masonry. 

15. ASTM C1142 – Standard Specification for Extended Life Mortar for Unit 

Masonry. 

16. ASTM D226 – Standard Specification for Asphalt-Saturated Organic Felt Used 

in Roofing and Waterproofing. 

27. ASTM D882 – Standard Test Method for Tensile Properties of Thin Plastic 

Sheeting. 

18. ASTM D1056 – Standard Specification for Flexible Cellular Materials –  Sponge 

or Expanded Rubber. 

19. ASTM D2000 – Standard Classification System for Rubber Products in 

Automotive Applications. 

20. ASTM D2287 – Standard Specification for Nonrigid Vinyl Chloride Polymer 

and Copolymer Molding and Extrusion Compounds. 

21. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the 

Surface of Interior Coatings in an Environmental Chamber. 

22. ASTM E84 - Standard Test Method for Surface Burning Characteristics of 

Building Materials. 

23. ASTM E119 – Standard Test Methods for Fire Tests of Building Construction 

and Materials. 

24. ASTM E154 - Standard Test Method for Water Vapor Retarders Used in Contact 

with Earth, Under Concrete Slabs, on Walls, or as Ground Cover. 

 

B. National Concrete Masonry Association (NCMA): 

 

1. NCMA TEK 45 – Removal of Stains from Concrete Masonry Walls 

 

C. Brick Institute Association (BIA): 

 

1. BIA Technical Note No. 20 (Revised) – Cleaning Brickwork. 

 

D. Pressure Sensitive Tape Council (PSTC): 

 

1. PSTC-1 – Peel Adhesion of Pressure Sensitive Tape. 

 

1.3 SUBMITTALS 

 

A. Submittals:  In addition to product data for each different masonry unit, accessory, and 

manufactured product indicated, submit the following: 

 

1. Samples of each different exposed masonry unit, masonry mortar, and 

accessories. 

2. Material certificates for each different masonry product required. 

3. Material test reports from a qualified independent testing laboratory for mortar, 

grout mixes, and masonry units. 

 

B. Field-Constructed Mock-Ups:  Prior to installation of unit masonry, erect sample wall 

panel of typical exterior unit masonry wall as directed by Architect.  Minimum panel size 

shall be 4’-0” X 4’-0”.  Show proposed accent banding, joint treatment, texture, and color 

of masonry units.  Do not proceed with masonry work until sample panel is approved. 
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PART 2 - PRODUCTS 

 

2.1 PRODUCTS: 

 

A. Concrete Masonry Units: Comply with requirements indicated below applicable to each 

form of concrete masonry unit required: 

 

1. Provide special shapes where indicated and as follows: 

 

a. For lintels, corners, jambs, sash, control joints, headers, bonding and 

other special conditions. 

b. Square-edged units for outside corners, except where indicated as 

bullnose. 

 

2. Size: Manufactured to specified dimension of 3/8 inch less than nominal widths 

by nominal heights by nominal lengths indicated on Drawings. 

3. Provide Normal weight units for below grade and exterior use.  Provide 

lightweight units for interior walls and partitions. 

4. Exposed Faces: Manufacturer’s standard color and texture, unless otherwise 

indicated. 

5. Hollow Load-Bearing Concrete Masonry Units: ASTM C 90 and as follows: 

 

a. Net Area Compressive Strength: 1900 psi minimum. 

b. Weight Classification: Normal weight and lightweight. 

c. Size and Style: 4 x 4 x 16, 8 x 8x 16, and 12 x 8 x 16 in locations as 

shown on the Drawings. 

 

6. Mortar Joints: Provide 3/8” wide joints. At all exposed faces of regular concrete 

block, tool all joints concave. Vertical joints of center score concrete block, if 

used, shall be tooled concave. Joints on unexposed sides of all block shall be 

struck flush.  

 

B. Clay Masonry Units: Comply with the following requirements: 

 

1. Provide special molded shapes for applications requiring brick of form, color, 

texture, and size on exposed surfaces that cannot be produced by sawing standard 

brick sizes or where stretcher units cannot accommodate special conditions. 

2. Provide units without cores or frogs and with all exposed surfaces finished for 

end of sills, caps, and similar exposed applications that expose brick surfaces that 

would otherwise be concealed from view. 

3. Face Brick Standard: ASTM C216, size as indicated and as follows: 

 

a. Grade: SW (Severe Weather). 

b. Compressive Strength: 8,000 psi. 

c. Type: FBS (Brick for General Use). 

 

4. Face Brick: Modular face brick to be determined. 
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C. Mortar and Grout Materials:  As follows: 

 

1. Portland Cement:  ASTM C 150, Type I or II, except Type III may be used for 

cold-weather construction.  Provide natural color or white cement as required to 

produce required mortar color. 

2. Masonry Cement:  ASTM C 91, Type N or S as required for mortar type. 

3. Hydrated Lime:  ASTM C 207, Type S. 

4. Aggregate for Mortar:  ASTM C 144, except for joints less than 1/4 inch use 

aggregate graded with 100 percent passing the No. 16 sieve. 

 

a. White Mortar Aggregates:  Natural white sand or ground white stone. 

 

5. Aggregate for Grout:  ASTM C 404. 

6. Water:  Clean and potable. 

7. Grout:  3,000 psi minimum, ASTM C476. 

8. Waterproofing Admixture for Mortar: 

 

a. Basis of Design: BLOCKTITE™ Mortar Admixture, an integral liquid 

water repellent admixture for mortar as manufactured by Euclid 

Chemical Company, 19215 Redwood Road, Cleveland, OH, (800) 321-

7628, Fax: (216) 531-9399, www.euclidchemical.com , or approved 

equivalent. 

b. Admixture shall be specifically formulated for use in masonry mortar 

mix to provide moisture intrusion resistance and reduce efflorescence 

potential of masonry mortar joints exposed to the weather. Admixture 

shall improve mortar durability, not alter the color of colored mortar, and 

comply with requirements of ASTM C1384 – Standard Specification for 

Admixtures for Masonry Mortar. 

c. Follow manufacturer’s written instruction for product use. 

d. Submit product data of water repellent admixture for review and 

approval. 

 

D. Mortar and Grout Mixes 

 

1. General  

 

a. For masonry below grade and in contact with the earth, reinforced unit 

masonry, and where indicated on the Drawings, use Type S. 

b. For exterior above-grade load bearing and non-load bearing masonry 

walls and parapet walls, interior load bearing and non-load bearing 

masonry walls, and other locations where a type is not indicated, use 

Type N. 

c. Mortar: 

 

1. For general use with concrete masonry units, conform to 

requirements of ASTM C270, Type N, minimum compressive 

Strength of 750 psi for job-mixed mortar, and ASTM C1142 for 

ready-mixed mortar. 

2. For use with masonry veneer, use only ready-mixed mortar 

conforming to ASTM C1142 to maintain consistency of mortar 

color.  Do not use job-mixed mortar with masonry veneer due to 
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possibility of mortar color variations between separate batch 

mixes. 

 

d. Grout: Grout, for concrete masonry, shall be proportioned by weight as 

follows, with water added to produce proper consistency for pouring 

without segregation of materials: 

 

1) Fine Grout: 1 part Portland Cement, 2 to 2-1/2 parts fine 

aggregate. 

2)  Coarse Grout: 1 part Portland Cement, 2-1/2 parts fine aggregate 

and 1 to 2 parts coarse aggregate. 

 

2. Mixing: Mix in strict accordance with manufacturer’s latest printed instructions. 

Do not add admixtures unless otherwise indicated or approved. Do not use 

calcium chloride in mortar or grout. Measurement of materials shall be such that 

specified portions can be controlled and accurately and consistently maintained. 

Mix materials together in a batch mixer for a minimum period of two (2) minutes 

dry and three (3) minutes wet, using the quantity of water required to obtain the 

desired workability. Material that has partially set shall not be retempered or 

used. Mix only as much mortar as can be used in one hour after water has been 

first mixed into the batch. 

 

2.2 ACCESSORIES 

 

A. Reinforcing Steel:  As follows: 

 

1. Steel Reinforcing Bars:  Billet steel complying with ASTM A 615. 

2. Deformed Reinforcing Wire:  ASTM A1064. 

3. Plain Welded Wire Fabric:  ASTM A1064. 

4. Deformed Welded Wire Fabric:  ASTM A1064. 

 

B. Joint Reinforcement:  Form joint reinforcing from the following: 

 

1. Mill-galvanized carbon steel wire, coating class as required by referenced unit 

masonry standard for application indicated. 

2. Description:  Welded-wire units prefabricated with deformed continuous side 

rods and plain cross rods into straight lengths of not less than 10 feet, with 

prefabricated corner and tee units, and complying with requirements indicated 

below: 

 

a. Wire Diameter for Side Rods:  0.1875 inch (3/16”) for exterior walls, 

0.1483 inch (9 gauge) for interior walls.. 

b. Wire Diameter for Cross Rods:  0.1483 inch (9 gauge). 

c. For single-wythe masonry, provide type as follows with single pair of 

single side rods: 

 

1) Ladder design.  Hohmann & Barnard, Inc., #220 “Lox-All®” 

Ladder Mesh reinforcement or approved equivalent. 

 

d. For masonry veneer with masonry backup wall, provide type as follows 

with adjustable wire ties: 
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1) No. 262 Double Eye Rod Anchor, 3/16-inch diameter hot-dip 

galvanized wire with No. 263 Double Pintle Tie, 3/16-inch 

diameter hot-dipped galvanized wire as manufactured by 

Heckman Building Products, Inc., Chicago, IL, or approved 

equivalent. 

2) No. 270-2X SH Ladder Eye-Wire, ladder style adjustable joint 

reinforcing with eyes and “swaged” seismic hooks.  Interior 

wythe reinforcing consisting of 3/16-inch diameter wire side 

rods and 9 gauge wire cross rods with 3/16-inch diameter veneer 

hooks and eyes as manufactured by Hohmann and Barnard, Inc., 

Hauppauge, NY, or approved equivalent.  All wire components 

hot-dip galvanized. 

 

C. Ties and Anchors, General:  Comply with requirements for metal and size of referenced 

unit masonry standard and the following: 

 

1. Galvanized Carbon Steel Wire:  ASTM A1064, coating class as required by 

referenced unit masonry standard for application indicated, wire diameter as 

indicated. 

2. All masonry ties shall be hot-dip galvanized, unless otherwise indicated. 

 

D. Rigid Anchors:  Provide straps of form, thickness, and length as required. 

 

E. Miscellaneous Anchors:  As follows: 

 

1. Anchor Bolts:  Steel bolts complying with ASTM A 307, Grade A; with ASTM 

A 563 hex nuts and, where indicated, flat washers; hot-dip galvanized to comply 

with ASTM A 153, Class C; of diameter, length, and configuration indicated. 

 

F.  Embedded Flashing Materials: As follows: 

 

1. Self-Adhering Stainless Steel Flashing:  

 

a. Prefabricated thru-wall flashing material consisting of a flexible 2 mil 

sheet of Type 304 stainless steel with 8 mils of butyl adhesive and a 

siliconized release liner: YORK 304® Self Adhering Stainless Steel 

Flashing as manufactured by York Manufacturing, Inc., Sanford, MA, 

(800)551-2828, Fax: (888)819-2592, www.yorkmfg.com, or approved 

equivalent. 

b. Flashing shall be UV resistant, puncture resistant, fire and mold resistant, 

and have excellent bond capability with a wide range of construction 

materials. 

c. Flashing shall have the following properties: 

 

1) Tensile Strength: 100,000 PSI (ASTM D882). 

2) Puncture Resistance: 2,500 PSI (ASTM E154). 

3) Adhesion: 20 PSI (PSTC-1). 

4) Fire Resistance: Pass, Class A (ASTM E84). 

5)  Mold Resistance: Pass (ASTM D3273). 
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d. Provide York stainless steel termination bar, sealant, inside and outside 

flashing corners, prefabricated end dam flashing, and stainless steel drip 

edge accessories as required for a complete installation. 

e. Install flashing and accessories in accordance with manufacturer’s 

instructions. 

 

G. Miscellaneous Masonry Accessories:  As follows: 

 

1. Non-metallic Expansion Joint Strips: 

 

a. Premoulded filler strips complying with ASTM D1056, Type 2, Class A, 

Grade1, compressible up to 35 percent, NSTA – Closed Cell Neoprene 

Sponge with tear strip and optional Pressure-Sensitive Adhesive on one 

side, ½” thickness, as manufactured by Hohmann & Barnard, Inc., 

Hauppauge, NY, (800) 645-0616, www.h-b.com or approved equivalent. 

 

2. Preformed Control Joint Gaskets:  Material as indicated below, designed to fit 

standard sash block and to maintain lateral stability in masonry wall; size and 

configuration as required. 

 

a. Styrene-Butadiene Rubber Compound:  ASTM D 2000, Designation 

2AA-805. 

b. Polyvinyl Chloride:  ASTM D 2287, General Purpose Grade, Type 

PVC-65406. 

 

3. Bond Breaker Strips:  Asphalt-saturated organic roofing felt complying with 

ASTM D 226, Type I (No. 15 asphalt felt). 

4. Prefabricated Weep Hole/Cavity Vent: 

 

a.  Rectangular Plastic Cell Vents, standard/modular configuration (3/8” x 

2-1/2” x 3-3/8”) with perforated grid construction as manufactured by 

MASONPRO®, Inc., 43300 Seven Mile Road, Northville, MI 48167, 

(800) 659-4731, www.masonpro.com or approved equivalent.  

b. Install as weep holes spaced 2’- 0” o.c. at all thru-wall flashing locations 

in exterior masonry veneer walls in locations as shown on the Drawings. 

c. Submit actual color samples of cell vent colors available. Color to be 

selected by Architect to closely match mortar color. 

 

5. Mortar Collection System: 

 

a. High-density polyethylene (HDPE) strands woven into a 90% open 

mesh, Mortar Trap™ Mortar Collection System, 2” thick X 10” high X 

4ft. long as manufactured by Hohmann & Barnard, Inc., Hauppauge, NY, 

(800) 645-0616, www.h-b.com or approved equivalent. 

b. Configuration of woven mesh designed to break up mortar droppings and 

prohibit mortar from creating a moisture retaining barrier and to allow 

water in cavity to freely flow to weep holes. 

c. Mesh shall not react with common building products, trap or absorb 

moisture, support mold or fungus growth, or be edible by insects. 

d. Mesh shall not degrade from extreme temperature variations and will last 

life of the installation. 
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e. Furnish and install in all masonry cavity wall locations as shown on the 

Drawings. 

 

H. Masonry Cleaners:  As follows: 

 

1. Job-Mixed Detergent Solution:  Solution of trisodium phosphate (1/2-cup dry 

measure) and laundry detergent (1/2-cup dry measure) dissolved in one gallon of 

water. 

2. Proprietary Acidic Cleaner:  General-purpose cleaner designed for removing new 

construction stains from new masonry surfaces without discoloring or damaging 

masonry surfaces and color-pigmented mortar joints; approved for intended use 

by manufacturer of masonry units being cleaned. 

 

I. Mortar and Grout Mixes:  Do not add admixtures unless otherwise indicated.  Do not use 

calcium chloride in mortar or grout. 

 

1. Mortar for Unit Masonry:  ASTM C 270, Specification for job-mixed mortar and 

ASTM C 1142 for ready-mixed mortar. 

2. Limit cementitious materials in mortar to portland cement-lime. 

3. For masonry below grade and in contact with earth, reinforced unit masonry, and 

where indicated, use Type S. 

4. For exterior, above-grade loadbearing and nonloadbearing walls and parapet 

walls, for interior loadbearing walls, for interior nonloadbearing partitions, and 

for other applications where another type is not indicated, use Type N. 

 

PART 3 - EXECUTION 

 

3.1 INSTALLATION - OVERVIEW 

 

A. Comply with referenced unit masonry standard and other requirements indicated 

applicable to each type of installation included in Project. 

 

B. Lay out walls in advance for accurate spacing of surface bond patterns with uniform joint 

widths and for accurately locating openings, movement-type joints, returns, and offsets.  

Avoid the use of less-than-half-size units at corners, jambs, and where possible at other 

locations. 

 

C. Lay up walls to comply with specified construction tolerances, with courses accurately 

spaced and coordinated with other construction. Tool all exposed joints concave. During 

the tooling of joints, enlarge any voids or holes, except weep holes, and completely fill 

with mortar. 

 

D. Bond Pattern for Exposed Masonry: Lay exposed masonry in running bond pattern; do 

not use units with less than nominal 4-inch horizontal face dimension at corners or jambs. 

See exterior building elevations for locations of other coursing. Keep head joints of 

alternate courses in straight vertical alignment. Lay corners and reveals plumb and true.  

 

E. Built-In Work: As construction progresses, build in items specified under this and other 

sections of the Specifications. Properly locate and provide for items required to be 

embedded in or pass-thru masonry in such a manner to avoid cutting or patching. 
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Coordinate with other trades in advance for requirements.  Fill in solidly with masonry 

around built-in items. 

 

1. Fill space between hollow metal frames and masonry solidly with mortar as 

masonry is laid unless otherwise indicated on the Drawings. Tool joint between 

masonry and frame same as for wall unless otherwise indicated. 

 

F. Keep wall cavity air space clean of mortar droppings and other materials during 

construction. Strike joints facing cavities/air space flush. Install mortar deflection 

material at all locations of through-wall flashings. 

 

G. Install embedded flashing and weep holes in masonry at shelf angles, lintels, ledges, other 

obstructions to the downward flow of water in the wall cavity, and where indicated on the 

Drawings. 

 

H. Do not use chipped or broken masonry units. Remove and replace masonry units that are 

loose, chipped, broken, stained, or otherwise damaged in any way. If any such units are 

discovered in the finished wall, Architect may require their removal and replacement 

with new units at no additional cost to the Owner. 

 

3.2 INSTALLATION – GENERAL 

 

A. Wet concrete blocks 3 to 24 hours before laying if absorption of area immersed in 1/8-

inch water for one minute exceeds 0.025 ounces per square inch. Do not place freshly 

wetted blocks having water or frost fill on surface in any walls. 

 

B. All exposed concrete block surfaces shall receive 3/8-inch tooled joint. Verify joint 

treatment with sample panel approved by the Architect at the job site. 

 

C. Provide bond beams where indicated on the Drawings. Bond beams shall be continuous 

course of bond-beam units filled with pea gravel concrete grout and reinforced with two 

(2) No. 5 bars, unless otherwise indicated on the Drawings. Bars shall be lapped a 

minimum of 24 bar diameters at splices, corners, and tee intersections. 

 

D. Provide masonry lintels for openings in concrete masonry walls, except where steel 

lintels are indicated on the Drawings. Masonry lintels shall be lintel block units of load-

bearing grade. Texture and joints shall match adjacent wall construction. Masonry lintels 

shall be long enough to provide at least eight (8) inches bearing on each side of the 

openings on solid grouted masonry. Unless otherwise shown on the Drawings, masonry 

lintels shall be reinforced with steel bars in accordance with the following schedule: 

 

Max. Opening  Height - Reinforcement (top & bottom) 

Width______  Inches_  for each 4” of thickness_____ 

4’ – 0”   7-5/8”  2 – No. 4 

6’ – 0”   7-5/8”  2 – No. 4 

8’ – 0”   15-5/8”  2 – No. 5 

 

E. If center-scored masonry units are indicated on the Drawings, provide mortar at each 

center score. Tool mortar to match other joints of masonry. Keep face of masonry units 

clean and free from excess mortar. 
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F. Maintain masonry work level so far as practicable. Where wall and corners must be built 

to higher levels than adjacent wall, rack back at rate of one-half unit per course. Toothing 

is not acceptable. 

 

G. Refer to Structural Drawings for vertical masonry reinforcing. 

 

3.3 INSTALLATION – SPECIFIC 

 

A. Cut masonry units in exposed masonry with masonry saws. Saws shall be kept on the job 

site at all times during masonry work. Minimum length of any cut unit in exposed 

masonry work shall be one-half unit length. 

 

B. Lay masonry in full bed of mortar, troweled flat. Form head joints by loading ends of unit 

with mortar and shoving into place, completely filling joint, without slushing. 

 

C. Lay masonry units with full mortar coverage on outer and inner shell of bed and head 

joints. Load cross webs of masonry units with mortar in all courses of piers, columns, 

pilasters, starting courses on solid walls, and all areas to be reinforced and grouted full. 

 

D. Work joints in concrete masonry walls to minimum 3/8” thickness. Work to modular 

masonry dimensions on interior block work. Cut joints flush. As mortar takes initial set, 

tool with 5/8” diameter round jointing tool, brush wall, and tool again unless concrete 

block is to receive plaster, then use flush joint. Compact mortar tightly on both sides of 

joint. Head joint shall be same size and shape as bed joints. For block, use 18-inch “sled 

runner” for tooling bed joints. Tool head joints after bed joints. 

 

E. Keep masonry as clean as possible as work progresses. Remove mortar dropping on 

connecting and adjacent work surfaces before its final set occurs. 

 

F. On completion, point up all exposed masonry, fill all holes and joints. Remove loose 

mortar, cut out defective joints and re-point where necessary. After all mortar has 

thoroughly set, clean all exposed surfaces as described in paragraph 3.6. 

 

3.4 REINFORCEMENT 

 

A. Provide vertical reinforcing as indicated on the Drawings. Provide horizontal wall 

reinforcing in all concrete block walls. Locate reinforcement at maximum vertical 

spacing of sixteen (16) inches on center and in first and second bed joints at openings. 

Embed reinforcement in horizontal mortar joints not closer than 5/8” from surface of 

masonry. Reinforcement shall be continuous and shall extend twenty-four (24) inches 

minimum beyond ends of lintel. Lap six (6) inches minimum at splices. 

 

B. Concrete block walls and partitions shall be tied together at intersections with 

prefabricated corner and tee horizontal reinforcing at maximum vertical spacing of 16” 

o.c. 
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3.5 PROTECTION 

 

A. Lay no unit masonry work when outside air temperature is below 40oF unless suitable 

means are provided to heat the masonry materials and to protect the completed work from 

freezing for at least 48 hours. No admixture shall be used to lower freezing point of 

mortar or grout, unless approved by Architect. 

 

B. Cover the top of unit masonry exposed to the weather at the end of each day or shut-

down period with a non-staining, waterproof cover. Similarly, protect partially completed 

walls not being worked. Overhang cover at least two (2) feet on each side of walls and 

securely anchor.  

 

C. Brace, shore, or otherwise protect walls during erection as required to protect work from 

damage due to high winds or other causes. 

 

D.  Protect newly erected in-place unit masonry construction when anticipated air 

temperature is as follows: 

 

1. 32o – 25o Fahrenheit: Cover completely for 48 hours after erection. 

2. 25o – 20o Fahrenheit: Cover completely with insulating blankets, providing wind 

breaks and heat sources each side of wall for 48 hours after erection. 

 

E. Protect unit masonry construction from direct exposure to wind and sun when erected in 

an ambient air temperature of 99o Fahrenheit in the shade with relative humidity of less 

than 50%. 

 

3.6 FINAL CLEANING 

 

A. After mortar is thoroughly set and cured, clean exposed masonry by first  removing large 

mortar particles by hand with wooden paddles and nonmetallic scrape hoes or chisels 

before proceeding as follows: 

 

1. Test cleaning methods on sample wall panel; leave ½ panel uncleaned for 

comparison purposes. 

2. Protect adjacent non-masonry surfaces from contact with cleaner. 

3. Wet wall surfaces with water prior to application of cleaners; remove cleaners 

promptly by rinsing thoroughly with clear water. 

4. Clean concrete masonry by means of cleaning methods indicated in NCMA TEK 

45 applicable to type of stain present on exposed surfaces. 

5. Clean brick by means of bucket and brush hand-cleaning method described in 

BIA “Technical Note No. 20 Revised” using masonry cleaner indicated under 

products. 

 

 

 

 

END OF SECTION 042000 
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SECTION 047200 – ARCHITECTURAL CAST STONE 

 

PART 1 - GENERAL 

 

1.1. SCOPE 

 

A. Furnish and install Architectural Cast Stone wall caps, water tables, parapet copings, and 

other architectural Cast Stone trim in locations as shown on the Drawings.  Architectural 

Cast Stone shall be manufactured using an integral waterproofing admixture. 

 

 

1.2. RELATED SECTIONS 

 

A. Section 012500 – SUBSTITUTION PROCEDURES. 

 

B. Section 013300 – SUBMITTAL PROCEDURES. 

 

C. Section 042000 – UNIT MASONRY. 

 

D. Section 079200 – JOINT SEALANTS. 

 

1.3. REFERENCE STANDARDS 

 

A. American Concrete Institute (ACI): 

 

1. ACI 318 – Building Code Requirements for Reinforced Concrete. 

 

B. American Society for Testing and Materials (ASTM): 

 

1 ASTM A615/A615M – Standard Specification for Deformed and Plain Billet-

Steel Bars for Reinforced Concrete. 

2. ASTM A1064 / A1064M – Standard Specification for Carbon Steel Wire and 

Welded Wire Reinforcement, Plain and Deformed, for Concrete. 

3. ASTM C33 – Standard Specification for Concrete Aggregates.  

4. ASTM C150 – Standard Specification for Portland Cement. 

5. ASTM C595/C595M – Specification for Blended Hydraulic Cements. 

6. ASTM C173 – Standard Test Method for Air Content of Freshly Mixed Concrete 

by the Volume Method. 

7. ASTM C231 – Standard Test Method for Air Content of Freshly Mixed Concrete 

by the Pressure Method. 

8. ASTM C260 – Standard Specification for Air-Entrained Admixtures for 

Concrete.  

9. ASTM C270 – Standard Specification for Mortar for Unit Masonry. 

10. ASTM C426 – Standard Test Method for Linear Shrinkage of Concrete Masonry 

Units.  

11. ASTM C494/C494M – Standard Specification for Chemical Admixtures for 

Concrete. 

12. ASTM C618 – Specification for Coal Fly Ash and Raw or Calcined Natural 

Pozzolan for Use as aMineral Admixture in Concrete. 

13. ASTM C666/666M – Standard Test Method for Resistance of Concrete to Rapid 

Freezing and Thawing. 
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14. ASTM C979 – Standard Specification for Coloring Pigments for Integrally 

Colored Concrete. 

15. ASTM C989 – Standard Specification for Ground Granulated Blast-Furnace 

Slag for Use in Concrete. 

16. ASTM C1116 – Standard Specification for Fiber Reinforced Concrete and 

Shotcrete. 

17. ASTM C1194 – Standard Test Method for Compressive Strength of 

Architectural Cast Stone.  

18. ASTM C1195 – Standard Test Method for Absorption of Architectural Cast 

Stone. 

19. ASTM C1364 – Standard Specification for Architectural Cast Stone. 

20. ASTM D1729 – Practice for Visual Appraisal of Colors and Color Differences of 

Diffusely-Illuminated Opaque Materials. 

21. ASTM D2244 – Standard Test Method for Calculation of Color Differences 

from Instrumentally Measured Color Coordinates. 

22. ASTM D7957/D7957M – Standard Specification for Solid Round Glass Fiber 

Reinforced Polymer Bars for Concrete Reinforcement 

 

C. The Masonry Society (TMS): 

 

1. TMS 404-504-604 – Standards for Architectural Cast Stone Design – Fabrication 

- Installation 

 

D. The Cast Stone Institute®. 

 

1.4. DEFINITIONS 

 

A. Cast Stone - a refined architectural concrete building unit manufactured to simulate 

natural cut stone, used in Division 4 masonry applications. 

 

B. Dry Cast – manufactured from zero slump concrete. 

 

1. Vibrant Dry Tamp (VDT) casting method: Vibratory ramming of earth moist, 

zero-slump concrete against a rigid mold until it is densely compacted. 

2. Machine casting method: Manufactured from earth moist, zero-slump concrete 

compacted by machinery using vibration and pressure against a mold until it 

becomes densely consolidated. 

 

C. Wet Cast – Manufactured from measurable slump concrete. 

 

1. Wet casting method: Manufactured from measurable slump concrete and vibrated 

into a mold until it becomes densely consolidated. 

 

1.5. SUBMITTAL PROCEDURES 

 

A. Samples: Submit pieces of the Cast Stone that are representative of the general range of 

finish and color proposed to be furnished for the project. 

 

B. Test results: Submit manufacturers test results of Cast Stone previously made by the 

manufacturer.  
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C. Shop Drawings: Submit manufacturers shop drawings including profiles, cross-sections, 

reinforcement, exposed faces, arrangement of joints (optional for standard or semi-

custom installations), anchoring methods, anchors (if required), annotation of stone types 

and their location. 

 

D. Product Data: Submit Cast Stone mix design, all admixture product data, and integral 

waterproofing admixture product data to show compliance with ASTM standards 

referenced in this section. 

 

E. Warranty: Submit Cast Stone Institute® Member Limited Warranty. Certification: 

Submit valid Cast Stone Institute® Plant Certification. 

 

1. Warranty Period: 10 years. 

 

F. Quality Assurance 

 

1. Manufacturer Qualifications: 

 

a. Cast Stone shall be produced in a plant certified by the Cast Stone 

Institute®. 

b. Manufacturer shall have sufficient plant facilities to produce the shapes, 

quantities and size of Cast Stone required in accordance with the project 

schedule. 

c. Manufacturer shall submit a written list of projects similar in scope and 

at least three (3) years of age, along with owner, architect and contractor 

references. 

 

G. Standards: Comply with the requirements of the Cast Stone Institute® Technical Manual 

and the project specifications. Where a conflict may occur, the contract documents shall 

prevail. 

 

H Mock-up:  Provide full size unit(s) for use in construction of sample wall. The approved 

mock-up shall become the standard for appearance and workmanship for the project.  

Coordinate with field constructed mock-up wall panel specified in Section 042000 – 

UNIT MASONRY. 

 

PART 2 - PRODUCTS 

 

2.1. ARCHITECTURAL CAST STONE 

 

A. Comply with current version ASTM C1364 Physical properties: Provide the following: 

 

1. Compressive Strength - ASTM C1194: 6,500 psi minimum at 28 days. 

2. Absorption – ASTM C1195: 6.0% maximum at 28 days. 

3. Air Content – Provide sufficient air content to meet the freeze-thaw requirements 

for wet cast products, when the air content is tested in accordance with ASTM 

C173/C173M or ASTM C231/C231M. Air entrainment is not required for 

Vibrant Dry Tamp (VDT) products. 

4. Freeze-thaw – ASTM C666/C666M in accordance with ASTM C1364. The 

CPWL shall be less than 5.0% after 300 cycles of freezing and thawing. 
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5. Linear Drying Shrinkage – ASTM C426: Test and report in accordance with 

ASTM C1364. 

6. Job site testing – One sample from production units may be selected at random 

from the field for each 500 cubic feet (14 m 3) delivered to the job site. 

7. Three field cut cube specimens from each of these samples shall have an average 

minimum compressive strength of not less than 85% with no single specimen 

testing less than 75% of design strength as allowed by ACI 318. 

8. Three field cut cube specimens from each of these samples shall have an average 

maximum cold- water absorption of 6.0%. 

9. Field specimens shall be tested in accordance with ASTM C1194 and ASTM 

C1195. 

 

2.2. RAW MATERIALS 

 

A. Portland cement – Type I or Type III, white and/or grey, ASTM C150 or ASTM C595 

Blended Hydraulic Cement (Type 1L). 

 

B. Coarse aggregates - Granite, quartz or limestone, ASTM C33, except for gradation, and 

are optional for the Vibrant Dry Tamp (VDT) casting method. 

 

C. Fine aggregates - Manufactured or natural sands, ASTM C33, except for gradation. 

 

D. Colors - Inorganic iron oxide pigments, ASTM C979 except that carbon black pigments 

shall not be used.  Provide colors as required to produce a color of Cast Stone resembling 

“Limestone”. 

 

E. Admixtures - Comply with the following: 

 

1. ASTM C260 for air-entraining admixtures. 

2. ASTM C494/C495M Types A - G for water reducing, retarding, accelerating, 

and high range admixtures. 

3. ASTM C618 mineral admixtures of dark and variable colors shall not be used in 

surfaces intended to be exposed to view. 

4. ASTM C989 granulated blast furnace slag may be used to improve physical 

properties. Tests are required to verify these features. 

5. Integral Waterproofing: All architectural Cast Stone shall be integrally 

waterproofed with a water-based hydrophobic concrete admixture as 

recommended by the Cast Stone manufacturer. Submit complete admixture 

product data for review and approval. 

F. Water: Potable. 

 

G. Reinforcing Bars: 

 

1. Steel: ASTM A615/A615M: Grade 40 or 60. 

2. Non-Ferrous: ASTM D7957/ASTM D7957M. 

 

H. Welded Wire Fabric: ASTM A1064/A1064M where applicable for wet cast units. 

 

I. Fiber Reinforcement: ASTM C1116. 
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J. All anchors, dowels and other anchoring devices and shims shall be standard building 

stone anchors commercially available in a non-corrosive material such as zinc plated, 

galvanized steel, brass, or stainless steel Type 302, 304 or 316. 

 

2.3. COLOR AND FINISH 

 

A. Match approved Cast Stone sample on file in Architect’s office. 

 

B. All surfaces intended to be exposed to view shall have a fine-grained texture similar to 

natural limestone, with no air voids in excess of 1/32 in. and the density of such voids 

shall be le ss than 3 occurrences per any 1 in.2 and not obvious under direct daylight 

illumination at a 5 ft distance. 

 

C. Units shall exhibit a texture approximately equal to the approved sample when viewed 

under direct daylight illumination at a 10 ft distance. 

 

1. ASTM D2244 permissible variation in color between units of comparable age 

subjected to similar weathering exposure. 

 

a. Total color difference – not greater than 6 units. 

b. Total hue difference – not greater than 2 units. 

 

D. Minor chipping resulting from shipment and delivery shall not be grounds for rejection. 

Minor chips shall not be obvious under direct daylight illumination from a 20 -ft distance. 

 

E. The occurrence of crazing or efflorescence shall not constitute a cause for rejection. 

Remove cement film, if required, from exposed surfaces prior to packaging for shipment. 

 

F. Exposed Cast Stone faces shall be free of joint marks, grain, and other obvious defects. 

Corners, including false joints shall be uniform and straight.  Finish exposed-face 

surfaces of architectural Cast Stone  units to match approved Cast Stone sample and 

mockup and as follows: 

 

1. Acid-Etched Finish: Use acid and hot-water solution, equipment, application 

techniques, and cleaning procedures to expose aggregate and surrounding matrix 

surfaces to match approved Cast Stone sample.  

2. Finish all exposed surfaces of architectural Cast Stone units to match face-

surface finish. 

3. Finish unexposed surfaces of architectural Cast Stone units with as-cast finish. 

 

2.4. REINFORCING 

 

A. Reinforce the units as required for safe handling and structural stress. Minimum 

reinforcing shall be 0.25 percent of the cross section area. 

 

B. Reinforcement shall be noncorrosive where faces exposed to weather are covered with 

less than 1.5 inch. of concrete material. All reinforcement shall have minimum coverage 

of twice the diameter of the bars. 
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C. Architectural Cast Stone units greater than 24 inches (600 mm) in one direction shall be 

reinforced in that direction. Units less than 24 inches (600 mm) in both their length and 

width dimension shall be non-reinforced unless otherwise specified. 

 

D. Welded wire fabric reinforcing shall not be used in dry cast products. 

 

2.5. CURING 

 

A. Cure units in a warm curing chamber approximately 100ºF (37.8ºC) at 95 percent relative 

humidity for approximately 12 hours, or cure in a 95 percent moist environment at a 

minimum 70ºF (21.1ºC) for 16 hours after casting. Additional yard curing at 95 percent 

relative humidity shall be 350 degree- days (i.e. 7 days @ 50°F (10°C) or 5 days @ 70°F 

(21°C)) prior to shipping. Form cured units shall be protected from moisture evaporation 

with curing blankets or curing compounds after casting. 

 

2.6. MANUFACTURING TOLERANCES 

 

A. Minimum Thickness shall be 2.5” to facilitate testing for compressive strength and 

absorption as specified in ASTM C-1364 Standard Specification for Architectural Cast 

Stone. 

 

B. Cross section dimensions shall not deviate by more than ±1/8 inch from approved 

dimensions. 

 

C. Length of units shall not deviate by more than length/ 360 or ±1/8 inch, whichever is 

greater, not to exceed ±1/4 inch 

 

D Maximum length of any unit shall not exceed 15 times the average thickness of such unit 

unless otherwise agreed by the manufacturer. 

 

E. Warp, bow or twist of units shall not exceed length/ 360 or ±1/8 inch, whichever is 

greater. 

 

F. Location of dowel holes, anchor slots, flashing grooves, false joints and similar features – 

On formed sides of unit, 1/8 inch, on unformed sides of unit, 3/8 inch maximum 

deviation. 

 

2.7. PRODUCTION QUALITY CONTROL 

 

A. Testing: 

 

1. Test compressive strength and absorption from specimens taken from every 500 

cubic feet of product produced. 

2. Perform tests in accordance ASTM C1194 and ASTM C1195. 

3. Have tests performed by an independent testing laboratory every six months. 

4. New and existing mix designs shall be tested for strength and absorption 

compliance prior to producing units. 

5. Retain copies of all test reports for a minimum of two years. 

 

  



ARCHITECTURAL CAST STONE  047200 - 7 

2.8. DELIVERY, STORAGE AND HANDLING 

 

A. Mark production units with the identification marks as shown on approved shop 

drawings. Package units and protect them from staining or damage during shipping and 

storage. Provide an itemized list of product to support the bill of lading. 

 

PART 3 - EXECUTION 

 

3.1. EXAMINATION 

 

A. Installing contractor shall check Cast Stone materials for fit and finish prior to 

installation. Unacceptable units shall not be set. 

 

3.2. SETTING TOLERANCES 

 

A. Comply with Cast Stone Institute® Technical Manual. 

 

B. Set stones 1/8 in. or less, within the plane of adjacent units. Joints, plus - 1/16 inch, minus 

- 1/8 inch 

 

3.3. JOINTING 

 

A. Joint size: 

 

1. At stone/brick joints 3/8 inch 

2. At stone/stone joints in vertical position 1/4 inch (3/8 inch optional). 

3. Stone/stone joints exposed on top 3/8 inch. 

 

B. Joint materials: 

 

1. Mortar, Type N, ASTM C270. 

2. Use a full bed of mortar at all bed joints. 

3. Flush vertical joints full with mortar. 

4. Leave all joints with exposed tops or under relieving angles open for sealant. 

5. Leave head joints in copings and projecting components open for sealant. 

 

C. Location of joints: 

 

1. As shown on approved shop drawings. 

2. At control and expansion joints unless otherwise shown. 

 

3.4. SETTING 

 

A. Drench units with clean water prior to setting. 

 

B. Fill dowel holes and anchor slots completely with mortar or non-shrink grout. Set units in 

full bed of mortar, unless otherwise detailed. 

 

C. Rake mortar joints 3/4 inch deep in for pointing. 
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D. Remove excess mortar from unit faces immediately after setting. Tuck point unit joints to 

a slight concave profile. 

 

3.5. JOINT PROTECTION 

 

A. Comply with requirements of Section 079200 – JOINT SEALANTS. 

 

B. Prime ends of units, insert properly sized backing rod and install required sealant. 

 

3.6. REPAIR AND CLEANING 

 

A. Repair chips with touchup materials furnished by manufacturer. 

 

B. Saturate units to be cleaned prior to applying an approved masonry cleaner. Consult with 

the manufacture for appropriate cleaners. 

 

3.7. INSPECTION AND ACCEPTANCE 

 

A. Inspect finished installation according to Cast Stone Institute® Technical Bulletin #36. 

 

 

 

 

END OF SECTION 047200 
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SECTION 051200 - STRUCTURAL STEEL FRAMING 

 

PART 1 -  GENERAL 

 

1.1 SUMMARY 

 

A. Section includes structural steel and grout. 

 

B. Reference Standards: 

 

1. American Society for Testing and Materials (ASTM): 

 

a. ASTM A36 – Standard Specification for Carbon Structural Steel. 

b. ASTM A53 – Standard Specification for Pipe, Steel, Black and Hot-

Dipped, Zinc-Coated, Welded and Seamless. 

c. ASTM A325 – Standard Specification for Structural Bolts, Steel, Heat 

Treated, 120/105 ksi Minimum Tensile Strength [Withdrawn 2016. 

Replaced by ASTM F3125.] 

d. ASTM A490 – Standard Specification for Structural Bolts, Alloy Steel, 

Heat Treated, 150 ksi Minimum Tensile Strength [Withdrawn 2016. 

Replaced by ASTM F3125.] 

e. ASTM A500 – Standard Specification for Cold-Formed Welded and 

Seamless Carbon Steel Structural Tubing in Rounds and Shapes.  

f. ASTM A992 – Standard Specification for Structural Steel Shapes. 

g. ASTM C1107 – Standard Specification for Packaged Dry, Hydraulic-

Cement Grout (Nonshrink). 

h. ASTM F3125 – Standard Specification for High Strength Structural 

Bolts, Steel and Alloy Steel, Heat Treated, 120 ksi (830 MPa) and 150 

ksi (1040 MPa) Minimum Tensile Strength, Inch and Metric 

Dimensions. 

i. ASTM F436 – Standard Specification for Hardened Steel Washers Inch 

and Metric Dimensions. 

j. ASTM F1852 – Standard Specification for “Twist Off” Type Tension 

Control Structural Bolt/Nut/Washer Assemblies, Steel, Heat Treated, 

120/105 ksi Minimum Tensile Strength [Withdrawn 2016. Replaced by 

ASTM F3125.] 

 

2. American Welding Society (AWS): 

 

a. AWS D1.1 – Structural Welding Code, Steel. 

 

3. Master Painter Institute (MPI): 

 

a. MPI #79 – Primer, Alkyd, Anti-Corrosive for Metal. 

 

4. Research Council on Structural Connections (RCSC). 

5. The Society for Protective Coatings (SSPC): 

 

a. SSPC SP-2 – Hand Tool Cleaning. 
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6. American Institute of Steel Construction (AISC): 

 

a. AISC 303 – Code of Standard Practice for Steel Buildings and Bridges. 

b. ASIC 360 – Specification for Structural Steel Buildings. 

 

C. Related Sections: 

 

1. Section 052100 – STEEL JOIST FRAMING. 

2. Section 099110 – PAINTING. 

 

1.2 DEFINITIONS 

 

A. Structural Steel:  Elements of structural-steel frame, as classified by AISC 303, "Code of 

Standard Practice for Steel Buildings and Bridges." 

 

1.3 SUBMITTALS 

 

A. Product Data:  For each type of product indicated. 

 

B. Shop Drawings:  Show fabrication of structural-steel components, including connections, 

splices, holes, welds, and bolts. 

 

C. Welding certificates. 

 

D. Mill test reports for structural steel, including chemical and physical properties. 

 

1.4 QUALITY ASSURANCE 

 

A. Fabricator Qualifications:  A qualified fabricator that participates in the AISC Quality 

Certification Program and is designated an AISC-Certified Plant, Category STD. 

 

B. Installer Qualifications:  A qualified installer who participates in the AISC Quality 

Certification Program and is designated an AISC-Certified Erector, Category CSE. 

 

C. Welding Qualifications:  Qualify procedures and personnel according to 

AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

 

D. Comply with applicable provisions of the following specifications and documents: 

 

1. AISC 303 – “Code of Standard Practice or Steel Buildings and Bridges.” 

2. AISC 360 – “Specification for Structural Steel Building”. 

3. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts." 

 

PART 2 -  PRODUCTS 

 

2.1 STRUCTURAL-STEEL MATERIALS 

 

A. W-Shapes:  ASTM A 992/A 992M, Grade 50 . 

 

B. Channels, Angles, M or S-Shapes:  ASTM A 36/A 36M. 
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C Plate and Bar:  ASTM A 36/A 36M. 

 

D. Cold-Formed Hollow Structural Sections:  ASTM A 500, Grade B, structural tubing. 

 

E. Steel Pipe:  ASTM A 53/A 53M, Type E or S, Grade B. 

 

F. Welding Electrodes:  Comply with AWS requirements. 

 

2.2 BOLTS, CONNECTORS, AND ANCHORS 

 

A. High-Strength Bolts, Nuts, and Washers:  ASTM A 325, Type 1, heavy-hex steel 

structural bolts Twist off type or with direct tension indicators; and ASTM F 436, Type 1, 

hardened carbon-steel washers; all with plain finish. 

 

B. Tension-Control, High-Strength Bolt-Nut-Washer Assemblies:  ASTM F 1852, Type 1, 

heavy-hex head assemblies consisting of steel structural bolts with splined ends, heavy-

hex carbon-steel nuts, and hardened carbon-steel washers. 

 

1. Finish:  Plain. 

 

C. Threaded Rods:  ASTM A 36/A 36M . 

 

1. Finish:  Plain. 

 

2.3 PRIMER 

 

A. Primer:  Comply with Section 099110 – PAINTING.  Primer requires SSPC-SP 2 surface 

preparation or better and 24 hours' drying before recoating. 

 

B. Primer:  Fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting 

primer complying with MPI#79 and compatible with topcoat. 

 

2.4 GROUT 

 

A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic 

aggregate grout, noncorrosive and nonstaining, mixed with water to consistency suitable 

for application and a 30-minute working time. 

 

2.5 FABRICATION 

 

A. Structural Steel:  Fabricate and assemble in shop to greatest extent possible.  Fabricate 

according to AISC's "Code of Standard Practice for Steel Buildings and Bridges" and 

AISC 360. 
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2.6 SHOP CONNECTIONS 

 

A. High-Strength Bolts:  Shop install high-strength bolts according to RCSC's "Specification 

for Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of 

joint specified. 

 

1. Joint Type:   Snug Tightened. 

 

B. Weld Connections:  Comply with AWS D1.1/D1.1M for tolerances, appearances, 

welding procedure specifications, weld quality, and methods used in correcting welding 

work. 

 

2.7 SHOP PRIMING 

 

A. Shop prime steel surfaces except the following: 

 

1. Surfaces embedded in concrete or mortar.  Extend priming of partially embedded 

members to a depth of 2 inches (50 mm). 

2. Surfaces to be field welded. 

3. Surfaces to be high-strength bolted with slip-critical connections. 

4. Surfaces to receive sprayed fire-resistive materials (applied fireproofing). 

 

B. Surface Preparation:  Clean surfaces to be painted.  Remove loose rust and mill scale and 

spatter, slag, or flux deposits.  Prepare surfaces according to the following specifications 

and standards: 

 

1. SSPC-SP 2, "Hand Tool Cleaning." 

2. SSPC-SP 3, "Power Tool Cleaning." 

 

C. Priming:  Immediately after surface preparation, apply primer according to 

manufacturer's written instructions and at rate recommended by SSPC to provide a 

minimum dry film thickness of 2.0 mils..  Use priming methods that result in full 

coverage of joints, corners, edges, and exposed surfaces. 

 

2.8 SOURCE QUALITY CONTROL 

 

A. Testing Agency:  Owner will engage an independent testing and inspecting agency to 

perform shop tests and inspections and prepare test reports. 

 

1. Provide testing agency with access to places where structural-steel work is being 

fabricated or produced to perform tests and inspections. 

 

B. Correct deficiencies in Work that test reports and inspections indicate does not comply 

with the Contract Documents. 

 

C. Bolted Connections:  Shop bolted connections will be inspected according to RCSC's 

"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts." 

 

1. Fillet Welded Connections:  Visual inspection. 

2. Full Penetration Welded Connections:  Ultrasonic inspection. 
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PART 3 -  EXECUTION 

 

3.1 EXAMINATION 

 

A. Verify, with steel Erector present, elevations of concrete- and masonry-bearing surfaces 

and locations of anchor rods, bearing plates, and other embedments for compliance with 

requirements. 

 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

 

3.2 ERECTION 

 

A. Set structural steel accurately in locations and to elevations indicated and according to 

AISC 303 and AISC 360. 

 

B. Base Plates:  Clean concrete- and masonry-bearing surfaces of bond-reducing materials, 

and roughen surfaces prior to setting plates.  Clean bottom surface of plates. 

 

1. Set plates for structural members on wedges, shims, or setting nuts as required. 

2. Weld plate washers to top of baseplate. 

3. Snug-tighten anchor rods after supported members have been positioned and 

plumbed.  Do not remove wedges or shims but, if protruding, cut off flush with 

edge of plate before packing with grout. 

4. Promptly pack grout solidly between bearing surfaces and plates so no voids 

remain.  Neatly finish exposed surfaces; protect grout and allow to cure.  Comply 

with manufacturer's written installation instructions for shrinkage-resistant 

grouts. 

 

C. Maintain erection tolerances of structural steel within AISC's "Code of Standard Practice 

for Steel Buildings and Bridges." 

 

3.3 FIELD CONNECTIONS 

 

A. High-Strength Bolts:  Install high-strength bolts according to RCSC's "Specification for 

Structural Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint 

specified. 

 

1. Joint Type:  Snug Tightened. 

 

B. Weld Connections:  Comply with AWS D1.1/D1.1M for tolerances, appearances, 

welding procedure specifications, weld quality, and methods used in correcting welding 

work. 

 

1. Comply with AISC 303 and AISC 360 for bearing, alignment, adequacy of 

temporary connections, and removal of paint on surfaces adjacent to field welds. 

 

3.4 FIELD QUALITY CONTROL 

 

A. Testing Agency:  Owner will engage a qualified independent testing and inspecting 

agency to inspect field welds and high-strength bolted connections. 
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B. Bolted Connections:  Bolted connections will be inspected according to RCSC's 

"Specification for Structural Joints Using ASTM A 325 or A 490 Bolts." 

 

C. Welded Connections:  Field welds will be visually inspected according to 

AWS D1.1/D1.1M. 

 

D. Correct deficiencies in Work that test reports and inspections indicate does not comply 

with the Contract Documents. 

 

END OF SECTION 051200 
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SECTION 052100 - STEEL JOIST FRAMING 

 

PART 1 -  GENERAL 

 

1.1 SUMMARY 

 

A. This Section includes the following: 

 

1. K-series steel joists. 

2. Joist accessories. 

 

B. Reference Standards: 

 

1. American Society for Testing and Materials (ASTM): 

 

a. ASTM A36 – Standard Specification for Carbon Structural Steel. 

b. ASTM A307 – Standard Specification for Carbon Steel Bolts, Studs, and 

Threaded Rod 60,000 PSI Tensile Strength. 

c. ASTM A325 – Standard Specification for Structural Bolts, Steel, Heat 

Treated, 120/105 ksi Minimum Tensile Strength [Withdrawn 2016. 

Replaced by ASTM F3125.] 

d. ASTM A490 – Standard Specification for Structural Bolts, Alloy Steel, 

Heat Treated, 150 ksi Minimum Tensile Strength [Withdrawn 2016. 

Replaced by ASTM F3125.] 

e. ASTM F436 – Standard Specification for Hardened Steel Washers Inch 

and Metric Dimensions. 

f. ASTM F3125 – Standard Specification for High Strength Structural 

Bolts, Steel and Alloy Steel, Heat Treated, 120 ksi (830 MPa) and 150 

ksi (1040 MPa) Minimum Tensile Strength, Inch and Metric 

Dimensions. 

 

2. American Welding Society (AWS). 

3. The Society for Protective Coatings (SSPC): 

 

a. SSPC Paint 15 – Steel Joist Shop Primer/Metal Building Primer. 

 

4. Steel Joist Institute (SJI). 

 

1.2 SUBMITTALS 

 

A. Product Data:  For each type of joist, accessory, and product indicated. 

 

B. Shop Drawings:  Show layout, designation, number, type, location, and spacings of joists.  

Include joining and anchorage details, bracing, bridging, joist accessories; splice and 

connection locations and details; and attachments to other construction. 

 

1. Require a comprehensive engineering analysis certified by the qualified 

Professional Engineer who is responsible for its preparation and who is legally 

authorized to practice in the jurisdiction where the project is located. 
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C. Welding certificates. 

 

D. Manufacturer certificates. 

 

E. Mill Certificates:  For bolts. 

 

F. Field quality-control test and inspection reports. 

 

G. Research/Evaluation reports. 

 

1.3 QUALITY ASSURANCE 

 

A. Manufacturer Qualifications:  A manufacturer certified by the Steel Joist Institute (SJI) to 

manufacture joists complying with SJI standard specifications and load tables. 

 

B. SJI Specifications:  Comply with SJI's "Standard Specifications, Load Tables and Weight 

Tables for Steel Joists and Joist Girders" (hereafter, SJI's "Specifications") that are 

applicable to types of joists indicated. 

 

C. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural 

Welding Code - Steel." 

 

1.4 DELIVERY, STORAGE, AND HANDLING 

 

A. Deliver, store, and handle joists as recommended in SJI's "Specifications." 

 

B. Project joists from corrosion, deformation, and other damage during delivery, storage and 

handling. 

 

PART 2 -  PRODUCTS 

 

2.1 MATERIALS 

 

A. Steel:  Comply with SJI's "Specifications" for web and steel-angle chord members. 

 

B. Steel Bearing Plates:  ASTM A 36/A 36M. 

 

C. Carbon-Steel Bolts and Threaded Fasteners:  ASTM A 307, Grade A, carbon-steel, hex-

head bolts and threaded fasteners; carbon-steel nuts; and flat, unhardened steel washers. 

 

1. Finish:  Plain, uncoated. 

 

D. High-Strength Bolts, Nuts, and Washers:  ASTM A 325, Type 1, heavy hex steel 

structural bolts; ASTM A490 ; and ASTM F 436 (ASTM F 436M) hardened carbon-steel 

washers. 

 

1. Finish:  Plain. 

 

E. Welding Electrodes:  Comply with AWS Requirements. 
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F. Primer:  SSPC-Paint 15, or manufacturer's standard shop primer complying with 

performance requirements in SSPC-Paint 15. 

 

2.2 K-SERIES STEEL JOISTS 

 

A. Manufacture steel joists of type indicated according to "Standard Specifications for Open 

Web Steel Joists, K-Series" in SJI's "Specifications," with steel-angle top- and bottom-

chord members, under slung ends, and parallel top chord. 

 

1. Joist Type:  K-series steel joists . 

 

B. Steel Joist Substitutes:  Manufacture according to "Standard Specifications for Open Web 

Steel Joists, K-Series" in SJI's "Specifications," with steel-angle or -channel members. 

 

2.3 JOIST ACCESSORIES 

 

A. Bridging:  Provide bridging anchors and number of rows of bridging of material, size, 

and type required by SJI's "Specifications" for type of joist, chord size, spacing, and span.  

Furnish additional erection bridging if required for stability. 

 

B. Bridging:  Bridging is not indicated on structural drawings. Detail and fabricate 

according to SJI's "Specifications." Furnish additional erection bridging if required for 

stability. 

 

C. Supply ceiling extensions if required by Architect, either extended bottom-chord 

elements or a separate extension unit of enough strength to support ceiling construction.  

Extend ends to within 1/2 inch of finished wall surface, unless otherwise indicated. 

 

D. Supply miscellaneous accessories, including splice plates and bolts required by joist 

manufacturer to complete joist installation. 

 

2.4 CLEANING AND SHOP PAINTING 

 

A. Clean and remove loose scale, heavy rust, and other foreign materials from fabricated 

joists and accessories.  Apply 1 coat of shop primer with a minimum continuous dry paint 

film thickness of 1 mil. 

 

PART 3 -  EXECUTION 

 

3.1 INSTALLATION 

 

A. Do not install joists until supporting construction is in place and secured.  Proceed with 

installation only after unsatisfactory conditions have been corrected. 

 

B. Install joists and accessories plumb, square, and true to line; securely fasten to supporting 

construction according to SJI's "Specifications," joist manufacturer's written 

recommendations, and requirements in this Section. 

 

1. Before installation, splice joists delivered to Project site in more than one piece. 

2. Space, adjust, and align joists accurately in location before permanently 

fastening. 



STEEL JOIST FRAMING        052100 - 4 

3. Install temporary bracing and erection bridging, connections, and anchors to 

ensure that joists are stabilized during construction. 

 

C. Field weld joists to supporting steel.  Coordinate welding sequence and procedure with 

placement of joists.  Comply with AWS requirements and procedures for welding, 

appearance and quality of welds, and methods used in correcting welding work. 

 

D. Bolt joists to supporting steel framework using high-strength structural bolts.  Comply 

with Research Council on Structural Connections' "Specification for Structural Joints” 

using ASTM A 325 or ASTM A 490 Bolts" for high-strength structural bolt installation 

and tightening requirements. 

 

E. Install and connect bridging concurrently with joist erection, before construction loads 

are applied.  Anchor ends of bridging lines at top and bottom chords if terminating at 

walls or beams. 

 

F. After installation, promptly clean, prepare and prime or re-prime field connections, rust 

spots, and abraded surfaces of prime-painted joists and accessories, bearing plates, and 

abutting structural steel. 

 

3.2 FIELD QUALITY CONTROL 

 

A. Testing Agency:  The Owner will engage a qualified independent testing and inspecting 

agency to inspect field welds and bolted connections and to perform field tests and 

inspections and prepare test and inspection reports. 

 

B. Correct deficiencies in work that inspections and test reports have indicated are not in 

compliance with specified requirements. 

 

C. Provide final protection and maintain conditions in a manner acceptable to manufacturer 

and installer. 

 

 

END OF SECTION 052100 
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SECTION 053100 - STEEL DECK 

 

PART 1 - GENERAL 

 

1.1 RELATED DOCUMENTS 

 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 1 Specification Sections, apply to this Section. 

 

B. Reference Standards 

 

1. American Society for Testing and Materials (ASTM): 

 

a. ASTM A108 - Standard Specification for Steel Bar, Carbon and Alloy, 

Cold-Finished. 

b. ASTM A653 – Standard Specification for Steel Sheet, Zinc-Coated 

(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip 

Process. 

c. ASTM A780 – Standard Practice for Repair of Damaged and Uncoated 

Areas of Hot-Dip Galvanized Coatings. 

d. ASTM E329 - Standard Specification for Agencies Engaged in 

Construction Inspection, Testing, or Special Inspection. 

e. ASTM E548 – Standard Guide for General Criteria Used for Evaluating 

Laboratory Competence [Withdrawn standard. No replacement.] 

 

2. American Iron and Steel Institute (AISI). 

3. American Welding Society (AWS): 

 

a. AWS D1.1 – Structural Welding Code, Steel. 

b. AWS D1.3 – Structural Welding Code, Steel Sheet. 

 

4. Federal Specifications (FS): 

 

a. TT-P-664 – Primer Coating, Alkyd, Corrosion-Inhibiting, Lead and 

Chromate Free, Voc-Compliant. 

 

5. Steel Deck Institute (SDI). 

 

1.2 SUMMARY 

 

A. This Section includes the following: 

 

1. Roof deck. 

 

B. Related Sections include the following: 

 

1. Section 051200 - STRUCTURAL STEEL FRAMING for shop-welded shear 

connectors. 

2. Section 055000 - METAL FABRICATIONS for framing deck openings with 

miscellaneous steel shapes.  

3. Section 075423 - SINGLE PLY ROOFING SYSTEM (TPO). 
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4. Section 099110 – PAINTING for repair of deck special coatings. 

 

1.3 SUBMITTALS 

 

A. Product Data:  For each type of deck, accessory, and product indicated. 

 

B. Shop Drawings:  Show layout and types of deck panels, anchorage details, reinforcing 

channels, pans, deck openings, special jointing, accessories, and attachments to other 

construction. 

 

C. Product Certificates:  Signed by steel deck manufacturers certifying that products 

furnished comply with requirements. 

 

D. Welding Certificates:  Copies of certificates for welding procedures and personnel. 

 

E. Product Test Reports:  From a qualified testing agency indicating that each of the 

following complies with requirements, based on comprehensive testing of current 

products: 

 

1. Mechanical fasteners. 

 

F. Research/Evaluation Reports:  Evidence of steel deck's compliance with building code in 

effect for Project, from a model code organization acceptable to Authorities Having 

Jurisdiction (AHJ). 

 

1.4 QUALITY ASSURANCE 

 

A. Installer Qualifications:  An experienced installer who has completed steel deck similar in 

material, design, and extent to that indicated for this Project and whose work has resulted 

in construction with a record of successful in-service performance. 

 

B. Testing Agency Qualifications:  An independent testing agency, acceptable to Authorities 

Having Jurisdiction (AHJ), qualified according to ASTM E 329 to conduct the testing 

indicated, as documented according to ASTM E 548. 

 

C. Welding:  Qualify procedures and personnel according to AWS D1.1, "Structural 

Welding Code--Steel," and AWS D1.3, "Structural Welding Code--Sheet Steel." 

 

D. AISI Specifications:  Calculate structural characteristics of steel deck according to AISI's 

"Specification for the Design of Cold-Formed Steel Structural Members." 

 

1.5 DELIVERY, STORAGE, AND HANDLING 

 

A. Protect steel deck from corrosion, deformation, and other damage during delivery, 

storage, and handling. 

 

B. Stack steel deck on platforms or pallets and slope to provide drainage.  Protect with a 

waterproof covering and ventilate to avoid condensation. 
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PART 2 - PRODUCTS 

 

2.1 MANUFACTURERS 

 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 

the following: 

 

1. Steel Deck: 

 

a. BHP Steel Building Products USA Inc. 

b. Consolidated Systems, Inc. 

c. Epic Metals Corp. 

d. Marlyn Steel Products, Inc. 

e. Nucor Corp.; Vulcraft Div. 

f. Roof Deck, Inc. 

g. United Steel Deck, Inc. 

h. Verco Manufacturing Co. 

i. Wheeling Corrugating Co.; Div. of Wheeling-Pittsburgh Steel Corp. 

J. Or Approved Equivalent. 

 

2.2 ROOF DECK 

 

A. Steel Roof Deck:  Fabricate panels, without top-flange stiffening grooves, to comply with 

"SDI Specifications and Commentary for Steel Roof Deck," in SDI Publication No. 29, 

and the following: 

 

1. Galvanized Steel Sheet:  ASTM A 653/A 653M, Structural Steel (SS), Grade  33 

(230), G60 (Z180) zinc coating. 

2. Deck Profile Type WR and N. 

3. Profile Depth:  1-1/2 and 3 inches. 

4. Steel Thickness: WR = 20 gage and N = 20 gage. 

5. Span Condition: 2 span min. 

6. Side Laps:  Overlapped. 

7. Refer to Structural Drawings, Sheet S402, Typical Framing Details, 5/S402 – 

Metal Deck Schedule for additional information. 

 

2.3 ACCESSORIES 

 

A. General:  Provide manufacturer's standard accessory materials for deck that comply with 

requirements indicated. 

 

B. Mechanical Fasteners:  Corrosion-resistant, low-velocity, power-actuated or 

pneumatically driven carbon-steel fasteners; or self-drilling, self-threading screws. 

 

C. Side-Lap Fasteners:  Corrosion-resistant, hexagonal washer head; self-drilling, carbon-

steel screws, No. 10 (4.8 mm) minimum diameter. 

 

D. Flexible Closure Strips:  Vulcanized, closed-cell, synthetic rubber. 
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E. Miscellaneous Sheet Metal Deck Accessories:  Steel sheet, minimum yield strength of 

33,000 psi (230 MPa), not less than 0.0359-inch (0.91-mm) design uncoated thickness, of 

same material and finish as deck; of profile indicated or required for application. 

 

F. Steel Sheet Accessories:  Steel sheet, of same material, finish, and thickness as deck, 

unless otherwise indicated. 

 

G. Pour Stops and Girder Fillers:  Steel sheet, minimum yield strength of 33,000 psi (230 

MPa), of same material and finish as deck, and of thickness and recommended by SDI 

Publication No. 29 for overhang and slab depth.  Provide as necessary. 

 

H. Column Closures, End Closures, Z-Closures, and Cover Plates:  Steel sheet, of same 

material, finish, and thickness as deck, unless otherwise indicated.  Provide as necessary. 

 

I. Weld Washers:  Uncoated steel sheet, shaped to fit deck rib, 0.0747 inch (1.90 mm) thick, 

with factory-punched hole of 3/8-inch (9.5-mm) minimum diameter. 

 

J. Shear Connectors:  ASTM A 108, Grades 1010 through 1020 headed stud type, cold-

finished carbon steel, AWS D1.1, Type B, with arc shields. 

 

K. Galvanizing Repair Paint:  ASTM A 780. 

 

L. Repair Paint:  Lead- and chromate-free rust-inhibitive primer complying with 

performance requirements of FS TT-P-664. 

 

PART 3 - EXECUTION 

 

3.1 EXAMINATION 

 

A. Examine supporting frame and field conditions for compliance with requirements for 

installation tolerances and other conditions affecting performance. 

 

3.2 INSTALLATION, GENERAL 

 

A. Install deck panels and accessories according to applicable specifications and 

commentary in SDI Publication No. 29, manufacturer's written instructions, and 

requirements in this Section. 

 

B. Install temporary shoring before placing deck panels, if required to meet deflection 

limitations. 

 

C. Locate decking bundles to prevent overloading of supporting members. 

 

D. Place deck panels on supporting frame and adjust to final position with ends accurately 

aligned and bearing on supporting frame before being permanently fastened.  Do not 

stretch or contract side-lap interlocks. 

 

E. Place deck panels flat and square and fasten to supporting frame without warp or 

deflection. 
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F. Cut and neatly fit deck panels and accessories around openings and other work projecting 

through or adjacent to decking. 

 

G. Provide additional reinforcement and closure pieces at openings as required for strength, 

continuity of decking, and support of other work. 

 

H. Comply with AWS requirements and procedures for manual shielded metal arc welding, 

appearance and quality of welds, and methods used for correcting welding work. 

 

I. Mechanical fasteners may be used in lieu of welding to fasten deck.  Locate mechanical 

fasteners and install according to deck manufacturer's written instructions. 

 

3.3 ROOF DECK INSTALLATION 

 

A. Fasten roof deck panels to steel supporting members by arc spot (puddle) welds of the 

surface diameter indicated or arc seam welds with an equal perimeter, but not less than 1-

1/2 inches (38 mm) long, and as follows: 

 

1. Per structural drawings. 

 

B. Side-Lap and Perimeter Edge Fastening:  Fasten side laps and perimeter edges of panels 

between supports, at intervals not exceeding the lesser of 1/2 of the span or 18 inches 

(450 mm), and as follows: 

 

1. Per structural drawings. 

 

C. End Bearing:  Install deck ends over supporting frame with a minimum end bearing of 1-

1/2 inches (38 mm), with end joints as follows: 

 

1. End Joints:  Lapped 2 inches (51 mm) minimum. 

 

D. Roof Sump Pans and Sump Plates:  Install over openings provided in roof decking and 

weld flanges to top of deck.  Space welds not more than 12 inches (305 mm) apart with at 

least 1 weld at each corner. 

 

E. Miscellaneous Roof Deck Accessories:  Install ridge and valley plates, finish strips, cover 

plates, end closures, and reinforcing channels according to deck manufacturer's written 

instructions.  Weld to substrate to provide a complete deck installation. 

 

F. Flexible Closure Strips:  Install flexible closure strips over partitions, walls, and where 

indicated.  Install with adhesive according to manufacturer's written instructions to ensure 

complete closure. 

 

3.4 FIELD QUALITY CONTROL 

 

A. Testing:  Owner will engage a qualified independent testing agency to perform field 

quality-control testing. 

 

B. Field welds will be subject to inspection. 

 



STEEL DECK  053100 - 6 

C. Shear connector stud welds will be inspected and tested according to AWS D1.1 for stud 

welding and as follows: 

 

1. Shear connector stud welds will be visually inspected. 

2. Bend tests will be performed if visual inspections reveal less than a full 360-

degree flash or welding repairs to any shear connector stud. 

3. Tests will be conducted on additional shear connector studs if weld fracture 

occurs on shear connector studs already tested according to AWS D1.1. 

 

D. Testing agency will report test results promptly and in writing to Contractor and 

Architect. 

 

E. Remove and replace work that does not comply with specified requirements. 

 

F. Additional testing and inspecting, at Contractor's expense, will be performed to determine 

compliance of corrected work with specified requirements. 

 

3.6 REPAIRS AND PROTECTION 

 

A. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on both surfaces 

of deck with galvanized repair paint according to ASTM A 780 and manufacturer's 

written instructions. 

 

B. Repair Painting:  Wire brush and clean rust spots, welds, and abraded areas on top 

surface of prime-painted deck immediately after installation and apply repair paint. 

 

C. Provide final protection and maintain conditions to ensure that steel deck is without 

damage or deterioration at time of Substantial Completion. 

 

 

END OF SECTION 053100 
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SECTION 054000 - COLD-FORMED METAL FRAMING 

 

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

A. This Section includes the following: 

 

1. Exterior non-load-bearing wall framing. 

 

B. Related Sections: 

 

1. Section 061643 – GYPSUM SHEATHING: Exterior wall sheathing. 

2.  Section 072100 – BUILDING INSULATION: Batt insulation between studs. 

3.  Section 072726 – FLUID-APPLIED MEMBRANE AIR BARRIERS: Flashing 

attachment to solid (un-punched) jamb studs at wall openings. 

4. Section 133419 – METAL BUILDING SYSTEMS: Coordination with pre-

engineered metal building framing. 

 

B. Reference Standards: 

 

1. American Iron and Steel Institute (AISI). 

2. American Society for Testing and Materials (ASTM): 

 

a. ASTM A36 - Standard Specification for Carbon Structural Steel. 

b. ASTM A123 - Standard Specification for Zinc (Hot-Dip Galvanized) 

Coatings on Iron and Steel Products. 

c. ASTM A446 – Specification for Steel Sheet, Zinc-Coated (Galvanized) 

by the Hot-Dip Process, Structure (Physical) Quality [Withdrawn 1994. 

Replaced by ASTM A653]. 

d. ASTM A525 – Specification for General Requirements for Steel Sheet, 

Zinc-Coated (Galvanized) by the Hot-Dip Process [Withdrawn 1994. 

Replaced by ASTM A653]. 

e. ASTM A570 – Standard Specification for Steel, Sheet and Strip, Carbon, 

Hot-Rolled [Withdrawn 2000. Replaced by ASTM A1011]. 

f. ASTM A611 - Standard Specification for Structural Steel (SS), Sheet, 

Carbon, Cold-Rolled [Withdrawn 2000. Replaced by ASTM A1008]. 

g. ASTM A653 - Standard Specification for Steel Sheet, Zinc-Coated 

(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip 

Process. 

h. ASTM A780 – Standard Practice for Repair of Damaged and Uncoated 

Areas of Hot-Dip Galvanized Coatings. 

i. ASTM A1003 – Standard Specification for Steel Sheet, Carbon, 

Metallic- and Nonmetallic-Coated for Cold Formed Framing Members. 

j. ASTM A1008 - Standard Specification for Steel, Sheet, Cold-Rolled, 

Carbon, Structural, High-Strength Low-Alloy, High-Strength Low-Alloy 

with Improved Formability, Solution Hardened, and Bake Hardenable. 

k. ASTM A1011 - Standard Specification for Steel, Sheet and Strip, Hot-

Rolled, Carbon, Structural, High-Strength-Low Alloy, High-Strength 

Low-Alloy with Improved Formability, and Ultra-High Strength. 
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l. ASTM C1513 – Standard Specification for Steel Taping Screws for 

Cold-Formed Steel Framing Connections. 

m. ASTM E119 – Standard Test Methods for Fire Tests of Building 

Construction and Materials. 

n. ASTM E488 – Standard Test Methods for Strength of Anchors in 

Concrete Elements. 

o. ASTM E1190 – Standard Test Methods for Strength of Power-Actuated 

Fasteners Installed in Structural Members. 

 

3. American Welding Society (AWS). 

4. Steel Stud Manufacturer’s Association (SSMA). 

 

1.2 PERFORMANCE REQUIREMENTS 

 

A. Delegated Design:  Design cold-formed metal framing, including comprehensive 

engineering analysis by a qualified professional engineer currently licensed in the State 

where the Project is located, using design loads as indicated on the Drawings. 

 

1.3 SUBMITTALS 

 

A. Product Data:  For each type of product and accessory indicated. 

 

B. Qualification data. 

C. Shop Drawings: 

1. Include layout, spacings, sizes, thicknesses, and types of cold-formed steel 

framing; fabrication; and fastening and anchorage details, including mechanical 

fasteners. 

2. Indicate reinforcing channels, opening framing, supplemental framing, strapping, 

bracing, bridging, splices, accessories, connection details, and attachment to 

adjoining work. 

 

1.4 QUALITY ASSURANCE 

 

A. Product Tests:  Mill certificates or data from a qualified independent testing agency 

indicating steel sheet complies with requirements. 

 

B. Welding:  Qualify procedures and personnel according to AWS D1.3, "Structural 

Welding Code--Sheet Steel." 

 

C. Fire-Test-Response Characteristics:  Where indicated, provide cold-formed metal 

framing identical to that of assemblies tested for fire resistance per ASTM E 119 by a 

testing and inspecting agency acceptable to Authorities Having Jurisdiction (AHJ). 

 

D. AISI Specifications and Standards:  Comply with AISI's "North American Specification 

for the Design of Cold-Formed Steel Structural Members" and its "Standard for Cold-

Formed Steel Framing - General Provisions." 

 

1. Comply with AISI's "Standard for Cold-Formed Steel Framing - Header Design." 
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E. Comply with AISI's "Standard for Cold-Formed Steel Framing - Prescriptive Method for 

One and Two Family Dwellings." 

 

PART 2 - PRODUCTS 

 

2.1 MANUFACTURERS: 

 

A. Manufacturers:  Subject to compliance with requirements, provide cold-formed metal 

framing by one of the following  (List below includes members of Steel Stud 

Manufacturers Association (SSMA)). 

 

1. Clark Steel Framing. 

2. Consolidated Fabricators Corp.; Building Products Division. 

3. Craco Metals Manufacturing, LLC. 

4. Dale/Incor. 

5. Dietrich Metal Framing; a Worthington Industries Company. 

6. MarinoWare; a division of Ware Industries. 

7. SCAFCO Corporation. 

8. Southeastern Stud & Components, Inc. 

9. Steel Construction Systems. 

10. United Metal Products, Inc. 

11. Approved Manufacturer. 

 

2.2 MATERIALS 

 

A. Steel Sheet:  ASTM A 1003/A 1003M, Structural Grade, Type H, metallic coated, of 

grade and coating weight as follows: 

 

1. For 16 gage and heavier units, fabricate metal framing components of structural 

quality steel sheet with a minimum yield point of 40,000 psi; ASTM A 446, 

ASTM A570, or ASTM A611.  Minimum thickness shall be 0.0538 inch, 54 

mils, 1.367 mm for 16 gauge units. 

2. For 18 gage and lighter units, fabricate metal framing components of commercial 

quality steel sheet with a minimum yield point of 33,000 psi; ASTM A 446, 

ASTM A 570, or ASTM A 611.  Minimum thickness shall be 0.0428 inch, 43 

mils, 1.087 mm for 18 gauge units. 

3. Provide galvanized finish to metal framing components complying with ASTM 

A 525 for minimum G 60 coating.  

 

2.3 EXTERIOR NON-LOAD-BEARING WALL FRAMING 

 

A. Steel Studs:  Manufacturer's standard C-shaped steel studs, of web depths indicated, 

punched, with stiffened flanges.  NOTE:  Provide solid, unpunched studs for framing 

perimeter of all exterior window, door and louver openings to permit continuous 

attachment and sealing of membrane air barrier system components around these 

openings. 

 

B. Steel Track:  Manufacturer's standard U-shaped steel track, of web depths indicated, 

unpunched, with unstiffened flanges, and same minimum base-metal thickness as steel 

studs. 
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C. Vertical Deflection Clips:  Manufacturer's standard clips, capable of accommodating 

upward and downward vertical displacement of primary structure through positive 

mechanical attachment to stud web. 

 

D. Single Deflection Track:  Manufacturer's single, deep-leg, U-shaped steel track; 

unpunched, with unstiffened flanges, of web depth to contain studs while allowing free 

vertical movement, with flanges designed to support horizontal and lateral loads. 

 

E. Double Deflection Tracks:  Manufacturer's double, deep-leg, U-shaped steel tracks, 

consisting of nested inner and outer tracks; unpunched, with unstiffened flanges. 

 

2.4 FRAMING ACCESSORIES 

 

A. Fabricate steel-framing accessories from steel sheet, ASTM A 1003/A 1003M, Structural 

Grade, Type H, metallic coated, of same grade and coating weight used for framing 

members, unless otherwise indicated. 

 

B. Steel Shapes and Clips:  ASTM A 36/A 36M, zinc coated by hot-dip process according to 

ASTM A 123/A 123M. 

 

C. Expansion Anchors:  Fabricated from corrosion-resistant materials, with capability to 

sustain, without failure, a load equal to 5 times design load, as determined by testing per 

ASTM E 488 conducted by a qualified independent testing agency. 

 

D. Power-Actuated Anchors:  Fastener system of type suitable for application indicated, 

fabricated from corrosion-resistant materials, with capability to sustain, without failure, a 

load equal to 10 times design load, as determined by testing per ASTM E 1190 conducted 

by a qualified independent testing agency. 

 

E. Mechanical Fasteners:  ASTM C 1513, corrosion-resistant-coated, self-drilling, self-

tapping steel drill screws. 

 

1. Head Type:  Low-profile head beneath sheathing, manufacturer's standard 

elsewhere. 

 

F. Galvanizing Repair Paint:  ASTM A780. 

 

2.5 MISCELLANEOUS MATERIALS 

 

A. Galvanizing Repair Paint: ASTM A 780. 

 

B. Sealer Gaskets:  Closed-cell neoprene foam, 1/4 inch thick, selected from manufacturer's 

standard widths to match width of bottom track or rim track members. 

 

PART 3 -  EXECUTION 

 

3.1 PREPARATION 

 

A. Install load bearing shims or grout between the underside of wall bottom track or rim 

track and the top of foundation wall or slab at stud or joist locations to ensure a uniform 

bearing surface on supporting concrete or masonry construction. 
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B. Install sealer gaskets to isolate the underside of wall bottom track or rim track and the top 

of foundation wall or slab at stud or joist locations. 

 

3.2 INSTALLATION, GENERAL 

 

A. Install cold-formed metal framing according to AISI's "Standard for Cold-Formed Steel 

Framing - General Provisions" and to manufacturer's written instructions unless more 

stringent requirements are indicated. 

 

B. Install cold-formed metal framing and accessories plumb, square, and true to line, and 

with connections securely fastened. 

 

C. Install framing members in one-piece lengths. 

 

D. Install temporary bracing and supports to secure framing and support loads comparable in 

intensity to those for which structure was designed.  Maintain braces and supports in 

place, undisturbed, until entire integrated supporting structure has been completed and 

permanent connections to framing are secured. 

 

E. Do not bridge building expansion and control joints with cold-formed metal framing.  

Independently frame both sides of joints. 

 

F. Install insulation, specified in Section 072100 - BUILDING INSULATION, in built-up 

exterior framing members, such as headers, sills, boxed joists, and multiple studs at 

openings, that are inaccessible on completion of framing work. 

 

G. Fasten hole reinforcing plate over web penetrations that exceed size of manufacturer's 

standard punched openings. 

 

H. Erection Tolerances:  Install cold-formed metal framing level, plumb, and true to line to a 

maximum allowable tolerance variation of 1/8 inch in 10 feet and as follows: 

 

1. Space individual framing members no more than plus or minus 1/8 inch from 

plan location.  Cumulative error shall not exceed minimum fastening 

requirements of sheathing or other finishing materials. 

 

3.3 EXTERIOR NON-LOAD-BEARING WALL INSTALLATION 

 

A. Install continuous tracks sized to match studs.  Align tracks accurately and securely 

anchor to supporting structure as indicated. 

 

B. Fasten both flanges of studs to top and bottom track, unless otherwise indicated.  Space 

studs as indicated. 

 

C. Set studs plumb, except as needed for diagonal bracing or required for non-plumb walls 

or warped surfaces and similar requirements. 
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D. Isolate non-load-bearing steel framing from building structure to prevent transfer of 

vertical loads while providing lateral support. 

 

1. Install single deflection tracks and anchor to building structure. 

2. Install double deflection tracks and anchor outer track to building structure. 

3. Connect vertical deflection clips to bypassing or infill studs and anchor to 

primary building structure. 

 

E. Install horizontal bridging in wall studs, spaced in rows indicated on Shop Drawings but 

not more than 48 inches apart.  Fasten at each stud intersection. 

 

1. Top Bridging for Single Deflection Track:  Install row of horizontal bridging 

within 12 inches 18 inches of single deflection track.  Install a combination of 

flat, taut, steel sheet straps of width and thickness indicated and stud or stud-track 

solid blocking of width and thickness matching studs.  Fasten flat straps to stud 

flanges and secure solid blocking to stud webs or flanges. 

2. Bridging:  Cold-rolled steel channel, welded or mechanically fastened to webs of 

punched studs. 

3. Bridging:  Combination of flat, taut, steel sheet straps of width and thickness 

indicated and stud-track solid blocking of width and thickness to match studs.  

Fasten flat straps to stud flanges and secure solid blocking to stud webs or 

flanges. 

4. Bridging:  Proprietary bridging bars installed according to manufacturer's written 

instructions. 

 

F. Install miscellaneous framing and connections, including stud kickers, web stiffeners, 

clip angles, continuous angles, anchors, fasteners, and stud girts, to provide a complete 

and stable storefront or curtain-wall-framing system. 

 

3.4 FIELD QUALITY CONTROL 

 

A. Testing:  Owner will engage a qualified independent testing and inspecting agency to 

perform field tests and inspections and prepare test reports. 

 

B. Field and shop welds will be subject to testing and inspecting. 

 

C. Testing agency will report test results promptly and in writing to Contractor and 

Structural Engineer. 

 

D. Remove and replace work where test results indicate that it does not comply with 

specified requirements. 

 

E. Additional testing and inspecting, at Contractor's expense, will be performed to determine 

compliance of replaced or additional work with specified requirements. 

 

3.5 REPAIRS AND PROTECTION 

 

A. Galvanizing Repairs:  Prepare and repair damaged galvanized coatings on fabricated and 

installed cold-formed metal framing with galvanized repair paint according to 

ASTM A 780 and manufacturer's written instructions. 
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B. Provide final protection and maintain conditions, in a manner acceptable to manufacturer 

and Installer, that ensure that cold-formed metal framing is without damage or 

deterioration at time of Substantial Completion. 

 

 

 

 

END OF SECTION 054000 
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SECTION 055000 - METAL FABRICATIONS 

 

PART 1 -  GENERAL 

 

1.1 SUMMARY 

 

A. Section Includes: 

 

1. Miscellaneous steel framing and supports. 

2. Miscellaneous steel trim. 

3. Steel pipe bollards. 

 

1.2 REFERENCE STANDARDS 

 

A. American National Standards Institute (ANSI): 

 

1. ANSI A14.3 – Ladders – Fixed – Safety Requirements. 

 

B. American Society for Testing and Materials (ASTM): 

 

1. ASTM A27 – Standard Specification for Steel Castings, Carbon, for General 

Application. 

2. ASTM A36 - Standard Specification for Carbon Structural Steel. 

3. ASTM A47 – Standard Specification for Ferritic Malleable Iron Castings. 

4. ASTM A53 - Standard Specification for Pipe, Steel, Black and Hot-Dipped, 

Zinc-Coated, Welded and Seamless. 

5. ASTM A276 – Standard Specification for Stainless Steel Bars and Shapes. 

6. ASTM A500 - Standard Specification for Cold-Formed Welded and Seamless 

Carbon Steel Structural Tubing in Rounds and Shapes. 

7. ASTM A780 – Standard Practice for Repair of Damaged and Uncoated Areas of 

Hot-Dip Galvanized Coatings. 

8. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on 

Iron and Steel. 

9. ASTM C1107 - Standard Specification for Packaged Dry, Hydraulic-Cement 

Grout (Nonshrink.) 

10. ASTM D1187 - Standard Specification for Asphalt-Base Emulsions for Use as 

Protective Coatings for Metal. 

11. ASTM F1941 – Standard Specification for Electrodeposited Coatings on 

Mechanical Fasteners, Inch and Metric. 

12. ASTM F2329 - Standard Specification for Zinc Coating, Hot-Dip, Requirements 

for Application to Carbon and Alloy Steel Bolts, Screws, Washers, Nuts, and 

Special Threaded Fasteners. 

 

C. Master Painter Institute (MPI): 

 

1. MPI #79 – Primer, Alkyd, Anti-Corrosive for Metal. 

 

D. The Society for Protective Coatings (SSPC): 

 

1. SSPC-PA1 – Shop, Field, and Maintenance Coating of Metals. 

2. SSPC-Paint 20 – Zinc-Rich Primers (Type I, Inorganic, and Type II, Organic). 
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E. National Association of Architectural Metal Manufacturers (NAAMM). 

 

1.3 SUBMITTALS 

 

A. Shop Drawings:  Show fabrication and installation details for metal fabrications. 

 

1. Include plans, elevations, sections, and details of metal fabrications and their 

connections.  Show anchorage and accessory items. 

 

PART 2 -  PRODUCTS 

 

2.1 METALS, GENERAL 

 

A. Metal Surfaces, General:  Provide materials with smooth, flat surfaces without blemishes. 

 

2.2 FERROUS METALS 

 

A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 

 

B. Stainless-Steel Bars and Shapes:  ASTM A 276, Type 304. 

 

C. Steel Tubing:  ASTM A 500, cold-formed steel tubing. 

 

D. Steel Pipe:  ASTM A 53/A 53M, standard weight (Schedule 40) unless otherwise 

indicated. 

 

2.3 FASTENERS 

 

A. General:  Unless otherwise indicated, provide Type 304  stainless-steel fasteners for 

exterior use and zinc-plated fasteners with coating complying with ASTM B 633 or 

ASTM F 1941 (ASTM F 1941M), Class Fe/Zn 5, at exterior walls. 

 

1. Provide stainless-steel fasteners for fastening aluminum. 

2. Provide stainless-steel fasteners for fastening stainless steel. 

3. Provide stainless-steel fasteners for fastening nickel silver. 

4. Provide bronze fasteners for fastening bronze. 

 

B. Cast-in-Place Anchors in Concrete:  Either threaded type or wedge type unless otherwise 

indicated; galvanized ferrous castings, either ASTM A 47/A 47M malleable iron or 

ASTM A 27/A 27M cast steel.  Provide bolts, washers, and shims as needed, all hot-dip 

galvanized per ASTM F 2329. 

 

C. Post-Installed Anchors:  chemical anchors. 

 

2.4 MISCELLANEOUS MATERIALS 

 

A. Shop Primers:  Provide primers that comply with Section 099110 - PAINTING.  

 

B. Universal Shop Primer:  Fast-curing, lead- and chromate-free, universal modified-alkyd 

primer complying with MPI#79 and compatible with topcoat. 
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C. Galvanizing Repair Paint:  High-zinc-dust-content paint complying with SSPC-Paint 20 

and compatible with paints specified to be used over it. 

 

D. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187. 

 

E. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, 

nongaseous grout complying with ASTM C 1107.  Provide grout specifically 

recommended by manufacturer for interior and exterior applications. 

 

F. Concrete:  Comply with requirements in Section 033000 - CAST-IN-PLACE 

CONCRETE for normal-weight, air-entrained, concrete with a minimum 28-day 

compressive strength of 3000 psi (20 MPa). 

 

2.5 FABRICATION, GENERAL 

 

A. Shop Assembly:  Preassemble items in the shop to greatest extent possible.  Use 

connections that maintain structural value of joined pieces. 

 

B. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges.  

Remove sharp or rough areas on exposed surfaces. 

 

C. Weld corners and seams continuously to comply with the following: 

 

1. Use materials and methods that minimize distortion and develop strength and 

corrosion resistance of base metals. 

2. Obtain fusion without undercut or overlap. 

3. Remove welding flux immediately. 

4. At exposed connections, finish exposed welds and surfaces smooth and blended. 

 

D. Form exposed connections with hairline joints, flush and smooth, using concealed 

fasteners or welds where possible.  Locate joints where least conspicuous. 

 

E. Fabricate seams and other connections that will be exposed to weather in a manner to 

exclude water.  Provide weep holes where water may accumulate. 

 

F. Where units are indicated to be cast into concrete or built into masonry, equip with 

integrally welded steel strap anchors not less than 24 inches (600 mm) o.c. 

 

2.6 MISCELLANEOUS FRAMING AND SUPPORTS 

 

A. General:  Provide steel framing and supports not specified in other Sections as needed to 

complete the Work. 

 

B. Fabricate units from steel shapes, plates, and bars of welded construction unless 

otherwise indicated.  Fabricate to sizes, shapes, and profiles indicated and as necessary to 

receive adjacent construction. 
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2.7 MISCELLANEOUS STEEL TRIM 

 

A. Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of profiles 

shown with continuously welded joints and smooth exposed edges.  Miter corners and 

use concealed field splices where possible. 

 

B. Provide cutouts, fittings, and anchorages as needed to coordinate assembly and 

installation with other work. 

 

C. Galvanize all exterior miscellaneous steel trim. 

 

2.8 STEEL PIPE BOLLARDS 

 

A. Fabricate steel pipe bollards from Schedule 40 steel pipe, 6-inch minimum diameter, or 

size as indicated on the Drawings. 

 

B. Exterior bollards shall be hot-dipped galvanized. 

 

C.  Fabricate bollards with 3/8-inch (9.5-mm) thick steel base plates for bolting to concrete 

slab or concrete pads if shown on the Drawings. Drill base plates at all four corners for 

¾-inch (19-mm) diameter anchor bolts. 

 

D. Fabricate bollards for installation into concrete footings if shown on the Drawings. 

 

E. Fill bollards with 3,000 psi minimum concrete. Form concrete at top of bollard into a 

curved dome shape to shed water. 

 

F. Prime bollards with zinc-rich primer and paint as specified in Section 099110 – 

PAINTING. Color of bollards as directed by Architect.” 

 

2.9 FINISHES, GENERAL 

 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" 

for recommendations for applying and designating finishes. 

 

B. Finish metal fabrications after assembly. 

 

PART 3 -  EXECUTION 

 

3.1 INSTALLATION, GENERAL 

 

A. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for 

installing metal fabrications.  Set metal fabrications accurately in location, alignment, and 

elevation; with edges and surfaces level, plumb, true, and free of rack; and measured 

from established lines and levels. 
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B. Fit exposed connections accurately together to form hairline joints.  Weld connections 

that are not to be left as exposed joints but cannot be shop welded because of shipping 

size limitations.  Do not weld, cut, or abrade surfaces of exterior units that have been hot-

dip galvanized after fabrication and are for bolted or screwed field connections. 

 

C. Field Welding:  Comply with the following requirements: 

 

1. Use materials and methods that minimize distortion and develop strength and 

corrosion resistance of base metals. 

2. Obtain fusion without undercut or overlap. 

3. Remove welding flux immediately. 

4. At exposed connections, finish exposed welds and surfaces smooth and blended. 

 

D. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where 

metal fabrications are required to be fastened to in-place construction. 

 

E. Provide temporary bracing or anchors in formwork for items that are to be built into 

concrete, masonry, or similar construction. 

 

3.2 ADJUSTING AND CLEANING 

 

A. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and 

abraded areas.  Paint uncoated and abraded areas with the same material as used for shop 

painting to comply with SSPC-PA 1 for touching up shop-painted surfaces. 

 

B. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair 

galvanizing to comply with ASTM A 780. 

 

 

END OF SECTION 055000 
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SECTION 055000 - METAL FABRICATIONS 

 

PART 1 -  GENERAL 

 

1.1 SUMMARY 

 

A. Section Includes: 

 

1. Miscellaneous steel framing and supports. 

2. Miscellaneous steel trim. 

 

1.2 REFERENCE STANDARDS 

 

A. American Society for Testing and Materials (ASTM): 

 

1. ASTM A27 – Standard Specification for Steel Castings, Carbon, for General 

Application. 

2. ASTM A36 - Standard Specification for Carbon Structural Steel. 

3. ASTM A47 – Standard Specification for Ferritic Malleable Iron Castings. 

4. ASTM A53 - Standard Specification for Pipe, Steel, Black and Hot-Dipped, 

Zinc-Coated, Welded and Seamless. 

5. ASTM A276 – Standard Specification for Stainless Steel Bars and Shapes. 

6. ASTM A500 - Standard Specification for Cold-Formed Welded and Seamless 

Carbon Steel Structural Tubing in Rounds and Shapes. 

7. ASTM A780 – Standard Practice for Repair of Damaged and Uncoated Areas of 

Hot-Dip Galvanized Coatings. 

8. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on 

Iron and Steel. 

9. ASTM C1107 - Standard Specification for Packaged Dry, Hydraulic-Cement 

Grout (Nonshrink.) 

10. ASTM D1187 - Standard Specification for Asphalt-Base Emulsions for Use as 

Protective Coatings for Metal. 

11. ASTM F1941 – Standard Specification for Electrodeposited Coatings on 

Mechanical Fasteners, Inch and Metric. 

12. ASTM F2329 - Standard Specification for Zinc Coating, Hot-Dip, Requirements 

for Application to Carbon and Alloy Steel Bolts, Screws, Washers, Nuts, and 

Special Threaded Fasteners. 

 

B. Master Painter Institute (MPI): 

 

1. MPI #79 – Primer, Alkyd, Anti-Corrosive for Metal. 

 

C. The Society for Protective Coatings (SSPC): 

 

1. SSPC-PA1 – Shop, Field, and Maintenance Coating of Metals. 

2. SSPC-Paint 20 – Zinc-Rich Primers (Type I, Inorganic, and Type II, Organic). 

 

D. National Association of Architectural Metal Manufacturers (NAAMM). 
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1.3 SUBMITTALS 

 

A. Shop Drawings:  Show fabrication and installation details for metal fabrications. 

 

1. Include plans, elevations, sections, and details of metal fabrications and their 

connections.  Show anchorage and accessory items. 

 

PART 2 -  PRODUCTS 

 

2.1 METALS, GENERAL 

 

A. Metal Surfaces, General:  Provide materials with smooth, flat surfaces without blemishes. 

 

2.2 FERROUS METALS 

 

A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 

 

B. Stainless-Steel Bars and Shapes:  ASTM A 276, Type 304. 

 

C. Steel Tubing:  ASTM A 500, cold-formed steel tubing. 

 

D. Steel Pipe:  ASTM A 53/A 53M, standard weight (Schedule 40) unless otherwise 

indicated. 

 

2.3 FASTENERS 

 

A. General:  Unless otherwise indicated, provide Type 304  stainless-steel fasteners for 

exterior use and zinc-plated fasteners with coating complying with ASTM B 633 or 

ASTM F 1941 (ASTM F 1941M), Class Fe/Zn 5, at exterior walls. 

 

1. Provide stainless-steel fasteners for fastening aluminum. 

2. Provide stainless-steel fasteners for fastening stainless steel. 

3. Provide stainless-steel fasteners for fastening nickel silver. 

4. Provide bronze fasteners for fastening bronze. 

 

B. Cast-in-Place Anchors in Concrete:  Either threaded type or wedge type unless otherwise 

indicated; galvanized ferrous castings, either ASTM A 47/A 47M malleable iron or 

ASTM A 27/A 27M cast steel.  Provide bolts, washers, and shims as needed, all hot-dip 

galvanized per ASTM F 2329. 

 

C. Post-Installed Anchors:  chemical anchors. 

 

2.4 MISCELLANEOUS MATERIALS 

 

A. Shop Primers:  Provide primers that comply with Section 099110 - PAINTING.  

 

B. Universal Shop Primer:  Fast-curing, lead- and chromate-free, universal modified-alkyd 

primer complying with MPI#79 and compatible with topcoat. 

 

C. Galvanizing Repair Paint:  High-zinc-dust-content paint complying with SSPC-Paint 20 

and compatible with paints specified to be used over it. 
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D. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187. 

 

E. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, 

nongaseous grout complying with ASTM C 1107.  Provide grout specifically 

recommended by manufacturer for interior and exterior applications. 

 

F. Concrete:  Comply with requirements in Section 033000 - CAST-IN-PLACE 

CONCRETE for normal-weight, air-entrained, concrete with a minimum 28-day 

compressive strength of 3000 psi (20 MPa). 

 

2.5 FABRICATION, GENERAL 

 

A. Shop Assembly:  Preassemble items in the shop to greatest extent possible.  Use 

connections that maintain structural value of joined pieces. 

 

B. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges.  

Remove sharp or rough areas on exposed surfaces. 

 

C. Weld corners and seams continuously to comply with the following: 

 

1. Use materials and methods that minimize distortion and develop strength and 

corrosion resistance of base metals. 

2. Obtain fusion without undercut or overlap. 

3. Remove welding flux immediately. 

4. At exposed connections, finish exposed welds and surfaces smooth and blended. 

 

D. Form exposed connections with hairline joints, flush and smooth, using concealed 

fasteners or welds where possible.  Locate joints where least conspicuous. 

 

E. Fabricate seams and other connections that will be exposed to weather in a manner to 

exclude water.  Provide weep holes where water may accumulate. 

 

F. Where units are indicated to be cast into concrete or built into masonry, equip with 

integrally welded steel strap anchors not less than 24 inches (600 mm) o.c. 

 

2.6 MISCELLANEOUS FRAMING AND SUPPORTS 

 

A. General:  Provide steel framing and supports not specified in other Sections as needed to 

complete the Work. 

 

B. Fabricate units from steel shapes, plates, and bars of welded construction unless 

otherwise indicated.  Fabricate to sizes, shapes, and profiles indicated and as necessary to 

receive adjacent construction. 

 

2.7 MISCELLANEOUS STEEL TRIM 

 

A. Unless otherwise indicated, fabricate units from steel shapes, plates, and bars of profiles 

shown with continuously welded joints and smooth exposed edges.  Miter corners and 

use concealed field splices where possible. 

 



METAL FABRICATIONS        055000 - 4 

B. Provide cutouts, fittings, and anchorages as needed to coordinate assembly and 

installation with other work. 

 

C. Galvanize all exterior miscellaneous steel trim. 

 

2.8 FINISHES, GENERAL 

 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" 

for recommendations for applying and designating finishes. 

 

B. Finish metal fabrications after assembly. 

 

PART 3 -  EXECUTION 

 

3.1 INSTALLATION, GENERAL 

 

A. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for 

installing metal fabrications.  Set metal fabrications accurately in location, alignment, and 

elevation; with edges and surfaces level, plumb, true, and free of rack; and measured 

from established lines and levels. 

 

B. Fit exposed connections accurately together to form hairline joints.  Weld connections 

that are not to be left as exposed joints but cannot be shop welded because of shipping 

size limitations.  Do not weld, cut, or abrade surfaces of exterior units that have been hot-

dip galvanized after fabrication and are for bolted or screwed field connections. 

 

C. Field Welding:  Comply with the following requirements: 

 

1. Use materials and methods that minimize distortion and develop strength and 

corrosion resistance of base metals. 

2. Obtain fusion without undercut or overlap. 

3. Remove welding flux immediately. 

4. At exposed connections, finish exposed welds and surfaces smooth and blended. 

 

D. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where 

metal fabrications are required to be fastened to in-place construction. 

 

E. Provide temporary bracing or anchors in formwork for items that are to be built into 

concrete, masonry, or similar construction. 

 

3.2 ADJUSTING AND CLEANING 

 

A. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and 

abraded areas.  Paint uncoated and abraded areas with the same material as used for shop 

painting to comply with SSPC-PA 1 for touching up shop-painted surfaces. 

 

B. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair 

galvanizing to comply with ASTM A 780. 

 

 

END OF SECTION 055000 
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SECTION 055100 - METAL STAIRS 

 

PART 1 -  GENERAL 

 

1.1 SUMMARY 

 

A. Section Includes: 

 

1. Preassembled steel stairs with concrete-filled treads. 

2. Steel tube handrails and guardrails attached to metal stairs. 

3. Steel tube handrails attached to walls adjacent to metal stairs. 

4. Steel tube handrails and guardrails attached to stair landings. 

 

B. Related Sections: 

 

1. Section 033000 – CAST-IN-PLACE CONCRETE 

2. Section 055000 – METAL FABRICATIONS. 

3. Section 055213 – PIPE AND TUBE RAILINGS. 

 

1.2 REFERENCE STANDARDS 

 

A. American Society for Testing and Materials (ASTM): 

 

1. ASTM A36 – Standard Specification for Carbon Structural Steel. 

2. ASTM A123 – Standard Specification for Zinc (Hot-Dipped Galvanized) 

Coatings on Iron and Steel Products. 

3. ASTM A153 – Standard Specification for Zinc Coating (Hot-Dip_ on Iron and 

Steel Hardware. 

4. ASTM A185 – Standard Specification for Steel Welded Wire Reinforcement, 

Plain, for Concrete. 

5. ASTM A283 – Standard Specification for Low and Intermediate Tensile 

Strength Carbon Steel Plates. 

6. ASTM A500 – Standard Specification for Cold-Formed Welded and Seamless 

Carbon Steel Structural Tubing in Rounds and Shapes. 

7. ASTM A780 – Standard Practice for Repair of Damaged and Uncoated Areas of 

Hot-Dip Galvanized Coatings. 

8. ASTM A786 – Standard Specification for Hot-Rolled Carbon, Low-Alloy, High-

Strength Low-Alloy, and Alloy Steel Floor Plates. 

9. ASTM A1011 – Standard Specification for Steel, Sheet and Strip, Hot-Rolled, 

Carbon, Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with 

Improved Formability, and Ultra-High Strength. 

10. ASTM A1018 – Standard Specification for Steel, Sheet and Strip, Heavy-

Thickness Coils, Hot-Rolled, Carbon, Commercial, Drawings, Structural, High-

Strength Low-Alloy, High-Strength Low-Alloy with Improved Formability, and 

Ultra-High Strength. 

11. ASTM B633 – Standard Specification for Electrodeposited Coatings of Zinc on 

Iron and Steel. 

12. ASTM D1187 – Standard Specification for Asphalt-Base Emulsions for Use as 

Protective Coatings for Metal. 

13. ASTM F1941 – Standard Specification for Electrodeposited Coatings on 

Mechanical Fasteners, Inch and Metric. 
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B. Master Painters Institute® (MPI): 

 

1. MPI #79 – Primer, Alkyd, Anti-Corrosive for Metal. 

 

C. National Association of Architectural Metal Manufacturers (NAAMM). 

 

D. National Ornamental and Miscellaneous Metals Association (NOMMA). 

 

E. The Society for Protective Coatings (SSPC): 

 

1. SSPC-PA1 – Shop, Field, and Maintenance Painting of Steel. 

2. SPPC-SP6/NACE No. 3 – Commercial Blast Cleaning. 

 

1.3 PERFORMANCE REQUIREMENTS 

 

A. Delegated Design:  Design metal stairs, including comprehensive engineering analysis by 

a qualified professional engineer, licensed in the State of Arkansas, using performance 

requirements and design criteria indicated. 

 

B. Structural Performance of Stairs: Metal stairs shall withstand the effects of gravity loads 

and the following loads and stresses within limits and under conditions indicated. 

 

1. Uniform Load: 100 lbf/sq.ft. 

2. Concentrated Load: 300 lbf applied on an area of 4 sq. in. 

3. Uniform and concentrated loads need not be assumed to act concurrently. 

4. Stair Framing: Capable of withstanding stresses resulting from railing loads in 

addition to loads specified above. 

5. Limit deflection of treads, platforms, and framing members to L/360 or ¼ inch, 

whichever is less. 

 

C. Structural Performance of Railings: Railings shall withstand the effects of gravity loads 

and the following loads and stresses within limits and under conditions indicated. 

 

1. Handrails and Top Rails of Guards: 

 

a. Uniform load of 50 lbf/ft. applied in any direction. 

b. Concentrated load of 200 lbf applied in any direction. 

c. Uniform and concentrated loads need not be assumed to act concurrently. 

 

2. Infill of Guards: 

 

a. Concentrated load of 50 lbf applied horizontally on an area of 1 sq. ft. 

b. Infill load and other loads need not be assumed to act concurrently. 

 

1.4 SUBMITTALS 

 

A. Shop Drawings:  Shop Drawings:  Include plans, elevations, sections, details, and 

attachments to other work.  Provide stair calculations stamped by a registered engineer 

currently licensed in the State of Arkansas. 
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B. Delegated Design Submittal:  For installed products indicated to comply with 

performance requirements and design criteria, including design analysis data signed and 

sealed by the qualified engineer, currently licensed in the state of Arkansas, responsible 

for their preparation. 

 

PART 2 -  PRODUCTS 

 

2.1 METALS 

 

A. Metal Surfaces, General:  Provide materials with smooth, flat surfaces unless otherwise 

indicated.  For components exposed to view in the completed Work, provide materials 

without seam marks, roller marks, rolled trade names, or blemishes. 

 

B. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 

 

C. Steel Tubing:  ASTM A 500 cold formed. 

 

D. Rolled-Steel Floor Plate:  ASTM A 786/A 786M, rolled from plate complying with 

ASTM A 36/A 36M or ASTM A 283/A 283M, Grade C or D. 

 

E. Steel Bars for Grating Treads:  ASTM A 36/A 36M or steel strip, ASTM A 1011 / 

A 1011M or ASTM A 1018/A 1018M. 

 

2.2 MISCELLANEOUS MATERIALS 

 

A. Provide anchors for embedding units in concrete, either integral or applied to units, as 

standard with manufacturer. 

 

B. Apply bituminous paint to concealed surfaces of cast-metal units set into concrete. 

 

C. Apply clear lacquer to concealed surfaces of extruded units set into concrete. 

 

D. Fasteners:  Provide zinc-plated fasteners with coating complying with ASTM B 633 or 

ASTM F 1941 (ASTM F 1941M), Class Fe/Zn 12 for exterior use, and Class Fe/Zn 5 

where built into exterior walls.  Select fasteners for type, grade, and class required. 

 

E. Bituminous Paint:  Cold-applied asphalt emulsion complying with ASTM D 1187. 

 

F. Universal Shop Primer: Fast-curing, lead and chromate-free, universal modified-alkyd 

primer complying with MPI #79 and compatible with topcoat. 

 

G. Concrete Materials and Properties: Comply with requirements in Section 033000 - 

CAST-IN-PLACE CONCRETE for normal-weight, air-entrained, ready-mix pea gravel 

concrete with a minimum 28 day compressive strength of 3000 psi for stair pan infill 

unless otherwise indicated. 

 

H. Welded Wire Fabric: ASTM A185/A 185M, 6 by 6 inches, W1.4 X W1.4 unless 

otherwise indicated. 
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2.3 FABRICATION, GENERAL 

 

A. Provide complete stair assemblies, including metal framing, hangers, struts, railings, 

clips, brackets, bearing plates, and other components necessary to support and anchor 

stairs and platforms on supporting structure. 

 

1. Join components by welding unless otherwise indicated. 

2. Use connections that maintain structural value of joined pieces. 

 

B. Preassembled Stairs:  Assemble stairs in shop to greatest extent possible.  Disassemble 

units only as necessary for shipping and handling limitations. 

 

C. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges.  

Remove sharp or rough areas on exposed surfaces. 

 

D. Form bent-metal corners to smallest radius possible without impairing work. 

 

E. Welded connections to comply with the following: 

 

1. Use materials and methods that minimize distortion and develop strength and 

corrosion resistance of base metals. 

2. Obtain fusion without undercut or overlap. 

3. Remove welding flux immediately. 

4. Weld exposed corners and seams continuously unless otherwise indicated. 

5. At exposed connections, finish exposed welds to comply with NOMMA's 

"Voluntary Joint Finish Standards" for Type 3 welds: welds used in areas where 

it is not subject to view – as in service stairs. 

 

F. Form exposed connections with hairline joints, flush and smooth, using concealed 

fasteners where possible.    Locate joints where least conspicuous. 

 

2.4 STEEL-FRAMED STAIRS 

 

A. Stair Framing: 

 

1. Fabricate stringers of 12” steel channels. 

2. If using bolts, fabricate and join so bolts are not exposed on finished surfaces. 

 

B. Metal-Pan Stairs:  Form risers, subtread pans, and subplatforms to configurations shown 

from steel sheet of thickness not less than 0.067 inch (14-gauge). 

 

2.5 STAIR RAILINGS 

 

A. Steel Tube Railings:  Fabricate railings to comply with requirements indicated for design, 

dimensions, details, finish, and member sizes, including wall thickness of tube, post 

spacings, and anchorage. 

 

1. Horizontal and Sloping Rails and Vertical Posts:  1-1/2-inch- diameter top, 

bottom and horizontal and sloping intermediate rails and 1-1/2-inch-diameter 

vertical posts. 

2. Picket Infill:  1 inch diameter pickets spaced less than 4 inches clear. 
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B. Welded Connections:  Fabricate railings with welded connections.  Cope components at 

connections to provide close fit, or use fittings designed for this purpose.  Weld all 

around at connections, including at fittings. 

 

1. Finish welds to comply with NOMMA's "Voluntary Joint Finish Standards" for 

Type 3 welds: welds used in areas where it is not subject to view – as in service 

stairs. 

 

C. Form changes in direction of railings by bending. 

 

D. Form curves by bending members in jigs to produce uniform curvature without buckling. 

 

E. Close exposed ends of railing members with prefabricated end fittings. 

 

F. Provide wall returns at ends of wall-mounted handrails. 

 

G. Brackets, Flanges, Fittings, and Anchors:  Provide wall brackets, end closures, flanges, 

miscellaneous fittings, and anchors for interconnecting components and for attaching to 

other work. 

 

1. Connect posts to stair framing by direct welding. 

 

H. Fillers:  Provide fillers made from steel plate, or other suitably crush-resistant material, to 

transfer wall bracket loads through wall finishes.  Size fillers to suit wall finish 

thicknesses. 

 

2.6 FINISHES 

 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" 

for recommendations for applying and designating finishes. 

 

B. Finish metal stairs after assembly. 

 

C. Galvanizing:  Hot-dip galvanize items as indicated to comply with ASTM A 153/A 153M 

for steel and iron hardware and with ASTM A 123/A 123M for other steel and iron 

products. 

 

D. Preparation for Shop Priming:  Prepare uncoated ferrous-metal surfaces to comply with 

SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning." 

 

E. Apply shop primer to uncoated surfaces of metal stair components.  Comply with SSPC-

PA 1, "Paint Application Specification No. 1:  Shop, Field, and Maintenance Painting of 

Steel," for shop painting. 
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PART 3 -  EXECUTION 

 

3.1 INSTALLATION 

 

A. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for 

installing metal stairs.  Set units accurately in location, alignment, and elevation, 

measured from established lines and levels and free of rack. 

 

B. Install metal stairs by welding stair framing to steel structure. 

 

C. Fit exposed connections accurately together to form hairline joints.  Weld connections 

that are not to be left as exposed joints.  Do not weld, cut, or abrade surfaces of exterior 

units that have been hot-dip galvanized after fabrication. 

 

D. Field Welding:  Comply with requirements for welding in "Fabrication, General" Article 

2.3 of this Section. 

 

E  Place and finish concrete fill for treads and platforms to comply with Section 033000 - 

CAST-IN-PLACE CONCRETE. 

 

F. Attach handrails to wall with wall brackets.  Use type of bracket with predrilled hole for 

exposed bolt anchorage. 

 

3.2 ADJUSTING AND CLEANING 

 

A. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and 

abraded areas of shop paint, and paint exposed areas with same material as used for shop 

painting to comply with SSPC-PA 1 for touching up shop-painted surfaces. 

 

B. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair 

galvanizing to comply with ASTM A 780. 

 

 

 

END OF SECTION 055100 
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SECTION 055213 - PIPE AND TUBE RAILINGS 

 

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

A. This section includes the following: 

 

1. Steel pipe and tube handrails and railing systems for interior stairs and exterior 

steps and ramps in locations as shown on the Drawings. 

2. All exterior handrails and railing systems shall be hot-dipped galvanized with a 

painted finish. 

 

1.2 DEFINITIONS 

 

A. Definitions in ASTM E 985 “Standard Specification for Permanent Metal Railing 

Systems and Rails for Buildings”, for railing-related terms apply to this Section. 

 

1.3 RELATED SECTIONS 

 

A. Section 033000 – CAST-IN-PLACE CONCRETE. 

 

B. Section 055000 – METAL FABRICATIONS. 

 

C. Section 055100 – METAL STAIRS. 

 

D. Section 099110 – PAINTING. 

 

1.4 REFERENCE STANDARDS 

 

A. American Society for Testing and Materials (ASTM): 

 

1. ASTM A36 – Standard Specification for Carbon Structural Steel. 

2. ASTM A47 – Standard Specification for Ferritic Malleable Iron Castings. 

3. ASTM A48 – Standard Specification for Gray Iron Castings. 

4. ASTM A53 – Standard Specification for Pipe, Steel, Black and Hot-Dipped, 

Zinc-Coated, Welded and Seamless. 

5. ASTM A500 – Standard Specification for Cold-Formed Welded and Seamless 

Carbon Steel Structural Tubing in Rounds and Shapes. 

6. ASTM A501 – Standard Specification for Hot-Formed Welded and Seamless 

Carbon Steel Structural Tubing. 

7. ASTM B633 - Standard Specification for Electrodeposited Coatings of Zinc on 

Iron and Steel. 

8. ASTM B696 - Standard Specification for Coatings of Cadmium Mechanically 

Deposited. 

9. ASTM C1107 - Standard Specification for Packaged Dry, Hydraulic-Cement 

Grout (Nonshrink). 
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B. Military Specifications - Department of Defense (DOD) Standards: 

 

1. DOD-P-21035 – Specification Galvanizing Repair Coating. 

 

C. Federal Specifications (FS): 

 

1. FS-TT-P-664 – Primer Coating, Alkyd, Corrosion-Inhibiting, Lead And 

Chromate Free, Voc-Compliant. 

 

D. The Society for Protective Coatings (SSPC): 

 

1. SSPC-Paint 5 – Zinc Dust, Zinc Oxide and Phenolic Varnish Paint 

[Discontinued 2005]. 

2. SSPC-Paint 12 – Cold Applied Asphalt Mastic Paint (Extra Thick Film) 

[Discontinued 2005]. 

3. SSPC-Paint 20 – Zinc-Rich Primers (Type I, Inorganic, and Type II, Organic). 

 

E. National Association of Architectural Metal Manufacturers (NAAMM). 

 

F. American Iron and Steel Institute (AISI). 

 

G. National Ornamental and Miscellaneous Metal Association (NOMMA) – Voluntary Joint 

Finish Standards. 

 

1.5 PERFORMANCE REQUIREMENTS 

 

A. General:  In engineering handrail and railing systems to withstand structural loads 

indicated, determine allowable design working stresses of materials based on the 

following: 

 

1. Cold-Formed Structural Steel:  AISI "Specification for the Design of Cold-

Formed Steel Structural Members." 

 

B. Structural Performance of Handrails and Railing Systems:  Engineer, fabricate, and 

install handrails and railing systems to withstand the following structural loads without 

exceeding the allowable design working stress of the materials for handrails, railing 

systems, anchors, and connections.  Apply each load to produce the maximum stress in 

each of the respective components comprising handrails and railing systems. 

 

1. Top Rail of Guardrail Systems:  Capable of withstanding the following loads 

applied as indicated: 

 

a. Concentrated load of 250 lbf (890 N) applied at any point and in any 

direction. 

b. Uniform load of 50 lbf per linear foot (730 N/m) applied horizontally and 

concurrently with uniform load of 100 lbf per linear foot (1460 N/m) 

applied vertically downward. 

c. Concentrated and uniform loads above need not be assumed to act 

concurrently. 
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2. Handrails Not Serving as Top Rails:  Capable of withstanding the following 

loads applied as indicated: 

 

a. Concentrated load of 200 lbf (890 N) applied at any point and in any 

direction. 

b. Uniform load of 50 lbf per linear foot (730 N/m) applied in any direction. 

c. Concentrated and uniform loads above need not be assumed to act 

concurrently. 

 

3. Infill Area of Guardrail Systems:  Capable of withstanding a horizontal 

concentrated load of 200 lbf (890 N) applied to 1 sq. ft. (0.09 sq. m) at any point 

in the system including panels, intermediate rails, balusters, or other elements 

composing the infill area. 

 

a. Above load need not be assumed to act concurrently with loads on top 

rails of railing systems in determining stress on guard. 

 

C. Thermal Movements:  Allow for thermal movement resulting from the following 

maximum change (range) in ambient temperature in engineering, fabricating, and 

installing handrails and railing systems to prevent buckling, opening of joints, 

overstressing of components and connections, and other detrimental effects.  Base 

engineering calculation on actual surface temperatures of materials due to both solar heat 

gain and nighttime sky heat loss. 

 

1. Temperature Change (Range):  120 deg F (67 deg C) ambient 180 deg F (100 

deg C) material surfaces. 

 

D. Control of Corrosion:  Prevent galvanic action and other forms of corrosion by insulating 

metals and other materials from direct contact with incompatible materials. 

 

1.6 SUBMITTALS 

 

A. General:  Submit each item in this Article according to the Conditions of the Contract and 

Division 1 Specification Sections. 

 

B. Shop drawings showing fabrication and installation of handrails and railing systems 

including plans, elevations, sections, details of components, and attachments to other 

units of Work. 

 

1.7 QUALITY ASSURANCE 

 

A. Single-Source Responsibility:  Obtain handrails and railing systems of each type and 

material from a single manufacturer. 

 

B. Engineer Qualifications:  Professional engineer currently licensed to practice in Arkansas 

and experienced in providing engineering services of the kind indicated for handrails and 

railing systems similar to this Project in material, design, and extent, and that have a 

record of successful in-service performance. 
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1.8 STORAGE 

 

A. Store handrails and railing systems inside a well-ventilated area, away from uncured 

concrete and masonry and protected from weather, moisture, soiling, abrasion, extreme 

temperatures, and humidity. 

 

1.9 PROJECT CONDITIONS 

 

A. Field Measurements:  Where handrails and railing systems are indicated to fit to other 

construction, check actual dimensions of other construction by accurate field 

measurements before fabrication; show recorded measurements on final shop drawings.  

Coordinate fabrication schedule with construction progress to avoid delaying the Work. 

 

1.10 SEQUENCING AND SCHEDULING 

 

A. Sequence and coordinate installation of wall handrails as follows: 

 

1. Mount handrails only on completed walls.  Do not support handrails temporarily 

by any means not satisfying structural performance requirements. 

2. Mount exterior handrails on concrete or masonry assemblies utilizing appropriate 

fasteners for the substrate. 

 

PART 2 - PRODUCTS 

 

2.1 METALS 

 

A. General:  Provide metals free from surface blemishes where exposed to view in the 

finished unit.  Exposed-to-view surfaces exhibiting pitting, seam marks, roller marks, 

stains, discolorations, or other imperfections on finished units are not acceptable. 

 

B. Steel and Iron:  Provide steel and iron in the form indicated, complying with the 

following requirements: 

 

1. Steel Pipe:  ASTM A 53; finish, type, and weight class as follows: 

 

a. Hot-dip galvanized finish for exterior conditions, unless otherwise 

indicated. 

b. Type F, standard weight (schedule 40), unless otherwise indicated, or 

another weight, type, and grade required by structural loads. 

 

2. Steel Tubing:  Product type (manufacturing method) and other requirements as 

follows: 

 

a. Cold-Formed Steel Tubing:  ASTM A 500, grade as indicated below: 

 

1) Grade A, unless otherwise indicated or required by structural 

loads. 

 

b. Hot-Formed Steel Tubing:  ASTM A 501. 

 

3. Steel Plates, Shapes, and Bars:  ASTM A 36. 
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4. Gray Iron Castings:  ASTM A 48, Class 30. 

5. Malleable Iron Castings:  ASTM A 47, Grade 32510.  

 

C. Brackets, Flanges, and Anchors:  Cast or formed metal of the same material and finish as 

supported rails, unless otherwise indicated. 

 

2.2 WELDING MATERIALS, FASTENERS, AND ANCHORS 

 

A. Welding Electrodes and Filler Metal:  Provide type and alloy of filler metal and 

electrodes as recommended by producer of metal to be welded and as required for color 

match, strength, and compatibility in fabricated items. 

 

B. Fasteners for Anchoring Railings to Other Construction:  Select fasteners of the type, 

grade, and class required to produce connections that are suitable for anchoring railings to 

other types of construction indicated and capable of withstanding design loadings. 

 

1. For steel railings and fittings, use plated fasteners complying with ASTM B 633, 

Class Fe/Zn 25 for electrodeposited zinc coating, or ASTM B 696, Class 12 for 

cadmium plating. 

 

C. Fasteners for Interconnecting Railing Components:  Use fasteners of same basic metal as 

the fastened metal, unless otherwise indicated.  Do not use metals that are corrosive or 

incompatible with materials joined. 

 

1. Provide concealed fasteners for interconnecting railing components and their 

attachment to other work, except where otherwise indicated. 

 

2.3 PAINT 

 

A. Shop Primers:  Provide primers to comply with applicable requirements of Section 

099110 - PAINTING. 

 

B. Shop Primer for Ferrous Metal:  Fast-curing, lead- and chromate-free, universal 

modified-alkyd primer, selected for good resistance to normal atmospheric corrosion, 

compatibility with finish paint systems indicated, and capability to provide a sound 

foundation for field-applied topcoats despite prolonged exposure, complying with 

performance requirements of FS TT-P-664. 

 

C. Shop Primer for Galvanized Steel:  Zinc-dust, zinc-oxide primer formulated for priming 

zinc-coated steel and compatibility with finish paint systems indicated, complying with 

SSPC-Paint 5. 

 

D. Galvanizing Repair Paint:  High-zinc-dust-content paint for regalvanizing welds in 

galvanized steel, with dry film containing not less than 94 percent zinc dust by weight, 

complying with DOD-P-21035 or SSPC-Paint 20. 

 

E. Bituminous Paint:  Cold-applied asphalt mastic complying with SSPC-Paint 12, except 

containing no asbestos fibers. 
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2.4 GROUT AND ANCHORING CEMENT 

 

A. Nonshrink, Nonmetallic Grout:  Premixed, factory-packaged, nonstaining, noncorrosive, 

nongaseous grout complying with ASTM C 1107.  Provide grout specifically 

recommended by manufacturer for interior and exterior applications. 

 

B. Erosion-Resistant Anchoring Cement:  Factory-packaged, nonshrink, nonstaining, 

hydraulic controlled expansion cement formulation for mixing with water at Project site 

to create pourable anchoring, patching, and grouting compound.  Provide formulation that 

is resistant to erosion from water exposure without need for protection by a sealer or 

waterproof coating and is recommended for exterior use by manufacturer. 

 

C. Available Products:  Subject to compliance with requirements, products that may be 

incorporated in the Work include, but are not limited to, the following: 

 

1. Nonshrink, Nonmetallic Grouts: 

 

a. B-6 Construction Grout; W.R. Bonsal Co. 

b. Sure-grip High Performance Grout; Dayton Superior Corp. 

c. Sealtight 588 Grout; W.R. Meadows, Inc. 

d. Sonogrout 14; Sonneborn Building Products--ChemRex, Inc. 

e. Kemset; The Spray-Cure Company. 

f. Or approved equivalent product. 

 

2.5 FABRICATION 

 

A. General:  Fabricate handrails and railing systems to comply with requirements indicated 

for design, dimensions, details, finish, and member sizes, including wall thickness of 

hollow members, post spacings, and anchorage, but not less than those required to 

support structural loads. 

 

B. Assemble handrails and railing systems in the shop to the greatest extent possible to 

minimize field splicing and assembly.  Disassemble units only as necessary for shipping 

and handling limitations.  Clearly mark units for reassembly and coordinated installation.  

Use connections that maintain structural value of joined pieces.  Clearly mark units for 

reassembly and coordinated installation. 

 

C. Form changes in direction of members as follows: 

 

1. By radius bends of radius indicated. 

2. By mitering at elbow bends. 

3. By insertion of prefabricated flush elbow fittings. 

4. By any method indicated above, applicable to change of direction involved. 

 

D. Form simple and compound curves by bending pipe in jigs to produce uniform curvature 

for each repetitive configuration required; maintain cylindrical cross section of pipe 

throughout entire bend without buckling, twisting, cracking, or otherwise deforming 

exposed surfaces of pipe. 
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E. Welded Connections:  Fabricate handrails and railing systems for connection of members 

by welding.  For connections made during fabrication, weld corners and seams 

continuously to comply with the following: 

 

1. Use materials and methods that minimize distortion and develop strength and 

corrosion resistance of base metals. 

2. Obtain fusion without undercut or overlap. 

3. Remove welding flux immediately. 

4. At tee and cross intersections, cope ends of intersecting members to fit contour of 

pipe or tube to which end is joined, and weld all around. 

5. At exposed connections, finish exposed welds and surfaces smooth and blended 

so that no roughness shows after finishing and welded surface matches contours 

of adjoining surfaces. 

6. See Attachment 1 at the end of this section for NOMMA standards of visual 

appearance for welded joint connections for pipe and tube members used in stair 

and ramp handrail and guardrail construction. Visual appearance of weld for this 

project shall be Type 3 (Finish #3): “Welds used in areas of traffic where it is not 

subject to view -as in service stairs.” 

 

F. Brackets, Flanges, Fittings, and Anchors:  Provide manufacturer's standard wall brackets, 

flanges, miscellaneous fittings, and anchors to interconnect handrail and railing system 

members to other construction. 

 

G. Shear and punch metals cleanly and accurately.  Remove burrs from exposed cut edges. 

 

H. Ease exposed edges to a radius of approximately 1/32 inch (1 mm), unless otherwise 

indicated.  Form bent-metal corners to the smallest radius possible without causing grain 

separation or otherwise impairing work. 

 

I. Cut, reinforce, drill, and tap components, as indicated, to receive finish hardware, screws, 

and similar items. 

 

J. Provide wall returns at ends of wall-mounted handrails, unless otherwise indicated. 

 

K. Fillers:  Provide steel sheet or plate fillers, of thickness and size indicated or required to 

support structural loads of handrails, where needed to transfer wall bracket loads through 

wall finishes to structural supports.  Size fillers to suit wall finish thicknesses to produce 

adequate bearing to prevent bracket rotation and overstressing substrate. 

 

2.6 FINISHES, GENERAL 

 

A. Comply with NAAMM "Metal Finishes Manual" for recommendations relative to 

applying and designating finishes. 

 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 

temporary protective covering prior to shipment. 
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C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces 

are acceptable if they are within one half of the range of approved samples.  Noticeable 

variations in the same piece are not acceptable.  Variations in appearance of other 

components are acceptable if they are within the range of approved samples and they are 

assembled or installed to minimize contrast. 

 

2.7 STEEL FINISHES 

 

A. Preparation for Shop Priming:  Prepare uncoated ferrous metal surfaces to comply with 

minimum requirements indicated below for SSPC surface-preparation specifications and 

environmental exposure conditions of installed railings: 

 

1. Interiors (SSPC Zone 1A):  SSPC-SP 7 "Brush-Off Blast Cleaning." 

 

B. Apply shop primer to prepared surfaces of handrails and railing components, unless 

otherwise indicated.  Comply with requirements of SSPC-PA 1 "Paint Application 

Specification No. 1" for shop painting.  Primer need not be applied to surfaces to be 

embedded in concrete or masonry. 

 

1. Do not apply primer to galvanized surfaces. 

2. Stripe paint all edges, corners, crevices, bolts, welds, and sharp edges. 

 

PART 3 - EXECUTION 

 

3.1 PREPARATION 

 

A. Coordinate setting drawings, diagrams, templates, instructions, and directions for 

installing anchorages, such as sleeves, concrete inserts, anchor bolts, and miscellaneous 

items having integral anchors, that are to be embedded in concrete and masonry 

construction.  Coordinate delivery of such items to Project site. 

 

3.2 INSTALLATION, GENERAL 

 

A. Fit exposed connections accurately together to form tight, hairline joints. 

 

B. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for 

installing handrails and railing systems.  Set handrails and railing systems accurately in 

location, alignment, and elevation, measured from established lines and levels and free 

from rack. 

 

1. Do not weld, cut, or abrade surfaces of handrails and railing components that 

have been coated or finished after fabrication and are intended for field 

connection by mechanical or other means without further cutting or fitting. 

2. Set posts plumb within a tolerance of 1/4 inch in 12 feet (2 mm in 1 m). 

3. Align rails so that variations from level for horizontal members and from parallel 

with rake of steps and ramps for sloping members do not exceed 1/4 inch in 12 

feet (2 mm in 1 m). 

 

  



PIPE AND TUBE RAILINGS 055213 - 9 

C. Field Welding:  Comply with the following requirements: 

 

1. Use materials and methods that minimize distortion and develop strength and 

corrosion resistance of base metals. 

2. Obtain fusion without undercut or overlap. 

3. Remove welding flux immediately. 

4. At exposed connections, finish exposed welds and surfaces smooth and blended 

so that no roughness shows after finishing, and welded surface matches contours 

of adjoining surfaces. 

 

D. Adjust handrails and railing systems prior to anchoring to ensure matching alignment at 

abutting joints.  Space posts at interval indicated but not less than that required by design 

loadings. 

 

E. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where 

necessary for securing handrails and railing systems and for properly transferring loads to 

in-place construction. 

 

3.3 RAILING CONNECTIONS 

 

A. Welded Connections:  Use fully welded joints for permanently connecting railing 

components by welding.  Cope or butt components to provide 100 percent contact, or use 

fittings designed for this purpose.  Refer to paragraph 2.5.E.6 of this section for welded 

joint finish type information. 

 

3.4 ATTACHING HANDRAILS TO WALLS 

 

A. Attach handrails to wall with wall brackets and end fittings.  Provide bracket with 1-1/2-

inch (38-mm) clearance from inside face of handrail to finished wall surface. 

 

B. Locate brackets as indicated or, if not indicated, at spacing required to support structural 

loads. 

 

C. Secure wall brackets and wall return fittings to building construction as follows: 

 

1. Use type of bracket with flange tapped for concealed anchorage to threaded 

hanger bolt. 

 

3.5 ADJUSTING AND CLEANING 

 

A. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and 

abraded areas of shop paint, and paint exposed areas with same material. 

 

3.6 PROTECTION 

 

A. Protect finishes of handrails and railing systems from damage during construction period 

with temporary protective coverings approved by railing manufacturer.  Remove 

protective coverings at time of Substantial Completion. 
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B. Restore finishes damaged during installation and construction period so that no evidence 

remains of correction work.  Return items that cannot be refinished in the field to the 

shop; make required alterations and refinish entire unit, or provide new units. 

 

 

 

 

END OF SECTION 055213 



COPIED FROM ANSI/NAAMM AMP 521-01 

ARCHITECTURAL METAL PRODUCTS - PIPE RAILING SYSTEMS MANUAL 

CONSTRUCTION DETAILS 

Railing System Joint Construction 
Welded Steel Pipe or Tubing with Prime Coat of Paint Applied 

Type 1 - Ornamental quality -
used where appearance is a critical factor 

Type 2 - Weld of good appearance used in areas of traffic -
where highly ornamental quality is not required 

Type 3 - Used in areas where it is not subject to view -
as in service stairs 

Type 4 - Acceptable when appearance is not a factor -
used in industrial and non-public areas 

Type 1 Type 2 

Type 3 Type 4 

The above descriptions for Railing System Joint Construction are based on "Voluntary Joint 
Finish Standards" developed by the National Ornamental & Miscellaneous Metals 
Association (NOMMA). Photographs were provided through the courtesy of NOMMA. 
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COPIED FROM NATIONAL ORNAMENTAL & MISCELLANEOUS METALS 

ASSOCIATION (NOMMA) - JOINT FINISHES GUIDE 

Guideline 1: Joint Finishes 
These voluntary guidelines were developed by the NOMMA 
Standards Committee, with strong input from the membership. 

All samples shown are primed steel. 

Example C: 11/2" to 11/2" pipe "T" 

Finish #1 - No evidence of a welded joint. Finish #2 - Completely sanded joint, some 

undercutting and pinholes OK. 

Finish #3 - Partially dressed weld with spatter 

removed. 

Finish #4 - Good quality, uniform undressed. 

weld with minimal spatter. 

These guidelines are voluntary recommendations for infonnational purposes only. It is the responsibility of the individual to ensure proper construction design. 
method. and materials and code compliance. 

The use of fillers is not included in the scope of this work. The guidelines do not endorse or discourage use of fillers. They deal with finished appearance only. 

Copyright <1) 1994 hy the National Ornamental & Miscdlaneous Metals Association (NOMMA) 
532 Forest Parkway. Suite A. Forest Park. GA 30297. All rights reserved. No pan of this brochure may be reproduced 

without prior wrincn rnnsent nf NOMMA. For ordering information. call (4tl4 l 36J--W09. Fax: (404 J 366-1852 
www.non11na.org 
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SECTION 061000 - ROUGH CARPENTRY 

 

PART 1 - GENERAL 

 

1.1 DESCRIPTION 

 

A. Work Included:  Furnish and install all blocking, framing and other rough carpentry, as 

shown on the Drawings and as specified herein.  Wood framing and blocking installed on 

or above the roof deck shall be pressure treated to prevent rot. 

 

1.2 QUALITY ASSURANCE 

 

A. Reference Standards. Comply with the following: 

 

1. The Engineered Wood Association (APA): 

 

a. APA PRP-108 – Performance Standards and Qualification Policy for 

Wood Structural Panels. 

 

2. American Wood Preservers Association (AWPA): 

 

a. AWPA Standard C9 – Plywood – Preservative Treatment by Pressure 

Process. 

 

3. International Building Code (IBC): Local adopted edition. 

4. Military Specifications (MIL): 

 

a. MIL-A-397B – Adhesive, Room-Temperature and Intermediate-

Temperature Setting Resin (Phenol, Resorcinol, and Melamine Based) 

[Superseded. Use MIL-A-22397 or MIL-A-46051]. 

b. MIL-A-5534A – Adhesive, High-Temperature-Setting Resin, (Phenol, 

Melamine, and Resorcinol Base).  

c. MIL-A-22397 – Adhesive, Phenol and Resorcinol Resin Base (for 

Marine Service Use). 

d. MIL-A-46051 – Adhesive, Room-Temperature and Intermediate-

Temperature Setting Resin (Phenol, Resorcinol and Melamine Base) 

[Superseded. Use MIL-A-48611]. 

e. MIL-A-48611 – Adhesive System, Epoxy-Elastomeric, for Glass to 

Metal. 

 

5. Southern Pine Association (SPA) – Standard Grading Rules. 

6. Southern Pine Inspection Bureau (SPIB). 

7. U.S. Department of Commerce Product Standard (PS): 

 

a. PS1-95 – Construction and Industrial Plywood with typical APA Grade 

Trademarks. 

b. PS20-15 – American Softwood Lumber Standards. 

 

8. West Coast Lumber Inspection Bureau (WCLIB). 
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9. Western Wood Products Association (WWPA) – Standard Grading Rules for 

Western Lumber 

 

B. Lumber Standard and Grade-Marking:  Each piece of lumber and each board shall 

comply with the American Standards PS20-15 and with specific grading requirements of 

the Association recognized as covering the species used and under whose grading rules it 

is identified by the grade-mark of a recognized association or independent inspection 

agency.   

 

C. Plywood:  Plywood shall conform to U.S. Product Standard PS-1-95 issued by the 

National Bureau of Standards.  Each standard size panel shall be stamped or branded to 

show the type and grade of the panel.  When used structurally, plywood shall meet 

performance standards for its type as described in Product Standard PS 1-95 for Douglas 

Fir plywood.  It shall be identified as to species, grade and glue type by an approved 

agency or independent testing laboratory by means of appropriate grademarks on each 

panel.  Exterior grade plywood shall be used at all exterior locations. 

 

D. Laminating Adhesive shall meet requirements of MIL-A-397B or MIL-A-5534A. 

 

E. Moisture Content of various materials shall meet the following requirements at time of 

installation: 

 

1. Framing lumber 2 inches and less in thickness.  Not more than 19 percent. 

2. Boards: 

 

a. 8 inches or less in width, not more than 19 percent. 

b. Wider than 8 inches, Not more than 15 percent. 

 

F. Qualifications of Workmen:  Provide sufficient workmen and supervisors who shall be 

present at all times during execution of this portion of the Work, and who shall be 

thoroughly familiar with the type of construction involved and the materials and 

techniques specified. 

 

G. Product Handling: 

 

1. Delivery and Storage:  Store all materials in such a manner as to ensure proper 

ventilation and drainage and to protect against damage and the weather. 

2. Protection:  Use extreme care in the off-loading of lumber to prevent damage, 

splitting, and breaking of materials. 

 

PART 2 - PRODUCTS 

 

2.1 LUMBER 

 

A. Lumber for structural capacity may be any of the following species provided the grade 

for each is not lower than the minimum shown: 

 

1. Cedar, Western Red, and Incense - WCLIB Rules Standard. 

2. Fir, Douglas - WCLIB Rules, Standard. 

3. Fir, White - WCLIB Rules, Standard. 

4. Pine, Western White* - WWPA Rules, Standard. 
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5. Pine, Southern Yellow – SPA and SPIB Rules (KD), No. 2 Common. 

* Includes Idaho, Lodgepole, Ponderosa, and Sugar Pine. 

 

B. Lumber, except where otherwise noted, shall be surfaced 4 sides unless, in addition to 

being dressed, it has been notched, shiplapped, or patterned. 

 

C. Dimensions of lumber specified or called for by the Drawings are nominal. 

 

2.2 WOOD PRESERVATION TREATMENT 

 

A. Wood framing and installed on or above the roof deck shall be pressure treated as called 

for by the published Standards of the American Wood Preserver's Association (AWPA), 

and the following: 

 

1. Moisture content of lumber at time of treatment shall not be more than 30 

percent, except that Douglas Fir may be treated green if it does not have a high 

percentage of sapwood. 

2. Preservative used for treating lumber to be painted or which will come in contact 

with finish materials shall be paintable type. 

3. All treated lumber shall be suitably identified as to name of treater, preservative 

used, and retention of preservative in lbs. per cubic foot of lumber. 

4. All lumber shall be seasoned after treatment to the moisture content required for 

non-treated lumber. 

 

2.3 PLYWOOD 

 

A. Identification Requirements 

 

1. Each panel shall be identified with the appropriate trademark of the APA – The 

Engineered Wood Association and shall meet the requirements of the latest 

edition of U.S. Product Standard PS-1 or APA PRP-108 Performance Standards. 

2. All panels which have an edge or surface permanently exposed to the weather 

shall be classified Exterior. 

3. Panel thickness, grade, and Group number or Span Rating shall be as shown on 

the Drawings. 

4. Application shall be in accordance with recommendations of the APA – The 

Engineered Wood Association. 

 

B. Preservative-Treated Plywood 

 

1. Treated plywood for use in roof construction or other exterior use shall be 

pressure-treated in accordance with AWPA Standard C9 with water-borne 

preservatives, as required for above ground exposure. 

2. Plywood treated with water-borne preservatives shall be dried after treatment to a 

moisture content of 18 per cent or less. 

 

2.4 ROUGH HARDWARE 

 

A. Rough hardware needed for the proper installation of all carpentry work shall be 

provided.  Nails, spikes, screws, bolts, and similar items shall be of proper types and 

ample sizes to fasten and hold the various members securely in place. 
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2.5 OTHER MATERIALS 

 

A. All other materials, not specifically described but required for a complete and proper 

installation as indicated on the Drawings, shall be new, suitable for the intended use, and 

subject to the approval of the Architect. 

 

PART 3 - EXECUTION 

 

3.1. WORKMANSHIP 

 

A. All rough carpentry shall produce joints true, tight, and well nailed.  Wood framing, 

furring, stripping, and blocking shall be laid out, installed and fitted as required by the 

conditions encountered.  All work shall be plumbed, leveled and braced with sufficient 

nails, spikes, bolts, or other appropriate fasteners, to ensure secure attachment and 

rigidity.  Any piece of work or carpentry material with a defect or defects that prevent it 

from serving its intended purpose satisfactorily, including crooked, warped, bowed, or 

otherwise defective material, even if within the limits of grade specified, will be rejected 

and shall be replaced with an acceptable piece. 

 

 

END OF SECTION 061000 
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SECTION 061643 - GYPSUM SHEATHING 

 

PART 1 GENERAL 

 

1.1 SUMMARY 

 

A. Section Includes: Fiberglass-mat faced, moisture and mold resistant gypsum sheathing 

for exterior walls in locations as shown on the Drawings. 

 

B. Related Sections: 

 

1. Section 054000 – COLD-FORMED METAL FRAMING. 

2. Section 072726 – FLUID-APPLIED MEMBRANE AIR BARRIERS. 

 

1.2 REFERENCE STANDARDS 

 

A. American Society for Testing and Materials (ASTM): 

 

1. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission 

Properties by Means of the Heat Flow Meter Apparatus. 

2. ASTM C1002 - Standard Specification for Steel Self-Piercing Tapping Screws 

for the Application of Gypsum Panel Products or Metal Plaster Bases to Wood 

Studs or Steel Studs. 

3. ASTM C1177 - Standard Specification for Glass Mat Gypsum Substrate for Use 

as Sheathing. 

4. ASTM C1280 - Standard Specification for Application of Gypsum Sheathing. 

5. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the 

Surface of Interior Coatings in an Environmental Chamber. 

6. ASTM D6329 - Standard Guide for Developing Methodology for Evaluating the 

Ability of Indoor Materials to Support Microbial Growth Using Static 

Environmental Chambers. 

7. ASTM E72 - Standard Test Methods of Conducting Strength Tests of Panels for 

Building Construction. 

8. ASTM E 84 - Standard Test Method for Surface Burning Characteristics of 

Building Materials 

9. ASTM E96 - Standard Test Methods for Water Vapor Transmission of 

Materials. 

10. ASTM E 136 Standard Test Method for Behavior of Materials in a Vertical Tube 

Furnace at 750°C 

 

B. Gypsum Association (GA): 

 

1. GA-253 - Application of Gypsum Sheathing. 

 

C. Underwriter’s Laboratories (UL): 

 

1.3 SUBMITTALS 

 

A. Product Data: Manufacturer’s specifications and installation instructions for each product 

specified. 
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1.4 WARRANTY 

 

A. Provide products that offer twelve months of coverage against in-place exposure damage 

(delamination, deterioration and decay) commencing with the date of installation of the 

product in such structure. 

 

B. Manufacturer’s Warranty: 

 

1. Five years against manufacturing defects from the date of purchase of the 

product for installation 

 

PART 2 PRODUCTS 

 

2.1 MANUFACTURER 

 

A. Basis of Design:  Georgia-Pacific Gypsum LLC. 

 

2.2 MATERIALS 

 

A. Basis of Design:  5/8 inch Dens Glass® Fireguard ® sheathing, Fire-Rated Fiberglass-

Mat Faced Gypsum Sheathing: ASTM C1177, Type X: 

 

1. Thickness: 5/8 inch. 

2. Width: 4 feet. 

3. Length: 8 feet. 

4. Weight: 2.5 lb/sq. ft. 

5. Edges: Square. 

6. Surfacing: Fiberglass mat on face, back, and long edges. 

7. Racking Strength (Ultimate, not design value) (ASTM E72): Not less than 654 

pounds per square foot, dry. 

8. Flexural Strength, Parallel (ASTM C1177): 100 lbf, parallel. 

9. Humidified Deflection (ASTM C1177): Not more than 1/8 inch. 

10. Permeance (ASTM E96): Not less than 17 perms. 

11. R-Value (ASTM C518): 0.67. 

12. Mold Resistance (ASTM D3273): 10, in a test as manufactured. 

13. Microbial Resistance (ASTM D6329), UL Environmental GREENGUARD 3-

week protocol): Will not support microbial growth. 

14. Combustibility (ASTM E136): Noncombustible. 

15. Surface Burning Characteristics (ASTM E84), Flame Spread/Smoke Developed: 

0/0. 

 

2.3 ACCESSORIES 

 

A  Screws: ASTM C1002, corrosion resistant treated. 
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PART 3 EXECUTION 

 

3.1 EXAMINATION 

 

A. Verification of Conditions: 

 

1. Inspection: Verify that project conditions and substrates are acceptable, to the 

installer, to begin installation of work of this section. 

 

3.2 INSTALLATION 

 

A. General: In accordance with GA-253, ASTM C1280 and the manufacturer’s 

recommendations. 

 

1. Manufacturer’s Recommendations: 

 

a. Current “Product Catalog”, Georgia-Pacific Gypsum. 

 

3.3 PROTECTION 

 

A. Protect gypsum board installations from damage and deterioration until date of 

Substantial Completion. 

 

 

 

 

END OF SECTION 061643 
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SECTION 064020 - INTERIOR ARCHITECTURAL WOODWORK 

 

PART 1 - GENERAL 

 

1.1 RELATED DOCUMENTS 

 

A. Drawings and general provisions of Contract, including General and Supplementary 

Conditions and Division 1 Specification Sections, apply to this Section. 

 

1.2 SUMMARY 

 

A. This Section includes the following: 

 

1. Wood cabinets (millwork). 

2. Cabinet tops (countertops). 

3. Cabinet and miscellaneous hardware. 

4. Plastic laminate wall panels and aluminum trim 

 

B. Related Sections:  The following sections contain requirements that relate to this section: 

 

1. Section 061000 – ROUGH CARPENTRY for furring, blocking, and other 

carpentry work that is not exposed to view. 

 

1.3 REFERENCE STANDARDS 

 

A. American National Standard Institute (ANSI)/Builders Hardware Manufacturers 

Association (BHMA): 

 

1. ANSI/BHMA A156.9 – Cabinet Hardware. 

2. ANSI/BHMA A156.18 – Materials and Finishes. 

3. ANSI A208.2 – Medium Density Fiberboard (MDF) for Interior Applications. 

 

B. American National Standards Institute (ANSI)/Hardwood Plywood & Veneer Association 

(HPVA): 

 

1. ANSI/HPVA HP-1-2020 – Amerian National Standard for Hardwood Decorative 

Plywood. 

 

C.  Federal Specifications (FS): 

 

1. FS FF-N-105 – Nails, Brads, Staples and Spikes: Wire, Cut and Wrought 

2. FS FF-S-111 – Screw, Wood. 

 

D. National Electrical Manufacturers Association (NEMA): 

 

1. NEMA LD3 – High-Pressure Decorative Laminate (HPDL). 

 

E. U.S. Department of Commerce Product Standard (PS): 

 

1. PS1-95 – Construction and Industrial Plywood. 
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F. Architectural Woodwork Institute (AWI). 

 

G. The Engineered Wood Association (APA): 

 

1. APA PS-1 – U. S. Plywood Standard. 

 

H. Architectural Woodwork Institute (AWI)/Architectural Woodwork Manufacturers 

Association of Canada (AWMAC) Quality Standards Illustrated (QSI). 

 

1.4 SUBMITTALS 

 

A. General:  Submit the following in accordance with Conditions of Contract and 

Specification Section 013300 – SUBMITTAL PROCEDURES. 

 

B. Product data for each type of product and process specified in this section and 

incorporated into items of architectural woodwork during fabrication, finishing, and 

installation. 

 

C. Shop drawings showing location of each item, dimensioned plans and elevations, 

large-scale details, attachment devices, and other components. 

 

D. Samples for initial selection purposes of the following in form of manufacturer's color 

charts consisting of actual units or sections of units showing full range of colors, textures, 

and patterns available for each type of material indicated. 

 

1. Plastic laminate. 

2. Quartz Surfacing. 

 

E. Samples for verification purposes of the following: 

 

1. Exposed cabinet hardware, one unit of each type and finish. 

 

F. Product certificates signed by woodwork manufacturer certifying that products comply 

with specified requirements. 

 

G. Qualification data for firms and persons specified in "Quality Assurance" article of this 

section to demonstrate their capabilities and experience. Include list of completed 

projects with project names, addresses, names of Architects and Owners, and other 

information specified. 

 

1.5 QUALITY ASSURANCE 

 

A. Manufacturer Qualifications:  Firm experienced in successfully producing architectural 

woodwork similar to that indicated for this Project, with sufficient production capacity to 

produce required units without causing delay in the Work. 

 

B. Single-Source Manufacturing and Installation Responsibility:  Engage a qualified 

Manufacturer to assume undivided responsibility for woodwork specified in this section, 

including fabrication, finishing, and installation. 
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C. Installer Qualifications:  Arrange for installation of architectural woodwork by a firm that 

can demonstrate successful experience in installing architectural woodwork items similar 

in type and quality to those required for this project. 

 

C. AWI Quality Standard:  Comply with applicable requirements of "Architectural 

Woodwork Quality Standards" published by the Architectural Woodwork Institute (AWI) 

except as otherwise indicated. 

 

E. Work in this section shall comply with Custom Grade quality standards and applicable 

sections of the current edition of AWI/AWMAC Quality Standards Illustrated (QSI). 

 

1.6 DELIVERY, STORAGE, AND HANDLING 

 

A. Protect architectural woodwork during transit, delivery, storage, and handling to prevent 

damage, soilage, and deterioration. 

 

B. Do not deliver architectural woodwork until painting, wet work, grinding, and similar 

operations that could damage, soil, or deteriorate architectural woodwork have been 

completed in installation areas.  If architectural woodwork must be stored in other than 

installation areas, store only in areas whose environmental conditions meet requirements 

specified in "Project Conditions." 

 

1.7 PROJECT CONDITIONS 

 

A. Environmental Conditions:  Obtain and comply with Woodwork Manufacturer's and 

Installer's coordinated advice for optimum temperature and humidity conditions for 

architectural woodwork during its storage and installation.  Do not install architectural 

woodwork until these conditions have been attained and stabilized so that architectural 

woodwork is within plus or minus 1.0 percent of optimum moisture content from date of 

installation through remainder of construction period. 

 

B. Field Measurements:  Where architectural woodwork is indicated to be fitted to other 

construction, check actual dimensions of other construction by accurate field 

measurements before manufacturing architectural woodwork; show recorded 

measurements on final shop drawings.  Coordinate manufacturing schedule with 

construction progress to avoid delay of Work. 

 

PART 2 - PRODUCTS 

 

2.1 HIGH PRESSURE DECORATIVE LAMINATE MANUFACTURERS 

 

A. Basis of Design Manufacturers:  Subject to compliance with requirements, manufacturers 

offering high pressure decorative laminates which may be incorporated in the Work 

include but are not limited to the following: 

 

1. Wilsonart® by Wilsonart LLC, Temple, TX. 

 

B. Refer to Drawing Sheet 601 – ROOM FINISH SCHEDULE & MATERIAL 

SELECTION for laminate locations, types, and colors. 
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2.2 QUARTZ SURFACE FABRICATION MANUFACTURERS 

 

A. Basis of Design Manufacturers:  Subject to compliance with requirements, manufacturers 

offering solid surface and quartz fabrications which may be incorporated in the Work 

include but are not limited to the following: 

 

1. Quartz Surface:  MSI Surfaces, www.msisurfaces.com. 

 

B. Refer to Drawing Sheet A-601 – ROOM FINISH SCHEDULE & MATERIAL 

SELECTION for quartz surface locations and colors. 

 

2.3 MATERIALS 

 

A. General:  Provide materials that comply with requirements of the AWI woodworking 

standard for each type of architectural woodwork and quality grade indicated and, where 

the following products are part of architectural woodwork, with requirements of the 

referenced product standards, that apply to product characteristics indicated: 

 

1. Medium Density Fiberboard:  ANSI A208.2. 

2. Softwood Plywood:  PS 1. 

3. Melamine Surfacing:  NEMA LD3. 

4. Hardwood Plywood – APA PS-1, ANSI/HPVA HP-1. 

5. Medium Density Overlay (MDO):  APA PS-1. 

 

2.4 FABRICATION, GENERAL 

 

A. Typical Cabinet Construction shall consist of medium density fiber board (MDF) with 

plastic laminate veneer at all exposed surfaces including door and drawer edges.  Interior 

of cabinets (semi-exposed) surfaces shall be veneered with melamine.  Wall cabinets are 

to be 1’-1” clear inside – typical. 

 

B. Fabricate architectural woodwork to dimensions, profiles, and details indicated on the 

Drawings. Ease edges to radius indicated for the following: 

 

1. Corners of cabinets and edges of solid wood (lumber) members less than 1 inch 

in nominal thickness: 1/16 inch. 

2. Edges of rails and similar members more than 1 inch in nominal thickness: 1/8 

inch. 

 

C. Complete fabrication, including assembly, finishing, and hardware application, before 

shipment to project site to maximum extent possible.  Disassemble components only as 

necessary for shipment and installation.  Where necessary for fitting at site, provide 

ample allowance for scribing, trimming, and fitting. 

 

D. Factory-cut openings, to maximum extent possible, to receive hardware, appliances, 

plumbing fixtures, electrical work, and similar items.  Locate openings accurately and use 

templates or roughing-in diagrams to produce accurately sized and shaped openings.  

Smooth edges of cutouts and, where located in countertops and similar exposures, seal 

edges of cutouts with a water-resistant coating. 
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E. Quality Standard:  Comply with AWI Section 400 and its Division 400A "Wood 

Cabinets":  Custom Grade. 

 

F. AWI Type of Cabinet Construction:  Flush overlay. 

 

2.5 CABINET HARDWARE AND ACCESSORY MATERIALS 

 

A. Cabinet Hardware Schedule:  Refer to schedule at end of this section for cabinet 

hardware required for architectural cabinets. 

 

B. Hardware Standard:  Comply with ANSI/BHMA A156.9 "American National Standard 

for Cabinet Hardware" for items indicated by reference to BHMA numbers or referenced 

to this standard. 

 

C. Exposed Hardware Finishes:  For exposed hardware, provide finish that complies with 

ANSI/BHMA A156.18 for BHMA code number indicated. 

 

D. For concealed hardware provide manufacturer's standard finish that complies with 

product class requirements of ANSI/BHMA A156.9. 

 

2.6 ARCHITECTURAL CABINET TOPS (COUNTERTOPS) 

 

A. Quality Standard:  Comply with AWI Section 400 and its Division 400C. 

 

B. High pressure decorative laminate countertops shall comply with the following: 

 

1. Grade:  Premium. 

2. Laminate Cladding for Horizontal Surface:  High pressure decorative laminate as 

follows: 

 

a. Colors, Patterns, and Finishes:  Provide materials and products that result 

in colors and textures of exposed laminate surfaces complying with the 

following requirements: 

 

1) Provide selections made by Architect from manufacturer's full 

range of standard colors and finishes in the following categories: 

 

a) Solid colors. 

b) Wood grains. 

c) Patterns. 

 

b. Grade:  GP-50 (0.050-inch nominal thickness). 

c. Grain Direction:  Parallel to longest dimension. 

 

3. Edge Treatment:  Same as laminate cladding on horizontal surfaces. 

 

2.7 FASTENERS AND ANCHORS 

 

A. Screws:  Select material, type, size, and finish required for each use.  Comply with FS 

FF-S-111 for applicable requirements. 
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1. For metal framing supports, provide screws as recommended by metal framing 

manufacturer. 

 

B. Nails:  Select material, type, size, and finish required for each use.  Comply with FS 

FF-N-105 for applicable requirements. 

 

C. Anchors:  Select material, type, size, and finish required by each substrate for secure 

anchorage.  Provide nonferrous metal or hot-dip galvanized anchors and inserts on inside 

face of exterior walls and elsewhere as required for corrosion resistance.  Provide toothed 

steel or lead expansion bolt devices for drilled-in-place anchors. Furnish inserts and 

anchors, as required, to be set into concrete or masonry work for subsequent architectural 

woodwork anchorage. 

 

2.8. PLASTIC LAMINATE WALL PANELS 

 

A. Furnish and install plastic laminate clad ¾-inch MDF wall panels in locations as shown 

on the Drawings. Refer to Sheet A605 – PARTITION TYPES & INTERIOR DETAILS 

for typical panel construction and details. 

 

B. Panel substrate shall be ¾-inch Medium Density Fiberboard (MDF) meeting 

requirements of ANSI A208.2 with Wilsonart® Standard Laminate facing. Refer to Sheet 

A601 – ROOM FINISH SCHEDULE & MATERIAL SELECTION for laminate color 

and other information. 

 

C. Panels shall be wall mounted using prefabricated aluminum Z-clips. Panel edges shall be 

finished with aluminum edge and corner trim. 

 

D. Basis of Design Manufacturer: Monarch Metals, Inc., 1330 Post & Paddock Street, Suite 

800, Grand Prairie, TX 75050, Ph: (945) 202-2700, www.monarchmetal.com . 

 

E. Basis of Design Products: 

 

1. Aluminum Z-Clip for wall mounting: Monarch Metals MF375. 

2. Aluminum Edge Trim: Monarch Metals EPS-ETO75-L, Black Anodized. 

3. Aluminum Outside Corner Trim: Monarch Metals EPS-OC075-SM, Black 

Anodized. 

 

PART 3 - EXECUTION 

 

3.1 PREPARATION 

 

A. Condition architectural woodwork to average prevailing humidity conditions in 

installation areas before installing. 

 

B. Deliver concrete inserts and similar anchoring devices to be built into substrates well in 

advance of time substrates are to be built. 

 

C. Before installing architectural architectural woodwork, examine shop-fabricated work for 

completion and complete work as required, including back priming and removal of 

packing. 
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3.2 INSTALLATION 

 

A. Quality Standard:  Install architectural woodwork to comply with AWI Section 1700 for 

same grade specified in Part 2 of this section for type of architectural woodwork 

involved. 

 

B. Install architectural woodwork plumb, level, true, and straight with no distortions.  Shim 

as required with concealed shims.  Install to a tolerance of 1/8 inch in 8'-0" for plumb and 

level (including tops) and with no variations in flushness of adjoining surfaces. 

 

C. Scribe and cut architectural woodwork to fit adjoining work and refinish cut surfaces or 

repair damaged finish at cuts. 

 

D. Anchor architectural woodwork to anchors or blocking built in or directly attached to 

substrates.  Secure to grounds, stripping and blocking with countersunk, concealed 

fasteners and blind nailing as required for a complete installation.  Except where 

prefinished matching fastener heads are required, use fine finishing nails for exposed 

nailing, countersunk and filled flush with architectural woodwork and matching final 

finish where transparent finish is indicated. 

 

E. Cabinets:  Install without distortion so that doors and drawers fit openings properly and 

are accurately aligned.  Adjust hardware to center doors and drawers in openings and to 

provide unencumbered operation.  Complete the installation of hardware and accessory 

items as indicated.  Maintain veneer sequence matching (if any) of cabinets with 

transparent finish. 

 

F. Tops:  Anchor securely to base units and other support systems as indicated. 

 

3.3 ADJUSTMENT AND CLEANING 

 

A. Repair damaged and defective architectural woodwork where possible to eliminate 

defects functionally and visually; where not possible to repair, replace architectural 

woodwork.  Adjust joinery for uniform appearance. 

 

B. Clean, lubricate, and adjust hardware. 

 

C. Clean architectural woodwork on exposed and semiexposed surfaces.  Touch up 

factory-applied finishes to restore damaged or soiled areas. 

 

3.4 PROTECTION 

 

A. Provide final protection and maintain conditions, in a manner acceptable to manufacturer 

and Installer, that ensures that architectural woodwork is not damaged or deteriorated at 

time of Substantial Completion. 
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3.5 HARDWARE SCHEDULE 

 

A. Refer to Drawings for scope of cabinet Work, Hardware, and specific details. Submit 

product data for all cabinet hardware items furnished and installed. Provide cabinet 

hardware as follows (Note: Not all hardware items listed may be used): 

 

1. Concealed Hinges: All metal, nickel plated, concealed, self-closing, with three-

dimensional adjustment and 120 degree opening angle – Blum® 71T5580 Clip 

Top 120 degree or Blum® 73T5580 Clip Top 120 degree as manufactured by 

Blum, Inc., Stanley, NC, www.blum.com or approved equivalent. 

2. Drawer & Door Pulls: Satin chrome wire pull, 4” hole spacing x 1-1/4” high x 

5/16” diameter – Berenson™ 6130-2SC-P as manufactured by Berenson™ 

Cabinet Hardware, Buffalo, NY, www.berensonhardware.com or approved 

equivalent. 

3. Drawer Slides: Soft Close, Steel, full-extension, ball-bearing for medium duty 

applications, 100 lb. load capacity, side mount, 1-13/16 inch height – Knape & 

Vogt, Model #8450FM, Soft-Close, Sidemount Drawer Slide with Force 

Management Technology, Knape & Vogt, 2700 Oak Industrial Drive NE, Grand 

Rapids, Michigan, Phone (616) 459-3311 (800-253-1561), www.kb.com, or 

approved equivalent. 

4. Shelf Standards & Supports: Surface mounted or flush mortise-recessed, 5/8” 

wide x 3/16” deep steel standards with ½” vertical slot adjustability, zinc color - 

KV#255 ZC with KV #256 ZC steel shelf support clips as manufactured by 

Knape & Vogt Manufacturing Company, Grand Rapids, MI, 

www.knapeandvogt.com or approved equivalent. 

5. Shelf Supports: No. 1F711NP spoon-shaped, press-in style for 5mm bore, 3/8” 

long x 5/16” wide shelf rest area, nickel plated steel as distributed by Wurth Baer 

Supply Company, Vernon Hills, IL, www.baersupply.com or approved 

equivalent. 

6. Cord Grommet: 3” diameter slotted plastic cap and sleeve for 2-1/2” diameter 

hole, black, No. BMI-1031BK as manufactured by Bainbridge Manufacturing, 

Inc., Waterville, WA, www.bainbridgemfg.com or approved equivalent. 

7. Trash Grommet: Mockett TM10B – 10 inch diameter x 3-inch deep stainless steel 

trash grommet as manufactured by Doug Mockett & Company, Inc., Manhattan 

Beach, CA, www.mockett.com or approved equivalent. Furnish and install in 

countertop locations as shown on the Drawings. 

8. Z-Clip: Pair of 0.115” thick x 1-1/4” high x 2” long interlocking aluminum clips 

for hanging wall panels and cabinets, pre-cut and punched, No. E-7389 EAGLE-

CLIP “Z” Clips as manufactured by Eagle Mouldings, Inc., Loretto, MN, 

www.eagle-aluminum.com, or approved equivalent. 

9. Metal Support Bracket: 1/8” steel, “L” shaped bracket for workstation and 

countertop support, 1000 lbs. minimum load capacity, with pre-punched 

mounting flanges and 3” x 3” 45 degree notch for wall cleat or wire/cable 

routing, black powder coat finish, as manufactured by A&M Hardware, Inc., 

Mount Joy, PA, www.aandmhardware.com or approved equivalent. 

10. Drawer & Door Bumper: Self-adhesive, clear plastic, 1-2-inch diameter 

(12.7mm) x 1/8” high (3.5mm) bumpers, No. SCB02 as distributed by ROK™ 

Hardware, Irvine, CA, www.rokhardware.com, or approved equivalent. Furnish 

and install on all drawers and cabinet doors. 
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11. Wardrobe Closet Rod: 1-1/16” diameter x 0.087” wall thickness x length as 

required, heavy duty round steel core rod with stainless steel finish wrap, Series 

660 SS as manufactured by Knape & Vogt Manufacturing Co., Grand Rapids, 

MI, www.kv.com, or approved equivalent. 

12. Wardrobe Closet Rod Flanges: Commercial closed wall-mount flange, chrome 

finish, No. 734 CHR as manufactured by Knape & Vogt Manufacturing Co., 

Grand Rapids, MI, www.kv.com, or approved equivalent. Provide two flanges 

per closet rod. 

13. Cabinet Locks: Furnish and install disc tumbler locks on hinged cabinet doors 

and drawers where indicated on the Drawings. 

 

a. Disc tumbler lock shall be National Disc Tumbler Cylinder Cam Lock 

No. NCL-C8053-C413A-14A, Nickel finish, as manufactured by 

CompX® National Cabinet Lock, Greenville, SC, www.compx.com, or 

approved equivalent. 

b. All locks shall be keyed alike except where noted to be keyed separately.  

 

 

 

 

 

END OF SECTION 064020 
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SECTION 072100 - BUILDING INSULATION 

 

PART 1 – GENERAL 

 

1.1 SUMMARY 

 

A. This section includes furnishing and installing fiberglass batt insulation for thermal and 

acoustical control and continuous mineral fiber board insulation in locations as shown on 

the Drawings. 

 

B. Related Sections 

 

1. Section 054000 – COLD-FORMED METAL FRAMING: Metal studs for 

exterior wall framing. 

2. Section 061643 – GYPSUM SHEATHING: Exterior wall sheathing. 

3. Section 074210.41 – COMPOSITE FRAMING SUPPORT (CFS) CLIP 

SYSTEM: Support system for continuous mineral fiber board insulation at 

exterior walls. 

4. Section 079200 – JOINT SEALANTS: Spray foam insulating sealant. 

5. Section 092216 – NON-STRUCTURAL METAL FRAMING: Metal stud 

framing for interior partitions. 

 

1.2 PERFORMANCE CHARACTERISTICS 

 

A. Thermal resistivity or "r-value" represents the reciprocal of thermal conductivity 

(k-value), which is the rate of heat flow through a homogenous material exactly 1 inch 

thick.  Thermal resistivities are expressed by the temperature difference in degrees F 

between the two exposed faces required to cause one BTU to flow through one sq. ft. per 

hour at mean temperatures indicated. 

 

B. Fire Performance Characteristics:  Provide insulation materials identical to those whose 

indicated fire performance characteristics have been determined per ASTM E 119, 

ASTM E 84, and ASTM E 136, as applicable, by Underwriters Laboratories (UL) or 

other testing and inspecting organizations acceptable to Authorities Having Jurisdiction 

(AHJ).  Identify products with appropriate markings of applicable testing and inspecting 

organizations. 

 

1.3 REFERENCE STANDARDS  

 

A. American Society for Testing and Materials (ASTM): 

 

1. ASTM C356 – Standard Test Method for Linear Shrinkage of Preformed High-

Temperature Thermal Insulation Subjected to Soaking Heat. 

2. ASTM C518 - Standard Test Method for Steady-State Thermal Transmission 

Properties by Means of the Heat Flow Meter Apparatus. 

3. ASTM C612 – Standard Specification for Mineral Fiber Block and Board 

Thermal Insulation. 

4. ASTM C665 – Standard Specification for Mineral-Fiber Blanket Thermal 

Insulation for Light Frame Construction and Manufactured Housing. 

5.  ASTM C795 – Standard Specification for Thermal Insulation for Use in Contact 

with Austenitic Stainless Steel. 
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6. ASTM C1104 - Standard Test Method for Determining the Water Vapor 

Sorption of Unfaced Mineral Fiber Insulation. 

7. ASTM C1338 - Standard Test Method for Determining Fungi Resistance of 

Insulation Materials and Facings. 

8. ASTM E84 - Standard Test Method for Surface Burning Characteristics of 

Building Materials. 

9. ASTM E96 - Standard Test Method for Water Vapor Transmission of Materials. 

10. ASTM E119 - Standard Test Methods for Fire Tests of Building Construction 

and Materials. 

11. ASTM E136 - Standard Test Method for Behavior of Materials in a Vertical 

Tube Furnace at 750oC. 

 

B. National Fire Protection Association (NFPA): 

 

1. NFPA 220 – Standard on Types of Building Construction. 

 

1.4 SUBMITTALS 

 

A. Submit product data for each form and type of insulation indicated. 

 

PART 2 - PRODUCTS 

 

2.1 PRODUCTS 

 

A. Faced Fiberglass Batt Insulation: Basis of Design: 6-1/4 -inch Owens Corning™ 

EcoTouch® Flame Spread 25 Batt Insulation, mold and mildew resistant, PSK 

(Metalized Polypropylene/Scrim/Kraft) facing, white color, for thermal control in 

exterior walls as manufactured by Owens Corning Insulating Systems, LLC, or approved 

equivalent. Install as per manufacturer’s recommendations in exterior metal stud walls as 

shown on the Drawings. Physical properties and test methods as follows: 

 

1. Classification Type (ASTM C665): Type II, Class A. 

2. Flame Spread/Smoke Developed (ASTM E84): <25/<50. 

3. Fungi Resistance (ASTM C1338): Mold/Mildew Resistant. 

4. Thermal Resistance (ASTM C518): 6-1/4-inch = R19. 

5. Water Vapor Permeance (ASTM E96): 0.02 perms. 

 

B. Unfaced Fiberglass Batt Acoustical Insulation:  Basis of Design:  3-1/2” and 6-1/4” 

Owens Corning ™ EcoTouch® PINK® FIBERGLAS™ Insulation with PureFiber® 

Technology, noncombustible, mold and mildew resistant, unfaced fiberglass batts for 

thermal and acoustical control as manufactured by Owens Corning Insulating Systems, 

LLC, or approved equivalent. Install as per manufacturer’s recommendations in interior 

partitions as shown on the Drawings. Physical properties and test methods as follows: 

 

1. Classification Type per ASTM C665: Type I, Class A. 

2. Flame Spread/Smoke Developed per ASTM E84: 25/50. 

3. Fungi Resistance per ASTM C1338: Mold/mildew resistant. 

4. Flammability Rating per ASTM E136: Noncombustible. 

5. Thermal Resistance per ASTM C518: 3-1/2” = R13; 6-1/4” = R19. 
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C. Mineral Fiber Board Insulation: Basis of Design – 1” Thermafiber® RainBarrier® semi-

rigid, non-combustible, non-deteriorating, inorganic mineral wool insulation board as 

manufactured by Owens Corning/Thermafiber, Inc., Toledo, OH, or approved equivalent. 

Install as per manufacturer’s recommendations at exterior wall locations where 

continuous mineral fiber insulation is shown on the Drawings. Physical properties and 

test methods as follows: 

 

1. Nominal Density: 6.0 PCF. 

2. R Value per Inch of Thickness per ASTM C518: 4.3. 

3. Flame Spread/Smoke Developed per ASTM E84: 0/0. 

4. Insulation Type per ASTM C665: Non-corrosive. 

5. Classification per ASTM E136/NFPA Standard 220: Noncombustible. 

6. Water Vapor Permeance per ASTM E96: 25-50. 

7. Water Sorption per ASTM C1104: 0.03% by volume. 

8. Linear Shrinkage per ASTM C356: < 2% 1200 deg. F (650 deg. C). 

9. Mineral Fiber Insulation Type per ASTM C612:Mineral Fiber Block and Board 

Thermal Insulation Type IA, IB, II, III, IVA, IVB. 

10. Suitable for Contact with Stainless Steel per ASTM C795: Pass. 

11. Installation: Mechanical attachment. Refer to Section 074210.41 – COMPOSITE 

FRAMING SUPPORT (CFS) CLIP SYSTEM. 

 

D. Spray Foam Insulating Sealant: For insulating boxed header metal stud framing at 

window and door openings and for insulating penetrations and internal cavities of 

exterior wall construction in locations as shown on the Drawings. Refer to Section 

079200 – JOINT SEALANTS, paragraph 2.3.E for Basis of Design product. 

 

PART 3 - EXECUTION 

 

3.1 INSTALLATION 

 

A. General:  Comply with insulation manufacturer's instructions for installation of 

insulation. 

 

B. Support insulation units by adhesive or mechanical anchorage or both as applicable to 

location and conditions indicated. 

 

END OF SECTION 072100 
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SECTION 072615 - UNDERSLAB VAPOR RETARDER (15 MIL) 

 

PART 1 - GENERAL 

 

1.1 SECTION INCLUDES 

 

A. Surface preparation. 

 

B. Application of an underslab vapor retarder. 

 

1.2 RELATED SECTIONS 

 

A. Section 033000 – CAST-IN-PLACE CONCRETE. 

 

B. Section 313116 – TERMITE CONTROL.  

 

1.3 REFERENCE STANDARDS 

 

A. American Society for Testing and Materials (ASTM): 

 

1. ASTM E1745 - Standard Specification for Plastic Water Vapor Retarders Used 

in Contact with Soil Or Granular Fill Under Concrete Slabs. 

2. ASTM E154 - Standard Test Methods for Water Vapor Retarders Used in 

Contact with Earth Under Concrete Slabs. 

3. ASTM E96 - Standard Test Methods for Water Vapor Transmission of 

Materials. 

4. ASTM E1643 - Standard Practice for Installation of Water Vapor Retarders 

Used in Contact with Earth or Granular Fill Under Concrete Slabs.  

5. ASTM F1249-01 - Standard Test Method for Water Vapor Transmission Rate 

Through Plastic Film and Sheeting Using a Modulated Infrared Sensor. 

6. ASTM D1709 – 15a Standard Test Methods for Impact Resistance of Plastic 

Film by the Free-Falling Dart Method. 

 

B.   American Concrete Institute (ACI): 

 

1. ACI 302.1R-96 - Vapor Barrier Component (plastic membrane) is not less than 

10 mils thick. 

 

1.4 SUBMITTALS 

 

A. Submit manufacturer's product data and application instructions.  

 

1.5 QUALITY ASSURANCE 

 

A. Use an experienced installer and adequate number of skilled personnel who are 

thoroughly trained and experienced in the application of the vapor retarder. 

 

B. Obtain vapor retarder materials from a single manufacturer regularly engaged in 

manufacturing the product. 
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C.  Provide products which comply with all state and local regulations controlling use of 

volatile organic compounds (VOCs). 

 

1.6 PRE-INSTALLATION MEETING 

 

A. Convene a pre-installation meeting one week prior to installation of underslab vapor 

retarder. Suggested attendees: Architect, Contractor, Vapor Retarder installer, and Vapor 

Retarder manufacturer representative to discuss the installation in detail. 

 

1.7 DELIVERY, STORAGE, AND HANDLING 

 

A. Deliver materials to site in manufacturer's original, unopened containers and packaging, 

with labels clearly identifying product name and manufacturer.  

 

B. Store materials in a clean dry area in accordance with manufacturer's instructions. 

 

C. Stack membrane on smooth ground or wood platform to eliminate warping. 

 

D. Protect materials during handling and application to prevent damage or contamination. 

 

E. Ensure membrane is stamped with manufacturer’s name, product name and membrane 

thickness at intervals of no more than 85” (220 cm). 

 

1.8 ENVIRONMENTAL REQUIREMENTS 

 

A. Product not intended for uses subject to abuse or permanent exposure to the elements.  

 

B. Do not apply on frozen ground. 

 

PART 2 - PRODUCTS 

 

2.1 MANUFACTURER 

 

A. Basis of Design:  W.R. Meadows, Inc., PO Box 338, Hampshire, Illinois 60140-0338. 

(800) 342-5976. (847) 683-4500. Fax (847) 683-4544. Web Site www.wrmeadows.com. 

 

2.2 MATERIALS 

 

A. Plastic Vapor Retarder 

 

1. Vapor retarder membrane shall be manufactured from virgin polyolefin resins, 

and when tested according to all requirements of ASTM E 1745, shall meet the 

following minimum performance requirements: 

 

a. Maximum Water Vapor Permeance (ASTM E 154, Sections 7, 8, 11, 12, 

13; by ASTM E 96, Method B; or ASTM F 1249). 

 

1) As received: 0.0063 perms. 

2) After wetting and drying: 0.0052 perms. 

3) Resistance to Plastic Flow and Temperature: 0.0057 perms. 

4) Effect Low Temperature and Flexibility: 0.0052 perms. 
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5) Resistance to Deterioration from Organisms and Substances in 

Contacting Soil: 0.0052 perms. 

 

b. Puncture Resistance (ASTM D 1709): > 3,200 grams. 

c. Tensile Strength (ASTM E 154, Section 9): 72 lb. force/inch. 

d. Water Vapor Retarder (ASTM E 1745): Meets or exceeds Class A, B, 

and C. 

e. Thickness of Retarder (plastic) (ACI 302.1R-96): Not less than 10 mils. 

 

B. Proprietary Specification – Basis of Design: 

 

1. Perminator™ 15 mil by W.R. Meadows, Inc. 

2. Stego®Wrap -  15 mils by Stego Industries, LLC, acceptable alternate. 

3.  Or approved equivalent. 

 

2.3 ACCESSORIES 

 

A. Seam Tape 

 

1. High Density Polyethylene Tape with pressure sensitive adhesive.  Minimum 

width 4 inches. 

 

a. Basis of Design:  Perminator Tape by W.R. Meadows, Inc., or approved 

equivalent. 

 

B.   Pipe collars  

 

1. Construct pipe collars from vapor retarder material and pressure sensitive tape 

per manufacturer’s instructions. 

 

PART 3 - EXECUTION 

 

3.1 EXAMINATION 

 

A. Examine surfaces to receive membrane. Notify Architect if surfaces are not acceptable. 

Do not begin surface preparation or application until unacceptable conditions have been 

corrected. 

 

3.2 SURFACE PREPARATION 

 

A. Prepare surfaces in accordance with manufacturer’s instructions. 

 

B. Level, tamp, or roll earth or granular material beneath the slab base. 

 

3.3 APPLICATION 

 

A. Installation shall be in accordance with manufacturer’s instructions and ASTM E 1643–

98. 

 

B. Unroll vapor retarder with the longest dimension parallel with the direction of the pour. 
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C. Lap vapor retarder over footings and seal to foundation walls. 

 

D. Overlap joints 6 inches and seal with manufacturer’s tape. 

 

E. Seal all penetrations (including pipes) with manufacturer’s pipe boot. 

 

F. No penetration of the vapor retarder shall be allowed except for reinforcing steel and 

permanent utilities. 

 

G. Repair damaged areas by cutting patches of vapor retarder, overlapping damaged area 6 

inches and taping all four sides with tape. 

 

 

END OF SECTION 072615 
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SECTION 072726 – FLUID-APPLIED MEMBRANE AIR BARRIERS 

 

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

A. Section includes fluid-applied, vapor-retarding membrane air barriers for use at exterior 

wall construction. 

 

1.2 RELATED SECTIONS 

 

A. Section 072100 – BUILDING INSULATION for exterior sheathing and exterior wall 

continuous insulation interface with membrane air barrier. 

 

B. Section 074210.41 – COMPOSITE FRAMING SUPPORT (CFS) CLIP SYSTEM for 

interface with membrane air barrier and support of continuous insulation and ACM 

Exterior Wall Panels. 

 

C. Section 075423 –SINGLE PLY ROOFING SYSTEM (TPO) for interface coordination 

with roof assembly membrane. 

 

D. Section 081113 – HOLLOW METAL DOORS AND FRAMES for exterior door 

interface with membrane air barrier. 

 

E. Section 084113 – ALUMINUM FRAMED ENTRANCES AND STOREFRONTS for 

exterior window system interface with membrane air barrier. 

 

1.3 REFERENCE STANDARDS 

 

A. References, General: Versions of the following standards current as of the date of issue of 

the project apply to the Work of this Section. 

 

B. Air Barrier Association of America (ABAA): www.airbarrier.org: 

 

1. ABAA Quality Assurance Program (QAP). 

 

C. American Society for Testing and Materials (ASTM): www.astm.org: 

 

1. ASTM C 920 - Standard Specification for Elastomeric Joint Sealants. 

2. ASTM C 1193 - Guide for Use of Joint Sealants. 

3. ASTM D 412 - Standard Test Methods for Vulcanized Rubber and 

Thermoplastic Elastomers – Tension. 

5. ASTM E 96/E 96M - Standard Test Methods for Water Vapor Transmission of 

Materials. 

6. ASTM E 162 - Standard Test Method for Surface Flammability of Materials 

Using a Radiant Heat Energy Source. 

7. ASTM E 783 - Standard Test Method for Field Measurement of Air Leakage 

through Installed Exterior Windows and Doors. 

8. ASTM E 1186 - Practices for Air Leakage Site Detection in Building Envelopes 

and Air Barrier Systems. 

9. ASTM E 2178 - Standard Test Method for Air Permeance of Building Materials. 
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10. ASTM E 2357 - Standard Test Method for Determining Air Leakage of Air 

Barrier Assemblies. 

 

D. UL Environment Greenguard Certification: www.greenguard.org: 

 

1. Greenguard Certification Product Guide. 

 

E. National Fire Protection Association (NFPA): www.nfpa.org:  

 

1. NFPA 285 - Standard Fire Test Method For Evaluation Of Fire Propagation 

Characteristics Of Exterior Non-Load-Bearing Wall Assemblies Containing 

Combustible Components. 

 

F. U. S. Environmental Protection Agency (EPA): www.epa.gov: 

 

1. 40 CFR 59, Subpart D - National Volatile Organic Compound Emission 

Standards for Architectural Coatings. 

 

G. Accelerated Weathering Test (QUV) Standards: 

 

1. ASTM G154 – Standard Practice for Operating Fluorescent Ultraviolet (UV) 

Lamp Apparatus for Exposure of Materials. 

2. ASTM D4587 – Standard Practice for Fluorescent UV-Condensation Exposures 

of Paint and Related Coatings. 

3. ASTM D4329 – Standard Practice for Fluorescent Ultraviolet (UV) Lamp 

Apparatus Exposure of Plastics. 

4. ISO 4892 – Plastics: Methods of Exposure to Laboratory Light Sources. 

 

 

1.4 ADMINISTRATIVE REQUIREMENTS 

 

A. Coordination: Coordinate installation of joint sealants with cleaning of joint sealant 

substrates and other operations that may impact installation or finished joint sealant work. 

 

B. Preinstallation Conference: Conduct conference at Project Site. 

 

1. Review requirements for air barrier products and installation, project and 

manufacturer's details, mockups, testing and inspection requirements, and 

coordination and sequencing of air barrier work with work of other Sections. 

2. Review manufacturer's instructions for air barrier application meeting Project 

requirements for substrates specified, including three-dimensional video model 

demonstrating proper application of components at wall openings. 

 

1.5 ACTION SUBMITTALS 

 

A. Product Data: For each type of air barrier product specified, including: 

 

1. Technical data indicating compliance with requirements. 

2. Substrate preparation instructions and recommendations. 
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B. Shop Drawings: Show locations for air barrier. Show details for each type of substrate, 

joints, and edge conditions, including flashings, counterflashings, penetrations, 

transitions, and terminations. 

 

1. Show location of transition and accessory materials providing connectivity 

throughout the assemblies. 

 

1.6 INFORMATIONAL SUBMITTALS 

 

A. Qualification Data: For Installer, manufacturer, and Air Barrier Inspector. 

 

1. Certification of manufacturer's approval of Installer. 

2. Certification of ABAA accreditation of Installer firm and list of Installer's 

ABAA-certified installers and supervisors on Project. 

 

B. Manufacturer's Product Compatibility Certificate: Certify compatibility of air barrier 

products with adjacent materials. 

 

C. Low-Emitting Product Certificate: For air barrier products specified to meet 40 CFR 59 

volatile organic emissions standards, submit Greenguard Children and Schools 

Certification or comparable certification acceptable to Architect. 

 

D. Fire Propagation Characteristics Certificate: From a qualified testing agency, 

documentation that air barrier system as a component of a wall assembly has been tested 

and passed NFPA 285. Include system classification number of testing agency on shop 

drawings. 

 

E. Product Test Reports: Test data for air barrier products and air barrier assembly, by 

qualified testing agency, indicating proposed membrane air barrier meets performance 

requirements, when requested by Architect. 

 

F. Warranty: Sample of unexecuted manufacturer and installer special warranties. 

 

G. Field quality control reports. 

 

1.7 QUALITY ASSURANCE 

 

A. Installer Qualifications: A firm with minimum three years’ experience in installation of 

specified products in successful use on similar projects, employing workers trained by 

manufacturer, including a full-time on-site supervisor with a minimum of three years’ 

experience installing similar work, able to communicate verbally with Contractor, 

Architect, and employees. 

 

1. Installer shall be licensed by ABAA according to ABAA's Quality Assurance 

Program and shall employ ABAA-certified installers and supervisors on Project. 

 

B. Manufacturer Qualifications: A qualified manufacturer with minimum five years’ 

experience in manufacture of air barrier membrane as one of its principal products. 

 

1. Manufacturer's product submitted has been in satisfactory operation on five 

similar installations for at least five years. 
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2. Manufacturer is accredited by the Air Barrier Association of America. 

3. Approval of Manufacturers and Comparable Products: Refer to Section 012500 

SUBSTITUTION PROCEDURES and Section 016000 – PRODUCT 

REQUIREMENTS.  Submit the following in accordance with project substitution 

requirements: 

 

a. Completed and signed Substitution Request form. 

b. Product data, including certified independent test data indicating 

compliance with requirements. 

c. Sample shop drawings from similar project. 

d. Project references: Minimum of five installations of similar system not 

less than five years old, with Owner and Architect contact information. 

e. Certificate of ABAA accreditation if required for Project. 

f. Sample warranty. 

 

C. Air Barrier Inspector Qualifications: A technical representative of manufacturer not 

engaged in the sale of products and experienced in the installation and maintenance of the 

specified air barrier system, qualified to perform observation and inspection specified in 

Field Quality Control Article, to determine Installer’s compliance with the requirements 

of this Project, and approved by the manufacturer to issue warranty certification. The 

Inspector shall be one of the following: 

 

1. An authorized full-time technical employee of the manufacturer. 

2. A independent party certified as an air barrier inspector by the ABAA or other 

certifying organization acceptable to Architect, retained by the Contractor. 

 

D. Mockups: Provide air barrier mockup application within mockups required in other 

sections, or if not specified, in an area of not less than 150 sq. ft. (14 sq. m) of wall 

surface where directed by Architect for each type of backup wall construction. Include 

examples of surface preparation, crack and joint treatment, air barrier application, and 

flashing, transition, and termination conditions, to set quality standards for execution. 

 

1. Include intersection of wall air barrier with roof air barrier and with foundation 

wall intersection. 

 

1.8 DELIVERY, STORAGE AND HANDLING 

 

A. Accept materials on site in manufacturer's unopened original packaging. 

 

B. Store products in weather protected environment, clear of ground and moisture, within 

temperature ranges recommended by air barrier manufacturer. 

 

C. Construction Waste: Store and dispose of packaging materials and construction waste in 

accordance with requirements of Section 017419 – CONSTRUCTION WASTE 

MANAGEMENT AND DISPOSAL, and Section 015000 – TEMPORARY FACILITIES 

AND CONTROLS. 
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1.9 ENVIRONMENTAL REQUIREMENTS 

 

A. Environmental Limitations: Apply air barrier within the range of ambient and substrate 

temperatures recommended by air-barrier manufacturer. 

 

1. Protect substrates from environmental conditions that affect air-barrier 

performance. 

2. Do not apply air barrier to a damp or wet substrate or during snow, rain, fog, or 

mist. 

 

1.10 SCHEDULING 

 

A. Coordinate installation of membrane air barrier with completion of roofing and other 

work requiring interface with air barrier. 

 

B. Schedule work so air barrier applications may be inspected prior to concealment. 

 

C. Ensure air barrier materials are cured before covering with other materials. 

 

1.11 WARRANTY 

 

A. Special Manufacturer's Warranty: Manufacturer's standard form in which air barrier 

manufacturer agrees to furnish and install air barrier material to repair or replace those 

materials installed according to manufacturer's written instructions that exhibit material 

defects or otherwise fail to perform as specified under normal use within warranty period 

specified. 

 

1. Access for Repair: Owner shall provide unimpeded access to the Project and the 

air barrier system for purposes of testing, leak investigation, and repair, and shall 

reinstall removed cladding materials upon completion of repair. 

2. Cost Limitation: Manufacturer's obligation for repair or replacement shall be 

limited to the original installed cost of the work. 

3. Warranty Period: Five (5) years date of Substantial Completion. 

 

B. Special warranties specified in this article exclude deterioration or failure of air barrier 

materials from the following: 

 

1. Movement of the structure caused by structural settlement or stresses on the air 

barrier exceeding manufacturer's written specifications for elongation. 

2. Mechanical damage caused by outside agents. 

 

PART 2 - PRODUCTS 

 

2.1 MANUFACTURER 

 

A. Basis-of-Design Products: Provide air barrier products manufactured by Tremco, Inc., 

Commercial Sealants and Waterproofing Division, An RPM Company, Beachwood OH; 

(866) 321-6357; email: techresources@tremcoinc.com; www.tremcosealants.com, or 

comparable products. 
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2.2 MATERIALS, GENERAL 

 

A. Source Limitations: Obtain air-barrier materials from single source from single 

manufacturer. 

 

B. Compatibility: Provide membrane air barrier materials that are compatible with one 

another and with adjacent materials under conditions of service and application required, 

as demonstrated by membrane air barrier manufacturer based on testing and field 

experience. 

 

2.3 PERFORMANCE REQUIREMENTS 

 

A. General: Membrane air barrier shall be capable of performing as a continuous vapor- 

retarding air barrier and as a moisture drainage plane transitioned to adjacent flashings 

and discharging water to the building exterior. Membrane air barriers shall accommodate 

substrate movement and seal expansion and control joints, construction material 

transitions, opening transitions, penetrations, and perimeter conditions without moisture 

deterioration and air leakage exceeding performance requirements. 

 

B. Air-Barrier Assembly Air Leakage: Maximum 0.04 cfm/sq. ft. of surface area at 1.57 

lbf/sq. ft. (0.2 L/s x sq. m of surface area at 75 Pa), when tested according to ASTM E 

2357. 

 

C. Fire Propagation Characteristics: Provide air barrier system qualified as a component of a 

comparable wall assembly that has been tested and passed NFPA 285. 

 

2.4 MEMBRANE AIR BARRIER 

 

A. Fluid-Applied, Vapor-Retarding Membrane Air Barrier: Elastomeric, UV-resistant, 

synthetic membrane, formulated for application in a range of 80 mils  (wet), 40 mils (dry) 

 

1. Basis of Design Product: Tremco, Inc., ExoAir 130. 

2. Air Permeance, ASTM E 2178: 0.004 cfm/sq. ft of surface area at 1.57-lbf/sq. ft. 

(0.02 L/s x sq. m of surface area at 75-Pa) pressure difference, maximum. 

3. Vapor Permeance, ASTM E 96/E96M: Less than 1 perms (690 ng/Pa x s x sq. 

m). 

4. Elongation, Ultimate, ASTM D 412, Die C: 200 percent, minimum. 

5. UV Resistance, QUV-B: Over 160 cycles of UV and water spray with no 

observable deterioration. 

6. VOC Content:  Less than 50 g/L. 

 

2.5 ACCESSORY MATERIALS 

 

A. General: Accessory materials as described in manufacturer's written installation 

instructions, recommended to produce complete air barrier assembly meeting 

performance requirements, and compatible with air barrier membrane material and 

adjacent materials. 

 

B. Primer: Liquid primer meeting VOC limitations, recommended for substrate by 

membrane air barrier manufacturer, when installing modified bituminous self-adhered 

membranes. 
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1. Basis of Design Product: Tremco, Inc., ExoAir Primer. 

 

C. Transitions: 

 

1. Counterflashing Strip: Modified bituminous, 40 mils (1.0 mm) thick self-

adhering composite sheet consisting of 32 mils (0.8 mm) of SBS rubberized 

asphalt laminated to an 8 mils (0.2 mm) high-density, cross-laminated 

polyethylene film, for counterflashing of metal flashings and for substrate 

transitions and for termination of air barrier to bituminous roof membranes and to 

air barrier terminations at openings. 

 

a. Basis of Design Product: Tremco, Inc., ExoAir TWF Thru-Wall 

Flashing. 

 

2. High Temperature Flashing Strip and Underlayment: Butyl, 24 mil thick self-

adhering composite sheet consisting of 20 mils of butyl laminated to 4 mil 

polyethylene film; thermally stable under intermittent, non-continuous exposure 

up to 240 deg F (115 deg C). 

 

a. Basis of Design Product: Tremco, Inc., ExoAir 111. 

 

3. Foil Flashing Strip: Butyl, 24 mil thick self-adhering composite sheet consisting 

of 20 mils of butyl laminated to 4 mil polyethylene film; thermally stable under 

intermittent, non-continuous exposure up to 240 deg F (115 deg C). 

 

a. Basis of Design Product: Tremco, Inc., ExoAir 111. 

 

4. Butyl Strip: Butyl, 24 mil thick self-adhering composite sheet consisting of 20 

mils of butyl laminated to 4 mil polyethylene film; thermally stable under 

intermittent, non-continuous exposure up to 240 deg F (115 deg C), for 

termination of air barrier to EPDM or TPO roof membranes. 

 

a. Basis of Design Product: Tremco, Inc., ExoAir 111. 

 

5. Opening Transition Assembly: Cured low-modulus silicone extrusion, with 

reinforcing ribs, sized to fit opening widths, with aluminum race for insertion 

into aluminum framing extrusions, with the following characteristics: 

 

a. Basis of Design Product: Tremco, Inc., Proglaze ETA Engineered 

Transition Assembly.  Tear Strength: 110 lb/in (19.3 kN/m). 

 

6. Preformed Silicone-Sealant Extrusion: Manufacturer's standard system consisting 

of cured low-modulus silicone extrusion, sized to fit opening widths, with 

manufacturer's recommended silicone sealant for bonding extrusions to 

substrates. 

 

a. Basis of Design Product: Tremco, Inc.; Spectrem SimpleSeal. 
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D. Reinforcing Fabric: High strength mesh fabric consisting of open-weave glass fiber 

saturated with synthetic resins formulated for high moisture resistance, for reinforcing of 

liquid applications; not less than 2.5 oz/sq. yd (85 g/sq. m). 

 

1. Basis of Design Product: Tremco, Inc., Tremco 2011. 

 

E. Liquid Joint Sealants:  

 

1. ASTM C 920, single-component polyurethane, approved by air barrier 

manufacturer for adhesion and compatibility with membrane air barrier and 

accessories. 

 

a. Basis of Design Product: Tremco, Inc., Dymonic 100. 

 

2. ASTM C 920, single-component, neutral-curing silicone, approved by air barrier  

manufacturer for adhesion and compatibility with membrane air barrier and 

accessories post installation of the membrane. 

 

a. Basis of Design Product: Tremco, Inc., Spectrem 1. 

 

F. Sprayed Polyurethane Foam Sealant: Sprayed Polyurethane Foam Sealant: Foamed-in-

place, 1.5- to 2.0-lb/cu. ft. (24- to 32-kg/cu. m) density, with flame-spread index of 25 or 

less per ASTM E 162, for filling of gaps at openings and penetrations. 

 

1. Basis of Design; Tremco Inc., Flexible Low Expanding Foam (LEF). 

 

PART 3 - EXECUTION 

 

3.1 EXAMINATION 

 

A. Surface Condition:  Before applying air barrier materials, examine substrate and 

conditions to ensure substrates are fully cured, smooth, clean, dry, and free from high 

spots, depressions, loose and foreign particles and other deterrents to adhesion, and 

conditions comply with manufacturer's written recommendations. 

 

1. Verify concrete and masonry surfaces are visibly dry, have cured for time period 

recommended by membrane air barrier manufacturer, and are free from release 

agents, curing agents, and other contaminates.  

2. Test for capillary moisture by method recommended in writing by air barrier 

manufacturer.. 

3. Verify masonry joints are filled with mortar and struck flush. 

 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

 

3.2 INTERFACE WITH OTHER WORK 

 

A. Commencement of Work:  Commence work once air barrier substrates are adequately 

protected from weather and will remain protected during remainder of construction. 
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B. Sequencing of Work:  Coordinate sequencing of air barrier work with work of other 

sections that form portions of building envelope air barrier to ensure that flashings and 

transition materials can be properly installed and inspected.  Roofing systems shall be 

capped and sealed, or top of walls protected, in such a way as to eliminate the ability of 

water to saturate the wall or interior space, both before and after, air barrier system 

installation. Coordinate installation of EXOAIR® 230 with the roofing trade to ensure 

compatibility and continuity with the roofing system. 

 

C. Subsequent Work:  Coordinate air barrier work with work of other sections installed 

subsequent to air barrier to ensure complete inspection of installed air barrier and sealing 

of air barrier penetrations necessitated by subsequent work. 

 

3.3 PREPARATION 

 

A. Clean, prepare, and treat substrate in accordance with air barrier manufacturer's written 

instructions. 

 

1. Mask adjacent finished surfaces. 

2. Remove contaminants and film-forming coatings from substrates. 

3. Remove projections and excess materials and fill voids with substrate patching 

material. 

4. Prepare and treat joints and cracks in substrate per ASTM C 1193 and membrane 

air barrier manufacturer's written instructions. 

 

3.4 APPLICATION OF ACCESSORY MATERIALS 

 

A. General: Install strips, transition strips, and accessory materials according to air-barrier 

manufacturer's written instructions. Install transition materials and other accessories  to 

form connect and seal membrane air barrier material to adjacent components of building 

air barrier system, including, but not limited to, roofing system air barrier, exterior 

fenestration systems, door framing, and other openings. 

 

B. Primer: Apply primer to substrates when recommended by air barrier manufacturer at 

required rate for those substrates that will be receiving a modified bituminous self-

adhered membrane. Reprime areas not covered within 24 hours. 

 

C. Assembly Transitions: Connect and seal exterior wall air barrier material continuously to 

roofing-membrane air barrier, concrete below-grade structures, floor-to-floor 

construction, exterior glazing and window systems, glazed curtain-wall systems, 

storefront systems, exterior louvers, exterior door framing, and other construction used in 

exterior wall openings, using accessory materials. 

 

1. Opening Transitions: Fill gaps at perimeter of openings with foam sealant and 

apply approved transition or accessory material  

2. Penetrations: Fill gaps at perimeter of penetrations with foam sealant and level 

with approved sealant, or seal transition strips around penetrating objects and 

terminate with approved sealant. 

3. Joints: Bridge and cover isolation joints, expansion joints, and discontinuous 

joints between separate assemblies utilizing approved transition or accessory 

materials. 
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4. Changes in Plane: Apply approved sealant beads at corners and edges to form 

smooth transition. 

5. Substrate Gaps: Cover gaps with stainless steel sheet mechanically attached to 

substrate and providing continuous support for air barrier. 

 

D. Flashings:  Seal top of through-wall flashings to membrane air barrier with a continuous 

bead of approved sealant recommended by air barrier manufacturer. 

 

E. Seal punctures, voids, and seams. Patch with approved transition and accessory materials 

following air barrier manufacturer’s recommendations and extend repair beyond repaired 

areas to maintain continuity. 

 

3.5 FLUID AIR-BARRIER MEMBRANE INSTALLATION 

 

A. General: Apply fluid air-barrier material to form a seal with transition materials and 

accessories  to achieve a continuous air barrier according to air-barrier manufacturer's 

written instructions. Apply fluid air-barrier material within manufacturer's recommended 

application temperature ranges. 

 

B. Membrane Air Barrier: Apply fluid air barrier material in full contact with substrate to 

produce a continuous seal according to membrane air barrier manufacturers written 

instructions. 

 

1. Vapor-Retarding Membrane Air Barrier: Total dry film thickness as 

recommended in writing by manufacturer to meet performance requirements, 40 

dry film thickness depending on substrate, applied in one or more equal coats, 

roller- or spray- applied. 

 

C. Connect and seal exterior wall air-barrier membrane continuously to subsequently-

installed roofing-membrane air barrier, concrete below-grade structures, floor-to-floor 

construction, exterior glazing and window systems, glazed curtain-wall systems, 

storefront systems, exterior louvers, exterior door framing, wall openings, and other 

construction used in exterior wall openings, using approved transitions and accessory 

materials. 

 

D. Wall Openings: Apply approved sealant to adhere silicone extrusion to  perimeter of 

windows, curtain walls, storefronts, doors, and louvers. Apply opening transition 

assembly and preformed silicone sealant extrusion according to air barrier transition 

manufacturer’s written instructions. 

 

E. Seal punctures, voids, and seams. Patch with approved transition and accessory materials 

following air barrier manufacturer’s recommendations and extend repair beyond repaired 

areas to maintain continuity. 

 

F. Do not cover air barrier until it has been tested and inspected by Owner's testing agency. 

 

G. Correct deficiencies in or remove air barrier that does not comply with requirements; 

repair substrates and reapply air-barrier components. 
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3.6 FIELD QUALITY CONTROL 

 

A. Testing Agency:  Contractor shall engage a qualified Inspector to perform tests and 

inspections, including documenting of membrane air barrier prior to concealment. 

 

1. Inspections and testing shall be carried out at the following rate:  

 

a. Up to 10,000 sq. ft. (930 sq. m): One inspection. 

b. 10,001 to 35,000 sq. ft. (931 to 3,250 sq. m): Two inspections. 

c. 35,001 to 75,000 sq. ft. (3,251 to 6,970 sq. m): Three inspections. 

d. 75,001 to 125,000 sq. ft. (6,971 to 11,610 sq. m): Four inspections. 

e. 125,001 to 200,000 sq. ft. (11,611 to 18,580 sq. m): Five inspections. 

f. Over 200,000 sq. ft. (18,580 sq. m): Six inspections. 

 

2. Scope of Testing:  Testing shall include the following: 

 

a. Qualitative air-leakage testing per ASTM E 1186. 

b. Quantitative air-leakage testing per ASTM E 783. 

c. Photo documentation of work to be subsequently concealed. 

 

B. ABAA Audit: Provide Installer audit by ABAA. Coordinate scheduling of work and 

associated audit inspections. Arrange and pay for site inspections by ABAA to verify 

conformance with the manufacturer’s instructions, ABAA QAP, and requirements of this 

Section.  

 

C. Coordination of Testing: Cooperate with testing agency.  Allow access to work areas and 

staging.  Notify testing agency in writing of schedule for Work of this Section to allow 

sufficient time for testing and inspection.  

 

1. Do not cover Work until testing and inspection is completed and accepted.  

 

D. Reporting:  Forward written inspection reports to the Architect within 10 working days of 

the inspection and test being performed. 

 

E. Correction:  Correct deficient applications not passing tests and inspections, make 

necessary repairs, and retest as required to demonstrate compliance with requirements. 

 

3.7 CLEANING AND PROTECTING 

 

A. Clean spills, stains, and overspray resulting application utilizing cleaning agents 

recommended by manufacturers of affected construction.  Remove masking materials. 

 

B. Protect membrane air barrier from damage from subsequent work.  Protect membrane 

materials from exposure to UV light for period in excess of that acceptable to membrane 

air barrier manufacturer; replace overexposed materials and retest. 

 

 

 

 

 

END OF SECTION 072726 
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SECTION 074210.41 - COMPOSITE FRAMING SUPPORT (CFS) CLIP SYSTEM 

 

PART 1 - GENERAL 

 

1.1 SECTION INCLUDES 

 

A. Composite framing support (CFS) system with in-fill insulation integrated with metal 

wall panels and Aluminum Composite Material (ACM) wall panel exterior wall cladding 

in locations as shown on the Drawings. 

 

1. Substrate:  Exterior sheathing over metal stud framing. 

 

1.2 RELATED SECTIONS 

 

A. Section 054000 – COLD-FORMED METAL FRAMING:  Metal stud substrate support 

framing. 

 

B. Section 061643 – GYPSUM SHEATHING:  Exterior sheathing over metal stud substrate 

support framing. 

 

C. Section 072100 – BUILDING INSULATION:  Mineral wool insulation for exterior 

walls. 

 

D. Section 072726 – FLUID-APPLIED MEMBRANE AIR BARRIERS:  Air, water, vapor 

barrier at exterior wall. 

 

E. Section 074213.23 – ALUMINUM COMPOSITE MATERIAL (ACM) PANELS:  Wall 

cladding system at exterior walls. 

 

F. Section 074214 – METAL WALL PANELS:  Wall cladding system at Penthouse. 

 

G. Section 079200 – JOINT SEALANTS:  Perimeter sealant. 

 

1.3 REFERENCE STANDARDS 

 

A. American Society for Testing and Materials (ASTM): 

 

1. ASTM A653/A653M – Standard Specification for Steel Sheet, Zinc-Coated 

(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-Dip Process; 

2015. 

2. ASTM C518 – Standard Test Method for Steady-State Thermal Transmission 

Properties by Means of the Heat Flow Meter Apparatus; 2015. 

3. ASTM C553 - Standard Specification for Mineral Fiber Blanket Thermal 

Insulation for Commercial and Industrial Applications; 2013. 

4. ASTM C612 - Standard Specification for Mineral Fiber Block and Board 

Thermal Insulation; 2014. 

5. ASTM C754 - Standard Specification for Installation of Steel Framing Members 

to Receive Screw- Attached Gypsum Panel Products; 2015. 

6. ASTM C1177/C1177M – Standard Specification for Glass Mat Gypsum 

Substrate for Use as Sheathing; 2013. 
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7. ASTM C1363 - Standard Test Method for Thermal Performance of Building 

Materials and Envelope Assemblies by Means of a Hot Box Apparatus; 2011. 

8. ASTM D256 - Standard Test Methods for Determining the Izod Pendulum 

Impact Resistance of Plastics; 2010e1. 

9. ASTM D570 – Standard Test Method for Water Absorption of Plastics; 2010e1. 

10. ASTM D635 – Standard Test Method for Rate of Burning and/or Extent and 

Time of Burning of Plastics in a Horizontal Position; 2014. 

11. ASTM D638 – Standard Test Method for Tensile Properties of Plastics; 2014. 

12. ASTM D696 - Standard Test Method for Coefficient of Linear Thermal 

Expansion of Plastics Between minus 30 degrees C and 30 degrees C with a 

Vitreous Silica Dilatometer; 2008e1. 

13. ASTM D695 – Standard Test Method for Compressive Properties of Rigid 

Plastics; 2015. 

14. ASTM D790 – Standard Test Methods for Flexural Properties of Unreinforced 

and Reinforced Plastics and Electrical Insulating Materials; 2010. 

15. ASTM D792 – Standard Test Methods for Density and Specific Gravity 

(Relative Density) of Plastics by Displacement; 2013. 

16. ASTM D2583 - Standard Test Method for Indentation Hardness of Rigid Plastics 

by Means of a Barcol Impressor; 2013a. 

17. ASTM D4385 - Standard Practice for Classifying Visual Defects in 

Thermosetting Reinforced Plastic Pultruded Products; 2013. 

18. ASTM E84 – Standard Test Method for Surface Burning Characteristics of 

Building Materials; 2015a. 

 

B. International Building Code (IBC) (International Code Council):  2021 Arkansas Fire 

Prevention Code. 

 

C. 2014 Arkansas Energy Conservation Code (Based on 2009 International Energy 

Conservation Code (IECC) (ASHRAE 90). 

 

D. National Fire Protection Association (NFPA) (www.nfpa.org): 

 

1. NFPA 285 – Standard Fire Test Method for Evaluation of Fire Propagation 

Characteristics of Exterior Non-Load-Bearing Wall Assemblies Containing 

Combustible Components; 2012. 

 

E. Underwriters Laboratories (UL). 

 

1.4 ADMINISTRATIVE REQUIREMENTS 

 

A. Coordination: Coordinate construction of wall cladding support system over substrate 

indicated for proper drainage, flashing, trim, back-up support, soffits, and other related 

Work. 

 

1. Review and finalize construction schedule. 

2. Verify availability of materials, installer's personnel, equipment, and facilities 

needed to maintain schedule. 

3. Review means and methods related to installation, including manufacturer's 

written instructions. 

4. Examine support conditions for compliance with requirements, including 

alignment and attachment to structural support system. 
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5. Review flashings, wall cladding details, wall penetrations, openings, and 

condition of other construction that affects this Work. 

6. Review temporary protection requirements for during and after installation of this 

Work. 

 

1.5 SUBMITTALS 

 

A. See Section 013300 – SUBMITTAL PROCEDURES, for submittal procedures. 

 

B. Product Data: Submit for each type of product indicated; include construction details, 

material descriptions, dimensions of individual components and profiles, and accessories 

as necessary for complete fully functioning and assembled system. 

 

C. Test and Inspection Reports: Submit test and inspection reports on each type of wall 

cladding/veneer system based on evaluation of comprehensive tests performed by 

nationally recognized testing agency. 

 

D. Warranty: Submit manufacturer warranty and ensure forms have been completed in 

Owner's name and registered with manufacturer. 

 

1.6 QUALITY ASSURANCE 

 

A. Manufacturer Qualifications: Company specializing in manufacturing products specified 

in this section with at least three years of documented experience. 

 

B. Installer:  Company specializing in performing work of this section and the following: 

 

1. Install system in strict compliance with manufacturer’s installation instructions. 

2. Have not less than three years of documented experience. 

 

1.7 DELIVERY, STORAGE, AND HANDLING 

 

A. Deliver materials to site in manufacturer’s original unopened containers and packaging 

with labels clearly identifying product name and manufacturer. 

 

B. Deliver components and other manufactured items or accessories without damage or 

deformation. 

 

C. Storage: Store materials in clean, dry, and level interior areas or outdoor areas for limited 

duration in accordance with manufacturer’s written instructions. 

 

D. Protect components and auxiliary accessories during transportation, handling, and 

installation from moisture, excessive temperatures and other construction operations in 

accordance with manufacturer’s written instructions. 

 

E. Handle components in strict compliance with manufacturer’s written instructions and 

recommendations, and in a manner to prevent bending, warping, twisting, and surface, 

edge or corner damage. 

 

1.8 SITE CONDITIONS 
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A. Weather Limitations: Proceed with installation only when existing and forecasted 

weather conditions permit assembly of this Work in accordance with manufacturer's 

written installation instructions and warranty requirements. 

 

1.9 WARRANTY 

 

A. See Section 017700 – PROJECT CLOSEOUT, for additional warranty requirements. 

 

B. CFS System Warranty: Provide written warranty by manufacturer agreeing to correct 

defects in manufacturing within five year period after Date of Substantial Completion. 

 

PART 2 - PRODUCTS 

 

2.1 MANUFACTURER 

 

A. Basis of Design:  Advanced Architectural Products (A2P): SMARTci GreenGirt Clips 

Composite Framing Support (CFS) System 

 

1. Address:  959 Industrial Drive, Allegan, Michigan 49010. 

2. Phone:  (269) 355-1818; Fax:  (866) 858-5568; Website: 

www.smartcisystems.com 

3. Other equivalent products shall be submitted in accordance with Section 012500 

– SUBSTITUTION PROCEDURES.  Pproducts shall meet materials and 

performance requirements specified herein and validated third party testing. 

 

2.2 DESCRIPTION 

 

A. Attach CFS clip system components through exterior sheathing into metal stud framing. 

 

1. Refer to Section 054000 – COLD-FORMED METAL FRAMING for metal stud 

framing. 

2. Refer to Section 061643 -GYPSUM SHEATHING for exterior sheathing. 

 

B. Install CFS clip system components vertically through exterior sheathing into stud 

support system as indicated on Drawings in compliance with specified requirements. 

 

C. Attach metal hat channel, mount horizontally to vertical CFS clips, connecting adjacent 

clips in series to each other. 

 

2.3 PERFORMANCE REQUIREMENTS 

 

A. System Thermal Design: Ensure installed insulation and CFS clip system, sub-framing, 

clips and cladding attachment does not have thermal bridging of fasteners or framing that 

creates a continuous metal path from exterior surface of insulation to interior face of 

insulation. 

 

1. System thermal design shall meet or exceed thermal design requirements in 

compliance with 2013 Arkansas Energy Conservation Code. 

2. Thermal Resistance:  Wall assembly R Value of 20.5 (R-13 + R 7.5 CI). 
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3. Thermal Performance Test: Provide thermal resistance (R-value) indicated, in 

compliance with ASTM C1363, corrected to 15 mph outside and still air inside, 

with installed condition including fastening and joints. 

 

a. Provide efficiency of no less than 97 to 99 percent with a maximum 

temperature differential of 18 degrees F from interior wall surface to 

interior wall cavity and node locations with a 70 degrees F exterior to 

interior wall temperature delta. 

b. Provide test unit with at least one insulation panel horizontal and vertical 

joint length and height of test chamber area. 

c. Provide finite element analysis of three dimensional simulation of 

described wall assembly sealed by professional engineer in compliance 

with performance requirements and exceeding it by at least 3 percent. 

 

B. Temperature: Comply with structural loading requirements within temperature range of 

minus 55 degrees F to 180 degrees F. 

 

C. Fire-Test-Response Characteristics:  Provide composite framing support system with fire-

test results indicated as determined by test standard indicated and applied by UL or other 

testing and inspection agency acceptable to Authorities Having Jurisdiction (AHJ). 

 

1. Surface Burning Characteristics: In compliance with ASTM E84, for foam 

insulation, fiber reinforced polymer (FRP) and interior surfaces as follows: 

 

a. Flame Spread Index (FSI):  25 or less. 

b. Smoke Developed Index (SDI):  450 or less. 

 

2. Intermediate Scale Multistory Fire Test: Comply with NFPA 285 and/or IBC 

acceptance criteria for wall height above grade and fire separation distances, 

when wall type and other noted conditions require such testing or compliance 

with requirements as indicated. 

 

2.4 COMPOSITE FRAMING SUPPORT (CFS) CLIP 

 

A. Basis of Design - CFS Clip: Provide CFS Clip consisting of polyester and vinyl ester 

bioresin matrix (FRP) with recycled materials, fire retardant additives and integral 

continuous metal inserts the length of clip profile. Reinforce CFS clip with glass strand 

rovings used internally for longitudinal (lengthwise) strength and continuous strand glass 

mats or stitched reinforcements used internally for transverse (crosswise) strength. 

 

1. Length of Clip; GreenGirt:  6 inch long. 

2. Depth of Clip; GreenGirt: 1-1/2-inch deep.  Refer to the Drawings for locations. 

3. Grid Spacing of CFS Clips; Horizontally & Vertically: spacing as required per 

loading conditions and Codes.  Refer to Structural Drawings.  Maximum area of 

4 sq. ft. (576 sq. inches.) 

4. Provide continuous non-corrosive steel insert for engagement of fasteners, at 

least 16 gage, 0.0598 inch (1.52 mm) thick with G90 galvanized coating 

designation in compliance with ASTM A653/A653M. 

 

a. Anchor sub-girts and other wall cladding support accessories to steel 

insert set into and part of CFS. 
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5. Provide integral compression seal in CFS sections to ensure insulation will not 

dislodge. 

6. Provide integral anti-siphon grooves on exterior and interior flanges of CFS. 

7. Provide force distribution zones integrally designed into profile of CFS. 

8. Surface Burning Characteristics: 

 

a. Flame Spread Index (FSI):  25 or less, when tested in accordance with 

ASTM E84. 

b. Smoke Developed Index (SDI):  450 or less, when tested in accordance 

with ASTM E84. 

 

9. Flammability:  Comply with ASTM E84. 

10. Self-Extinguishing:  Comply with ASTM D635. 

11. Profile Visual Requirements:  Comply with ASTM D4385. 

12. Tensile Stress: Provide engineered lengthwise and crosswise tensile stress in 

compliance with performance loading criteria and specified safety factors, in 

accordance with ASTM D638. 

13. Compressive Stress: Provide engineered lengthwise and crosswise compressive 

stress in compliance with performance loading criteria and specified safety 

factors, in accordance with ASTM D695. 

14. Flexural Stress: Provide engineered lengthwise and crosswise flexural stress in 

compliance with performance loading criteria and specified safety factors, in 

accordance with ASTM D790. 

15. Modulus of Elasticity: Engineered to meet performance loading criteria and 

specified safety factors. 

16. Barcol Hardness:  45, in accordance with ASTM D2583. 

17. Water Absorption: Less than 0.46 percent by weight, within 24 hours, tested in 

accordance with ASTM D570. 

18. Density:  Within range of 0.062 to 0.070 lbs/cubic inch, in accordance with 

ASTM D792. 

19. Lengthwise Coefficient of Thermal Expansion: 7.0 x 10ˉ6 inch/inch/degrees F, in 

accordance with ASTM D696. 

20. Notched Izod Impact, Lengthwise: 24 ft lbs/inch, in accordance with ASTM 

D256 within temperature range indicated. 

21. Notched Izod Impact, Crosswise: 4 ft lbs/inch, in accordance with ASTM D256 

within temperature range indicated. 

 

2.5 INSULATION 

 

A. Mineral Fiber Board Insulation:  Rigid or semi-rigid mineral fiber, ASTM C612 or 

ASTM C553. 

 

1. Unfaced - Flame Spread Index:  Zero (0) when tested in accordance with ASTM 

E84. 

2. Smoke Developed Index:  450 or less, when tested in accordance with ASTM 

E84. 

3. Board Size:  Coordinate with girt spacing. 

4. Board Thickness: 1-inch. 

5. Thermal Resistance:  R-Value of 4.3 per inch thickness at 75 degrees F, 

minimum, when tested according to ASTM C518. 
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6. Basis of Design Products: 

 

a. Thermafiber, Inc.; Product RainBarrier HD (www.thermafiber.com).  

Refer to Section 072100 – BUILDING INSULATION. 

b. Substitutions:  See Section 012500 – SUBSTITUTION PROCEDURES. 

 

2.6 ASSEMBLY 

 

A. Assemble CFS clip system using manufacturer’s standard procedures and processes 

identical to tested units and as necessary to comply with performance requirements 

indicated. 

 

1. Comply with CFS clip system and dimensional and structural requirements as 

indicated on drawings. 

2. Erect CFS clip system in established sequence in accordance with manufacturer’s 

standard installation procedures. 

3. Provide spray foam sealant on backside of cantilevered fasteners that completely 

puncture insulation layer. 

 

2.7 ACCESSORIES 

 

A. Provide accessories necessary for complete CFS clip system including metal closure trim, 

transition angle, strapping, tie-in brackets similar items as required. 

 

B. Horizontal Hat Channels: 7/8-inch high with 1-1/2-inch flanges, 18 gauge minimum 

thickness, hot dipped galvanized with standard G90 coating designation in compliance 

with ASTM A653/A653M. 

 

C. Fasteners: Corrosion-resistant, self-tapping and self-drilling screws, bolts, nuts, and other 

fasteners as recommended by CFS clip system manufacturer for project application. 

 

1. Cladding to CFS Clip System:  Use standard self-tapping metal screws. 

2. CFS System to Metal Stud Wall Framing:  Use standard self-tapping metal 

screws. 

3. DO NOT USE powder, air, or gas actuated fasteners or actuated fastener tools. 

DO NOT USE impact wrenches when fastening to or from the CFS. 

 

D. Wall Sheathing:  Glass mat faced gypsum, ASTM C1177/C1177M, square long edges, 

Type X fire-resistant. 

 

1. Refer to Drawings for thickness and Section 061643 – GYPSUM SHEATHING 

for additional requirements. 

 

E. Weather Resistant Barrier (WRB):  Refer to Section 072726 – FLUID-APPLIED 

MEMBRANE AIR BARRIERS for requirements. 

 

F. Sealants:  Refer to Section 079200 – JOINT SEALANTS for sealant information. 
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PART 3 - EXECUTION 

 

3.1 EXAMINATION 

 

A. Examine substrates, areas of this work, and project conditions with installer present for 

compliance with requirements for installation tolerances, substrates, CFS system 

conditions, and other conditions affecting performance of this Work. 

 

B. Examine structural wall framing to ensure that angles, channels, studs, and other 

structural support members have been installed within alignment tolerances required by 

CFS system manufacturer. 

 

C. Examine rough-in for components and systems penetrating CFS system to coordinate 

actual locations of penetrations relative to CFS systems joint locations prior to 

installation. 

 

D. Verify that mechanical and electrical services for exterior walls have been installed and 

tested and, if appropriate, verify that adjacent materials and finishes are dry and ready to 

receive insulation. 

 

E. Proceed with installation only after wall substrate surfaces have been properly prepared 

and unsatisfactory conditions have been corrected. 

 

3.2 PREPARATION 

 

A. Clean surfaces thoroughly prior to installation. 

 

B. Prepare surfaces using methods recommended by CFS manufacturer for achieving best 

result for substrate under project conditions. 

 

C. Prepare sub-framing, base angles, sills, furring, and other CFS system members and 

provide anchorage in accordance with ASTM C754 for substrate type and wall cladding 

type in accordance with manufacturer’s installation instructions. 

 

3.3 INSTALLATION 

 

A. Install CFS clip system in accordance with manufacturer's installation instructions. 

 

B. Install system to fill-in exterior spaces without gaps or voids, and do not compress 

insulation panels. 

 

C. Trim insulation neatly to fit spaces, and insulate miscellaneous gaps and voids. 

 

D. Fit insulation tight in spaces and tight to exterior side of Mechanical/Electrical services 

within plane of insulation. 

 

E. Exposed insulation must be protected from open flame. 

 

F. Exterior wall insulation is not intended to be left exposed for extended periods of time 

without adequate protection. 
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G. Install CFS clip system in compliance with system orientation, sizes, and locations as 

indicated on Drawings. 

 

3.4 TOLERANCES 

 

A. Shim and align CFS system within installed tolerances of 1/4 inch in 20 feet, non-

cumulative, level, plumb, and on location lines as indicated. 

 

3.5 PROTECTION 

 

A. Protect installed products from damage until Date of Substantial Completion. 

 

B. Ensure that insulation panels are not exposed to moisture. 

 

1. Remove wet insulation panels or allow them to completely dry prior to 

installation of CFS system. 

 

C. Replace damaged insulation prior to Date of Substantial Completion. 

 

 

 

END OF SECTION 074210.41 
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SECTION 074213.23 - ALUMINUM COMPOSITE MATERIAL (ACM) PANELS 

 

PART 1 - GENERAL 

 

1.1 RELATED DOCUMENTS 

 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

 

B. Related sections: 

 

1. Section 061643 – GYPSUM SHEATHING. 

2. Section 072100 – BUILDING INSULATION 

3. Section 072726 – FLUID-APPLIED MEMBRANE AIR BARRIERS. 

4. Section 074210.41 – COMPOSITE FRAMING SUPPORT (CFS) CLIP 

SYSTEM. 

5. Section 079200 – JOINT SEALANTS. 

 

C. Reference Standards: 

 

1. American Architectural Manufacturers Association (AAMA): 

 

a. AAMA 501 – Method of Test for Exterior Walls. 

b. AAMA 501.2 – Quality Assurance and Water Filed Check of Installed 

Storefronts, Curtain Walls and Sloped Glazing Systems. 

c. AAMA 2605 – Voluntary Specification, Performance Requirements and 

Test Procedures for Superior Performing Organic Coatings on Aluminum 

Extrusions and Panels. 

 

2. American Society for Testing and Materials (ASTM): 

 

a. ASTM A653 – Standard Specification for Steel Sheet, Zinc-Coated 

(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot Dip 

Process. 

b. ASTM A792 – Standard Specification for Steel Sheet, 55% Aluminum-

Zinc Alloy-Coated by the Hot Dip Process. 

c. ASTM C645 – Standard Specification for Nonstructural Steel Framing 

Members. 

d. ASTM C754 – Standard Specification for Installation of Steel Framing 

Members to Receive Screw-Attached Gypsum Panel Products. 

e. ASTM C920 – Standard Specification for Elastomeric Joint Sealants. 

f. ASTM D1781 – Standard Test Method for Climbing Drum Peel for 

Adhesives. 

g. ASTM D1929 – Standard Test Method for Determining Ignition 

Temperature of Plastics. 

h. ASTM E84 – Standard Test Method for Surface Burning Characteristics 

of Building Materials. 

i. ASTM E283 – Standard Test Method for Determining Rate of Air 

Leakage Through Exterior Windows, Curtain Walls, and Doors Under 

Specified Pressure Differences Across the Specimen. 
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j. ASTM E330 – Standard Test Method for Structural Performance of 

Exterior Windows, Doors, Skylights and Curtain Walls by Uniform 

Static Air Pressure Difference. 

k. ASTM E331 – Standard Test Method for Water Penetration of Exterior 

Windows, Skylights, Doors, and Curtain Walls by Uniform Static Air 

Pressure Difference. 

 

3. International Building Code (IBC): 

 

a. IBC 1407.14 – Metal Composite Materials (ACM) – Labeling. 

b. IBC 1703.5 – Special Inspections and Tests – Labeling. 

 

4. National Fire Protection Association (NFPA): 

 

a. NFPA 285 – Standard Fire Test Method for Evaluation of Fire 

Propagation Characteristics of Exterior Non-Load Bearing Wall 

Assemblies Containing Combustible Components. 

 

5. Sheet Metal and Air Conditioning Contractors National Association (SMACNA). 

 

1.2 SUMMARY 

 

A. Section includes: 

 

1. Aluminum Composite Material (ACM) panels, factory fabricated, and field 

installed with concealed fasteners, for exterior wall cladding, soffits, canopies, 

and other architectural features in locations as shown on the Drawings. 

2. Girts, purlins, hat channels, and other secondary support members and trim that 

are required for a complete ACM system installation. 

 

1.3 DEFINITIONS 

 

A. ACM:  Aluminum Composite Material, a type of MCM. 

 

B. MCM: Metal Composite Materials; cladding material formed by joining two thin metal 

skins to fire-retardant core and bonded under precise temperature, pressure, and tension.  

Indicated on Drawings as “ACM Wall or Soffit Panel System”. 

 

1.4 PREINSTALLATION MEETINGS 

 

A. Preinstallation Conference: Conduct conference at Project site. 

 

1. Meet with Owner, Architect, Owner's insurer if applicable, ACM panel 

Fabricator and Installer, ACM sheet manufacturer's representative, structural-

support Installer, and installers whose work interfaces with or affects ACM 

panels, including installers of doors, windows, and louvers. 

2. Review and finalize construction schedule and verify availability of materials, 

Installer's personnel, equipment, and facilities needed to make progress and avoid 

delays. 

3. Review methods and procedures related to ACM panel installation, including 

manufacturer's written instructions. 
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4. Examine support conditions for compliance with requirements, including 

alignment between and attachment to structural members. 

5. Review flashings, special siding details, wall penetrations, openings, and 

condition of other construction that affect ACM panels. 

6. Review governing regulations and requirements for insurance, certificates, and 

tests and inspections if applicable. 

7. Review temporary protection requirements for ACM panel assembly during and 

after installation. 

8. Review procedures for repair of panels damaged after installation. 

9. Document proceedings, including corrective measures and actions required, and 

furnish copy of record to each participant. 

 

1.5 ACTION SUBMITTALS 

 

A. Product Data: For each type of product. 

 

1. Include construction details, material descriptions, dimensions of individual 

components and profiles, and finishes for each type of panel and accessory. 

 

B. Shop Drawings: 

 

1. Include fabrication and installation layouts of ACM panels; details of edge 

conditions, joints, panel profiles, corners, anchorages, attachment assembly, trim, 

flashings, closures, and accessories; and special details. 

2. Accessories: Include details of the flashing, trim and anchorage, at a scale of not 

less than 1-1/2 inches per 12 inches (1:10). 

 

C. Samples for Initial Selection: For each type of ACM panel indicated with factory-applied 

color finishes. 

 

1. Include similar Samples of trim and accessories involving color selection. 

 

D. Samples for Verification: For each type of exposed finish required, prepared on Samples 

of size indicated below. 

 

1. ACM Panels: 12 inches (305 mm) long by actual panel width. Include fasteners, 

closures, and other ACM panel accessories. Submit color samples in paint 

manufacturer's standard size. 

 

1.6 INFORMATIONAL SUBMITTALS 

 

A. Qualification Data: For Installer. 

 

B. Product Test Reports: For each product, tests performed by a qualified testing agency. 

 

1. ACM Manufacturer's Material Test Reports: Certified test reports showing 

compliance with specific performance or third-party listing documenting 

compliance to comparable code sections IBC 1407.14 and IBC 1703.5. 
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2. ACM System Fabricator's Certified System Tests Reports: Certified system test 

reports showing system compliance with specific performance or third-party 

listing documenting compliance code section. Base performance requirements on 

ACM system type provided. 

 

a. Wet System: Tested to AAMA 501. 

 

C. Field quality-control reports. 

 

D. Sample Warranties: For special warranties. 

 

1.7 CLOSEOUT SUBMITTALS 

 

A. Maintenance Data: For ACM panels to include in maintenance manuals. 

 

1.8 QUALITY ASSURANCE 

 

A. Installer Qualifications: An entity that employs installers and supervisors who are trained 

and approved by ACM Fabricator. 

 

B. Mockups: Build mockups to verify selections made under Sample submittals and to 

demonstrate aesthetic effects and set quality standards for ACM fabrication and 

installation. 

 

1. Build mockup of typical ACM panel assembly as directed by Architect, including 

corner, soffits, supports, attachments, and accessories. 

2. Water-Spray Test: Conduct water-spray test of mockup of ACM panel assembly, 

testing for water penetration in accordance with AAMA 501.2. 

3. Approval of mockups does not constitute approval of deviations from the 

Contract Documents contained in mockups unless Architect specifically approves 

such deviations in writing. 

4. Subject to compliance with requirements, approved mockups may become part of 

the completed Work if undisturbed at time of Substantial Completion. 

 

1.9 DELIVERY, STORAGE, AND HANDLING 

 

A. Deliver components, ACM panels, and other manufactured items so as not to be damaged 

or deformed. Package ACM panels for protection during transportation and handling. 

 

B. Unload, store, and erect ACM panels in a manner to prevent bending, warping, twisting, 

and surface damage. 

 

C. Stack ACM panels on platforms or pallets, covered with suitable weathertight and 

ventilated covering. Store ACM panels to ensure dryness, with positive slope for drainage 

of water. Do not store ACM panels in contact with other materials that might cause 

staining, denting, or other surface damage. 

 

D. Retain strippable protective covering on ACM panels during installation. 
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1.10 FIELD CONDITIONS 

 

A. Weather Limitations: Proceed with installation only when existing and forecasted 

weather conditions permit assembly of ACM panels to be performed in accordance with 

manufacturers' written instructions and warranty requirements. 

 

1.11 COORDINATION 

 

A. Coordinate ACM panel installation with rain drainage work, flashing, trim, construction 

of soffits, and other adjoining work to provide a leakproof, secure, and noncorrosive 

installation. 

 

1.12 WARRANTY 

 

A. Warranty on Panel Material: Manufacturer's standard form in which manufacturer agrees 

to replace ACM that fails within specified warranty period. 

 

1. Warranty Period: Five years from date of Substantial Completion. 

 

B. Special Warranty on Panel Finishes: Manufacturer's standard form in which manufacturer 

agrees to repair finish or replace ACM panels that show evidence of deterioration of 

factory-applied finishes within specified warranty period. 

 

1. Finish Warranty Period: 20 years from date of Substantial Completion. 

 

PART 2 - PRODUCTS 

 

2.1 PERFORMANCE REQUIREMENTS 

 

A. Structural Performance: Provide ACM panel systems capable of withstanding the effects 

of the following loads, based on testing in accordance with ASTM E330: 

 

1. Wind Loads: As indicated on Structural Drawings. 

2. Other Design Loads: As indicated on Structural Drawings. 

3. Deflection Limits: As indicated on Structural Drawings. 

 

B. Air Infiltration: Air leakage of not more than 0.06 cfm/sq. ft. (0.3 L/s per sq. m) of wall 

area when tested in accordance with ASTM E283 at the following test-pressure 

difference: 

 

1. Test-Pressure Difference: 6.24 lbf/sq. ft. (300 Pa). 

 

C. Water Penetration under Static Pressure: No water penetration to room side of assembly 

when tested for 15 minutes in accordance with ASTM E331 at the following test-pressure 

difference: 

 

1. Test-Pressure Difference: 6.24 lbf/sq. ft. (300 Pa). 
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D. Thermal Movements: Locate expansion and contraction points to allow for free and 

noiseless thermal movements from surface temperature changes. 

 

1. Temperature Change (Range): minus 20 deg F to 180 deg F (minus 29 to 82.2 

deg C), material surfaces. 

 

E. Fire Propagation Characteristics: ACM wall assembly passes NFPA 285 testing. 

 

2.2 ACM PANELS 

 

A. ACM Panel Systems: Provide factory-formed and factory-assembled ACM panels 

fabricated from two metal facings that are bonded to a solid, extruded fire-retardant core; 

formed into profile for installation method indicated. Include attachment assembly 

components, panel stiffeners, and accessories required for weathertight system. 

 

1. Basis-of-Design Product: Subject to compliance with requirements, provide 

Arconic Architectural Products, LLC, Eastman, GA., Reynobond® Fire Resistant 

(FR) Aluminum Composite Material, Reynobond® ACM RB160FR or 

comparable product by one of the following: 

 

a. 3A Composites USA, Inc., Alucobond® Plus. 

b. Alucoil® North America, Larson® PE Composite Panels. 

c. Or Approved Equivalent. 

 

B. Aluminum-Faced Composite Material (ACM) Panels: Formed with 0.020-inch- (0.50-

mm-) thick, coil-coated aluminum sheet facings. 

 

1. Panel Thickness: 0.157 inch (4 mm). 

2. Core:  Fire retardant. 

3. Exterior Finish: PVDF fluoropolymer. 

 

a. Color:  Colorweld 500 Factory Finish:  To be selected by the Architect. 

 

4. Peel Strength: 22.5 in-lb/in. (100 N x mm/mm) when tested for bond integrity in 

accordance with ASTM D1781. 

5. Fire Performance: Flame spread less than 25 and smoke developed less than 450, 

in accordance with ASTM E84. 

6. Self-Ignition Temperature (ASTM D1929):  824 deg. F (440 Deg. C). 

 

C. Attachment Assembly Components: Formed from extruded aluminum or material 

compatible with panel facing. 

 

2.3 MISCELLANEOUS MATERIALS 

 

A. Miscellaneous Metal Subframing and Furring: ASTM C645, cold-formed, metallic-

coated steel sheet ASTM A653/A653M, G90 (Z275 hot-dip galvanized) coating 

designation or ASTM A792/A792M, Class AZ50 (Class AZM150) aluminum-zinc-alloy 

coating designation unless otherwise indicated. Provide Fabricator's standard sections as 

required for support and alignment of ACM panel system. 
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B. Panel Accessories: Provide components required for a complete, weathertight panel 

system including trim, copings, fasciae, mullions, sills, corner units, clips, flashings, 

sealants, gaskets, fillers, closure strips, and similar items. Match material and finish of 

ACM panels unless otherwise indicated. 

 

C. Flashing and Trim: Provide flashing and trim formed from same material as ACM panels 

as required to seal against weather and to provide finished appearance. Locations include, 

but are not limited to, bases, drips, sills, jambs, corners, endwalls, framed openings, 

rakes, fasciae, parapet caps, soffits, reveals, and fillers. Finish flashing and trim with 

same finish system as adjacent ACM panels. 

 

1. Basis-of-Design Product: Subject to compliance with requirements, provide 

Reynobond® Arconic Architectural Products, LLC Trim or comparable product 

by one of the following: 

 

a. Alucobond® 3A Composites USA, LLC. 

b. Alucoil® North America. 

c. Or Approved Equivalent. 

 

2. Aluminum Trim: Formed with 0.040-inch (1.00-mm-) thick, coil-coated 

aluminum sheet facings. 

3. Color: Colorweld 500 Factory Finish:  To match panel color. 

 

D. Panel Fasteners: Self-tapping screws designed to withstand design loads. Provide 

exposed fasteners with heads matching color of ACM panels by means of plastic caps or 

factory-applied coating. Provide EPDM or PVC sealing washers for exposed fasteners. 

 

E. Panel Sealants: ASTM C920; elastomeric polyurethane or silicone sealant; of type, grade, 

class, and use classifications required to seal joints in ACM panels and remain 

weathertight; and as recommended in writing by ACM panel manufacturer. 

 

2.4 FABRICATION 

 

A. General: Fabricate and finish ACM panels and accessories at the factory, by 

manufacturer's standard procedures and processes, as necessary to fulfill indicated 

performance requirements demonstrated by laboratory testing. Comply with indicated 

profiles and with dimensional and structural requirements. 

 

B. Fabricate ACM panel joints with factory-installed captive gaskets or separator strips that 

provide a weathertight seal and prevent metal-to-metal contact, and that minimize noise 

from movements. 

 

C. Sheet Metal Flashing and Trim: Fabricate flashing and trim to comply with 

manufacturer's recommendations or recommendations in SMACNA's "Architectural 

Sheet Metal Manual" that apply to design, dimensions, metal, and other characteristics of 

item indicated. 

 

1. Form exposed sheet metal accessories that are without excessive oil canning, 

buckling, and tool marks and that are true to line and levels indicated, with 

exposed edges folded back to form hems. 
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2. Seams for Aluminum: Fabricate nonmoving seams with flat-lock seams. Form 

seams and seal with epoxy seam sealer. Rivet joints for additional strength. 

3. Seams for Other Than Aluminum: Fabricate nonmoving seams in accessories 

with flat-lock seams. Tin edges to be seamed, form seams, and solder. 

4. Sealed Joints: Form non-expansion, but movable, joints in metal to accommodate 

sealant and to comply with SMACNA standards. 

5. Conceal fasteners and expansion provisions where possible. Exposed fasteners 

are not allowed on faces of accessories exposed to view. 

6. Fabricate cleats and attachment devices from same material as accessory being 

anchored or from compatible, noncorrosive metal recommended in writing by 

metal panel manufacturer. 

 

a. Size: As recommended by SMACNA's "Architectural Sheet Metal 

Manual" or metal wall panel manufacturer for application but not less 

than thickness of metal being secured. 

 

2.5 FINISHES 

 

A. Protect mechanical and painted finishes on exposed surfaces from damage by applying a 

strippable, temporary protective covering before shipping. 

 

B. Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces 

are acceptable if they are within one-half of the range of approved Samples. Noticeable 

variations in same piece are not acceptable. Variations in appearance of other 

components are acceptable if they are within the range of approved Samples and are 

assembled or installed to minimize contrast. 

 

C. Aluminum Panels and Accessories: 

 

1. PVDF Fluoropolymer: AAMA 2605. Fluoropolymer finish containing not less 

than 70 percent PVDF resin by weight in color coat. Prepare, pretreat, and apply 

coating to exposed metal surfaces to comply with coating and resin 

manufacturers' written instructions. 

 

PART 3 - EXECUTION 

 

3.1 EXAMINATION 

 

A. Examine substrates, areas, and conditions, with Installer present, for compliance with 

requirements for installation tolerances, ACM panel supports, and other conditions 

affecting performance of the Work. 

 

1. Examine wall framing to verify that girts, angles, channels, studs, and other 

structural panel support members and anchorage have been installed within 

alignment tolerances required by ACM wall panel manufacturer. 

2. Examine wall sheathing to verify that sheathing joints are supported by framing 

or blocking and that installation is within flatness tolerances required by ACM 

wall panel manufacturer. 
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a. Verify that air- or water-resistive barriers have been installed over 

sheathing or backing substrate to prevent air infiltration or water 

penetration. 

 

B. Examine roughing-in for components and assemblies penetrating ACM panels to verify 

actual locations of penetrations relative to seam locations of ACM panels before 

installation. 

 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

 

3.2 PREPARATION 

 

A. Miscellaneous Supports: Install subframing, furring, and other miscellaneous panel 

support members and anchorages in accordance with ASTM C754 and ACM panel 

manufacturer's written recommendations. 

 

3.3 ACM PANEL INSTALLATION 

 

A. General: Install ACM panels in accordance with Fabricator's written instructions in 

orientation, sizes, and locations indicated on Drawings. Install panels perpendicular to 

supports unless otherwise indicated. Anchor ACM panels and other components of the 

Work securely in place, with provisions for thermal and structural movement. 

 

1. Shim or otherwise plumb substrates receiving ACM panels. 

2. Flash and seal ACM panels at perimeter of all openings. Fasten with self-tapping 

screws. Do not begin installation until air- or water-resistive barriers and 

flashings that will be concealed by ACM panels are installed. 

3. Install screw fasteners in predrilled holes. 

4. Locate and space fastenings in uniform vertical and horizontal alignment. 

5. Install flashing and trim as ACM panel work proceeds. 

6. Locate panel splices over, but not attached to, structural supports. Stagger panel 

splices and end laps to avoid a four-panel lap splice condition. 

7. Align bottoms of ACM panels and fasten with blind rivets, bolts, or self-tapping 

screws. Fasten flashings and trim around openings and similar elements with 

self-tapping screws. 

8. Provide weathertight escutcheons for pipe- and conduit-penetrating panels. 

 

B. Fasteners: 

 

1. Aluminum Panels: Use aluminum or stainless steel fasteners for surfaces exposed 

to the exterior; use aluminum or galvanized-steel fasteners for surfaces exposed 

to the interior. 

 

C. Metal Protection: Where dissimilar metals contact each other or corrosive substrates, 

protect against galvanic action as recommended in writing by ACM panel manufacturer. 

 

D. Attachment Assembly, General: Install attachment assembly required to support ACM 

wall panels and to provide a complete weathertight wall system, including subgirts, 

perimeter extrusions, tracks, drainage channels, panel clips, and anchor channels. 
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1. Include attachment to supports, panel-to-panel joinery, panel-to-dissimilar-

material joinery, and panel-system joint seals. 

 

E. Panel Installation: Attach ACM wall panels to supports at locations, spacings, and with 

fasteners recommended by Fabricator to achieve performance requirements specified. 

 

1. Wet Seal Systems: Seal horizontal and vertical joints between adjacent ACM 

wall panels with sealant backing and sealant. Install sealant backing and sealant 

in accordance with requirements specified in Section 079200 - JOINT 

SEALANTS. 

 

a. Clip Installation: Attach panel clips to supports at locations, spacings, 

and with fasteners recommended in writing by Fabricator. Attach routed-

and-returned flanges of wall panels to panel clips with Fabricator's 

standard fasteners. 

b. Panel Installation: 

 

1) Seal horizontal and vertical joints between adjacent panels with 

sealant backing and sealant. Install sealant backing and sealant in 

accordance with requirements specified in Section 079200 - 

JOINT SEALANTS. 

2) Seal horizontal and vertical joints between adjacent ACM wall 

panels with Fabricator's standard gaskets. 

 

c. Joint Sealing: Seal all joints in accordance with AAMA 501. 

 

F. Accessory Installation: Install accessories with positive anchorage to building and 

weathertight mounting and provide for thermal expansion. Coordinate installation with 

flashings and other components. 

 

1. Install components required for a complete ACM panel assembly including trim, 

copings, corners, seam covers, flashings, sealants, gaskets, fillers, closure strips, 

and similar items. Provide types indicated by ACM panel Fabricator; or, if not 

indicated, provide types recommended in writing by ACM system Fabricator. 

 

G. Flashing and Trim: Comply with performance requirements, manufacturer's written 

installation instructions, or SMACNA's "Architectural Sheet Metal Manual." Provide 

concealed fasteners where possible and set units true to line and level as indicated. Install 

work with laps, joints, and seams that are permanently watertight. 

 

1. Install exposed flashing and trim that is without buckling and tool marks and that 

is true to line and levels indicated, with exposed edges folded back to form hems. 

Install sheet metal flashing and trim to fit substrates and to result in waterproof 

performance. 

2. Expansion Provisions: Provide for thermal expansion of exposed flashing and 

trim. Space movement joints at a maximum of 10 feet (3 m) with no joints 

allowed within 24 inches (605 mm) of corner or intersection. Where lapped 

expansion provisions cannot be used or would not be sufficiently waterproof, 

form expansion joints of intermeshing hooked flanges, not less than 1 inch (25 

mm) deep, filled with mastic sealant (concealed within joints). 

 



ALUMINUM COMPOSITE MATERIAL (ACM) PANELS 074213.23 - 11 

3.4 ERECTION TOLERANCES 

 

A. Site Verifications of Conditions: 

 

1. Verify conditions of substrate previously installed under other Sections are 

acceptable for the ACM system installation. Provide documentation indicating 

detrimental conditions to the ACM system performance. 

2. Once conditions are verified, ACM system installation tolerances are as follows: 

 

a. Shim and align ACM wall panel units within installed tolerance of 1/4 

inch in 20 feet (6 mm in 6 m), non-accumulative, on level, plumb, and 

location lines as indicated, and within 1/8-inch (3-mm) offset of 

adjoining faces and of alignment of matching profiles. 

 

3.5 FIELD QUALITY CONTROL 

 

A. Testing Agency: Engage a qualified independent testing agency to perform field tests and 

inspections. 

 

B. Water-Spray Test: After installation, test area of assembly as directed by Architect for 

water penetration in accordance with AAMA 501.2. 

 

C. Fabricator's Field Service: Engage a factory-authorized service representative to test and 

inspect completed ACM wall panel installation, including accessories. 

 

D. ACM wall panels will be considered defective if they do not pass test and inspections. 

 

E. Additional tests and inspections, at Contractor's expense, shall be performed to determine 

compliance of replaced or additional work with specified requirements. 

 

F. Prepare test and inspection reports. 

 

3.6 CLEANING AND PROTECTION 

 

A. Remove temporary protective coverings and strippable films, if any, as ACM panels are 

installed, unless otherwise indicated in manufacturer's written installation instructions. 

On completion of ACM panel installation, clean finished surfaces as recommended by 

ACM panel manufacturer. Maintain in a clean condition during construction. 

 

B. After ACM panel installation, clear weep holes and drainage channels of obstructions, 

dirt, and sealant. 

 

C. Replace ACM panels that have been damaged or have deteriorated beyond successful 

repair by finish touchup or similar minor repair procedures. 

 

 

 

 

 

END OF SECTION 074213.23 
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SECTION 074219 – EXTERIOR INSULATION AND FINISH SYSTEM (EIFS) 

 

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

A. Provide air and moisture barrier, and compatible EIFS for vertical above grade exterior 

walls in locations as shown on the Drawings. 

 

B. Related Sections  

 

1. Section 061643 - GYPSUM SHEATHING. 

2. Section 072100 - BUILDING INSULATION. 

3. Section 074213.23 – ALUMINUM COMPOSITE MATERIAL (ACM) 

PANELS. 

4. Section 074214 - METAL WALL PANELS. 

3. Section 075423 - SINGLE PLY ROOFING SYSTEM (TPO). 

4. Section 076200 - SHEET METAL FLASHING AND TRIM. 

5. Section 077119 - MANUFACTURED SNAP-ON COPINGS. 

6. Section 079200 - JOINT SEALANTS. 

7. Section 081113 - HOLLOW METAL DOORS AND FRAMES. 

8. Section 084113 - ALUMINUM FRAMED ENTRANCES AND 

STOREFRONTS. 

 

1.2 SUBMITTALS 

 

A. Manufacturer's specifications, details, installation instructions and product data. 

 

B. Manufacturer’s Code compliance report or test summary. 

 

C. Manufacturer's standard warranty. 

 

D. Applicator's industry training credentials. 

 

E. Samples for approval as directed by Architect. 

 

F. EPS board manufacturer's ICC ES Evaluation Report. 

 

G. Sealant manufacturer's certificate of compliance with ASTM C 1382. 

 

H. Prepare and submit project specific details. 

 

1.3 REFERENCE STADARDS 

 

A. American Society for Testing and Materials (ASTM): 

 

1. B 117 - Test Method for Salt Spray (Fog) Testing. 

2. C150 - Standard Specification for Portland Cement. 

3. C 297 - Standard Test Method for Flatwise Tensile Strength of Sandwich 

Constructions. 
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4. C 578 - Specification for Preformed, Cellular Polystyrene Thermal Insulation. 

5. C 1177 - Specification for Glass Mat Gypsum for Use as Sheathing. 

6. C 1382 - Test Method for Determining Tensile Adhesion Properties of Sealants 

When Used in Exterior Insulation and Finish Systems (EIFS) Joints. 

7. D 522 - Test Methods for Mandrel Bend Test of Attached Organic Coatings. 

8. D 882 - Standard Test Methods for Tensile Properties of Thin Plastic Sheeting. 

9. D 968 - Test Method for Abrasion Resistance of Organic Coatings by Falling 

Abrasive. 

10. D 1784 - Specification for Rigid Poly (Vinyl Chloride) (PVC) and Chlorinated 

Poly (Vinyl Chloride) (CPVC) Compounds 

11. D 2247 - Practice for Testing Water Resistance of Coatings in 100% Relative 

Humidity. 

12. D 3273 - Test for Resistance to Growth of Mold on the Surface of Interior 

Coatings in an Environmental Chamber. 

13. E 84 - Test Method for Surface Burning Characteristics of Building Materials. 

14. E 96 - Test Methods for Water Vapor Transmission of Materials. 

15. E 119 - Method for Fire Tests of Building Construction and Materials. 

16. E 283 - Standard Test method for Determining Rate of Air Leakage Through 

Exterior Windows, 17. Curtain Walls, and Doors Under Specified Pressure 

Differences Across the Spectrum. 

17. E 330 - Test Method for Structural Performance of Windows, Curtain Walls, and 

Doors by Uniform Static Air Pressure Difference. 

18. E 331 - Test Method for Water Penetration of Exterior Windows, Curtain Walls, 

and Doors by Uniform Static Air Pressure Difference. 

19. E 1233 - Standard Test Method for Structural Performance of Exterior Windows, 

Curtain Walls and Doors by Cyclic Static Air Pressure Difference. 

20. E 2098 - Test Method for Determining Tensile Breaking Strength of Glass Fiber 

Reinforcing Mesh for Use in Class PB Exterior Insulation and Finish System 

after Exposure to a Sodium Hydroxide Solution. 

21. E 2134 - Test Method for Evaluating the Tensile-Adhesion Performance of an 

Exterior Insulation and Finish System (EIFS) . 

22. E 2178 - Test Method for Air Permeance of Building Materials. 

23. E 2273 - Test Method for Determining the Drainage Efficiency of Exterior 

Insulation and Finish System (EIFS) Clad Wall Assemblies. 

24. E2430 - Standard Specification for Expanded Polystyrene (“EPS”) Thermal 

Insulation Boards for Use in Exterior Insulation and Finish Systems (“EIFS”). 

25. E 2357 - Standard Test Method for Determining Air Leakage of Air Barrier 

Assemblies. 

26. E 2485 - Standard Test Method for Freeze/Thaw Resistance of Exterior 

Insulation and Finish Systems (EIFS) and Water Resistive Barrier Coatings. 

27. E 2486 - Standard Test Method for Impact Resistance of Class PB and PI 

Exterior Insulation and Finish Systems (EIFS). 

28. E 2568 - Standard Specification for PB Exterior Insulation and Finish Systems. 

29. E 2570 - Test Method for Water-Resistive (WRB) Coatings used Under Exterior 

Insulation and Finish Systems (EIFS) or EIFS with Drainage. 

30. G 153 - Recommended Practice for Operating Light-and Water-Exposure 

Apparatus (Carbon-Arc Type) for Exposure of Nonmetallic Material. 

31. G 154 - Recommended Practice for Operating Light-and Water-Exposure 

Apparatus (Fluorescent UV-Condensation Type) for Exposure of Nonmetallic 

Materials. 
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32. G 155 - Standard Practice for Opening Xenon Arc Light Apparatus for Exposure 

of Non-Metallic Materials. 

 

B. ICC Evaluation Service (ICC-ES): 

 

1. AC 235 - Acceptance Criteria for EIFS Clad Drainage Wall Assemblies 

(November, 2009). 

 

C. National Fire Protection Association (NFPA) Standards: 

 

1. NFPA 268 - Standard Test Method for Determining Ignitability of Exterior Wall 

Assemblies Using a Radiant Heat Energy Source. 

2. NFPA 285 - Standard Method of Test for the Evaluation of Flammability 

Characteristics of Exterior Non-Load-Bearing Wall Assemblies containing 

Combustible Components Using the Intermediate-Scale, Multistory Test 

Apparatus. 

 

D. International Organization of Standardization (ISO). 

 

E. Other Referenced Documents: 

 

1. AATCC-127 - American Association of Textile Chemists and Colorists 

AATCC-127 Water Resistance: Hydrostatic Pressure Test. 

2. APA E 30 - Engineered Wood Association E 30, Engineered Wood Construction 

Guide. 

3. ICC-ES ESR-1233 - StoGuard with Gold Coat, StoGuard with EmeraldCoat, 

and StoGuard VaporSeal Water-Resistive Barriers and StoEnergy Guard. 

4. ICC-ES ESR-1748 - StoTherm® ci Classic. 

 

1.4 DESIGN REQUIREMENTS 

 

A. Wind Load 

 

1. Design for maximum allowable system deflection, normal to the plane of the 

wall, of L/240. 

2. Design for wind load in conformance with code requirements. 

3. Maximum wind load resistance: + 175 psf (8.37 kPa), provided structural 

supports and sheathing/sheathing attachment are adequate to resist these 

pressures.  

4. Refer to Structural Drawing Sheet S001 for project specific wind load 

requirements. 

 

B. Moisture Control 

 

1. Prevent the accumulation of water behind the EIFS or into the wall assembly, 

either by condensation or leakage through the wall construction, in the design 

and detailing of the wall assembly: 
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a. Provide flashing to direct water to the exterior where it is likely to 

penetrate components in the wall assembly, including, above window 

and door heads, beneath window and door sills, at roof/wall 

intersections, decks, abutments of lower walls with higher walls, above 

projecting features, at floor lines, and at the base of the wall.  

b. Air Leakage Prevention – provide continuity of the air barrier system at 

foundation, roof, windows, doors, and other penetrations through the 

wall with connecting and compatible air barrier components to minimize 

condensation and leakage caused by air movement. 

c. Vapor Diffusion and Condensation – perform a dew point analysis and/or 

dynamic hygrothermal modeling of the wall assembly to determine the 

potential for accumulation of moisture in the wall assembly by diffusion. 

Adjust insulation thickness and/or other wall assembly components 

accordingly to minimize risk. Avoid the use of vapor retarders on the 

interior side of the wall in warm, humid climates.  

 

C. Impact Resistance 

 

1. Provide ultra-high impact resistance of the EIFS to a minimum height of 6'-0" 

(1.8 m) above finished grade at all areas accessible to pedestrian traffic and other 

areas exposed to abnormal stress or impact. 

 

D. Color Selection 

 

1. Furnish and install Sto® finish colors, medium texture, in locations as shown on 

the Drawings.  Color(s) to be selected by Architect. 

 

E. Joints 

 

1. Provide minimum 3/4 inch (19 mm) wide joints in the EIFS where they exist in 

the substrate or supporting construction, where the cladding adjoins dissimilar 

construction or materials, at changes in building height, at expansion, control, 

and cold joints in construction, and at floor lines in multi-level wood frame 

construction. Size joints to correspond with anticipated movement. Align 

terminating edges of EIFS with joint edges of through wall expansion joints and 

similar joints in construction. Refer to Sto Details. 

2. Provide minimum 1/2 inch (13 mm) wide perimeter sealant joints at all 

penetrations through the EIFS (windows, doors, mechanical, electrical, and 

plumbing penetrations.). 

3. Provide compatible backer rod and sealant that has been evaluated in accordance 

with ASTM C 1382, and that meets minimum 50% elongation after conditioning.  

4. Provide joints so that air barrier continuity is maintained across the joint, and 

drain joints to the exterior, or provide other means to prevent or control water 

infiltration at joints. 

 

F. Grade Condition 

 

1. Do not install EIFS below grade (unless designed for use below grade and 

permitted by Code) or for use on surfaces subject to continuous or intermittent 

water immersion or hydrostatic pressure. Provide minimum 6 inch (152 mm) 

clearance above grade or as required by Code. 
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G. Trim, Projecting Architectural Features and Reveals 

 

1. All trim and projecting Architectural features must have a minimum 1:2 

[27degree] slope along their top surface. All reveals must have minimum ¾ inch 

(19 mm) insulation thickness at the bottom of the reveal. All horizontal reveals 

must have a minimum 1:2 [27degree] slope along their bottom surface. Increase 

slope for northern climates to prevent accumulation of ice/snow and water on 

surface. Where trim/feature or bottom surface of reveal projects more than 2 

inches (51 mm) from the face of the EIFS wall plane, protect the top surface with 

waterproof base coat. Periodic inspections and increased maintenance may be 

required to maintain surface integrity of the EIFS finish on weather exposed 

sloped surfaces. Limit projecting features to easily accessible areas and limit total 

area to facilitate and minimize maintenance. Refer to Sto Details. 

2. Do not use the EIFS on weather exposed projecting ledges, sills, or other 

projecting features unless supported by framing or other structural support and 

protected with metal coping or flashing. Refer to Sto Details. 

 

H. Insulation Thickness 

 

1. Minimum EPS insulation thickness is 1 inch (25 mm).  Refer to Drawings for 

insulation thickness. 

2. Maximum EPS insulation thickness is 6 inches (152 mm), except as noted below 

for fire- resistance rated wall assemblies. 

 

I. Fire Protection 

1. Do not use EPS foam plastic in excess of 6 inches (152 mm) thick on types I, II, 

III, or IV construction unless approved by the local Code official or Authority 

Having Jurisdiction (AHJ). 

2. Where a fire-resistance rating is required by code use the EIFS over a rated 

concrete or concrete masonry assembly. Limit use over rated frame assemblies to 

non-load bearing assemblies (the EIFS is considered not to add or detract from 

the fire-resistance of the rated assembly). Maximum allowable EPS thickness: 

2.75 inches (70 mm). 

3. Refer to manufacturer’s testing or applicable Code compliance report for other 

limitations that may apply. 

 

 

1.5 PERFORMANCE REQUIREMENTS 

 

A.  Comply with ASTM E 2568, ASTM E 2570, and the following: 
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Table 1 Air/Moisture Barrier Performance 

TEST METHOD CRITERIA RESULT 

1.  Water 
Penetration 
Resistance 

AATCC 127 

(Water Column) 

Resist 21.6 in (55 cm) water for 5 
hours before and after aging 

Pass 

2.  Water 
Penetration 
Resistance 
after Cyclic 
Wind Loading 

ASTM E 1233 / 
ASTM E 331 

 

No water at exterior plane of sheathing 
after 10 cycles @ 80% design load 
and 75 minutes water spray at 6.24 psf 
(299 Pa) differential 

No water penetration  

3.  Water 
Resistance 
Testing 

ASTM D 2247 Absence of deleterious effects after 14 
day exposure 

No deleterious effects 

4.  Water Vapor 
Transmission 

ASTM E 96 

Method B (Water 
Method) 

Measure Sto Gold Fill®*: 7.10 perms [408 
ng/(Pa·s·m2)] 

Sto Gold Coat: > 10 perms [574 
ng/(Pa·s·m2)] 

5.  Air Leakage 
(material) 

ASTM E 2178 < 0.004 cfm/ft2 at 1.57 psf (0.02 
L/s•m2 at 75 Pa) 

Pass 

6.  Air Leakage 
(assembly) 

ASTM E 2357 < 0.04 cfm/ft2 (0.2 L/s•m2) Pass 

7.  Structural 
Integrity 

ASTM E 330 2-inches (51 mm) H2O pressure 
(positive & negative) for 1 hour. 

Pass 

8.  Dry Tensile 
Strength 

ASTM D 882 20 lbs/in (3503 N/m), minimum before 
and after aging 

Sto Gold Fill:* 

159 lbs/in (27845 N/m)) 

before aging 

213 lbs/in (37302 N/m) after aging 

9.  Pliability ASTM D 522 No Cracking or Delamination using ⅛” 

(3 mm) mandrel at 14°F (-10°C) before 
and after aging 

Pass 

10.  Surface 
Burning 

ASTM E 84 Flame Spread 0 – 25 for NFPA Class 
A, UBC Class I 

Flame Spread: 5 

Smoke Density: 10 

11.  Tensile 
Adhesion 

ASTM C 297 >15 psi (103 kPa) >30 psi (207 kPa) to Plywood, 
OSB, Glass Mat Faced Gypsum 
sheathings  

* Note: Sto Gold Fill testing with Sto Detail Mesh reinforcement 

 

Table 2 EIFS Weather Resistance and Durability Performance* 

TEST METHOD CRITERIA RESULTS 

1.  Accelerated 
Weathering 

ASTM G 153 

ASTM G 155 

No deleterious effects* at 2000 hours  Pass (Stolit) 

Pass (Stolit X)  

3.  Freeze/Thaw 
Resistance 

ASTM E 2485 No deleterious effects* at 10 cycles when 
viewed under 5x magnification 

Pass 

4.  Water 
Penetration 

ASTM E 331 
(modified per 
ICC-ES AC 235) 

No water penetration beyond the plane of 
the base coat/insulation board interface 
after 15 minutes at 6.24 psf (299 Pa)  

Pass  

 

5.  Drainage 
Efficiency 

ASTM E 2273 90% minimum > 90% 

6.  Tensile 
Adhesion 

ASTM E 2134 Minimum 15 psi (103kPa) tensile strength  Pass 
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TEST METHOD CRITERIA RESULTS 

7.  Water 
Resistance 

ASTM D 2247 No deleterious effects*at 14 day exposure Pass @ 28 days 

8.  Salt Spray ASTM B 117 No deleterious effects* at 300 hours Pass @ 300 hrs 

9.  Abrasion 
Resistance 

ASTM D 968 No cracking or loss of film integrity at 528 
quarts (500 L) of sand 

Pass @ 528 quarts 

 (1000 L) (Stolit) 

10.  Mildew 
Resistance 

ASTM D 3273 No growth supported during 28 day 
exposure period 

Pass* @ 28 days 

11.  Impact 
Resistance 

ASTM E 2486 Level 1: 25-49 in-lbs (2.83-5.54J) 

Level 2: 50-89 in-lbs (5.65-10.1J) 

Level 3: 90-150 in-lbs (10.2-17J) 

Level 4: >150 in-lbs (>17J) 

Pass with one layer Sto Mesh 

Pass with one layer Sto Mesh 

Pass with one layer Sto 
Intermediate Mesh 

Pass* with one layer Sto Armor 
Mat and one layer Sto Mesh 

* No deleterious effects: no cracking, checking, crazing, erosion, rusting, blistering, peeling or delamination 

 

Table 3 Air/Moisture Barrier and EIFS Fire Performance 

TEST METHOD CRITERIA RESULT 

1. Fire 
Endurance 

ASTM E 119 Maintain fire resistance of existing rated 
assembly 

Pass (4 inch [102 mm] maximum 
allowable insulation thickness) 

2.  Intermediate 
Scale Multi-
Story Fire 
Test 

NFPA 285  

(formerly UBC 
Standard 26-9) 

1. Resistance to vertical spread of flame 
within the core of the panel from one story 
to the next 

2. Resistance to flame propagation over 
the exterior surface 

3. Resistance to vertical spread of flame 
over the interior surface from one story to 
the next 

4. Resistance to significant lateral spread 
of flame from the compartment of fire origin 
to adjacent spaces 

Pass with 12 inches (305 mm) 
insulation  

3.  Radiant Heat 
Ignition 

NFPA 268 

 

No ignition @ 20 minutes Pass with 1 and 12 inches (25 and 
305 mm) insulation 

4. Surface 
Burning 
(individual 
components) 

ASTM E 84 Individual components shall each have a 
flame spread of 25 or less, and smoke 
developed of 450 or less 

Flame Spread: < 25 

Smoke Developed: < 450 

 

Table 4 EIFS Component Performance 

TEST METHOD CRITERIA RESULT 

1.  Alkali 
Resistance of 
Reinforcing 
Mesh 

ASTM E 2098 Greater than 120 pli (21 dN/cm) retained 
tensile strength  

Pass 

2.  Requirements 
for Rigid PVC 
Accessories 

ASTM D 1784 Meets cell classification 13244C Pass 
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1.6 QUALITY ASSURANCE 

 

A. Manufacturer Requirements 

 

1. Member in good standing of the EIFS Industry Members Association (EIMA). 

2. Air/moisture barrier and EIFS manufacturer for a minimum of thirty (30) years. 

3. Manufacturing facilities ISO 9001:2008 Certified Quality System and ISO 

14001:2004 Certified Environmental Management System. 

 

B. Contractor Requirements 

 

1. Engaged in application of similar systems for a minimum of three (3) years. 

2. Knowledgeable in the proper use and handling of Sto materials. 

3. Employ skilled mechanics who are experienced and knowledgeable in 

air/moisture barrier and EIFS application, and familiar with the requirements of 

the specified work. 

4. Successful completion of minimum of three (3) projects of similar size and 

complexity to the specified project. 

5. Provide the proper equipment, manpower and supervision on the job site to 

install the system in compliance with Sto's published specifications and details 

and the project plans and specifications. 

 

C. Expanded Polystyrene (EPS) Insulation Board Manufacturer Requirements 

 

1. EPS board listed by an approved agency. 

2. EPS board manufactured under Sto licensing agreement and recognized by Sto as 

being capable of producing EPS insulation board to meet EIFS requirements. 

3. EPS board labeled with information required by Sto, the approved listing agency, 

and the applicable Building Code in effect at the project location. 

 

D. Mock-up Testing 

 

1. Construct full-scale mock-up of typical air/moisture barrier and EIFS/window 

wall assembly with specified tools and materials and test air and water infiltration 

and structural performance in accordance with ASTM E 283, ASTM E 331 and 

ASTM E 330, respectively, through independent laboratory. Mock-up shall 

comply with requirements of project specifications. Where mock-up is tested at 

job site maintain approved mock-up at site as reference standard. If tested off-site 

accurately record construction detailing and sequencing of approved mock-up for 

replication during construction. 

 

E. Inspections 

 

1. Provide independent third party inspection where required by Code or Contract 

Documents. 

2. Conduct inspections in accordance with Code requirements and Contract 

Documents. 
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1.7 DELIVERY, STORAGE AND HANDLING 

 

A. Deliver all materials in their original sealed containers bearing manufacturer's name and 

identification of product. 

 

B. Protect coatings (pail products) from freezing and temperatures in excess of 90 deg. F 

(32deg. C). Store away from direct sunlight. 

 

C. Protect Portland cement based materials (bag products) from moisture and humidity. 

Store under cover off the ground in a dry location. 

 

1.8 PROJECT/SITE CONDITIONS 

 

A. Maintain ambient and surface temperatures above 40 deg. F (4 deg. C) during application 

and drying period, minimum 24 hours after application of Air/Moisture barrier and EIFS 

products. 

 

B. Provide supplementary heat for installation in temperatures less than 40 deg. F (4 deg. C). 

 

C. Provide protection of surrounding areas and adjacent surfaces from application of 

products. 

 

1.9 COORDINATION/SCHEDULING  

 

A. Provide site grading such that the EIFS terminates above grade a minimum of 6 inches 

(150 mm) or as required by Code. 

 

B. Coordinate installation of foundation waterproofing, roofing membrane, windows, doors 

and other wall penetrations to provide a continuously connected air and moisture barrier. 

 

C. Provide protection of rough openings before installing windows, doors, and other 

penetrations through the wall. 

 

D. Install window and door head flashing immediately after windows and doors are 

installed. 

 

E. Install diverter flashings wherever water can enter the wall assembly to direct water to the 

exterior. 

 

F. Install splices or tie-ins from air/moisture barrier over back leg of flashings, starter tracks, 

and similar details to form a shingle lap that directs incidental water to the exterior. 

 

G. Install copings and sealant immediately after installation of the the EIFS when coatings 

are dry, and such that, where sealant is applied against the EIFS surface, it is applied 

against the base coat or primed base coat surface. 

 

H. Schedule work such that air/moisture barrier is exposed to weather no longer than 30 

days. 

 

I. Attach penetrations through the EIFS to structural support and provide water tight seal at 

penetrations. 
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1.10 WARRANTY 

 

A. Provide manufacturer's standard warranty. 

 

PART 2 - PRODUCTS 

 

2.1 MANUFACTURERS 

 

A. Provide Air/Moisture Barrier and EIFS coatings and accessories from single source 

manufacturer or approved supplier. 

 

B. The following are acceptable Basis of Design Manufacturers: 

 

1. Sto Corp. – Air/Moisture Barrier, EIFS:  Sto Therm® ci EPS Classic®. 

2. Sto Corp. Insulation – Insulation Board. 

3. Plastic Components, Inc. – EIFS Accessories. 

 

2.2 AIR/MOISTURE BARRIER  

 

A. StoGuard® 

 

1. Joint Treatment, Rough Opening Protection, and Detail Components:  

 

a. Sto Gold Fill® – ready mixed coating applied by trowel or knife for 

rough opening protection of frame walls and joint treatment of sheathing 

when used with StoGuard Mesh. Also used as a detail component with 

StoGuard Mesh to splice over back flange of starter track, flashing, and 

similar ship lap details. 

b. Sto Gold Coat® – ready mixed coating applied by brush, roller or spray 

for rough opening protection of frame walls and joint treatment of 

sheathing when used with StoGuard Fabric. Also used as a detail 

component with StoGuard Fabric to splice over back flange of starter 

track, flashing, and similar ship lap details. 

c.  StoGuard RapidFill™ – one component rapid drying gun-applied joint 

treatment for sheathing. Also used at static transition joints or seams in 

construction and to seal fish mouths, wrinkles, seams, gaps, holes, or 

other voids in StoGuard air barrier materials. Also used as a detail 

component to splice over back flange of starter track, flashing, and 

similar ship lap details. 

d. StoGuard RapidSeal™ – one component rapid drying gun-applied rough 

opening protection for frame and CMU walls without mesh or fabric 

reinforcement. Also use as a joint treatment for sheathing when used 

with StoGuard Mesh. Also used to seal fish mouths, wrinkles, seams, 

gaps, holes, or other voids in StoGuard air barrier materials. 

 

2. Waterproof Coating: Sto Gold Coat® – ready mixed waterproof coating for 

concrete, concrete masonry, wood-based sheathing, and glass mat gypsum 

sheathing. 
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3. Transition Membrane: StoGuard Transition Membrane – flexible air barrier 

membrane for continuity at transitions such as sheathing to foundation, dissimilar 

materials (CMU to frame wall), wall to balcony floor slab or ceiling, flashing 

shingle lap transitions, floor line deflection joints, masonry control joints, and 

through wall joints in masonry or frame construction. 

 

2.3 ADHESIVE  

 

A. Sto TurboStick™ – one component polyurethane spray foam adhesive. 

 

2.4 INSULATION BOARD 

 

A. Sto EPS Insulation Board:  Nomimal 1.0 lb/cf Expanded polystyrene (EPS) insulation 

board incompliance with ASTM E 2430 and ASTM C578 Type 1 requirements listed, 

labeled, and furnished in accordance with paragraph 1.6.C of this section. 

 

2.5 BASE COAT 

 

A. Sto BTS® Xtra – one component polymer modified cement based high build base coat 

for insulation board. Also used as a leveler for concrete and masonry surfaces. 

 

B. Waterproof Base Coat: 

 

1. Sto Flexyl – fiber reinforced acrylic based waterproof base coat mixed with 

portland cement (for use as a waterproof base coat over Sto BTS Xtra for 

foundations, parapets, splash areas, trim and other projecting Architectural 

features). 

 

2.6 REINFORCING MESHES  

 

A. Standard Mesh: 

 

1. Sto Mesh – nominal 4.5 oz/yd2 (153 g/m2), symmetrical, interlaced open-weave 

glass fiber fabric made with alkaline resistant coating for compatibility with Sto 

materials achieves Medium Impact Classification. 

 

B. Ultra-High Impact Mesh 

 

1. Sto Armor Mat – nominal 15 oz/yd2 (509 g/m2), ultra high impact, double 

strand, interwoven, open-weave glass fiber fabric with alkaline resistant coating 

for compatibility with Sto materials.  Recommended to a minimum height of 6’-

0” [1.8m] above finished grade at all areas accessible to pedestrian traffic and 

other areas exposed to abnormal stress or impact. Achieves Ultra High Impact 

Classification when applied beneath Sto Mesh. 
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C. Specialty Meshes 

 

1. Sto Detail Mesh – nominal 4.2 oz/yd2 (143 g/m2), flexible, symmetrical, 

interlaced glass fiber fabric, with alkaline resistant coating for compatibility with 

Sto materials used for standard back wrapping, aesthetic detailing, and 

reinforcement of sheathing joints and protection of rough openings with trowel 

applied air/moisture barrier. 

 

2.7 PRIMER  

 

A.  StoPrime Sand – acrylic based tintable primer with sand for roller application. 

 

 

2.8 FINISH COAT 

 

A. Stolit® – acrylic based textured wall finish with graded marble aggregate. 

 

2.9 JOB MIXED INGREDIENTS 

 

A. Water – clean and potable. 

 

B. Portland cement – Type I, Type II, or Type I-II in conformance with ASTM C 150. 

 

2.10 ACCESSORIES 

 

A. Starter Track – Rigid PVC (polyvinyl chloride) plastic track Part No. STDE as furnished 

by Plastic Components, Inc., 9051 NW 97th Terrace, Miami, Florida 33178 (800 327-

7077). 

 

B. Sto-Mesh Corner Bead Standard – one component PVC (polyvinyl chloride) accessory 

with integral reinforcing mesh for outside corner reinforcement. 

 

C. Sto Drip Edge Profile - one component PVC (polyvinyl chloride) accessory with integral 

reinforcing mesh that creates a drip edge and plaster return. 

 

2.11 MIXING 

 

A. Sto Gold Fill – mix with a clean, rust-free high speed mixer to a uniform consistency. 

 

B. Sto Gold Coat – mix with a clean, rust-free high speed mixer to a uniform consistency. 

 

C. Sto BTS Xtra – mix ratio with water: 4.75- 5 quarts (4.5-4.7 L) of clean potable water per 

38 pound (17.2 kg) bag of Sto BTS Xtra. Pour water into a clean mixing pail. Add Sto 

BTS Xtra, mix to a uniform consistency and allow to set for approximately 5 minutes. 

Adjust mix if necessary with additional Sto BTS Xtra or water and remix to a uniform 

trowel consistency. Avoid retempering. Keep mix ratio consistent. Do not exceed 

maximum amount of water in mix ratio. 
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D. Sto Flexyl – mix ratio with portland cement: 1:1 ratio by weight. Pour Sto Flexyl into a 

clean mixing pail. Add portland cement, mix to a uniform consistency and allow to set 

for approximately five minutes. Adjust mix if necessary with additional Sto Flexyl and 

remix to a uniform trowel consistency. Avoid retempering. Keep mix ratio consistent. 

 

E. Sto Watertight Coat – pour liquid component into a clean mixing pail. Add dry 

component, mix to a uniform consistency and allow to set for approximately five 

minutes. Adjust mix if necessary and remix to a uniform trowel consistency. Avoid 

retempering. Keep mix ratio consistent. 

 

F. Sto primer – mix with a clean, rust-free high speed mixer to a uniform consistency. 

 

G. Stolit – mix with a clean, rust-free high speed mixer to a uniform consistency. A small 

amount of water may be added to adjust workability. Limit addition of water to amount 

needed to achieve the finish texture. 

 

H. Mix only as much material as can readily be used. 

 

I. Do not use anti freeze compounds or other additives. 

 

PART 3 - EXECUTION 

 

3.1 ACCEPTABLE INSTALLERS 

 

A. Prequalify under Quality Assurance requirements of this specification (paragraph 1.6B). 

 

3.2 EXAMINATION 

 

A. Inspect concrete and masonry substrates, if applicable, prior to start of application for: 

 

1. Contamination – algae, chalkiness, dirt, dust, efflorescence, form oil, fungus, 

grease, laitance, mildew or other foreign substances. 

2. Surface absorption and chalkiness. 

3. Cracks – measure crack width and record location of cracks. 

4. Damage and deterioration such as voids, honeycombs and spalls. 

5. Moisture content and moisture damage – use a moisture meter to determine if the 

surface is dry enough to receive the products and record any areas of moisture 

damage. 

6. Compliance with specification tolerances – record areas that are out of tolerance 

(greater than ¼ inch in 8-0 feet [6mm in 2438 mm] deviation in plane). 

 

B. Inspect sheathing application for compliance with applicable requirement and installation 

in conformance with specification and manufacturer requirements: 

 

1. Glass Mat Faced gypsum sheathing compliant with ASTM C 1177. 

2. Exterior Grade and Exposure I wood based sheathing – APA Engineered Wood 

Association E 30. 

3. Cementitious sheathing – consult manufacturer. 

4. Attachment into structural supports with adjoining sheets abutted (gapped if 

wood-based sheathing) and fasteners at required spacing to resist design wind 

pressures as determined by design professional. 
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5. Fasteners seated flush with sheathing surface and not over-driven. 

 

C. Report deviations from the requirements of project specifications or other conditions that 

might adversely affect the Air/Moisture Barrier and the EIFS installation to the General 

Contractor. Do not start work until deviations are corrected. 

 

3.3 SURFACE PREPARATION 

 

A. Remove surface contaminants on concrete, concrete masonry, gypsum sheathing, or 

coated gypsum sheathing surfaces. 

 

B. Repair cracks, spalls or damage in concrete and concrete masonry surfaces and level 

concrete and masonry surfaces to comply with required tolerances. 

 

C. Apply conditioner (consult Sto) by spray or roller to chalking or excessively absorptive 

surfaces or pressure wash to remove surface chalkiness. 

 

D. Remove fasteners that are not anchored into supporting construction and seal holes with 

air barrier material. 

 

E. Seal over-driven fasteners with air barrier material and install additional fasteners as 

needed to comply with fastener spacing requirement. 

 

F. Fill large gaps between sheathing or voids around pipe, conduit, scupper, and similar 

penetrations with spray foam and shave flush with surface (refer to Sto Details). 

 

G. Replace weather-damaged sheathing and repair or replace damaged or cracked sheathing. 

 

3.4 INSTALLATION 

 

A. Transition Detailing with StoGuard Transition Membrane: 

 

1. At floor line deflection joints up to 1 inch (25 mm) wide, and static joints and 

transitions such as sheathing to foundation, dissimilar materials (i.e., CMU to 

frame wall), flashing shingle-lap transitions, and wall to balcony floor slab or 

ceiling: 

 

a. Apply waterproof coating (Sto Gold Coat) liberally to properly prepared 

surfaces with brush, roller, or spray. 

b. Place pre-cut lengths of StoGuard Transition Membrane centered over 

the transition in the wet coating. At changes in plane crease the 

membrane and similarly place the membrane material in the wet coating. 

At floor line deflection joints achieve a slightly concave profile (recessed 

into the joint) of the membrane. 

c. Immediately top coat the membrane with additional coating and apply 

pressure with brush or roller to fully embed the membrane in the coating 

and achieve a smooth and wrinkle-free surface without gaps or voids.  

d. Apply coating liberally along all top horizontal edges on walls and along 

all edges on balcony floor slabs to fully seal the edges.  
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e. Overlap minimum 2 inches (51 mm) at ends and adhere lap seams 

together with coating. Shingle lap vertical seams and vertical to 

horizontal intersections with minimum 2 inch (51 mm) overlap.  

 

2. At movement joints up to 1 inch (25 mm) wide with up to + 50% movement such 

as masonry control joints, and through wall joints in masonry or frame 

construction: 

 

a. Insert backer rod sized to friction fit in the joint (diameter 25% greater 

than joint width).  

b. Recess the backer rod ½ inch (13 mm).  

c. Apply the waterproof coating liberally to properly prepared surfaces with 

brush, roller, or spray along the outer surface on each side of the joint 

(not in the joint).  

d. Immediately place the membrane by looping it into the joint against the 

backer rod surface to provide slack.  

e. Embed the membrane in the wet coating along the outer surface on the 

sides of the joint by top coating with additional coating material and 

applying pressure with a brush or roller. 

 

3. For all applications, after the membrane installation is complete and the 

waterproof coating is dry: 

 

a. Apply a final liberal coat of the waterproof coating to all top horizontal 

edges on walls to ensure waterproofing integrity. Similarly apply coating 

at all edges on balcony floor slabs. 

b. Inspect the installed membrane for fish mouths, wrinkles, gaps, holes or 

other deficiencies. Correct fish mouths or wrinkles by cutting, then 

embedding the area with additional coating applied under and over the 

membrane.  

c. Seal gaps, holes, and complex geometries at three dimensional corners 

with StoGuard RapidFill or StoGuard RapidSeal.  

 

B. Transition Detailing with StoGuard RapidFill  

 

1. At flashing shingle laps, and through wall penetrations such as pipes, electrical 

boxes, and scupper penetrations:  

 

a. Flashing leg or penetration flange must be seated flat against the wall 

surface without gaps. Apply StoGuard RapidSeal liberally with a 

caulking gun in a zig-zag pattern across the flashing leg or flange/wall 

surface seam and spread to a thickness that covers the flange and fastener 

penetrations and directs water away from the wall. Extend application 

minimum 1 inch (25 mm) onto both surfaces (flashing leg/flange and 

wall surface).  

b. At through wall penetrations without flanges ensure the penetrating 

element (i.e., pipe or scupper) is fitted snug against abutting wall 

surfaces. Apply a fillet bead with a caulking gun around the penetration 

and tool against both surfaces (penetration and wall surface) to create a 

bead profile that directs water away from the penetration. Extend 

application minimum 1 inch (25 mm) onto both surfaces.  
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C. Rough Opening Protection: 

 

1. Sto Gold Fill with StoGuard Mesh: apply 9 inch (229 mm) wide StoGuard Mesh 

at rough openings. Immediately apply Sto Gold Fill by spray or trowel over the 

mesh and spread with a trowel to create a smooth surface that completely covers 

the mesh (refer to Sto Detail 20.20M).  

2. StoGuard RapidSeal: apply a generous bead of StoGuard RapidSeal with a 

caulking gun in a zig-zag pattern along the inside and outside surface of the 

rough opening. Spread with a 6 inch (152 mm) wide plastic drywall knife all the 

way around the opening (refer to Sto Details 20.20R and 21.20R) 

 

D. Sheathing Joint Treatment 

 

1. Sto Gold Fill with StoGuard Mesh: place 4 inch (102 mm) wide mesh centered 

along sheathing joints and minimum 9 inch (229 mm) wide mesh centered and 

folded at inside and outside corners. Immediately apply Sto Gold Fill by spray or 

trowel and spread with a trowel to create a smooth surface that completely covers 

the mesh.  

 

E. Air/Moisture Barrier Coating Installation 

 

1. Plywood and Gypsum Sheathing: apply waterproof coating by spray or roller 

over sheathing surface, including the dry joint treatment, rough opening 

protection, and transition areas, to a uniform wet mil thickness of 10 mils in one 

coat. Use ½ inch (13 mm) nap roller for plywood. Use ¾ inch (19 mm) nap roller 

for glass mat faced gypsum sheathing. Protect from weather until dry. 

2. CMU Surfaces:  

 

a. Repair static cracks up to 1/2 inch (13 mm) wide with StoGuard 

RapidFill. Rake the crack with a sharp tool to remove loose or friable 

material and blow clean with oil-free compressed air. Apply the crack 

filler with a trowel or putty knife over the crack and tool the surface 

smooth. (Note: For moving cracks or cracks larger than ½ inch, consult 

with a structural engineer for repair method). Protect repair from weather 

until dry. 

b. Liberally apply two coats of Sto Gold Coat to the surface with a ¾ inch 

nap roller or spray equipment to a minimum wet thickness of 10 – 30 

mils each, depending on surface condition. Additional coats may be 

necessary to provide a void and pinhole free surface. Protect from 

weather until dry. 

 

F. Air /Moisture Barrier Connections and Shingle Laps 

 

1. Coordinate installation of connecting air barrier components with other trades to 

provide a continuous air tight membrane. 

2. Coordinate installation of flashing and other moisture protection components 

with other trades to achieve complete moisture protection such that water is 

directed to the exterior, not into the wall assembly, and drained to the exterior at 

sources of leaks (windows, doors and similar penetrations through the wall 

assembly). 
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3. Splice-in head flashings above windows, doors, floor lines, roof/sidewall step 

flashing, and similar locations with StoGuard detail component to achieve 

shingle lap of the air/moisture barrier such that water is directed to the exterior. 

 

G. EIFS Installation  

 

1. Starter Track 

 

a. Strike a level line at the base of the wall to mark where the top of the 

starter track terminates.  

b. Attach the starter track even with the line into structural supports with 

the proper fastener: Type S-12 corrosion resistant screws for steel 

framing with minimum 3/8 inch (9 mm) and three thread penetration, 

galvanized or zinc coated nails for wood framing with minimum 3/4 inch 

(19 mm) penetration, and corrosion resistant concrete or masonry screws 

with minimum 1 inch (25 mm) penetration for concrete or CMU. Attach 

between studs into blocking as needed to secure the track flat against the 

wall surface. Attach at maximum 16 inches (406 mm) on center into 

framing. For solid wood sheathing or concrete/masonry surfaces, attach 

directly at 12 inches (305 mm) on center maximum. 

c. Butt sections of starter track together. Miter cut outside corners and abut. 

Snip front flange of one inside corner piece (to allow EPS insulation 

board to be seated inside of track) and abut. 

d. Install Starter Track at other EIFS terminations as designated on detail 

drawings: above roof along dormers or gable end walls, and beneath 

window sills with concealed flashing (refer to Sto Details). 

 

2. Detail Splice Strips for Starter Track, Flashing at Floor Lines, Head of Windows 

and Doors 

 

a. Starter Track, Window/Door Head Flashing, Floor Line Flashing, and 

Roof/Side Wall Step Flashing: Install minimum 4 inch (100 mm) wide 

detail component over back flange of starter track, floor line flashing, 

head flashing, and roof/side wall step flashing. Center the detail 

component so it spans evenly between the back leg of flashing (or 

accessory) and the coated sheathing. Make a smooth transition to the 

coated sheathing with a trowel, knife, or roller, depending on the detail 

component material being used. When Sto Gold Fill with StoGuard 

Mesh is the detail component apply another coat of the waterproof 

coating over the detail area. Do not leave detail components exposed for 

more than 30 days. 

 

3. Backwrapping 

 

a. Apply a strip of detail mesh to the dry air/moisture barrier at all system 

terminations (windows, doors, expansion joints, etc.) except where the 

Starter Track is installed. The mesh must be wide enough to adhere 

approximately 4 inches (100 mm) of mesh onto the wall, be able to wrap 

around the insulation board edge and cover a minimum of 2 ½ inches (64 

mm) on the outside surface of the insulation board. Attach mesh strips to 

the air/moisture barrier and allow them to dangle until the backwrap 
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procedure is completed (paragraph 3.04 G1). Alternatively, pre-wrap 

terminating edges of insulation board. 

 

4. Adhesive Application and Installation of Insulation Board 

 

a. Ensure the air/moisture barrier surface (Sto Gold Coat) is free of surface 

contamination. Install the insulation board within 30 days of the 

application of the air/moisture barrier coating (Sto Gold Coat), or clean 

the surface and recoat with Sto Gold Coat. 

b. Cut the insulation board squarely to a 2 x 4 foot (0.6 x 1.2 m) dimension 

(if not already furnished pre-cut).  

c. Rasp the interior lower face of insulation boards to provide a snug 

friction fit into the Starter Track. 

d. Apply adhesive to the back of the insulation board with the dispensing 

pistol approximately ¾ inch (19 mm) from ends. Apply 6 additional 

ribbons spaced equally at no greater than 5-6 inches (127-152 mm) apart 

between the end ribbons for a total of 8 ribbons.  Apply uniform ribbons 

of adhesive parallel with the SHORT dimension of the board so that 

when boards are placed on the wall the ribbons will be VERTICAL. 

Apply adhesive ribbons approximately ½ inch (51 mm) in diameter 

which will expand to ¾ – 1 inch (19 – 25 mm). Keep adhesive ½ inch 

(51 mm) short of board edges. Allow adhesive to “dwell” and become 

“tacky” before placing boards on wall. Adhesive will look smooth, not 

jagged, when ready to apply to wall surface. Place boards while adhesive 

is “tacky” and before adhesive “skins”.  

e. Place insulation boards in a running bond pattern on the wall with the 

long dimension horizontal. Start by inserting the lower edge of the 

boards inside the starter track at the base of the wall until they contact the 

bottom of the track. Apply light pressure when placing the boards. After 

boards have been in place for 5-10 minutes use a straight edge to lightly 

press the boards inward and to keep board joints flush, as post expansion 

of the adhesive may force boards slightly outward.  

f. Bridge sheathing joints by a minimum of 6 inches (152 mm). Interlock 

inside and outside corners. 

g. Butt all board joints tightly together to eliminate any thermal breaks. 

Care must be taken to prevent any adhesive from getting between the 

joints of the boards. 

h. Cut insulation board in an L shaped pattern to fit around openings. Do 

not align board joints with corners of openings. 

i. Check for satisfactory contact of the insulation board with the substrate. 

If any boards have loose areas use the dispensing pistol to create a hole 

through the board and inject adhesive to attach the loose area. Allow the 

adhesive to expand to the outer face of the board while withdrawing the 

pistol. Cut excess adhesive flush with the surface of the insulation. Do 

not use nails, screws, or any other type of non-thermal mechanical 

fastener. 

 

5. Slivering and Rasping of Insulation Board Surface 

 

a. Make sure insulation boards are fully adhered to the substrate before 

proceeding to steps in paragraph 3.4.G.6. 
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b. Fill any open joints in the insulation board layer with slivers of insulation 

or the spray foam adhesive.  

c. Rasp the insulation board surface to achieve a smooth, even surface and 

to remove any ultraviolet ray damage. 

 

6. Trim, Reveals and Projecting Aesthetic Features 

 

a. Attach features and trim where designated on drawings with adhesive to 

a base layer of insulation board or to the coated sheathing surface. Fill 

any gaps between the trim and base layer of insulation with spray foam 

adhesive and rasp flush with the trim surface. Slope the top surface of all 

trim/features minimum 1:2 (27o) and the bottom of all horizontal reveals 

minimum 1:2 (27o). 

b. Cut reveals/aesthetic grooves with a hot-knife, router or groove-tool in 

locations indicated on drawings. 

c. Offset reveals/aesthetic grooves minimum 3 inches (75 mm) from 

insulation board joints. 

d. Do not locate reveals/aesthetic grooves at high stress areas. 

e. Ensure minimum ¾ inch (19 mm) thickness of insulation board at the 

bottom of the reveals/aesthetic grooves. 

 

7. Completion of Backwrapping 

 

a. Complete the backwrapping procedure by applying base coat to exposed 

edges of insulation board and approximately 4 inches (100 mm) onto the 

face of the insulation board. Pull mesh tight around the board and embed 

it in the base coat with a stainless steel trowel. Use a corner trowel for 

clean, straight lines. Smooth any wrinkles or gaps in the mesh. 

 

H. Accessory Installation 

 

1. Corner Bead: cut the corner bead accessory to proper length as needed.  Use full 

pieces wherever possible and avoid using short filler pieces.  Offset accessory 

butt joints from substrate joints.   Apply base coat with a stainless steel trowel to 

an approximate thickness of 1/8 inch (3 mm) to the outside corner area that will 

receive the accessory.  Immediately place the accessory directly into the wet base 

coat material.  Do not slide into place.  Press the accessory into place.  A corner 

trowel is best for this purpose. Embed and completely cover the mesh and PVC 

by troweling from the corner to the edge of the mesh so that no mesh or PVC 

color is visible.  Avoid excess build-up of base coat and feather along mesh 

edges.  Adjoin separate pieces by abutting PVC to PVC and overlapping the 

mesh “tail” from one piece onto the next piece.  Fully embed the accessory and 

mesh “tail” in base coat material.  When installing field mesh reinforcement 

overlap accessory mesh and PVC.  Remove any excess base coat from the 

outside corner..  

2. Drip Edge: install the drip edge accessory prior to application of field mesh 

(paragraph 3.4.2 I5 below).  Install with arrow on mesh pointing UP.  Cut the 

accessory to proper length as needed.  Use full pieces wherever possible and 

avoid using short filler pieces.  Offset accessory butt joints from substrate joints.  

Apply base coat with a stainless steel trowel to an approximate thickness of 1/8 

inch (3 mm) to the area that will receive the accessory.  Immediately place the 
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accessory directly into the wet base coat material and press into place.  Do not 

slide into place. Embed and completely cover the mesh and PVC by troweling 

from the drip edge screed rail to the edge of the mesh.  Avoid excess build-up of 

base coat, feather along mesh edges, and remove any excess base coat from the 

drip edge nosing.  Abut adjoining pieces and install as described above.  When 

installing field mesh reinforcement overlap accessory mesh 4 inches (10 cm) on 

both vertical and horizontal faces so the PVC is overlapped, and remove any 

excess base coat from the drip edge nosing.  On vertical and horizontal faces of 

the accessory install finish to the drip edge lines and remove any protruding 

finish from the drip edge nosing.     

 

I. Base Coat and Reinforcing Mesh Application 

 

1. Ensure the insulation board is firmly adhered and free of surface contamination 

or UV degradation, and is thoroughly rasped before commencing the base coat 

application.  

2. Apply minimum 9x12 inch (225x300 mm) diagonal strips of detail mesh at 

corners of windows, doors, and all penetrations through the system. Embed the 

strips in wet base coat and trowel from the center to the edges of the mesh to 

avoid wrinkles. 

3. Apply detail mesh at trim, reveals and projecting Architectural features. Embed 

the mesh in the wet base coat. Trowel from the base of reveals to the edges of the 

mesh. 

4. Ultra-High impact mesh application (recommended to a minimum height of 6’-0" 

[1.8 m] above finished grade at all areas accessible to pedestrian traffic and other 

areas exposed to abnormal stress or impact, and where indicated on contract 

drawings): apply base coat over the insulation board with a stainless steel trowel 

to a uniform thickness of approximately 1/8 inch (3 mm). Work horizontally or 

vertically in strips of 40 inches (1016 mm), and immediately embed the mesh 

into the wet base coat by troweling from the center to the edge of the mesh. Butt 

ultra-high impact mesh at seams. Allow the base coat to dry. 

5. Standard mesh application: Apply base coat over the insulation board, including 

areas with Ultra-High impact mesh, with a stainless steel trowel to a uniform 

thickness of approximately ⅛ inch (3 mm). Work horizontally or vertically in 

strips of 40 inches (1016mm), and immediately embed the mesh into the wet base 

coat by troweling from the center to the edge of the mesh. Overlap mesh not less 

than 2-½ inches (64 mm) at mesh seams and at overlaps of detail mesh. Feather 

seams and edges. Double wrap all inside and outside corners with minimum 6 

inch (152 mm) overlap in each direction (optional if corner bead accessory is 

used – see NOTE to paragraph 3.4.2 H1 above). Avoid wrinkles in the mesh. The 

mesh must be fully embedded so that no mesh color shows through the base coat 

when it is dry. Re-skim with additional base coat if mesh color is visible. 

6. Sloped Surfaces: for trim, reveals, aesthetic bands, cornice profiles, sills or other 

Architectural features that project beyond the vertical wall plane more than 2 

inches (51 mm) apply waterproof base coat with a stainless steel trowel to the 

sloped surface and minimum four inches (100 mm) above and below it. Embed 

standard mesh or detail mesh in the waterproof base coat and overlap mesh 

seams a minimum of 2-½ inches (65 mm). 

7. Allow base coat to thoroughly dry before applying primer or finish. 
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J. Primer application 

 

1. Ensure the base coat surface is free of surface contamination before commencing 

the primer application.  

2. Apply primer evenly with brush, roller or proper spray equipment over the clean, 

dry base coat and allow to dry thoroughly before applying finish. 

 

K. Finish Coat Application 

 

1. Ensure the base coat surface or primed base coat is free of surface contamination 

before commencing the finish application.  

2. Apply finish directly over the base coat or primed base coat when dry. Apply 

finish by spray or stainless steel trowel, depending on the finish specified. Follow 

these general rules for application of finish: 

 

a. Avoid application in direct sunlight. 

b. Apply finish in a continuous application, and work to an Architectural 

break in the wall. 

c. Weather conditions affect application and drying time. Hot or dry 

conditions limit working time and accelerate drying. Adjustments in the 

scheduling of work may be required to achieve desired results. Cool or 

damp conditions extend working time and retard drying and may require 

added measures of protection against wind, dust, dirt, rain and freezing. 

Adjust work schedule and provide protection. 

d. Do not install separate batches of finish side-by-side. 

e. Do not apply finish into or over sealant joints. Apply finish to outside 

face of wall only. 

f. Do not apply finish over irregular or unprepared surfaces, or surfaces not 

in compliance with the requirements of the project specifications. 

 

3.5 PROTECTION 

 

A. Provide protection of installed materials from water infiltration into or behind them. 

 

B. Provide protection of installed materials from dust, dirt, precipitation, freezing and 

continuous high humidity until they are fully dry. 

 

3.6 CLEANING, REPAIR AND MAINTENANCE 

 

A. Clean and maintain the EIFS for a fresh appearance and to prevent water entry into and 

behind the system. Repair cracks, impact damage, spalls or delamination promptly. 

 

B. Maintain adjacent components of construction such as sealants, windows, doors, and 

flashing, to prevent water entry into or behind the EIFS and anywhere into the wall 

assembly. 

 

C. Refer to Sto reStore Repair and Maintenance Guide for detailed information on 

restoration – cleaning, repairs, recoating, resurfacing and refinishing, or re-cladding. 

 

 

END OF SECTION 072419 
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SECTION 075423 – SINGLE PLY ROOFING SYSTEM (TPO)  

 

PART 1 - GENERAL 

 

1 1  SUMMARY 

 

A. Furnish and install a complete fully-adhered TPO roofing system, including: 

 

1. Roofing Manufacturer’s requirements for the specified warranty. 

2. Preparation of roof substrates. 

3. Treated wood nailers for roofing attachment. 

4. Rigid polyisocyanurate insulation, adhesive attached. 

5. Tapered polyisocyanurate insulation for roof slopes and roof crickets, adhesive 

attached. 

6. Roof cover board, adhesive attached. 

7. Roof-side parapet wall sheathing, mechanically attached. 

8. Fully adhered TPO elastomeric membrane roofing and flashings. 

9. Roof walkway pads, adhesive attached. 

10. Other roofing related items specified or indicated on the Drawings or otherwise 

necessary to provide a complete weatherproof roofing system. 

 

B. Disposal of demolition debris and construction waste is the responsibility of Contractor.  

Perform disposal in manner complying with all applicable federal, state, and local 

regulations.  Refer to Section 017419 – CONSTRUCTION WASTE MANAGEMENT 

AND DISPOSAL. 

 

C. Comply with the published recommendations and instructions of the roofing membrane 

Manufacturer, at http://Holcimelevate.com . 

 

D. Commencement of work by the Contractor shall constitute acknowledgement by the 

Contractor that this specification can be satisfactorily executed, under the project 

conditions and with all necessary prerequisites for warranty acceptance by roofing 

membrane Manufacturer.  No modification of the Contract Sum will be made for failure 

to adequately examine the Contract Documents or the project conditions. 

 

E. Refer to Structural Drawings, Sheet S001 – GENERAL NOTES for wind load 

information affecting roof components. 

 

1.2  RELATED SECTIONS 

 

A. Section 047200 – ARCHITECTURAL CAST STONE:  Cast stone coping at masonry 

veneer parapet walls. 

 

B. Section 053100 – STEEL DECK: Steel roof deck. 

 

C. Section 055100 – METAL STAIRS: Steel Roof Access Stair. 

 

D. Section 061000 – ROUGH CARPENTRY: Treated wood nailers associated with roofing 

installation. 
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E. Section 074213.23 – ALUMINUM COMPOSITE MATERIAL (ACM) PANELS for 

ACM copings at roof parapet walls. 

 

F. Section 076200 – SHEET METAL FLASHING AND TRIM: Miscellaneous formed 

metal flashing and trim items associated with roofing. 

 

G. Section 077119 – MANUFACTURED SNAP-ON COPINGS:   Prefinished metal 

copings at exterior EIFS and metal panel parapet walls. 

 

H. Section 077233 – ROOF HATCHES:  Prefabricated roof hatch for roof access. 

 

I. Section 077234 – ROOF HATCH RAIL SYSTEM:   Prefabricated safety guardrail 

system for roof hatch. 

 

J. Division 22 – PLUMBING: Roof drains and plumbing piping. 

 

1.3  REFERENCE STANDARDS 

 

A. Definitions in the current additions of ASTM D1079 and National Roofing Contractors 

Association (NRCA) “The NCRA Roofing Manual: Membrane Roof Systems” apply to 

the work of this section. 

 

B. Referenced Standards:  The following standards form part of this specification only to the 

extent they are referenced as specification requirements. 

 

C. American Society for Testing and Materials (ASTM): 

 

1. ASTM C473 – Standard Test Methods for Physical Testing of Gypsum Panel 

Products. 

2. ASTM C518 – Standard Test Method for Steady-State Thermal Transmission 

Properties by Means of the Heat Flow Meter Apparatus. 

3. ASTM C1177 – Standard Specification for Glass Mat Gypsum Substrate for Use 

as Sheathing. 

4. ASTM C1289 – Standard Specification for Faced Rigid Cellular 

Polyisocyanurate Thermal Insulation Board. 

5. ASTM D1079 – Standard Terminology Relating to Roofing and Waterproofing. 

6. ASTM 6878 – Standard Specification for Thermoplastic Polyolefin Based Sheet 

Roofing. 

7. ASTM E84 – Standard Test Method for Surface Burning Characteristics of 

Building Materials. 

8. ASTM E96 – Standard Test Methods for Water Vapor Transmission of 

Materials. 

9. ASTM E661 – Standard Test Method for Performance of Wood and Wood-

Based Floor And Roof Sheathing Under Concentrated Static and Impact Loads. 

 

D. Factory Mutual (FM): 

 

1. FM 4470 – Single Ply, Polymer-Modified Bitumen Sheet, Built-Up Roof (BUR) 

and Liquid Applied Roof Assemblies for Use in Class 1 and Non-Combustible 

Roof Deck Construction. 
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E. US Voluntary Product Standard (PS): 

 

1. PS-1 – Construction and Industrial Plywood; 1995. 

2. PS-20 – American Softwood Lumber Standard; 2005. 

 

F. Underwriters Laboratories (UL). 

 

G. International Organization of Standardization (ISO): 

 

1. ISO 9001 – Quality Management Systems (QMS). 

 

H. American Society for Civil Engineers (ASCE):   

 

1. ASCE 7-16 – Minimum Design Loads and Associated Criteria for Buildings and 

Other Structures. 

 

1.4 SUBMITTALS 

 

A. Product Data: 

 

1. Provide membrane Manufacturer's printed data sufficient to show that all 

components of roofing system, including insulation and fasteners, comply with 

the specified requirements and with the membrane Manufacturer's requirements 

and recommendations for the system type specified; include data for each 

product used in conjunction with roofing membrane. 

2. Where UL or FM requirements are specified, provide documentation that shows 

that the roofing system to be installed is UL-Classified or FM-approved, as 

applicable.  Include data itemizing the components of the classified or approved 

system, showing compliance with required wind uplift requirements. 

3. Installation Instructions: Provide Manufacturer's instructions to installer, marked 

up to show exactly how all components will be installed; where instructions 

allow installation options, clearly indicate which option will be used. 

 

B. Shop Drawings:  Provide: 

 

1. The roof membrane Manufacturer's standard details customized for this project 

for all relevant conditions, including flashings, base tie-ins, roof edges, 

terminations, expansion joints, penetrations, and drains. 

 

C. Pre-Installation Notice:  Copy to show that Manufacturer's required Pre-Installation 

Notice (PIN) has been accepted and approved by the Manufacturer. 

 

D. Specimen Warranty:  Submit prior to starting work.  

 

E. Samples:  Submit samples of each product to be used. 

 

F. Closeout Submittals: 

 

1. Executed Warranty. 

2. Maintenance Data. 
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1.5  QUALITY ASSURANCE 

 

A. Applicator Qualifications:  Roofing installer shall have the following: 

 

1. Current Elevate Master Contractor status. 

2. At least five years experience in installing specified system. 

3. Capability to provide payment and performance bond to building Owner. 

 

B. Pre-Installation Conference:  Before start of roofing work, Contractor shall hold a 

meeting to discuss the proper installation of materials and requirements to achieve the 

warranty.  

 

1. Require attendance with all parties directly influencing the quality of roofing 

work or affected by the performance of roofing work. 

2. Review methods and procedures related to roofing installation, with special 

emphasis on  requirements for adhesive and mechanical fastener attachment to 

maintain wind uplift resistance as required by ASCE 7-16, including 

Manufacturer’s written instructions. 

3. Review and finalize construction schedule, and verify availability of materials, 

Installer’s personnel, equipment, and facilities needed to make progress and 

avoid delays. 

4. Examine deck substrate conditions and finishes, including flatness and fastening. 

5. Review structural loading limitations on roof deck during and after roofing. 

6. Review base flashings, special roof details, roofing system components, roof 

drainage slopes, crickets, roof penetrations, equipment curbs, and conditions of 

other construction that affects roofing system. 

7. Review governing regulations and requirements for insurance and certificates. 

8. Review temporary protection requirements for roofing system during and after 

installation. 

9. Review roof observation and repair procedures after roofing installation. 

10. Notify Architect well in advance of meeting. 

 

1.6  DELIVERY, STORAGE AND HANDLING 

 

A. Deliver products in Manufacturer's original containers, dry and undamaged, with seals 

and labels intact and legible. 

 

B. Store materials clear of ground and moisture with weather protective covering. 

 

C. Keep combustible materials away from ignition sources. 

 

D. Discard and legally dispose of material that cannot be applied within its stated shelf life. 

 

E. Handle and store roofing materials and place equipment in a manner to avoid permanent 

deflection of deck caused by structural overloading. 

 

1.7 FIELD CONDITIONS 

 

A. Proceed with installation only when existing and forecasted weather conditions permit 

roofing system to be installed in accordance with Manufacturer’s written instructions and 

warranty requirements. 
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1.8  WARRANTY 

 

A. Comply with all warranty procedures required by Manufacturer, including notifications, 

scheduling, and inspections. 

 

B. Warranty:  Elevate 20-Year Red Shieldtm Roofing System Limited Warranty covering 

membrane, roof insulation, and system accessories. 

 

1. Limit of Liability:  No dollar limitation (NDL). 

2. Scope of Coverage:  Repair leaks in the roofing system caused by: 

a. Ordinary wear and tear. 

b. Normal exposure to the elements. 

c. Manufacturing defect in Elevate brand materials. 

d. Defective workmanship used to install these materials. 

e. Damage due to winds up to 55 mph. 

 

3. Not Covered: 

 

a. Damage due to winds in excess of 55 mph. 

b. Damage due to hurricanes or tornadoes. 

c. Hail. 

d. Intentional damage. 

e. Unintentional damage due to normal rooftop inspections, maintenance, 

or service. 

 

1.9 SPECIAL WARRANTY 

 

A. Refer to Section 076200 – SHEET METAL FLASHING & TRIM, paragraph 1.5 for 

special two (2) year General Contractor and Roofing Subcontractor warranty covering 

weathertightness of all roofing and flashing materials and installation. 

 

PART 2 - PRODUCTS 

 

2.1 MANUFACTURERS 

 

A. Basis of Design Manufacturer - Roofing System:  Elevate roofing, lining, and wall 

systems, Nashville, Tennessee, http://www.holcimelevate.com, or approved equivalent. 

 

B. Roofing systems manufactured by others may be acceptable provided the roofing system 

is completely equivalent in materials and warranty conditions and the Manufacturer 

meets the following qualifications: 

 

1. Specializing in manufacturing the roofing system to be provided. 

2. Minimum ten years of experience manufacturing the roofing system to be 

provided. 

3. Able to provide a No Dollar Limit (NDL), single source roof system warranty 

backed by corporate assets in excess of one billion dollars. 

4. ISO 9001 certified. 

5. Able to provide polyisocyanurate insulation produced in own facilities. 
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C. Manufacturer of Insulation: Same Manufacturer as roof membrane. 

 

D. Manufacturer of Roof Cover Board and Roof-side Parapet Wall Sheathing: Refer to 

paragraph 2.5 of this section. 

 

E. Substitution Procedures: Refer to Section 012500 – SUBSTITUTION PROCEDURES 

and Section 016000 – PRODUCT REQUIREMENTS. 

 

2.2  ROOFING SYSTEM DESCRIPTION 

 

A. Roofing System: 

 

1. Membrane:  Thermoplastic Polyolefin (TPO). 

2. Thickness:  0.060 inch (60 mil). 

3. Membrane Attachment:  Adhered. 

4. Slope:  Provide slope of 1/4 inch per foot (1:48 ) (2%) by means of tapered 

insulation, as specified in paragraph 2.7.. 

5. Comply with applicable local building code requirements. 

6. Provide assembly having Underwriters Laboratories, Inc. (UL) Class A Fire 

Hazard Classification. 

 

B. Insulation 

 

1. Total System R-Value: 25 or greater. 

 

a. Maximum Board Thickness: 3-inch (76.2 mm). 

b.  Use as many layers as necessary to achieve required R-value. 

c. Stagger joints in adjacent layers. 

 

2. Base Layer: Polyisocyanurate foam board, non-composite. 

 

a. Attachment: Low-rise polyurethane adhesive. 

 

3. Fill Layers: Polyisocyanurate foam board, non-composite. 

 

a. Attachment: Low-rise polyurethane adhesive. 

 

4. Top Layer: Polyisocyanurate foam board, non-composite. 

 

a. Attachment: Low-rise polyurethane adhesive. 

 

D. Gypsum-Based Cover Board: 

 

1. Thickness: ½-inch (0.50-inch, 12.7 mm). 

2. Attachment: Low-rise polyurethane adhesive. 

 

2.3  TPO MEMBRANE MATERIALS 

 

A. Roof and Flashing Membrane:  Flexible, heat weldable sheet composed of thermoplastic 

polyolefin polymer and ethylene propylene rubber; complying with ASTM D 6878, with 

polyester weft inserted reinforcement and the following additional characteristics: 
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1. Thickness: 0.060-inch (60 mil, 1.52 mm). 

2. Color: White. 

3. Reinforcement: Polyester, weft-inserted scrim. 

4. Sheet Width: Use widest sheet practical for jobsite conditions to minimize field 

seams. 

5. Basis of Design: UltraPly™ TPO Membrane by Elevate. 

 

B. Curb and Parapet Flashing:  Same material as membrane, with encapsulated edge which 

eliminates need for seam sealing the flashing-to-roof splice; precut to 18 inches (457 

mm) wide.  Basis of Design:  UltraPlytm TPO 18” Curb Flashing. 

 

C. Formable Flashing:  Non-reinforced, flexible, heat weldable sheet, composed of 

thermoplastic polyolefin polymer and ethylene propylene rubber. 

 

1. Color:  Same as roofing membrane. 

2. Basis of Design Product:  UltraPly TPO Unsupported Flashing by Elevate. 

 

D. Factory-formed Weldable Flashing Accessories: UltraPly™ TPO Flashing (various) by 

Elevate. 

 

E. Self-Adhering Flashing Membrane: Unsupported (non-reinforced) TPO membrane 

factory laminated to white seam tape; UltraPly™ TPO Quickseam™ Flashing by Elevate. 

 

F. Factory-formed Self-Adhering Flashing Accessories: UltraPly™ TPO QuickSeam™ 

Flashing (various) by Elevate. 

 

G. Bonding Adhesive: Formulated for compatibility with TPO membrane and wide variety 

of substrate materials: UltraPly™ Bonding Adhesive by Elevate. 

 

H. Seam Edge Treatment: Clear polymer-based sealant, formulated for sealing exposed 

edges of membrane; UltraPly™ TPO Cut Edge Sealant by Elevate. 

 

I. Pourable Sealer: One part polyurethane; White One-Part Pourable Sealer by Elevate. 

 

J. Water Block Seal: Butyl rubber sealant for use between two surfaces, not exposed; Water 

Block Seal S-20 by Elevate. 

 

K. Metal Plates and Strips used for Fastening Membrane and Insulation: Steel with 

Galvalume coating; corrosion-resistance meeting FM 4470 criteria. 

 

L. Termination Bars: Aluminum bars with integral caulk ledge; 1-inch (33 mm) wide by 

0.10-inch (2.5 mm) thick; Termination Bar by Elevate. 

 

M. Roof Walkway Pads: TPO pad designed to provide protection from essential rooftop 

services and traffic and maintain integrity of the existing roof surface; UltraPly™ TPO 

Walkway Pad, White, by Elevate. 
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2.4 ACCESSORY MATERIALS 

 

A. Wood Nailers:  PS 20 dimension lumber, Structural Grade No. 2 or better Southern Pine, 

Douglas Fir; or PS 1, APA Exterior Grade plywood; pressure preservative treated. 

 

1. Width:  3-1/2 inches (90 mm), nominal minimum, or as wide as the nailing 

flange of the roof accessory to be attached to it. 

2. Thickness:  Same thickness as roof insulation. 

 

2.5 ROOF BOARD 

 

A. Furnish and install fiberglass-mat faced gypsum roof board for roof-side parapet wall 

sheathing and roof cover board in locations as shown on the Drawings. 

 

B. Submit complete product data, Manufacturer’s specifications, and installation 

instructions. 

 

C. Provide roof boards that comply with the following limits for surface burning 

characteristics when tested per ASTM E84: 

 

1. Flame Spread: 0. 

2. Smoke Developed: 0. 

 

D. Basis of Design: Furnish and install DensDeck® Prime Roof Board as manufactured by 

Georgia-Pacific Gypsum, LLC, or approved equivalent with the following characteristics: 

 

1. Thickness: ½-inch for roof cover board: 

 

a. Width: 4 feet.  

b. Length: 8 feet. 

c. Weight: 2.0 lbs./sq. ft. 

d. Surface: Fiberglass mat with non-asphaltic coating. 

e. Flexural Strength, Parallel (ASTM C473): 80 lbf, minimum. 

f. Compressive Strength (ASTM C473): 900 psi nominal. 

g. Flute Span (ASTM E661): 5- inches. 

h. Permeance (ASTM E96): greater than 23 perms. 

i. R-Value (ASTM C518): 0.56. 

j. Water Absorption (ASTM C1177): 5% maximum. 

k. Surface Water Absorption (ASTM C473): 1.0 grams nominal. 

 

2. Thickness: 5/8-inch for roof-side parapet wall sheathing. 

 

a. Width: 4 feet. 

b. Length: 8 feet. 

c. Weight: 2.5 lbs./sq. ft. 

d. Surface: Fiberglass mat with non-asphaltic coating. 

e. Flexural Strength, Parallel (ASTM C473): 100 lbf, minimum. 

f. Compressive Strength (ASTM C473): 900 psi nominal. 

g. Flute Span (ASTM E661): 8-inches. 

h. Permeance (ASTM E96): Greater than 17 perms. 

i. R-Value (ASTM C518): 0.67. 
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j. Water Absorption (ASTM C1177): 5% maximum. 

k. Surface Water Absorption (ASTM C473): 1.0 grams nominal. 

 

E. Adhere and mechanically attach as recommended by roof system Manufacturer and 

adhesive Manufacturer to meet Factory Mutual (FM) or Underwriter’s Laboratory (UL) 

guidelines for wind uplift resistance. 

 

F. Follow current Georgia Pacific LLC “Product Catalog” for installation recommendations. 

 

G. Protect gypsum roof board installations from damage and deterioration until the date of 

Substantial Completion. 

 

2.7 ROOF INSULATION 

 

A. Polyisocyanurate Board Insulation:  Closed cell polyisocyanurate foam with glass 

reinforced mat laminated to faces, complying with ASTM C 1289 Type II Class 1, with 

the following additional characteristics: 

 

1. Thickness Basis of Design: 4-1/2-inches for R27.9. Install in two (2) layers to 

meet and exceed minimum Code requirement of R25. 

 

a. One layer 2.5 inch (R15.5). 

b. One layer 2.0 inch (R12.4). 

 

2. Size: 48-inch (1.22 m) by 48-inch (1.22 m) nominal if adhesive attached 

(adhered). 

3. R-Value – Long Term Thermal Resistance (LTTR): Per inch of thickness, 

minimum 6.2 R at 40 deg. F (4.4 deg. C) and minimum 5.7R at 75 deg. F (23.9 

deg. C). 

4. Compressive Strength: 20 psi (138 kPa). 

5. Ozone Depletion Potential: Zero, made without CFC or HCFC blowing agents. 

6. Basis of Design Product: ISOGARD GL Polyiso board insulation by Elevate. 

 

2.8 LOW RISE FOAM ADHESIVE 

 

A. Two-component, low-rise polyurethane adhesive designed to attach polyisocyanurate 

insulation to a wide variety of acceptable substrates; Twin Jet, I.S.O.Stick™, I.S.O. Twin 

Pack™, or I.S.O. Spray™R by Elevate. Use adhesive as recommended by Manufacturer 

for project materials and substrate conditions. 

 

2.9 METAL ACCESSORIES: 

 

A. Aluminum Bar: Continuous 6063-T6 alloy aluminum extrusion with pre-punched slotted 

holes; miters welded; injection molded EPDM splice to allow thermal expansion. 

 

B. Anchor Bar Cleat: 20-gage, 0.036-inch (0.9 mm) G90 coated commercial type galvanized 

steel with pre-punched holes. 

 

C. Fasteners: Factor-provided corrosion resistant fasteners, with drivers; no exposed 

fasteners permitted. 
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PART 3 - INSTALLATION 

 

3.1 GENERAL 

 

A. Install roofing, insulation, flashings, and accessories in accordance with roofing 

Manufacturer's published instructions and recommendations for the specified roofing 

system.  Where Manufacturer provides no instructions or recommendations, follow good 

roofing practices and industry standards.  Comply with federal, state, and local 

regulations. 

 

B. Obtain all relevant instructions and maintain copies at project site for duration of 

installation period. 

 

C. Do not start work until Pre-Installation Notice has been approved by Manufacturer as 

confirmation that this project qualifies for Manufacturer's warranty. 

 

D. Perform work using competent and properly equipped personnel. 

 

E. Temporary closures, which ensure that moisture does not damage any completed section 

of the new roofing system, are the responsibility of the applicator.  Completion of 

flashings, terminations, and temporary closures shall be completed as required to provide 

a watertight condition. 

 

F. Install roofing membrane only when surfaces are clean, dry, smooth and free of snow or 

ice; do not apply roofing membrane during inclement weather or when ambient 

conditions will not allow proper application; consult Manufacturer for recommended 

procedures during cold weather.  Do not work with sealants and adhesives when material 

temperature is outside the range of 60 to 80 degrees F (15 to 25 degrees C). 

 

G. Protect adjacent construction, property, vehicles, and persons from damage related to 

roofing work; repair or restore damage caused by roofing work. 

 

1. Protect from spills and overspray from bitumen, adhesives, sealants and coatings. 

2. Particularly protect metal, glass, plastic, and painted surfaces from bitumen, 

adhesives, and sealants within the range of wind-borne overspray. 

3. Protect finished areas of the roofing system from roofing related work traffic and 

traffic by other trades. 

 

H. Until ready for use, keep materials in their original containers as labeled by the 

Manufacturer. 

 

I. Consult membrane Manufacturer's instructions, container labels, and Safety Data Sheets 

(SDS) for specific safety instructions.  Keep all adhesives, sealants, primers and cleaning 

materials away from all sources of ignition. 

 

3.2 EXAMINATION 

 

A. Examine roof deck to determine that it is sufficiently rigid to support installers and their 

mechanical equipment and that deflection will not strain or rupture roof components or 

deform deck. 
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B. Verify that surfaces and site conditions are ready to receive work.  Correct defects in the 

substrate before commencing with roofing work. 

 

C. Examine roof substrate to verify that it is properly sloped to drains. 

 

D. Verify that the specifications and drawing details are workable and not in conflict with 

the roofing Manufacturer's recommendations and instructions; start of work constitutes 

acceptable of project conditions and requirements. 

 

3.3 PREPARATION 

 

A. Take appropriate measures to ensure that fumes from adhesive solvents are not drawn 

into the building through air intakes. 

 

B. Prior to proceeding, prepare roof surface so that it is clean, dry, and smooth, and free of 

sharp edges, fins, roughened surfaces, loose or foreign materials, oil, grease and other 

materials that may damage the membrane. 

 

C. Fill all surface voids in the immediate substrate that are greater than 1/4 inch (6 mm) 

wide with fill material acceptable insulation to membrane Manufacturer. 

 

D. Seal, grout, or tape deck joints, where needed, to prevent material seepage into building. 

 

3.4 INSULATION AND COVER BOARD INSTALLATION 

 

A. Install insulation in configuration and with attachment method(s) specified in Part 2 – 

PRODUCTS, under Insulation. 

 

B. Install only as much insulation as can be covered with the complete roofing system 

before the end of the day’s work or before the onset of inclement weather. 

 

C. Lay roof insulation in courses parallel to roof edges. 

 

D. Neatly and tightly fit insulation to all penetrations, projections, and nailers, with gaps not 

greater than ¼-inch (6mm). Fill gaps greater than ¼-inch (6 mm) with acceptable 

insulation. Do not leave the roofing membrane unsupported over a space greater than ¼ 

inch (6 mm). 

 

E. Adhesive Attachment: Apply in accordance with membrane Manufacturer’s instructions 

and recommendations.; “walk-in” individual roof insulation boards to obtain maximum 

adhesive contact. 

 

3.5 SINGLE-PLY MEMBRANE INSTALLATION 

 

A. Beginning at low point of roof, place membrane without stretching over substrate and 

allow to relax at least 30 minutes before attachment or splicing; in colder weather allow 

for longer relax time. 

 

B. Lay out the membrane pieces so that field and flashing splices are installed to shed water. 
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C. Install membrane without wrinkles and without gaps or fishmouths in seams; bond and 

test seams and laps in accordance with membrane Manufacturer's instructions and details. 

 

D. Adheres membrane:  Bond membrane sheet to substrate using membrane Manufacturer’s 

recommended bonding material, application rate, and procedures. 

 

E. Edge Securement:  Secure membrane at all locations where membrane terminates or goes 

through an angle change greater than 1 in 12 inches (8.3%) using mechanically fastened 

reinforced perimeter fastening strips, plates, or metal edging as indicated or as 

recommended by roofing Manufacturer. 

 

1. Exceptions:  Round pipe penetrations less than 18 inches (460 mm) in diameter 

and square penetrations less than 4 inches (200 mm) square. 

2. Metal edging is not merely decorative; ensure anchorage of membrane as 

intended by roofing Manufacturer, and compliant with IBC. 

 

3.6 FLASHING AND ACCESSORIES INSTALLATION 

 

A. Install flashings, including laps, splices, joints, bonding, adhesion, and attachment, as 

required by membrane Manufacturer's recommendations and details. 

 

B. Metal Accessories:  Install metal edgings, gravel stops, and copings in locations indicated 

on the Drawings, with horizontal leg of edge member over membrane and flashing over 

metal onto membrane. 

 

1. Follow roofing Manufacturer's instructions. 

2. Remove protective plastic surface film immediately before installation. 

3. Install water block sealant under the membrane anchorage leg. 

4. Flash with Manufacturer's recommended flashing sheet unless otherwise 

indicated. 

5. Where single application of flashing will not completely cover the metal flange, 

install additional piece of flashing to cover the metal edge. 

6. If the roof edge includes a gravel stop and sealant is not applied between the laps 

in the metal edging, install an additional piece of self-adhesive flashing 

membrane over the metal lap to the top of the gravel stop; apply seam edge 

treatment at the intersections of the two flashing sections. 

7. When the roof slope is greater than 1:12 (8.3%), apply seam edge treatment 

along the back edge of the flashing. 

 

C. Flashing at Walls, Curbs, and Other Vertical and Sloped Surfaces:  Install weathertight 

flashing at all walls, curbs, parapets, curbs, skylights, and other vertical and sloped 

surfaces that the roofing membrane abuts to; extend flashing at least 8 inches (200 mm) 

high above membrane surface. 

 

1. Use the longest practical flashing pieces. 

2. Evaluate the substrate and overlay and adjust installation procedure in 

accordance with membrane Manufacturer's recommendations. 

3. Complete the splice between flashing and the main roof sheet with specified 

splice adhesive before adhering flashing to the vertical surface. 

4. Provide termination directly to the vertical substrate as shown on roof drawings. 
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D. Roofing Expansion Joints: Install as shown on Drawings and as recommended by roofing 

Manufacturer. 

 

E. Roof Drains: 

 

1. Taper insulation around drain to provide smooth transition from roof surface to 

drain. Use specified pre-manufactured tapered insulation with facer or suitable 

bonding surface to achieve slope; slope not to exceed Manufacturer’s 

recommendations. 

2. Position membrane, then cut a hole for roof drain to allow 1/2 to 3/4 inch (12 to 

19 mm) of membrane to extend inside clamping ring past drain bolts. 

3. Make round holes in membrane to align with clamping bolts; do not cut 

membrane back to bolt holes.  

4. Apply sealant on top of drain bowl where clamping ring seats below the 

membrane  

5. Install roof drain clamping ring and clamping bolts; tighten clamping bolts to 

achieve constant compression. 

 

F. Flashing at Penetrations:  Flash all penetrations passing through the membrane; make 

flashing seals directly to the penetration. 

 

1. Pipes, Round Supports, and Similar Items:  Flash with specified pre-molded pipe 

flashings wherever practical; otherwise use specified self-curing elastomeric 

flashing. 

2. Pipe Clusters and Unusual Shaped Penetrations:  Provide penetration pocket at 

least 2 inches (50 mm) deep, with at least 1 inch (25 mm) clearance from 

penetration, sloped to shed water. 

3. Structural Steel Tubing:  If corner radii are greater than 1/4 inch (6 mm) and 

longest side of tube does not exceed 12 inches (305 mm), flash as for pipes; 

otherwise, provide a standard curb with flashing. 

4. Flexible and Moving Penetrations:  Provide weathertight gooseneck set in sealant 

and secured to deck, flashed as recommended by Manufacturer. 

 

3.7 WALKWAY INSTALLATION 

 

A. Install walkways at access points to the roof, around rooftop equipment that may require 

maintenance, and where indicated on the Drawings. 

 

B. Use specified walkway pads unless otherwise indicated. 

 

C. Walkway Pads:  Adhere to the roofing membrane, spacing each pad at minimum of 1.0 

inch (25 mm) and maximum of 3.0 inches (75 mm) from each other to allow for drainage.   

 

1. If installation of walkway pads over field fabricated splices or within 6 inches 

(150 mm) of a splice edge cannot be avoided, adhere another layer of flashing 

over the splice and extending beyond the walkway pad a minimum of 6 inches 

(150 mm) on either side. 

2. Prime the membrane, remove the release paper on the pad, press in place, and 

walk on pad to ensure proper adhesion. 
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3.8 FIELD QUALITY CONTROL 

 

A. Inspection by Manufacturer:  Provide final inspection of the roofing system by a 

Technical Representative employed by roofing system Manufacturer specifically to 

inspect installation for warranty purposes (e.g. not a salesperson). 

 

B. Perform all corrections necessary for issuance of warranty. 

 

3.9 CLEANING 

 

A. Clean all contaminants generated by roofing work from roofing membrane, flashings, 

building and surrounding areas, including dirt, bitumen, adhesives, sealants, and coatings.  

Clean as recommended by roofing Manufacturer. 

 

B. Repair or replace building components and finished surfaces damaged or defaced due to 

the work of this section; comply with recommendations of Manufacturers of components 

and surfaces. 

 

C. Remove leftover materials, trash, debris, equipment from project site and surrounding 

areas. 

 

3.10 PROTECTION 

 

A. Where construction traffic must continue over finished roof membrane, provide durable 

protection and replace or repair damaged roofing to original condition. 

 

 

 

END OF SECTION 075423 
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SECTION 076200 - SHEET METAL FLASHING & TRIM 

 

PART 1 - GENERAL 

 

1.1 DESCRIPTION 

 

A. Work Included:  Furnish and install sheet metal flashing and other sheet metal work as 

shown on the Drawings, as specified herein, and as required to prevent penetration of 

water through the roof or exterior walls of the building and permit the proper control of 

discharged water. 

 

1.2 QUALITY ASSURANCE 

 

A. Standards:  "Architectural Sheet Metal Manual", latest revision, of the Sheet Metal and 

Air Conditioning Contractors National Association (SMACNA), shall be applicable 

minimum standard for method and quality of work under this section where flashing 

details are not otherwise shown on the Drawings. 

 

B. Qualifications of Manufacturer:  Products used in the work of this Section shall be 

produced by manufacturers regularly engaged in manufacture of similar items and with a 

history of successful production to the Architect. 

 

C. Qualifications of Installers:  Use adequate numbers of skilled workmen who are 

thoroughly trained and experienced in the necessary crafts and who are completely 

familiar with specified requirements and methods needed for proper performance of the 

work of this Section. 

 

D. Reference Standards 

 

1. American Society for Testing and Materials (ASTM): 

 

a. ASTM A755 – Standard Specification for Steel Sheet, Metallic Coated 

by the Hot-Dip Process and Prepainted by the Coil-Coating Process for 

Exterior Exposed Building Products. 

b. ASTM B209 – Standard Specification for Aluminum and Aluminum-

Alloy Sheet and Plate. 

c. ASTM D1970 – Standard Specification for Self-Adhering Polymer 

Modified Bituminous Sheet Materials Used as Steep Roofing 

Underlayment for Ice Dam Protection. 

 

2. Society for Protective Coatings (SSPC): 

 

a. SSPC Paint 12 – Cold Applied Mastic Paint (Extra Thick Film). 

 

3. Sheet Metal and Air Conditioning Contractors National Association (SMACNA). 

 

1.3 SUBMITTALS 

 

A. General: Comply with pertinent provisions of Section 013300 – SUBMITTAL 

PROCEDURES. 
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B. Product Data: Submit manufacturer’s specifications and other product data required to 

demonstrate compliance with specified product requirements. 

 

C. Shop Drawings: 

 

1. Furnish shop drawings for approval showing fabrication details of all 

miscellaneous metal flashing and counterflashing as shown on the Drawings. 

2. Include details of horizontal and vertical seams, expansion joints, inside and 

outside corners, fascia and trim attachment, and flashing. 

 

D. Samples: Submit samples of flashing proposed for use. Provide color samples of 

manufacturer’s standard prefinished metal flashing available. Architect will select 

color(s) from manufacturer’s standard colors. 

 

1.4 PRODUCT HANDLING 

 

A. Protection:  Use all means necessary to protect materials of this Section before, during, 

and after installation and to protect installed work and materials of all other trades. 

 

B. Replacements:  In the event of damage, immediately make all repairs and replacements 

necessary to the approval of the Architect and at no additional cost to the Owner. 

 

PART 2 - PRODUCTS 

 

2.1 SHEET METAL 

 

A. Flashing: Furnish and install all miscellaneous sheet metal flashing and counterflashing 

as required for flashing mechanical and electrical equipment which pass through the roof. 

 

1. Galvanized Steel: 24 gauge, unless otherwise shown, bonderized for painting 

meeting ASTM A755: ZincGrip® Steel with PaintGrip® zinc-phosphate coating 

as manufactured by Armco Steel Corporation, Middleton, OH, or approved 

equivalent. 

2. Aluminum Sheet: ASTM B209, alloy 3003-H14, 0.032 inch (20 gauge), mill 

finished. 

 

2.2 PARAPET WALL FLASHINGS 

 

A. Refer to Section 077119 – MANUFACTURED SNAP-ON COPING. 

 

2.3 SELF-ADHESIVE WATERPROOFING SHEET FLASHING 

 

A. Furnish and install as underlayment between prefinished metal coping system and treated 

wood blocking at parapet walls and other locations as shown on the Drawings. 

 

B. Manufacturers: 

 

1. Owens-Corning Roofing and Asphalt, LLC  WeatherLock® Mat Self-Sealing Ice 

& Water Barrier. 

2. GAF WeatherWatch® XT Mat-Surfaced Leak Barrier/Water & Ice Shield. 
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3. IKO Industries, Ltd. “Armour Guard Ice and Water Protector” (Commercial 

Grade). 

4. Grace Construction Products Ice and Water Shield®. 

5. Carlisle Coatings and Waterproofing “CCW-705 Air & Vapor Barrier”. 

6. TAMKO® Moisture Guard Plus®. 

7.  Or approved equivalent. 

 

C. Submit manufacturer product data for approval. Material shall meet ASTM D1970 

requirements. 

 

PART 3 - EXECUTION 

 

3.1 INSPECTION 

 

A. Surface Conditions:  Prior to all work of this Section, carefully inspect installed work of 

all other trades and verify that all such work is complete.  Do not proceed with sheet 

metal installation in areas of discrepancy until all such discrepancies have been fully 

resolved. 

 

3.2 WORKMANSHIP 

 

A. General:  Form all sheet metal accurately to the dimensions and shapes required.  Make 

water and weather tight, with all angles and broken surfaces true, sharp, and straight.  

Where flashing intersects, cope to an accurate fit and solder securely. All flat surfaces 

shall be straight and free from waves and buckles. 

 

B. Expansion:  Form, fabricate, and install all sheet metal so as to adequately provide for 

expansion and contraction in the finished work.  Provide weathertight joint covers in 

copings, cap flashings and fascias at not more than 12 feet o.c. 

 

3.3 SOLDERING 

 

A. General: 

 

1. Thoroughly clean and tin all joint materials prior to soldering. 

2. Perform all soldering slowly in order to heat seams thoroughly and to permit full 

penetration with solder. 

3. Make all exposed soldering on finished surfaces neat, full, flowing, and smooth. 

Solder shall not be used where seams required a strong connection.  Provide 

rivets at these locations, then solder watertight. 

 

B. Cleaning:  After soldering, thoroughly wash acid flux with a soda solution. 

 

3.4 INSTALLATION 

 

A. Anchor work in place with noncorrosive fasteners, adhesives, setting compounds, tapes, 

and other materials and devices as recommended by manufacturer of each material or 

system. Provide for thermal expansion and building movements. Comply with 

recommendations of “Architectural Sheet Metal Manual” by SMACNA. 
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B. Seal moving joints in sheet metal work with elastomeric joint sealants, complying with 

requirements specified in Division 7, Section 079200 – JOINT SEALANTS. 

 

C. Clean sheet metal surfaces of soldering flux and other substances which could cause 

corrosion. 

 

D. Performance: Water-tight and weatherproof performance of all flashing and sheet metal 

work is required. 

 

E. Fabricate sheet metal with flat-lock seams; seal aluminum seams with epoxy metal seam 

cement and, where required for strength, rivet seams and joints. 

 

F. Coat back side of fabricated sheet metal with 15-mil sulfur-free bituminous coating as per 

SSPC – Paint 12, where required to separate metals from corrosive substrates, including 

cementitious materials, wood, or other absorbent materials; or provide other permanent 

separation. 

 

 

END OF SECTION 076200 
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SECTION 077119 - MANUFACTURED SNAP-ON COPING 

 

PART 1 - GENERAL 

 

1.1 SECTION INCLUDES 

 

A. Furnish and install premanufactured coping system per the Drawings and specifications, 

including all clips, sealant, fasteners, and joining to make weathertight and watertight.  

Components and accessories shall be factory-fabricated and supplied by specified 

Manufacturer. 

 

B. Contractor shall utilize Manufacturer's technical representative to perform field 

measuring, takeoff, shop drawing development and order processing for all coping 

components specified in this section. 

 

1.2 RELATED SECTIONS 

 

A. Section 061000 – ROUGH CARPENTRY. 

 

B. Section 074214 – METAL WALL PANELS. 

 

C.  Section 074219 – EXTERIOR INSULATION AND FINISH SYSTEM (EIFS). 

 

D. Section 075423 – SINGLE-PLY ROOFING SYSTEM (TPO). 

 

E. Section 079200 – JOINT SEALANTS. 

 

1.3 REFERENCE STANDARDS 

 

A. FM Global (www.fmglobal.com). 

 

B. American National Standards Institute (ANSI) / Single Ply Roofing Industry (SPRI) 

(www.spri.org) / Factory Mutual (FM): 

 

1. ANSI/SPRI/FM 4435/ES-1 – Wind Design Standard for Edge Systems Used with 

Low Slope Roofing Systems. 

 

1.4 PREINSTALLATION MEETINGS 

 

A. Convene preinstallation meeting 1 week before start of installation of coping system. 

 

B. Require attendance of parties directly affecting Work of this Section, including 

Contractor, Architect, installer, and manufacturer’s representative. 

 

C. Review the Following: 

 

1. Materials. 

2. Examination of roof edge areas. 

3. Installation. 

4. Cleaning. 

5. Protection. 
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6. Coordination with other Work, including roofing installation. 

 

1.5 SUBMITTALS 

 

A. Comply with Section 013300 – SUBMITTAL PROCEDURES. 

 

B. Products shall be manufactured in specified manufacturer’s facilities. Products fabricated 

by installer or other fabricator will not be acceptable unless fabricator can demonstrate to 

Architect’s satisfaction that products have been tested for resistance in accordance with 

Test Method RE-3 of ANSI/SPRI ES-1. 

 

C. Product Data:  Submit manufacturer’s product data, including installation instructions. 

 

D. Shop Drawings:  Submit manufacturer’s shop drawings, including plans, elevations, 

sections, and details, indicating dimensions, materials, components, fasteners, finish, and 

accessories. 

 

E. Samples:  Submit manufacturer’s sample of coping system. 

 

1. Sample Size:  Minimum 6” long. 

 

F. Color Samples:  Submit manufacturer’s color samples of exterior coping covers, 

consisting of complete set of metal color chips representing manufacturer’s full range of 

available colors. 

 

G. Manufacturer’s Certification:  Submit manufacturer’s certification that materials comply 

with specified requirements and are suitable for intended application. 

 

H. Manufacturer’s Project References:  Submit manufacturer’s list of 10 successfully 

completed coping system projects of similar size and scope to this Project, including 

project name and location, name of Architect, and type and quantity of coping systems 

furnished. 

 

I. Warranty Documentation:  Submit manufacturer’s standard warranty. 

 

1.6 QUALITY ASSURANCE 

 

A. Manufacturer’s Qualifications:  Manufacturer regularly engaged in the manufacturing of 

coping systems of similar type to that specified for a minimum of 5 years. 

 

B. Installer's Qualifications: 

 

1. Installer regularly engaged in installation of coping systems of similar type to 

that specified for a minimum of 5 years. 

2. Use persons trained for installation of coping systems. 

 

1.7 DELIVERY, STORAGE, AND HANDLING 

 

A. Delivery Requirements:  Deliver materials to site in manufacturer’s original, unopened 

containers and packaging, with labels clearly identifying product name and manufacturer. 
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B. Storage and Handling Requirements: 

 

1. Store and handle materials in accordance with manufacturer’s instructions. 

2. Keep materials in manufacturer’s original, unopened containers and packaging 

until installation. 

3. Store materials in clean, dry area indoors. 

4. Do not store materials directly on floor or ground. 

5. Protect materials and finish during storage, handling, and installation to prevent 

damage. 

 

1.8 WARRANTY 

 

A. Wind Warranty Period:  Warranted in wind conditions up to 120 mph with a 20-Year 

wind warranty. Warranty specified for individual products below.  

 

1. Wall Width: Minimum 3.5-inches/Maximum 39.875-inches (Tested up to 16-

inches). 

2. Outside Face: Minimum 3-inches/Maximum 12-inches (Tested up to 6-inches). 

3. Inside Face: Minimum 2.25-inches/Maximum 12-inches (Tested up to 4-inches). 

 

B. Warranty Period, Product:  5-year workmanship warranty covering replacement or repair 

of products that are defective in material or workmanship. 

 

C. Warranty Period, Finish:  Limited 30-year warranty for prefinished coil-coated steel and 

aluminum coated with Kynar 500 standard colors covering fade, chalk, and film integrity. 

 

PART 2 - PRODUCTS 

 

2.1 MANUFACTURER 

 

A. Basis of Design Manufacturer:  Metal-Era, LLC, 1600 Airport Road, Waukesha, 

Wisconsin 53188.  Phone 800-558-2162.  www.metalera.com.  info@metalera.com. 

 

B. Substitutions:  Refer to Section 012500 – SUBSTITUTION PROCEDURES. 

 

C. Single Source:  Furnish materials from single manufacturer. 

 

2.2 COPING SYSTEM 

 

A. Basis of Design Coping System:  “Perma-Tite” Coping System. 

 

1. Description: 

 

a. Snap-on tapered coping with intermittent clips for capping parapet walls. 

b. Does not require exposed fasteners or joint sealants. 

 

2. Performance Characteristics: 

 

a. Snap-on Coping Cap Sections: Capable of expanding and contracting 

freely, statically engaged onto mechanically secured clips. 

b. Snap-on Coping Cap Joints: Underlayed with concealed splices. 



MANUFACTURED SNAP-ON COPING     077119 - 4 

 

3. Approvals: 

 

a. ANSI/SPRI/FM 4435 ES-1 for 24 ga./0.040” – 283 psf Vertical and 164 

psf Horizontal. 

b. FM Approved with 24 ga./0.040” cover – 1-165 Perimeter and 1-105 

Corner. 

c. Florida Product Approval. 

d. Miami-Dade County Approved. 

 

4. Intermittent Clips: 

 

a. Material: 20 ga. galvanized steel. 

b. Width: 12-inches. 

c. Fastener Holes: Pre-Punched. 

 

5. Concealed Splices: 

 

a. Material: Same as snap-on coping cap. 

b. Finish and Color: Same as snap-on coping cap/ 

c. Width: 8-inches. 

d. Sealant Strips: Factory-applied dual non-curing isocryl butyl sealant 

strips. 

 

6. Coping-Cap Construction: 

 

a. Material: 24 ga. galvanized steel. 

b. Formed Lengths: 12-feet. 

c. Finish: Prefinished Kynar. 

d. Color: Selected by Architect from manufacturer’s standard available 

colors. 

 

7. Wall width, outside face dimension, and inside face dimension as indicated on 

the Drawings. 

8. Fasteners: 

 

a. Suitable for intended substrate. 

b. Provided by coping system manufacturer. 

 

9. Factory-Fabricated Accessories: 

 

a. Fabrication: Factory-Fabricated Quicklock. 

b. Material, Finish, and Color: Same as coping cap. 

c. Miters – As required for coping locations shown on the Drawings: 

 

1)  Outside. 

2) Inside. 

3) Transition. 
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d. End Caps – As required for coping locations shown on the Drawings: 

 

1) Left. 

2) Right. 

 

e. End Terms – As required for coping locations shown on the Drawings. 

 

1) Left. 

2) Right. 

 

PART 3 - EXECUTION 

 

3.1 EXAMINATION 

 

A. Examine roof parapet areas, including roofing and blocking, to receive coping system. 

 

B. Verify surfaces to support coping system are clean, dry, flat, level from front to back, 

secure, and of proper dimensions. 

 

C. Notify Architect, Contractor, and roofing installer of conditions that would adversely 

affect installation. 

 

D. Do not begin installation until unacceptable conditions are corrected. 

 

3.2 INSTALLATION 

 

A. Install coping system in accordance with manufacturer’s instructions at locations 

indicated on the Drawings. 

 

B. Roofing:  Specified in Section 075423 – SINGLY PLY ROOFING SYSTEM (TPO). 

 

C. Fasteners: 

 

1. Install coping system using concealed fasteners in accordance with 

manufacturer’s instructions. 

 

D. Shim areas of walls not level from front to back. 

 

E. Install concealed splices at all clip locations. 

 

F. Thermal Movement: Leave ¼-inch gap between coping cap sections to allow for thermal   

expansion and contraction. 

 

G. Do not use sealant at splices. 

 

H. Review lengths of straight pieces of coping cap before cutting to avoid creating relatively  

short sections adjacent to full-length sections. 
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I. Isolate coping system from ACQ (Alkaline Copper Quatenary) treated wood blocking or 

other galvanically incompatible material with appropriate material. Refer to Section 

076200 – SHEET METAL FLASHING & TRIM, paragraph 2.3 for underlayment 

materials. 

 

3.3 CLEANING 

 

A. Clean coping system promptly after installation in accordance with manufacturer’s 

instructions. 

 

B. Remove clear protective vinyl film. 

 

C. Do not use harsh cleaning materials or methods that could damage finish. 

 

3.4 PROTECTION 

 

A. Protect installed coping system to ensure that, except for normal weathering, coping 

system will be without damage or deterioration at time of Substantial Completion. 

 

 

 

END OF SECTION 077119 
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SECTION 077233 - ROOF HATCHES 

 

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

A. Work Included:  Provide factory-fabricated roof hatch for service stair access. 

 

B. Related Sections: 

 

1. Section 055100 – METAL STAIRS. 

2. Section 075423 – SINGLE-PLY ROOFING SYSTEM (TPO). 

3. Section 077234 – ROOF HATCH RAIL SYSTEM. 

 

1.2 SUBMITTALS 

 

A. Product Data:  Submit manufacturer’s product data. 

 

B. Shop Drawings: Submit shop drawings including profiles, accessories, location, adjacent 

construction interface, and dimensions. 

 

C. Warranty:  Submit executed copy of manufacturer’s standard warranty. 

 

1.3 QUALITY ASSURANCE 

 

A. Manufacturer: A minimum of 5 years experience manufacturing similar products. 

 

B. Installer: A minimum of 2 years experience installing similar products. 

 

C. Manufacturer’s Quality System: Registered to ISO 9001 Quality Standards including in-

house engineering for product design activities. 

 

1.4 DELIVERY, STORAGE AND HANDLING 

 

A. Deliver products in manufacturer’s original packaging. Store materials in a dry, protected, 

well-vented area. Inspect product upon receipt and report damaged material immediately 

to delivering carrier and note such damage on the carrier’s freight bill of lading. 

 

1.5 WARRANTY 

 

A. Manufacturer’s Warranty: Provide manufacturer’s standard warranty. Materials shall be 

free of defects in material and workmanship for a period of five years from the date of 

purchase. Should a part fail to function in normal use within this period, manufacturer 

shall furnish a new part at no charge. 
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PART 2 - PRODUCTS 

 

2.1 MANUFACTURER 

 

A. Basis-of-Design Manufacturer:  Type L Roof Hatch by The BILCO Company, P.O. Box 

1203, New Haven, CT 06505, 1-800-366-6530, Fax: 1-203-535-1582, Web: 

www.BILCO.com.  

 

2.2 ROOF HATCH 

 

A. Furnish and install where indicated on Drawings metal roof hatch Type L-50, size width: 

30" (762mm) x length: 96" (2438mm). Length denotes hinge side. The roof hatch shall be 

single leaf. The roof hatch shall be pre-assembled from the manufacturer. 

 

B. Performance characteristics: 

 

1. Cover shall be reinforced to support a minimum live load of 40 psf (195 kg/m2) 

with a maximum deflection of 1/150th of the span or 20 psf (97 kg/m2) wind 

uplift. 

2. Operation of the cover shall be smooth and easy with controlled operation 

throughout the entire arc of opening and closing. 

3. Operation of the cover shall not be affected by temperature. 

4. Entire hatch shall be weathertight with fully welded corner joints on cover and 

curb. 

 

C. Cover: Shall be 11 gauge (2.3mm) aluminum with a 3” (76mm) beaded flange with 

formed reinforcing members. Cover shall have a heavy extruded EPDM rubber gasket 

that is bonded to the cover interior to assure a continuous seal when compressed to the 

top surface of the curb. 

 

D. Cover insulation: Shall be fiberglass of 1” (25mm) thickness, fully covered and protected 

by a metal liner of 18 gauge (1mm) aluminum. 

 

E. Curb: Shall be 12” (305mm) in height and of 11 gauge (2.3mm) aluminum. The curb 

shall be formed with a 3-1/2” (89mm) flange with 7/16” (11mm) holes provided for 

securing to the roof deck. The curb shall be equipped with an integral metal capflashing 

of the same gauge and material as the curb, fully welded at the corners, that features the 

Bil-Clip® flashing system, including stamped tabs, 6” (153mm) on center, to be bent 

inward to hold single ply roofing membrane securely in place.  

 

F. Curb insulation: Shall be rigid, high-density fiberboard of 1” (25mm) thickness on 

outside of curb. 

 

G. Lifting mechanisms: Manufacturer shall provide compression spring operators enclosed 

in telescopic tubes to provide, smooth, easy, and controlled cover operation throughout 

the entire arc of opening and closing. The upper tube shall be the outer tube to prevent 

accumulation of moisture, grit, and debris inside the lower tube assembly. The lower tube 

shall interlock with a flanged support shoe: welded to the curb assembly for aluminum 

construction. 
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H. Hardware 

 

1. Heavy pintle hinges shall be provided 

2. Cover shall be equipped with an enclosed two point spring latch with interior and 

exterior turn handles 

3. Roof hatch shall be equipped with interior and exterior padlock hasps. 

4. The latch strike shall be a stamped component bolted to the curb assembly.  

5. Cover shall automatically lock in the open position with a rigid hold open arm 

equipped with a 1” (25mm) diameter red vinyl grip handle to permit easy release 

for closing. 

6. All hardware shall be zinc plated and chromate sealed. 

7. Cover hardware shall be bolted into heavy gauge channel reinforcing welded to 

the underside of the cover and concealed within the insulation space. 

8. Finishes: Factory finish shall be mill finish aluminum. 

 

PART 3 - EXECUTION 

 

3.1 EXAMINATION 

 

A. Examine substrates and openings for compliance with requirements for installation 

tolerances and other conditions affecting performance.  Proceed with installation only 

after unsatisfactory conditions have been corrected. 

 

3.2 INSTALLATION 

 

A. Install products in strict accordance with manufacturer’s instructions and approved 

submittals.  Locate units level, plumb, and in proper alignment with adjacent work.  

 

1. Test units for proper function and adjust until proper operation is achieved. 

2. Repair finishes damaged during installation.  

3. Restore finishes so no evidence remains of corrective work. 

 

3.3 ADJUSTING AND CLEANING 

 

A. Clean exposed surfaces using methods acceptable to the manufacturer which will not 

damage finish. 

 

 

 

 

 

END OF SECTION 077233 
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SECTION 077234 - ROOF HATCH RAIL SYSTEM 

 

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

A. Work Included:  Provide factory-fabricated fixed roof hatch railing system for fall 

protection at roof hatch location as shown on the Drawings. 

 

B. Related Sections: 

 

1. Section 077233 – ROOF HATCHES. 

 

C. Reference Standards: 

 

1. International Organization for Standardization (ISO). 

2. Occupational Safety and Health Administration (OSHA / Code of Federal 

Regulation (CFR): 

 

a. OSHA 29 CFR 1910.23 – Guarding Floor and Wall Openings and 

Holes. 

 

1.2 SUBMITTALS 

 

A. Product Data:  Submit manufacturer’s product data. 

 

B. Shop Drawings: Submit shop drawings including profiles, accessories, location, 

adjacent construction interface, and dimensions. 

 

C. Warranty:  Submit executed copy of manufacturer’s standard warranty. 

 

1.3 QUALITY ASSURANCE 

 

A. Manufacturer:  A minimum of 5 years’ experience manufacturing similar 

products. 

 

B. Installer:  A minimum of 2 years’ experience installing similar products. 

 

C. Manufacturer’s Quality System: Registered to ISO 9001:2008 Quality Standards 

including in-house engineering for product design activities. 
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1.4 DELIVERY, STORAGE AND HANDLING 

 

A. Deliver products in manufacturer’s original packaging.  Store materials in a dry, 

protected, well-vented area. Inspect product upon receipt and report damaged 

material immediately to delivering carrier and note such damage on the carrier’s 

freight bill of lading. 

 

1.5 WARRANTY 

 

A. Manufacturer’s Warranty:  Provide manufacturer’s standard warranty. Materials 

shall be free of defects in material and workmanship for a period of five years 

from the date of purchase. Should a part fail to function in normal use within this 

period, manufacturer shall furnish a new part at no charge. 

 

PART 2 - PRODUCTS 

 

2.1 MANUFACTURER 

 

A. Basis-of-Design Manufacturer:  The BILCO Company, P.O. Box 1203, New 

Haven, CT 06505, 800-366-6530, Fax: 1-203-535-1582, Web: www.bilco.com. 

 

2.2 HATCH RAIL SYSTEM 

 

A. Basis of Design:  Bilco® Bil-Guard® 2.0, Model RL2-5 Safety Railing System 

for 30” X 36” Roof Hatch. 

 

B. Furnish and install where indicated on Drawings.  The hatch railing and gate 

Model RL2-L.  The hatch rail system shall be field assembled and installed (by 

others) per the manufacturer’s instructions. 

 

C. Performance characteristics: 

 

1. High visibility safety yellow powder coat paint finish. 

2. Hatch rail system shall attach to the capflashing of the roof hatch and shall 

not penetrate any roofing material.  

3. Hatch rail system shall satisfy the requirements of OSHA 29 CFR 1910.23 

and shall meet OSHA strength requirements with a factor of safety of two.  

4. Corrosion resistant construction with a five-year warranty. 

5. Hinged gate shall ensure continuous barrier around the roof hatch. 

6. Self-closing gate hinge and positive latching system provided with hatch 

rail system. 

 

D. Posts and Rails:  1-1/4” (32mm) 6061 T6 schedule 40 aluminum pipe. 
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E. Hardware:  Mounting brackets shall be 3/8” (9mm) thick extruded aluminum.  

Pivoting post guides with compression fittings and latching mechanism shall be 

cast aluminum. Self-closing hinges and all fasteners shall be type 316 stainless 

steel. 

 

PART 3 - EXECUTION 

 

3.1 EXAMINATION 

 

A. Examine substrates and openings for compliance with requirements for 

installation tolerances and other conditions affecting performance.  Proceed with 

installation only after unsatisfactory conditions have been corrected. 

 

3.2 INSTALLATION 

 

A. Install products in strict accordance with manufacturer’s instructions and 

approved submittals.  Locate units level, plumb, and in proper alignment with 

adjacent work.  

 

1. Test units for proper function and adjust until proper operation is achieved. 

2. Repair finishes damaged during installation.  

3. Restore finishes so no evidence remains of corrective work. 

 

3.3 ADJUSTING AND CLEANING 

 

A. Clean exposed surfaces using methods acceptable to the manufacturer which will 

not damage finish. 

 

 

END OF SECTION 077234 
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SECTION 079200 - JOINT SEALANTS 

 

PART 1 GENERAL 

 

1.1 SECTION INCLUDES 

 

A. Preparing substrate surfaces. 

 

B. Interior and Exterior Sealants and joint backing. 

 

1.2 REFERENCE STANDARDS 

 

A. American Society for Testing and Materials (ASTM): 

 

1. ASTM C794 – Standard Test Method for Adhesion-in-Peel of Elastomeric Joint 

Sealants. 

2. ASTM C834 – Standard Specification for Latex Sealants. 

3. ASTM C919 – Standard Practice for Use of Sealants in Acoustical Applications. 

4. ASTM C920 – Standard Specification for Elastomeric Joint Sealants. 

5. ASTM C1193 – Standard Guide for Use of Joint Sealants. 

6. ASTM C1248 – Standard Test Method for Staining of Porous Substrate by Joint 

Sealants. 

7. ASTM C1521 – Standard Practice for Evaluating Adhesion of Installed 

Weatherproofing Sealant Joints. 

8. ASTM E84 – Standard Test Method for Surface Burning Characteristics of 

Building Materials. 

9. ASTM E90 – Standard Test Method for Laboratory Measurement of Airborne 

Sound Transmission Loss of Building Partitions and Elements. 

10. ASTM E814 – Standard Test Method for Fire Tests of Penetration Firestop 

Systems. 

 

B. Sealant, Waterproofing, and Restoration Institute (SWRI): 

 

1. SWRI Validation – SWR Institute Validated Products Listing: 

www.swrionline.org/ValidatedSealants. 

 

C. Sealant Classifications (ASTM C920): 

 

1. Sealant Type: 

 

a. M – Two or more components, chemically cured. 

b. S – Single component, air or moisture cured. 

 

2. Sealant Grades: 

 

a. NS – Non-sag sealants. 

b. P – Pourable sealants, self-leveling. 

 

3. Sealant Classes: 
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a. 25 – Sealant capable of handling movement (contraction or expansion) of 

25% of original joint width. 

b. 35 – Sealant capable of handling movement (contraction or expansion) of 

35% of original joint width. 

c. 50 – Sealant capable of handling movement, either contraction or 

Expansion, of 50% of the original joint width. 

d. 50/100 – Sealant capable of handling movement of 50% contraction and 

100% expansion. 

 

4. Sealant Uses: 

 

a. A – In contact with aluminum. 

b. G – In contact with glass. 

c. M – In contact with mortar. 

d. NT – Non-traffic (pedestrian or vehicular) contact. 

e. O – In contact with other materials. 

f. T – Traffic (pedestrian or vehicular) contact. 

 

D. Underwriters Laboratories (UL): 

 

1. UL 1479 – Fire Tests of Penetration Firestops. 

 

1.3 SUBMITTALS 

 

A. Product Data:  Provide data indicating sealant chemical characteristics, performance 

criteria, limitations, color availability.  Provide manufacturer’s test reports for joint 

sealants evidencing compliance with ASTM requirements. 

 

B. Samples 

 

1. Submit manufacturer’s standard color charts for initial selection of sealant 

color(s). 

2. Following initial color selection, submit two (2) samples of manufacturer’s 

standard size sealant samples illustrating actual sealant color(s) for final 

selection. 

 

C. Manufacturer's Installation Instructions:  Indicate special procedures, surface preparation, 

conditions requiring special attention. 

 

1.4 QUALITY ASSURANCE 

 

A. Perform work in accordance with sealant manufacturer's requirements for preparation of 

surfaces and material installation instructions. 

 

1.5 PRECONSTRUCTION TESTING 

 

A. In conjunction with project mockup assembly, arrange for field testing of typical 

combinations of sealants, substrates, and joint backing to confirm adhesion and non-

staining of substrates.  
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B. Adhesion Testing shall be as per ASTM C1521 to determine whether primer is required 

for cured sealants to achieve optimum bond to substrates. 

 

C. Stain Testing shall be as per ASTM C1248 to determine the potential of staining where 

silicone sealants contact stone or masonry substrates. 

 

D. Testing is not required if sealant manufacturers provide test data showing previous 

sealant testing, not older than twenty-four (24) months from start of project, indicates 

satisfactory adhesion as per ASTM C794 and absence of staining as per ASTM C1248 

for comparable sealant assemblies. 

 

1.6 QUALIFICATIONS 

 

A. Manufacturer:  Company specializing in manufacturing the Products specified in this 

section with minimum three years documented experience. 

 

B. Applicator:  Company specializing in performing the work and qualified by the sealant 

manufacturer. 

 

1.7 ENVIRONMENTAL REQUIREMENTS 

 

A. Maintain temperature and humidity recommended by the sealant manufacturer during and 

after installation. 

 

1.8 COORDINATION 

 

A.  Coordinate the work with all sections referencing this section. 

 

1.9 WARRANTY 

 

A. Provide manufacturer's twenty (20) year warranty for structural adhesion, weathersealing, 

and non-staining performance of all silicone sealants. 

 

B. Warranty:  Include coverage for installed sealants and accessories which fail to achieve 

airtight seal, water tight seal, exhibit loss of adhesion or cohesion, or do not cure. 

 

PART 2 - PRODUCTS 

 

2.1 EXTERIOR SEALANTS 

 

A. Exterior Building Silicone Sealant: Single component silicone, non-sagging, non-

staining, non-bleeding, color as selected by Architect, meeting requirements of ASTM 

C920 for Type S, Grade NS, Class 50 or 50/100, Use NT, M, G, A, O, and having current 

SWRI validation: 

 

1. Dow Corning® No. 795 Silicone Building Sealant (Dow Corning Corporation, 

www.dowcorning.com). 

2. Pecora 890NST or 890FTS (Field Tintable) Non-Staining, Ultra-Low Modulus 

Silicone Sealant (Pecora Corporation®, Harleysville, PA, www.pecora.com). 

3. Momentive™ SCS2700 SilPruf LM Silicone Weatherproofing Sealant 

(Momentive Performance Materials, www.ge.com/silicones). 
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4. Or approved equivalent. 

 

B. Exterior Building Silicone Sealant – Secondary Joint Waterproofing: Single component, 

medium-modulus silicone sealant meeting requirements of ASTM C920 for Type S, 

Grade NS, Class 50, Use NT, G, M, A, and O, and having current SWRI validation, color 

as selected by Architect, for secondary joint waterproofing at exterior window openings 

as shown on the Drawings: 

 

1. Dow Corning® No. 756 SMS Building Sealant (Dow Corning Corporation, 

www.dowcorning.com). 

2. Or approved equivalent. 

 

C. Exterior Polyurethane Sealant: Single or double component, self-leveling polyurethane 

sealant complying with ASTM C920, color as selected by Architect, for horizontal 

expansion joints in paving, concrete, and sidewalks: 

 

1. Tremco® Vulkem® 45SSL (single-component, Type S, Grade P, Class 35, Use 

T, M, A, O) or Tremco® THC 900 (two-component, Type M, Grade P, Class 25, 

Use T, M, O) (Tremco Commercial Sealants & Waterproofing, Beachwood, OH, 

www.tremcosealants.com). 

2. Pecora Urexapan NR-201 (single-component, Type S, Grade P, Class 25, Use M, 

A, O; SWRI Validation) or Pecora DynaTrol® II-SG (two-component, Type M, 

Grade P, Class 25, Use T) (Pecora Corporation®, Harleysville, PA, 

www.pecora.com). 

3. Or approved equivalent. 

 

2.2 INTERIOR SEALANTS 

 

A. Interior Building Polyurethane Sealant: Single-component, non-sagging, polyurethane, 

paintable, white or off-white color, meeting requirements of ASTM C920 for Type S, 

Grade NS, Class 25, Use NT, T, M, A, G, O and having current SWRI validation. For 

interior joints of aluminum storefront, and doors at exterior wall openings: 

 

1. Pecora Dynatrol™ I-XL General Purpose Polyurethane Sealant (Pecora 

Corporation®, Harleysville, PA, www.pecora.com). 

2. Or approved equivalent. 

 

B. Interior Building Acrylic Latex Caulk: All purpose, Architectural grade acrylic latex 

caulk plus silicone, mold and mildew resistant, paintable, color as selected by Owner, 

meeting requirements of ASTM C834: 

 

1. DAP® ALEX PLUS® All Purpose Acrylic Latex Adhesive Caulk Plus Silicone 

as manufactured by DAP, Inc., Baltimore, MD, www.dap.com. 

2. Pecora AC-20®+ Silicone Non-Sag, Acrylic Latex Caulking Compound as 

manufactured by Pecora Corporation®, Harleysville, PA, www.pecora.com. 

3. Or approved equivalent. 
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C. Interior Building Acoustical Sealant: Single component, flexible latex sealant, white or 

off-white color, meeting ASTM C834 and capable of reducing airborne sound 

transmission through perimeter joints and openings in building construction as 

determined per ASTM E90 based on installation per ASTM C919.  Coordinate with 

Section 092900 – GYPSUM BOARD and partition types as shown on the Drawings: 

 

1. USG Sheetrock® Brand Acoustical Sealant as manufactured by United States 

Gypsum Company, Chicago, IL, www.usg.com. 

2. Pecora AC-20® FTR (Fire & Temperature Rated) Acoustical & Insulation 

Sealant or Pecora AIS-919 Acoustical & Insulation Latex Sealant as 

manufactured by Pecora Corporation®, Harleysville, PA www.pecora.com. 

3. Or approved equivalent. 

 

2.3 ACCESSORIES 

 

A. Primer:  Non-staining type, if recommended by sealant manufacturer to suit application, 

based on preconstruction testing described in paragraph 1.5. 

 

B. Joint Cleaner:  Non-corrosive and non-staining type, recommended by sealant 

manufacturer; compatible with joint  forming materials. 

 

C. Joint Backing:  Round, closed cell polyethylene  foam rod; oversized 30 to 50 percent 

larger than joint width;  acceptable to manufacturer of sealant. 

 

D. Bond Breaker:  Pressure sensitive tape recommended by sealant manufacturer to suit 

application. 

 

E. Insulating Foam Sealant: Expanding polyurethane foam sealant for sealing and insulating  

miscellaneous exterior wall and roof penetrations, wall cavities, and gaps at head of wall 

and roof deck conditions in locations as shown and detailed on the Drawings. 

 

1. Basis of Design: Abesco FP200 FR Expanding Foam, single pack, fire rated 

polyurethane expanding foam as manufactured by Abesco LLC, Orlando, FL, 

(407) 851-3300, www.FP200abesco.com having the following characteristics: 

 

a. Fire rated for use in 1 and 2 hour rated systems meeting ASTM E-

814/UL 1479. 

b. Flame Spread 10 and Smoke Developed 35 for Class A rating as per 

ASTM E-84. 

c. 60% closed cell content when fully cured. 

 

2. Or approved equivalent. 

 

F. Miscellaneous Materials: All other materials, not specifically described in this section but 

required for complete and proper installation of sealant systems, shall be new, first 

quality of their respective kinds, and as recommended by the sealant manufacturer 

subject to review and approval of the Architect. 
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PART 3 - EXECUTION 

 

3.1 EXAMINATION 

 

A. Verify that substrate surfaces are ready to receive work. 

 

B. Verify that joint backing and release tapes are compatible with sealant. 

 

3.2 PREPARATION 

 

A. Remove loose materials and foreign matter which might impair adhesion of sealant. 

 

B. Clean joints in accordance with manufacturer's instructions.  Prime if recommended by 

manufacturer for application condition. 

 

C. Perform preparation in accordance with manufacturer's instructions. 

 

D. Protect elements surrounding the work of this section from damage or disfiguration. 

 

3.3 INSTALLATION 

 

A. Install sealant in accordance with manufacturer's instructions and ASTM C1193. 

 

B. Measure joint dimensions and size materials to achieve required width/depth ratios. 

 

C. Install joint backing to achieve a neck dimension no greater than 1/3 of the joint width. 

 

D. Install bond breaker where joint backing is not used. 

 

E. Install sealant free of air pockets, foreign embedded matter, ridges, and sags. 

 

F. Apply sealant within recommended application temperature ranges.  Consult 

manufacturer when sealant cannot be applied within these temperature ranges. 

 

G. Tool joints concave. 

 

3.4 CLEANING 

  

A. Clean work as per manufacturer’s instructions. 

 

B. Clean adjacent soiled surfaces as work progresses. 

 

3.5 PROTECTION OF FINISHED WORK 

 

A. Protect finished installation until sealants are cured. 
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3.6 SCHEDULE 

 

Location    Type   Color 

 

A. Vertical and Non-Traffic  Silicone  To Be Selected  

Horizontal Exterior Joints  Non-staining 

Metal-to-Metal 

Metal-to-Masonry 

Metal-to-Glass 

Masonry-to-Masonry 

 

B. Exterior Expansion Joints  Silicone  To Be Selected 

Vertical, General   Non-sagging 

 

C. Exterior Joints (Concrete)  Polyurethane  To Be Selected 

Horizontal, General   Self-Leveling 

 

D. Exterior Paving Joints (Asphalt)  Polyurethane  Black 

Self-Leveling 

 

E. Interior Joints at Junction with  Polyurethane  White or Off-White 

Exterior Wall: Door & Window 

Frames. 

 

F. Interior Joints at Door & Window Acrylic Latex  White or Off-White 

Frames (Low to No Expected  Non-sagging 

Movement) 

 

G. Joints at Miscellaneous   Polyurethane  Orange, White, 

Penetrations of Exterior   Insulating  Off White 

Wall Assemblies, and    Foam 

Internal Wall Cavities of 

Exterior Walls. 

 

END OF SECTION 079200 
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SECTION 081113 - HOLLOW METAL DOORS AND FRAMES 

 

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

A. Section includes hollow-metal doors and frames in locations shown and scheduled on the 

Drawings. 

 

1.2 REFERENCE STANDARDS 

 

A. American Society for Testing and Materials (ASTM): 

 

1. ASTM A153 – Standard Specification for Zinc Coating (Hot Dip) on Iron and 

Steel Hardware. 

2. ASTM A653 – Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) 

or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot Dip Process. 

3. ASTM A879 – Standard Specification for Steel Sheet, Zinc Coated by the 

Electrolytic Process for Applications Requiring Designation of the Coating Mass 

on Each Surface. 

4. ASTM A1008 –  Standard Specification for Steel, Sheet, Cold-Rolled, Carbon, 

Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved 

Formability, Solution Hardened, and Bake Hardenable. 

5. ASTM A 1011 – Standard Specification for Steel, Sheet and Strip, Hot-Rolled, 

Carbon, Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with 

Improved Formability, and Ultra-High Strength. 

6. ASTM C143 - Standard Test Method for Slump of Hydraulic-Cement Concrete 

7. ASTM C476 – Standard Specification for Grout for Masonry. 

8. ASTM C665 – Standard Specification for Mineral Fiber Blanket Thermal 

Insulation for Light Frame Construction and Manufactured Housing. 

9. ASTM C1363 – Standard Test Method for the Thermal Performance of Building 

Assemblies by Means of a Hot Box Apparatus. 

 

B. Builders Hardware Manufacturers Association (BHMA): 

 

1. BHMA A156.115 – Hardware Preparation in Steel Doors or Steel Frames. 

 

C. National Association of Architectural Metal Manufacturers/Hollow Metal Manufacturers 

Association (NAAMM/HMMA): 

 

1. NAAMM/HMMA 803 – Hollow Metal Manual – Steel Tables. 

2. NAAMM/HMMA 840 – Guide Specification for Installation and Storage of 

Hollow Metal Doors and Frames. 

 

D. Steel Door Institute (SDI): 

 

1. SDI A250 – Specifications for Standard Steel Doors and Frames. 
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1.3 DEFINITIONS 

 

A. Minimum Thickness: Minimum thickness of base metal without coatings according to 

NAAMM-HMMA 803 or SDI A250.8.  Gauge numbers shown are for reference purposes 

only. 

 

1.4 ACTION SUBMITTALS 

 

A. Product Data: For each type of product. 

 

B. Shop Drawings: Include elevations, door edge details, frame profiles, metal thicknesses, 

preparations for hardware, and other details. 

 

C. Samples for Initial Selection: For units with factory-applied color finishes. 

 

D. Samples for Verification: For each type of exposed finish required. 

 

E. Schedule: Prepared by or under the supervision of supplier, using same reference 

numbers for details and openings as those on Drawings. 

 

1.5 INFORMATIONAL SUBMITTALS 

 

A. Product test reports. 

 

PART 2 - PRODUCTS 

 

2.1 MANUFACTURERS 

 

A. Provide hollow metal doors and frames as manufactured by one of the following: 

 

1. Amweld Building Products, Inc., Garrettsville, OH. 

2. CECO Door/ASSA ABLOY Door Group LLC, Milan, TN. 

3. Curries®/AADG, Inc., Mason City, IA. 

4. Mesker ™ Door, Inc., Huntsville, AL. 

5. Republic Doors and Frames, McKenzie, TN. 

6. Steelcraft® Metal Doors and Frames/Allegion, plc, Carmel, IN. 

7.  Or approved manufacturer. 

 

2.2 EXTERIOR HOLLOW-METAL DOORS AND FRAMES 

 

A. Extra-Heavy-Duty Doors and Frames: SDI A250.8, Level 3. At locations indicated in the 

Door and Frame Schedule. 

 

1. Physical Performance: Level A according to SDI A250.4. 

2. Doors: 

 

a. Type: As indicated in the Door and Frame Schedule. 

b. Thickness: 1-3/4 inches (44.5 mm). 

c. Face: Metallic-coated galvanized steel sheet, minimum thickness of 

0.053 inch (1.3 mm), (16 gauge) with minimum A40 (ZF120) coating. 
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d. Edge Construction: Model 2, Seamless. 

e. Core: Manufacturer's standard insulation material. 

 

3. Thermal-Rated Doors: Provide doors fabricated with thermal-resistance value (R-

value) of not less than 2.1 deg F x h x sq. ft./Btu (0.370 K x sq. m/W) when 

tested according to ASTM C 1363. 

4. Frames: 

 

a. Materials: Metallic-coated galvanized steel sheet, minimum thickness of 

0.053 inch (1.3 mm), (16 gauge) with minimum A40 (ZF120) coating. 

b. Construction: Face welded. 

 

5. Exposed Finish: Prime. 

 

2.3 FRAME ANCHORS 

 

A. Jamb Anchors: 

 

1. Stud-Wall Type: Designed to engage stud, welded to back of frames; not less 

than 0.042 inch (1.0 mm) thick. 

 

B. Floor Anchors: Formed from same material as frames, minimum thickness of 0.042 inch 

(1.0 mm) (18 Gauge), and as follows: 

 

1. Monolithic Concrete Slabs: Clip-type anchors, with two holes to receive 

fasteners. 

 

2.4 MATERIALS 

 

A. Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; 

suitable for exposed applications. 

 

B. Hot-Rolled Steel Sheet: ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free 

of scale, pitting, or surface defects; pickled and oiled. 

 

C. Metallic-Coated Galvanized Steel Sheet: ASTM A 653/A 653M, Commercial Steel (CS), 

Type B. 

 

D. Frame Anchors: ASTM A 879/A 879M, Commercial Steel (CS), 04Z (12G) coating 

designation; mill phosphatized. 

 

1. For anchors built into exterior walls, steel sheet complying with ASTM A 

1008/A 1008M or ASTM A 1011/A 1011M, hot-dip galvanized according to 

ASTM A 153/A 153M, Class B. 

 

E. Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A 153/A 153M. 

 

F. Power-Actuated Fasteners in Concrete: From corrosion-resistant materials. 
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G. Grout: ASTM C 476, except with a maximum slump of 4 inches (102 mm), as measured 

according to ASTM C 143/C 143M. 

 

H. Mineral-Fiber Insulation: ASTM C 665, Type I (blankets without membrane facing). 

 

I. Glazing: Section 088000 - GLAZING. 

 

J. Bituminous Coating: Cold-applied asphalt mastic, compounded for 15-mil (0.4-mm) dry 

film thickness per coat. 

 

2.5 FABRICATION 

 

A. Fabricate hollow-metal work to be rigid and free of defects, warp, or buckle.  Weld 

exposed joints continuously, grind, dress, and make smooth, flush, and invisible.  

Accurately form metal to required sizes and profiles, with minimum radius for metal 

thickness. Where practical, fit and assemble units in manufacturer's plant. To ensure 

proper assembly at Project site, clearly identify work that cannot be permanently factory 

assembled before shipment. 

 

B. Hollow-Metal Doors: 

 

1. Exterior Doors: Provide weep-hole openings in bottoms of exterior doors to 

permit moisture to escape. Seal joints in top edges of doors against water 

penetration. 

 

C. Hollow-Metal Frames: Where frames are fabricated in sections due to shipping or 

handling limitations, provide alignment plates or angles at each joint, fabricated of same 

thickness metal as frames. 

 

1. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed 

fasteners unless otherwise indicated. 

2. Grout Guards: Weld guards to frame at back of hardware mortises in frames to be 

grouted. 

3. Floor Anchors: Weld anchors to bottoms of jambs with at least four spot welds 

per anchor. 

4. Jamb Anchors: Provide number and spacing of anchors as follows: 

 

a. Stud-Wall Type: Locate anchors not more than 18 inches (457 mm) from 

top and bottom of frame. Space anchors not more than 32 inches (813 

mm) o.c. and as follows: 

 

1) Three anchors per jamb up to 60 inches (1524 mm) high. 

2) Four anchors per jamb from 60 to 90 inches (1524 to 2286 mm) 

high. 

3) Five anchors per jamb from 90 to 96 inches (2286 to 2438 mm) 

high. 

4) Five anchors per jamb plus one additional anchor per jamb for 

each 24 inches (610 mm) or fraction thereof above 96 inches 

(2438 mm) high. 
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5. Door Silencers: Except on weather-stripped frames, drill stops to receive door 

silencers. 

 

a. Single-Door Frames: Drill stop in strike jamb to receive three door 

silencers. 

b. Double-Door Frames: Drill stop in head jamb to receive two door 

silencers. 

 

D. Hardware Preparation: Factory prepare hollow-metal work to receive templated mortised 

hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to 

SDI A250.6, the Door Hardware Schedule, and templates. 

 

1. Reinforce doors and frames to receive nontemplated, mortised, and surface-

mounted door hardware. 

2. Comply with applicable requirements in SDI A250.6 and BHMA A156.115 for 

preparation of hollow-metal work for hardware. 

 

2.6 STEEL FINISHES 

 

A. Prime Finish: Clean, pretreat, and apply manufacturer's standard primer. 

 

1. Shop Primer: SDI A250.10. 

 

2.7 ACCESSORIES 

 

A. Grout Guards: Formed from same material as frames, not less than 0.016 inch (0.4 mm) 

(26 gauge) thick. 

 

PART 3 - EXECUTION 

 

3.1 INSTALLATION 

 

A. Hollow-Metal Frames: Install hollow-metal frames for doors, transoms, sidelites, 

borrowed lites, and other openings, of size and profile indicated. Comply with SDI 

A250.11 or NAAMM-HMMA 840 as required by standards specified. 

 

1. Set frames accurately in position; plumbed, aligned, and braced securely until 

permanent anchors are set. After wall construction is complete, remove 

temporary braces, leaving surfaces smooth and undamaged. 

 

a. Where frames are fabricated in sections because of shipping or handling 

limitations, field splice at approved locations by welding face joint 

continuously; grind, fill, dress, and make splice smooth, flush, and 

invisible on exposed faces. 

b. Install frames with removable stops located on secure side of opening. 

c. Install door silencers in frames before grouting. 

d. Remove temporary braces necessary for installation only after frames 

have been properly set and secured. 

e. Check plumb, square, and twist of frames as walls are constructed. Shim 

as necessary to comply with installation tolerances. 
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f. Field apply bituminous coating to backs of frames that will be filled with 

grout containing antifreezing agents. 

 

2. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to 

floor, and secure with postinstalled expansion anchors. 

 

a. Floor anchors may be set with power-actuated fasteners instead of 

postinstalled expansion anchors if so indicated and approved on Shop 

Drawings. 

 

3. Installation Tolerances: Adjust hollow-metal door frames for squareness, 

alignment, twist, and plumb to the following tolerances: 

 

a. Squareness: Plus or minus 1/16 inch (1.6 mm), measured at door rabbet 

on a line 90 degrees from jamb perpendicular to frame head. 

b. Alignment: Plus or minus 1/16 inch (1.6 mm), measured at jambs on a 

horizontal line parallel to plane of wall. 

c. Twist: Plus or minus 1/16 inch (1.6 mm), measured at opposite face 

corners of jambs on parallel lines, and perpendicular to plane of wall. 

d. Plumbness: Plus or minus 1/16 inch (1.6 mm), measured at jambs at 

floor. 

 

B. Hollow-Metal Doors: Fit hollow-metal doors accurately in frames, within clearances 

specified below. Shim as necessary. 

 

1. Non-Fire-Rated Steel Doors: 

 

a. Between Door and Frame Jambs and Head: 1/8 inch (3.2 mm) plus or 

minus 1/32 inch (0.8 mm). 

b. Between Edges of Pairs of Doors: 1/8 inch (3.2 mm) to 1/4 inch (6.3 

mm) plus or minus 1/32 inch (0.8 mm). 

c. At Bottom of Door: 3/4 inch (19.1 mm) plus or minus 1/32 inch (0.8 

mm). 

d. Between Door Face and Stop: 1/16 inch (1.6 mm) to 1/8 inch (3.2 mm) 

plus or minus 1/32 inch (0.8 mm). 

 

C. Glazing: Comply with installation requirements in Section 088000 - GLAZING and with 

hollow- metal manufacturer's written instructions. 

 

1. Secure stops with countersunk flat- or oval-head machine screws spaced 

uniformly not more than 9 inches (230 mm) o.c. and not more than 2 inches (51 

mm) o.c. from each corner. 

 

3.2 ADJUSTING AND CLEANING 

 

A. Final Adjustments: Check and readjust operating hardware items immediately before 

final inspection. Leave work in complete and proper operating condition. Remove and 

replace defective work, including hollow-metal work that is warped, bowed, or otherwise 

unacceptable. 
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B. Remove grout and other bonding material from hollow-metal work immediately after 

installation. 

 

C. Prime-Coat Touchup: Immediately after erection, sand smooth rusted or damaged areas 

of prime coat and apply touchup of compatible air-drying, rust-inhibitive primer. 

 

D. Metallic-Coated Surface Touchup: Clean abraded areas and repair with galvanizing repair 

paint according to manufacturer's written instructions. 

 

E. Touchup Painting: Cleaning and touchup painting of abraded areas of paint are specified 

in Section 099110 - PAINTING. 

 

 

 

 

 

END OF SECTION 081113 
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SECTION 081416 - FLUSH WOOD DOORS 

 

PART 1 - GENERAL 

 

1.1 RELATED DOCUMENTS 

 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

 

1.2 SUMMARY 

 

A. Section Includes: 

 

1. Solid core veneer-faced flush wood doors, non-rated. 

2. Sizing by manufacturer. 

3. Machining by manufacturer. 

 

B. Related Sections: 

 

1. Section 081113 – HOLLOW METAL DOORS AND FRAMES. 

2. Section 087100 – DOOR HARDWARE. 

3. Section 099110 – PAINTING. 

 

C. SCOPE 

 

1. Furnish and install doors in locations as shown and scheduled on the Drawings. 

2. Furnish doors with removable protective covering to protect veneer faces. 

 

D. REFERENCE STANDARDS 

 

1. Builders Hardware Manufacturers Association (BHMA): 

 

a. 156.115-W – Hardware Preparation in Steel Doors or Steel Frames 

 

2. Door and Hardware Institute (DHI): 

 

a. WDHS-3 – Recommended Hardware Locations for Wood Flush Doors 

 

3. Wood Door Manufacturer’s Association (WDMA): 

 

a. I.S.-1A – Industry Standard for Architectural Flush Wood Doors. 

b. TM-6 – Adhesive Durability: Test Method for Determining the 

Durability of Adhesives Used in Doors Under Accelerated Aging 

Conditions. 

c. TM-7 – Cycle Slam Test: The Method for Determining the Physical 

Endurance of Wood Doors & Associated Hardware Connections under 

Accelerated Operating Conditions. 

d. TM-8 – Hinge Loading Test: The Method for Determining the Hinge 

Loading Resistance of Wood Door Stiles. 

e. TM-10 – Screw Holding Capacity: Test Method for Determining the 

Screw Holding Capacity of Wood Doors. 
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1.3 PREINSTALLATION MEETINGS 

 

A. Preinstallation Conference: Conduct conference at Project site. 

 

1.4 ACTION SUBMITTALS 

 

A. Product Data: For each type of door. Include details of core and edge construction and 

trim for openings. 

 

B. Shop Drawings: Indicate location, size, and hand of each door; elevation of each kind of 

door; construction details not covered in Product Data; and the following: 

 

1. Dimensions and locations of blocking. 

2. Dimensions and locations of mortises and holes for hardware. 

3. Dimensions and locations of cutouts. 

4. Undercuts. 

5. Doors to be factory primed (MDO Veneer only). 

6. Use same door designations as shown on the Drawings. 

 

C. Samples for Verification: 

 

1. Actual door face materials, approximately 8 by 10 inches (200 by 250 mm), for 

each material and finish.   

2. Provide construction samples of doors, approximately 5 by 5 inches (125 by 125 

mm), with door faces and vertical edges representing actual construction to be 

used. 

 

a. Provide primer finished samples of Medium Deisity Overlay (MDO). 

 

1.5 INFORMATIONAL SUBMITTALS 

 

A. Sample Warranty: For special warranty. 

 

1.6 QUALITY ASSURANCE 

 

A. Manufacturer Qualifications: 

 

1. A qualified manufacturer that is a member in good standing of the Window and  

Door Manufacturers Association (WDMA). 

 

B. Product Performance: Provide documents showing compliance to the following WDMA 

attributes, validating the specified WDMA Performance Duty Level: 

 

1. Adhesive Bonding Durability: WDMA TM-6. 

2. Cycle Slam: WDMA TM-7. 

3. Hinge Loading: WDMA TM-8. 

4. Screw Holding: WDMA TM-10. 

 

a. Door Face. 

b. Vertical Door Edge. 

c. Horizontal Door Edge (applies when hardware is attached). 
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1.7 DELIVERY, STORAGE, AND HANDLING 

 

A. Comply with requirements of referenced standard and manufacturer's written 

instructions. 

 

B. Package doors individually in manufacturer's standard plastic bags, stretch wrap, or 

cardboard cartons. 

 

C. Mark each door on top rail with opening number used on Shop Drawings. Include 

manufacturer's order number and date of manufacture. 

 

D. Store doors inside building in a clean and dry location. 

 

1.8 FIELD CONDITIONS 

 

A. Environmental Limitations: Do not deliver or install doors until spaces are enclosed and 

weather tight, wet work in spaces is complete and dry, and HVAC system is operating 

and maintaining temperature between 60 and 90 deg F (16 and 32 deg C) and relative 

humidity between 25 and 55 percent during remainder of construction period. 

 

1.9 WARRANTY 

 

A. Special Warranty: Manufacturer agrees to repair or replace doors that fail in materials or 

workmanship within specified warranty period. 

 

1. Failures include, but are not limited to, the following: 

 

a.  Warping (bow, cup, or twist) more than 1/4 inch (6.4 mm) in a 42-by-84-

inch (1067-by-2134-mm) section. 

b. Telegraphing of core construction in face veneers exceeding 0.01 inch in 

a 3-inch (0.25 mm in a 76.2-mm) span. 

 

2. Warranty shall also include installation that may be required due to  repair or 

replacement of defective doors. 

3. Warranty Period for Solid-Core Interior Doors: Life of installation. 

 

PART 2 - PRODUCTS 

 

2.1 MANUFACTURERS 

 

A. Basis-of-Design Product: Subject to compliance with requirements, provide Marshfield – 

Algoma™ Door Systems, Aspiro™ Series by Masonite Architectural. Phone:  (877) 332-

4484, Web:  www.masonite.com/architecturalproducts/aspiro-series;   flush wood doors 

or comparable products by one of the following: 

 

1. Graham® Wood Doors – Assa Abloy. 

2. VT Industries. 

3. Or Approved Manufacturer. 

 

B. Source Limitations: Obtain flush wood doors from single manufacturer. 
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2.2 FLUSH WOOD DOORS, GENERAL 

 

A. Quality Standard: In addition to requirements specified, comply with WDMA I.S.1-A-11, 

“Architectural Wood Flush Doors." 

 

B. Low-Emitting Materials: Fabricate doors with adhesives and composite wood products 

that do not contain added urea formaldehyde. 

 

C. WDMA I.S.1-A Performance Grade: 

 

1. Extra Heavy Duty: Public toilets, assembly spaces, exits and where indicated. 

 

a. All doors must meet specified WDMA Performance Duty Level, 

including face screw holding requirement. Surface applied hardware 

shall be installed with screws; through bolts are not acceptable. 

 

 

D. Structural-Composite-Lumber-Core Doors: 

 

1. Provide Structural Composite Lumber core as required to meet WDMA 

Performance Duty Level specified 

2. Structural Composite Lumber: WDMA T.M.10. 

 

a. Screw Withdrawal, Face: 700 lbf (3100 N). 

b. Screw Withdrawal, Edge: 400 lbf (1780 N), or as required to meet 

WDMA performance level specified. 

 

2.3 INTERIOR SOLID CORE FLUSH WOOD DOORS FOR OPAQUE FINISH 

 

A. Basis of Design: Aspiro™ Series/Marshfield-Algoma™ by Masonite Architectural, 

Premium Paintable Doors. 

 

B. Construction: Structural Composite Lumber Core (SCLC), Bonded Construction, Non-

Rated. 

 

1. Model No: A-SCLC-B-NR. 

2. Quality Standards: WDMA I.S 1.A Architectural Wood Flush Doors (Standard 

Construction). 

3. WDMA Quality Grade: Standard Construction/ 

4. WDMA Performance Level: Extra Heavy Duty. 

5. Surface Material: Medium Density Overlay (MDO). 

6. Crossbands: One Piece High Density Fiberboard (HDF). 

7. Vertical Edges: Full Length Hardboard – Structural Composite Lumber (SLC) 

Backer (1.281-inch before trim). 

8. Horizontal Edges: Structural Composite Lumber (SCL) (1-1/4-inch before trim). 

9. Core Construction: Structural Composite Lumber (SCL). 

10. Face & Core Assembly Adhesive: Type 1. 

11. Thickness: 1-3/4-inch. 

12. Door Weight: 6 lbs./sq. ft. 

13. Factory Finish: Factory standard primer. 
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14. Warranty: Full; life of original installation. 

 

2.4 FABRICATION 

 

A. Factory fit doors to suit frame-opening sizes indicated. Comply with clearance 

requirements of referenced quality standard WDMA 1.S.-1A for fitting unless otherwise 

indicated. 

 

1. Undercut:  Maximum 3/8-inch above thresholds. 

 

B. Factory machine doors for hardware that is not surface applied. Locate hardware to 

comply with DHI-WDHS-3. Comply with final hardware schedules, door frame Shop 

Drawings, BHMA-156.115-W, and hardware templates. 

 

1. Coordinate with hardware mortises in metal frames to verify dimensions and 

alignment before factory machining. 

 

2.5 SHOP PRIMING 

 

A. Doors for Opaque Finish: Factory prime door faces and vertical edge stiles with one coat 

of manufacturer’s standard primer. 

 

PART 3 - EXECUTION 

 

3.1 EXAMINATION 

 

A. Examine doors and installed door frames, with Installer present, before hanging doors. 

 

1. Verify that installed frames comply with indicated requirements for type, size, 

location, and swing characteristics and have been installed with level heads and 

plumb jambs.  Any deficiencies must be corrected prior to door installation. 

2. Reject doors with defects. 

 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

 

3.2 INSTALLATION 

 

A. Hardware: For installation, see Section 087100 - DOOR HARDWARE. 

 

B. Installation Instructions: Install doors to comply with manufacturer's written instructions 

and referenced quality standard WDMA 1.S.-1A, and as indicated. 

 

C. Job-Fitted Doors: Align and fit doors in frames with uniform clearances and bevels as 

indicated below; do not trim stiles and rails in excess of limits set by manufacturer.  

Machine doors for hardware. Seal edges of doors, edges of cutouts, and mortises after 

fitting and machining. 
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1. Clearances: Provide 1/8 inch (3.2 mm) at heads, jambs, and between pairs of 

doors.  Provide 1/8 inch (3.2 mm) from bottom of door to top of decorative floor 

finish or covering unless otherwise indicated. Where threshold is shown or 

scheduled, provide ¼ inch (6.4 mm) from bottom of door to top of threshold 

unless otherwise indicated. 

2. Bevel non-fire-rated doors 1/8 inch in 2 inches (3-1/2 degrees) at lock and hinge 

edges. 

 

3.3 ADJUSTING 

 

A. Operation: Correct any deficiency that prohibits the door from swinging or operating 

freely.  Do not remove hinge screws after initial insertion. Shims used for alignment 

purposes must be inserted between hinge and frame. Do not insert shims between hinge 

and door.  

 

B. To prevent stile failure, insure that door closers are properly adjusted and do not limit the 

door opening swing. Limit door opening swing only with a properly located stop. 

 

3.4 REPAIR 

 

A. Repair of damage or defects is subject to Architect’s acceptance, including removal of 

soiling. Provide new replacement doors for doors that cannot be satisfactorily repaired. 

 

3.5 PROTECTING AND CLEANING 

 

A. Protect installed doors from damage and soiling. 

 

 

 

END OF SECTION 081416 
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SECTION 082110 – PLASTIC LAMINATE DOORS  

 

PART 1 - GENERAL 

 

1.1 SUMMARY: 

 

A. Section Includes: 

 

1. Solid core plastic laminate veneer-faced doors, non-rated. 

2. Factory finishing. 

3. Sizing by manufacturer. 

4. Machining by manufacturer. 

 

1.2 REFERENCES AND REGULATORY REQUIREMENTS: 

 

A. International Building Code (IBC) – locally adopted edition. 

 

B. Quality Standards: 

 

1. American National Standards Institute (ANSI): 

 

a. ANSI A208.1 – Particleboard. 

 

2. Architectural Woodwork Standards (AWS). 

3. Window and Door Manufacturers Association (WDMA): 

 

a. Industry Standard (IS) 1-A-2011 – Architectural Wood Flush Doors. 

b. WDMA TM-6 – Adhesive Durability. 

 

1.3 SUBMITTALS: 

 

A. Submit under provisions of Section 013300 – SUBMITTAL PROCEDURES. 

 

B. Shop drawings: Illustrate door opening criteria, elevations, sizes, types, swings, undercuts, 

special beveling, hardware blocking in fire-resistant composite core doors (if required), 

identify cutouts. 

 

C. Indicate compliance with specified fire rating (positive pressure or neutral pressure), if 

required. 

 

D. Product Data: Indicate door core materials, thickness, construction, veneer color and type. 

 

E. Construction samples: Submit one or more of manufacturer’s standard samples 

demonstrating door construction.  

 

F. Finish samples: Sample to illustrate the color of the specified door face materials. 

 

G. Manufacturer’s full lifetime warranty. 

 

1.4 QUALITY ASSURANCE: 
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A. Meet or exceed WDMA I.S.1-A Premium Grade. 

 

1.5 DELIVERY STORAGE AND HANDLING AND SITE CONDITIONS: 

 

A. Deliver, store, protect and handle products under provisions of WDMA and AWS, and 

manufacturer’s care and handling instructions. 

 

B. Accept doors on site in manufacturer’s standard packaging.  Inspect for damage.  Do not 

store in damp or wet areas.  HVAC systems shall be operating and balanced prior to arrival 

of doors.  Acceptable humidity shall be no less than 25% or greater than 55%.  (NOTE: Any 

claim for warp, bow, twist, or telegraphing may be denied if required humidity requirements 

are not maintained). 

 

1.6 COORDINATION: 

 

A. Coordinate the work with door opening construction, door frame and door hardware 

installation with a pre-installation conference. 

 

1.7 WARRANTY: 

 

A. Provide manufacturer's warranty to the following term: 

 

1. Interior Solid Core Doors:  "Full Life of Original Installation" including hanging 

and finishing if door(s) do not comply with warranty tolerance standards.   

2. Coverage for delamination, warping, bow, cup and telegraphing of core 

construction as outlined in the WDMA and AWS Standards.  

 

PART 2 - PRODUCTS 

 

2.1 MANUFACTURER: 

 

A. Basis of Design: Products of Aspiro™ Series/Marshfield-Algoma by Masonite 

Architectural, www.architectural.masonite.com are specified to indicate requirements for 

quality and appearance. 

 

2.2 MATERIALS: 

 

A. WORKMANSHIP 

 

1. Comply with WDMA workmanship for veneer faces, vertical edges, crossbands, 

horizontal edges and dimensional tolerances. 

 

B. DOOR CONSTRUCTION GRADE 

 

1. Except as otherwise shown on the drawings fabricate the work of this section to 

WDMA Premium Grade.  

2. Standard construction is per Heavy Duty Performance Levels. 
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C. WOOD DOOR FACING 

 

1. High Pressure Decorative Laminate (HPDL):  Color to be selected by Architect 

from manufacturer’s standard laminate colors. 

 

D. DOORS IN PAIRS OR SETS (IF SCHEDULED) 

 

1. Specify per project requirements. Refer to WDMA G-9.  Door schedule shall reflect 

pairs and sets by door numbers, including doors separated by a mullion. 

 

E. DOORS WITH TRANSOMS (IF SCHEDULED) 

 

1. Continuous Match (standard unless otherwise noted), End Match.  

 

2.3 FABRICATION 

 

A. DOOR AND TRANSOM PANEL CORE CONSTRUCTION 

 

1. Non-rated Solid Core – Three (3) or Five (5) ply manufacturers standard 

construction. 

 

a. Wood based Particleboard – PC-5, meeting requirements of ANSI A208.1. 

 

2. Bond stiles and rails to core, abrasive sand core assembly to achieve uniform 

thickness. 

 

B. VERTICAL EDGES (STILES)  

 

1. Non-rated. 

 

a. Edges to match face veneer. (May include veneer banding with structural 

composite lumber backers or inner plies). 

 

2. High Pressure Decorative Laminate (HPDL):  

 

a. Same as door facing, applied after face over manufacturers standard stile. 

 

C. HORIZONTAL EDGES (RAILS)    

 

1. Manufacturer’s standard. (MDF top and bottom rails not permitted). 

2. Bottom edge is to be smooth and sealed. Top edge is to be smooth and sealed. 

 

D. ADHESIVES 

 

1. Face Adhesive: Per WDMA TM-6. 

 

E. FACE MATERIAL 

 

1. High Pressure Decorative Laminate (HPDL). 

2. Grade: Horizontal. 
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F. MACHINING 

 

1. Factory fit and machine doors for frame and finish hardware in accordance with 

hardware requirements and dimensions.   

2. Do not machine for surface hardware. 

 

PART 3 - EXECUTION 

 

3.1 EXAMINATION 

 

A. Notify Architect of any conditions that would adversely affect the installation or subsequent 

use of the doors.  Do not begin installation until all conditions are acceptable. 

 

B. Do not install doors in frame openings that are not plumb or are out of tolerance for size or 

alignment. 

 

C. Verify that opening sizes and tolerances are acceptable and ready to receive this work. 

 

3.2 INSTALLATION 

 

A. Install non-rated doors in accordance with manufacturers’ instructions. 

 

B. Trim non-rated door width by cutting equally on both jamb edges.  Reapply veneer edges. 

 

C. Trim door height by cutting bottom edges to a maximum 3/4 inch (19-mm).  

 

D. Pilot drill screw and bolt holes using templates provided by hardware manufacturer.  [Use 

threaded through bolts for half surface hinges]. 

 

E. EXERCISE CAUTION WHEN DRILLING PILOT HOLES AND INSTALLING HINGES 

SO THAT PILOT HOLES ARE NOT OVER DRILLED AND SCREWS ARE NOT OVER 

TORQUED.  FOLLOW MANUFACTURERS INSTALLATION INSTRUCTIONS FOR 

POSITIVE PRESSURE DOORS.   

 

F. Coordinate installation of doors with installation of frames and hardware. 

 

3.3 WARRANTY TOLERANCES 

 

A. Conform to WDMA standards and testing methods for warp, cup, bow, and telegraphing. 

 

3.4 ADJUSTING 

 

A. Adjust as required for proper fit and operation. 

 

B. Adjust doors for smooth and balanced door movement. 

 

3.5 CLEANING 

 

A.  Clean doors immediately after installation in accordance with manufacturers Care and 

Handling Instructions. 
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3.6 PROTECTION 

 

A. Protect installed doors from damage during construction. 

 

 

END OF SECTION 082110 
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SECTION 083300 –ROLLING SERVICE DOORS 

 

PART 1 - GENERAL 

 

1.1 SECTION INCLUDES 

 

A. Insulated heavy-duty rolling service doors with electric motor operation for 

locations as shown on the Drawings. 

 

1.2 RELATED SECTIONS 

 

A. Section 055000 - METAL FABRICATIONS: Support framing and framed 

opening. 

 

B. Section 079200 – JOINT SEALANTS: Perimeter sealing of door openings. 

 

1.3 REFERENCE STANDARDS 

 

A. American Society for Testing and Materials (ASTM): 

 

1. ASTM A653 – Standard Specification for Steel Sheet, Zinc-Coated 

(Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot Dip 

Process. 

2. ASTM E90 – Standard Test Method for Laboratory Measurement of 

Airborne Sound Transmission Loss of Building Partitions and Elements. 

 

B. American Society of Heating, Refrigerating, and Air-Conditioning Engineers 

(ASHRAE): 

 

1. ASHRAE 90.1 – Energy Standard for Sites and Buildings Except Low-

Rise Residential Buildings. 

 

C. American National Standards Institute (ANSI)/Door & Access Systems 

Manufacturers’ Association (DASMA): 

 

1. ANSI/DASMA 108 – Standard Method for Testing Sectional Garage 

Doors, Rolling Doors and Flexible Doors: Determination of Structural 

Performance Under Uniform Static Air Pressure Difference. 

 

D. International Energy Conservation Code (IECC): 

 

1. IECC 2012/2015 C402.4.3 – Building Envelope Requirements – Air 

Leakage of Fenestration. 

 

E. National Fenestration Rating Council (NFRC). 
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F. National Electrical Manufacturers Association (NEMA): 

 

1. NEMA 250 – Enclosure Types (Electrical equipment rated at 1000 Volts 

or less.) 

2. NEMA MG1 – Motors and Generators. 

 

G. Underwriters Laboratories (UL). 

 

1.4 DESIGN / PERFORMANCE REQUIREMENTS 

 

A. Single-Source Responsibility: Provide doors, tracks, motors, and accessories from 

one manufacturer for each type of door. Provide secondary components from 

source acceptable to manufacturer of primary components. 

 

B. Products Requiring Electrical Connection: Listed and classified by Underwriters 

Laboratories, Inc. acceptable to Authority Having Jurisdiction (AHJ) as suitable 

for purpose specified. 

 

1.5 SUBMITTALS 

 

A. Product Data:  Manufacturer's data sheets on each product to be used, including: 

 

1. Preparation instructions and recommendations. 

2. Storage and handling requirements and recommendations. 

3. Details of construction and fabrication. 

4. Installation instructions. 

 

B. Shop Drawings: Include detailed plans, elevations, details of framing members, 

anchoring methods, required clearances, hardware, and accessories. Include 

relationship with adjacent construction.  Include electric motor operation 

specifications product data, and wiring / control diagrams. 

 

C. Selection Samples:  For each finish product specified, two complete sets of color 

chips representing manufacturer's full range of available colors and patterns. 

 

D. Verification Samples:  For each finish product specified, two samples, minimum 

size 6 inches (150 mm) long, representing actual product, color, and patterns. 

 

E. Manufacturer's Certificates: Certify products meet or exceed specified 

requirements. 

 

F. Operation and Maintenance Data: Submit lubrication requirements and frequency, 

and periodic adjustments required. 
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1.6 QUALITY ASSURANCE 

 

A. Manufacturer Qualifications: Company specializing in performing Work of this 

section with a minimum of five years experience in the fabrication and installation 

of security closures. 

 

1.7 DELIVERY, STORAGE, AND HANDLING 

 

A. Store products in manufacturer's unopened packaging until ready for installation. 

 

B. Protect materials from exposure to moisture. Do not deliver until after wet work is 

complete and dry. 

 

C. Store materials in a dry, warm, ventilated weathertight location. 

 

1.8 PROJECT CONDITIONS 

 

A. Maintain environmental conditions (temperature, humidity, and ventilation) 

within limits recommended by manufacturer for optimum results.  Do not install 

products under environmental conditions outside manufacturer's absolute limits. 

 

1.9 COORDINATION 

 

A. Coordinate Work with other operations and installation of adjacent materials to 

avoid damage to installed materials. 

 

1.10 WARRANTY 

 

A. Warranty: Manufacturer’s limited door and operator system, except the 

counterbalance spring and finish, to be free from defects in materials and 

workmanship for 3 years or 20,000 cycles, whichever occurs first. 

 

B. PowderGuard Finish 

 

1. PowderGuard Max: Applied to curtain, guides, bottom bar, headplates: 

Manufacturer’s limited Max Finish warranty for 5 years. 

 

PART 2 - PRODUCTS 

 

2.1 MANUFACTURER 

 

A. Basis of Design Manufacturer: Overhead Door Corporation, 2501 S. State Hwy. 

121, Suite 200, Lewisville, TX  75067.   ASD. Tel. Toll Free: (800) 275-3290. 

Phone: (469) 549-7100. Fax:  (972) 906-1499. Web Site: 

www.overheaddoor.com. E-mail: info@overheaddoor.com. 
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2.2 INSULATED  ROLLING SERVICE DOORS 

 

A. Basis of Design:  Stormtitetm Insulated Rolling Service Doors: Overhead Door 

Corporation Model 625. 

 

1. Curtain: Interlocking roll-formed slats as specified following. Endlocks 

shall be attached to each end of alternate slats to prevent lateral 

movement. 

 

a. Flat profile type F-265i for doors up to 40 feet (12.19 m) wide.  

b. Front slat fabricated of: 

 

1) 24 gauge galvanized steel. 

 

c. Back slat fabricated of: 

 

1) 24 gauge galvanized steel.  

 

d. Slat cavity filled with CFC-free foamed-in-place, polyurethane 

insulation. 

 

1) R-Value: 7.7, U-Value: 0.13. 

2) Sound Rating: STC-21. 

 

2. Performance: 

 

a. Through Curtain Sound Rating: Sound Rating: STC-28 (STC-30+ 

with HZ noise generator) as per ASTM E 90. 

b. Installed System Sound Rating: STC-21 as per ASTM E 90. 

c. U-factor: 0.91 NFRC test report, maximum U-factor of no higher 

than 1.00. 

d. Air Infiltration: Meets ASHRAE 90.1 & IECC 2012/2015 

C402.4.3 Air leakage <1.00 cfm/ft2. 

 

3. Slats and Hood Finish: 

 

a. Galvanized Steel: Slats and hood galvanized in accordance with 

ASTM A 653 and receive rust-inhibitive, roll coating process, 

including 0.2 mils thick baked-on prime paint, and 0.6 mils thick 

baked-on polyester top coat.  

 

1) Powder Coat:  

 

(a) PowderGuard Max powder coat, color as selected 

by Owner. 
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2) Non-galvanized exposed ferrous surfaces shall receive one 

coat of rust-inhibitive primer. 

 

4. Weatherseals:  

 

a. Interior guide weatherseal. 

b. Lintel weatherseal. 

 

5. Bottom Bar:  

 

a. Two galvanized steel angles minimum thickness 1/8 inch (3 mm) 

bolted back to back to reinforce curtain in the guides. 

 

6. Guides: Three structural steel angles. 

7. Brackets:  

 

a. Galvanized steel to support counterbalance, curtain and hood. 

 

8. Finish; Bottom Bar, Guides, Headplate and Brackets: 

 

a. Finish: PowderGuard Max powder coat color as selected by the 

Architect. 

 

9. Counterbalance: Helical torsion spring type housed in a steel tube or pipe 

barrel, supporting the curtain with deflection limited to 0.03 inch per foot 

of span. Counterbalance is adjustable by means of an adjusting tension 

wheel. 

10. Hood: Provide with internal hood baffle weatherseal. 

 

a. 24 gauge galvanized steel with intermediate supports as required. 

 

11. Electric Motor Operation: Provide UL listed electric operator, size as 

recommended by manufacturer to move door in either direction at not less 

than 2/3 foot nor more than 1 foot per second.  Conform to requirements 

of NEMA 250 and NEMA MG-1. 

 

a. Sensing Edge Protection:  

 

1) Pneumatic sensing edge. 

 

b. Operator Controls:  

 

1) Push-button operated control stations with open, close, and 

stop buttons. 

2) Controls for interior location. 

3) Controls surface mounted. 
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c. Motor Voltage: 115/230 single phase, 60 Hz. 

 

12. Wind Load Design:   

 

a. Standard wind load shall be 20 PSF.  Conform to requirements of 

ANSI/DASMA 108. 

 

13. Operation: Design door assembly, including operator, to operate for not 

less than 20,000 cycles.  

14. Locking: 

 

a. Interior slide bolt lock for electric operation with interlock switch. 

 

15. Wall Mounting Condition:  

 

a. Face-of-wall mounting. 

 

PART 3 - EXECUTION 

 

3.1 EXAMINATION 

 

A. Verify opening sizes, tolerances and conditions are acceptable. 

 

B. Examine conditions of substrates, supports, and other conditions under which this 

work is to be performed. 

 

C. If substrate preparation is the responsibility of another installer, notify Architect 

of unsatisfactory preparation before proceeding. 

 

3.2 PREPARATION 

 

A. Clean surfaces thoroughly prior to installation. 

 

B. Prepare surfaces using the methods recommended by the manufacturer for 

achieving the best result for the substrate under the project conditions. 

 

3.3 INSTALLATION 

 

A. Install in accordance with manufacturer's instructions. 

 

B. Use anchorage devices to securely fasten assembly to wall construction and 

building framing without distortion or stress. 

 

C. Securely and rigidly brace components suspended from structure. Secure guides 

to structural members only. 
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D. Fit and align assembly including hardware; level and plumb, to provide smooth 

operation. 

 

E. Coordinate installation of electrical service with Division 26 – ELECTRICAL 

sections. Complete wiring from disconnect to unit components. 

 

F. Coordinate installation of sealants and backing materials at frame perimeter as 

specified in Section 079200 – JOINT SEALANTS. 

 

G. Install perimeter trim and closures. 

 

H. Instruct Owner’s personnel in proper operating procedures and maintenance 

schedule. 

 

3.4 ADJUSTING 

 

A. Test for proper operation and adjust as necessary to provide proper operation 

without binding or distortion. 

 

B. Adjust hardware and operating assemblies for smooth and noiseless operation. 

 

3.5 CLEANING 

 

A. Clean curtain and components using non-abrasive materials and methods 

recommended by manufacturer. 

 

B. Remove labels and visible markings. 

 

C. Touch-up, repair or replace damaged products before acceptance by Architect at 

Substantial Completion. 

 

3.6 PROTECTION 

 

A. Protect installed products until completion of project. 

 

 

 

END OF SECTION 083300 
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SECTION 084113 - ALUMINUM-FRAMED ENTRANCES AND STOREFRONTS 

 

PART 1 - GENERAL 

 

1.1 RELATED DOCUMENTS 

 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

 

1.2 SUMMARY 

 

A. Section Includes: Kawneer Architectural Aluminum Thermally Broken Storefront 

Systems, including perimeter trims, stools, accessories, shims and anchors, and perimeter 

sealing of storefront units. 

 

1. Type of Kawneer Aluminum Storefront System includes:    

 

a. TriFab™ VersaGlaze® (VG) 601T (Thermal) Framing System, 2” x 6” 

nominal dimension. 

 

1. Thermally isolated frame. 

2. Front (outside) glazed for 1” insulated glass. 

3. Stick Frame fabrication. 

4. Captured horizontal head, jamb, and sill with Structural Silicone 

Glazing (SSG) option for vertical glass-to-glass joints. 

 

b. TriFab™ 400 Framing System – 1-3/4” X 4” nominal dimensions, Non-

thermal, Center Glazed, Screw Spline fabrication for interior door and 

sidelight frames, in locations as shown on the Drawings. 

 

2. Furnish and install at exterior window locations as shown and scheduled on the 

Drawings. 

 

B. Related Sections: 

 

1. Section 054000 – COLD-FORMED METAL FRAMING. 

2. Section 061643 – GYPSUM SHEATHING. 

3. Section 072100 – BUILDING INSULATION. 

4. Section 072726 – FLUID-APPLIED MEMBRANE AIR BARRIERS. 

5. Section 074213.23 – ALUMINUM COMPOSITE MATERIAL (ACM) 

PANELS. 

6. Section 079200 – JOINT SEALANTS. 

7. Section 084213 – ALUMINUM FRAMED ENTRANCES (DOORS). 

8. Section 088000 – GLAZING. 

 

1.3 REFERENCE STANDARDS 

 

A. American Society for Testing and Materials (ASTM): 

 

1. B221 Standard Specification for Aluminum and Aluminum-Alloy Extruded  

Bars, Rods, Wire, Profiles, and Tubes. 
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2. B456 Standard Specification for Electrodeposited Coatings of Copper Plus  

Nickel Plus Chromium and Nickel Plus Chromium. 

3. B633 Standard Specification for Electrodeposited Coatings of Zinc on Iron and  

Steel. 

4. C920 – Standard Specification for Elastomeric Joint Sealants. 

5. C1401 – Standard Guide for Structural Sealant Glazing. 

6. E283 Standard Test Method for Determining Rate of Air Leakage Through  

Exterior Windows, Curtain Walls, and Doors Under Specified Pressure 

Differences Across the Specimen. 

7. E330 Test Method for Structural Performance of Windows, Curtain Walls, and  

Doors by Uniform Static Air Pressure Difference. 

8. E331 Test Method for Water Penetration of Exterior Windows, Curtain Walls,  

and Doors by Uniform Static Air Pressure Difference. 

 

B. American Architectural Manufacturers Association (AAMA): 

 

1. AAMA 501 Methods of Test for Exterior Walls. 

2. AAMA 501.2 Quality Assurance and Diagnostic Water Leakage Field Check  

of Installed Storefronts, Curtain Walls, and Sloped Glazing 

Systems. 

3. AAMA 611 Voluntary Specification for Anodized Architectural Aluminum. 

4. AAMA 1503 Voluntary Test Method for Thermal Transmittance and  

Condensation Resistance of Windows, Doors, and Glazed Wall 

Sections. 

 

C. The Society of Protective Coatings (SSPC): 

 

1. SSPC-Paint 12 Cold-Applied Asphalt Mastic (Extra Thick Film) [Inactive]. 

 

D. The Aluminum Association (AA). 

 

E. Definitions: For fenestration industry standard terminology and definitions refer to 

American Architectural Manufacturers Association (AAMA) – AAMA Glossary (AAMA 

AG).  

 

1.4 PERFORMANCE REQUIREMENTS 

 

A. Storefront System Performance Requirements: 

 

1. Wind loads:  Provide storefront system; include anchorage, capable of 

withstanding wind load design pressures as indicated on Sheet S001, and in 

conformance with 2021 IBC (Arkansas Fire Prevention Code). 

2. Air Leakage: The test specimen shall be tested in accordance with ASTM E 283. 

Air Leakage rate shall not exceed 0.06 cfm/ft2 (0.3 l/s • m2) at a static air 

pressure differential of 6.2 psf (300 Pa) with interior seal, or, rate shall not 

exceed 0.06 cfm/ft2 (0.3 l/s • m2) at a static air pressure differential of 1.6 psf (75 

Pa) without interior seal. 

3. Water Resistance: The test specimen shall be tested in accordance with ASTM E 

331. There shall be no leakage at a minimum static air pressure differential of 10 

psf (479 Pa) as defined in AAMA 501. 
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4. Uniform Load: A static air design load of 30 psf (1436 Pa) shall be applied in the 

positive and negative direction in accordance with ASTM E 330. There shall be 

no deflection in excess of L/175 of the span of any framing member. At a 

structural test load equal to 1.5 times the specified design load, no glass breakage 

or permanent set in the framing members in excess of 0.2% of their clear spans 

shall occur. 

5. Thermal Transmittance (U-factor): When tested to AAMA Specification 1503, 

the thermal transmittance (U-factor) shall not be more than: 

 

a. Front Plane (0.28 COG) 0.52 Btu/hr/ft2/def F. 

 

6. Condensation Resistance (CRF): When tested to AAMA Specification 1503, the 

condensation resistance factor shall not be less than: 

 

a. Front Plane 47 Frame and 63 Glass (Low-e). 

 

1.5 SUBMITTALS 

 

A. Product Data:  Include construction details, material descriptions, dimensions of 

individual components and profiles, hardware, finishes, and installation instructions for 

each type of aluminum-framed storefront system indicated. 

 

B. Shop Drawings:  Include plans, elevations, sections, details, hardware, and attachments to 

other work, operational clearances and installation details. 

 

C. Samples for Initial Selection:  For units with factory-applied color finishes including 

samples of hardware and accessories involving color selection. 

 

D. Samples for Verification:  For aluminum-framed storefront system and components 

required. 

 

E. Product Test Reports:  Based on evaluation of comprehensive tests performed by a 

qualified testing agency for each type of aluminum-framed storefront.  Test reports must 

indicate compliance with performance requirements. 

 

F. Fabrication Sample:  Of each vertical-to-horizontal intersection of aluminum-framed 

systems, made from 12" (304.8 mm) lengths of full-size components and showing details 

of the following: 

 

1. Joinery. 

2. Anchorage. 

3. Expansion provisions. 

4. Glazing. 

5. Flashing and drainage. 

 

G. Other Action Submittals: 

 

1. Entrance Door Hardware Schedule:  Prepared by or under the supervision of 

supplier, detailing fabrication and assembly of entrance door hardware, as well as 

procedures and diagrams.  Coordinate final entrance door hardware schedule 

with doors, frames, and related work to ensure proper size, thickness, hand, 
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function, and finish of entrance door hardware.  Refer to Section 084213 – 

ALUMINUM FRAMED ENTRANCES (DOORS) and Section 087100 – DOOR 

HARDWARE. 

 

1.6 QUALITY ASSURANCE 

 

A. Installer Qualifications:  An installer which has had successful experience with 

installation of the same or similar units required for the project and other projects of 

similar size and scope. 

 

B. Manufacturer Qualifications:  A manufacturer capable of providing aluminum-framed 

storefront system that meet or exceed performance requirements indicated and of 

documenting this performance by inclusion of test reports, and calculations. 

 

C. Source Limitations:  Obtain aluminum-framed storefront system through one source from 

a single manufacturer. 

 

D. Product Options:  Drawings indicate size, profiles, and dimensional requirements of 

aluminum-framed storefront system and are based on the specific system indicated.  

Refer to Section 016000 - PRODUCT REQUIREMENTS. Do not modify size and 

dimensional requirements. 

 

1. Do not modify intended aesthetic effects, as judged solely by Architect, except 

with Architect's approval.  If modifications are proposed, submit comprehensive 

explanatory data to Architect for review. 

 

E. Mockups:  Build mockups to verify selections made under sample submittals and to 

demonstrate aesthetic effects and set quality standards for materials and execution. 

 

1. Build mockup for type(s) of storefront elevation(s) indicated, in location(s) 

shown on Drawings.  If not indicated on Drawings, as directed by Architect. 

2. Mockup may be a component of the final installed storefront system if approved 

by the Architect. 

 

F. Pre-installation Conference:  Conduct conference at Project site to comply with 

requirements in Division 01 Section 013100 - PROJECT MANAGEMENT AND 

COORDINATION. 

 

G. Structural Silicone Glazing (SSG) option must comply with ASTM C1401 for design and 

installation of SSG systems. SSG sealant shall be as recommended by aluminum 

storefront manufacturer. Submit sealant product data for review and approval. 

 

H. SSG Joints: Joint design shall be reviewed and approved by structural silicone sealant 

manufacturer. 

 

1.7 PROJECT CONDITIONS 

 

A. Field Measurements:  Verify actual dimensions of aluminum-framed storefront openings 

by field measurements before fabrication and indicate field measurements on Shop 

Drawings. 
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1.8 WARRANTY 

 

A. Manufacturer’s Warranty:  Submit, for Owner’s acceptance, manufacturer’s standard 

warranty. 

 

1. Warranty Period: Two (2) years from Date of Substantial Completion of the 

project provided however that the Limited Warranty shall begin in no event later 

than six months from date of shipment by manufacturer. 

 

PART 2 - PRODUCTS 

 

2.1 Manufacturers 

 

A. Exterior Storefront System - Basis-of-Design Product:   

 

1. Kawneer Company Inc. 

 

a. Trifab™ Versa Glaze® (VG)601T (Thermal) Framing System. 

b. System Dimensions: 2” X 6”. 

c. Glass: Front (Outside) glazed, 1” insulated. 

d. Fabrication:  Stick Framed. 

e. Structural Silicone Glazed (SSG) option for vertical glass joints. 

f. Captured horizontal head and sill, and vertical jamb joints. 

 

B. Interior Storefront System - Basis-of-Design Product:   

 

1. Kawneer Company Inc. 

 

a. Trifab™ 400 Framing System (Non-Thermal). 

b. System Dimensions: 1-3/4" x 4" (44.5 mm x 101.6 mm). 

c. Glass: Center Plane. 

 

C. Or approved manufacturer of equivalent storefront system meeting requirements of this 

section. 

 

D. Substitutions:  Refer to Section 012500 – SUBSTITUTION PROCEDURES for 

procedures and submission requirements for submission of equivalent storefront 

systems.. 

 

2.2 MATERIALS 

 

A. Aluminum Extrusions:  Alloy and temper recommended by aluminum storefront 

manufacturer for strength, corrosion resistance, and application of required finish and not 

less than 0.070" (1.8 mm) wall thickness at any location for the main frame and 

complying with ASTM B 221: 6063-T6 alloy and temper. 

 

B. Fasteners:  Aluminum, nonmagnetic stainless steel or other materials must be non-

corrosive and compatible with aluminum framing members, trim hardware, anchors, and 

other components. 
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C. Anchors, Clips, and Accessories:  Aluminum, nonmagnetic stainless steel, or zinc-coated 

steel or iron complying with ASTM B 633 for SC 3 severe service conditions or other 

suitable zinc coating; provide sufficient strength to withstand design pressure indicated. 

 

D. Reinforcing Members:  Aluminum, nonmagnetic stainless steel, or nickel/chrome-plated 

steel complying with ASTM B 456 for Type SC 3 severe service conditions, or zinc-

coated steel or iron complying with ASTM B 633 for SC 3 severe service conditions or 

other suitable zinc coating; provide sufficient strength to withstand design pressure 

indicated. 

 

E. Sealant:  For sealants required within fabricated storefront system, provide permanently 

elastic, non-shrinking, and non-migrating type recommended by sealant manufacturer for 

joint size and movement. 

 

F. Tolerances: Reference to tolerances for wall thickness and other cross-sectional 

dimensions of storefront members are nominal and in compliance with AA Aluminum 

Standards and Data. 

 

2.3 STOREFRONT FRAMING SYSTEM 

 

A. Thermal Barrier (Trifab™ VG 601T): 

 

1. Kawneer IsoLock™ Thermal Break with a 1/4" (6.4 mm) separation consisting 

of a two-part chemically curing, high-density polyurethane, which is 

mechanically and adhesively joined to aluminum storefront sections. 

 

B. Brackets and Reinforcements:  Manufacturer's standard high-strength aluminum with 

nonstaining, nonferrous shims for aligning system components. 

 

C. Fasteners and Accessories:  Manufacturer's standard corrosion-resistant, nonstaining, 

nonbleeding fasteners and accessories compatible with adjacent materials. Where exposes 

shall be stainless steel. 

 

D. Perimeter Anchors:  When steel anchors are used, provide insulation between steel 

material and aluminum material to prevent galvanic action   

 

E. Packing, Shipping, Handling and Unloading: Deliver materials in manufacturer's original, 

unopened, undamaged containers with identification labels intact. 

 

F. Storage and Protection: Store materials protected from exposure to harmful weather 

conditions. Handle storefront material and components to avoid damage. Protect 

storefront material against damage from elements, construction activities, and other 

hazards before, during and after storefront installation. 

 

2.4 GLAZING SYSTEMS 

 

A. Glazing:  As specified in Section 088000 – GLAZING. 

 

B. Glazing Gaskets:  Manufacturer's standard compression types; replaceable, extruded 

EPDM rubber. 
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C. Spacers and Setting Blocks:  Manufacturer's standard elastomeric type. 

 

D. Bond-Breaker Tape:  Manufacturer's standard TFE-fluorocarbon or polyethylene material 

to which sealants will not develop adhesion. 

 

E. Glazing Sealants for Structural Silicone Glazed (SSG) systems shall be as recommended 

by manufacturer for joint types as follows: 

 

1. Weatherseal Sealant: 

 

a. ASTM C920 for Type S, Grade NS, Class 25, Use NT, G, A, and O. 

b. Single-component, neutral-curing formulation that is compatible with the 

structural sealant and other system components with which it comes in 

contact with. 

c. Recommended by structural-sealant, weatherseal-sealant, and aluminum-

framed system manufacturer for this use. 

d. Color: Matching structural sealant. 

 

2.5 ENTRANCE DOOR SYSTEMS 

 

A. Entrance Doors:  As specified in Section 084213 - ALUMINUM-FRAMED 

ENTRANCES (DOORS) . 

 

B. Entrance Door Hardware:  As specified in Section 087100 – DOOR HARDWARE. 

 

2.6 ACCESSORY MATERIALS 

 

A. Joint Sealants:  For installation at perimeter of aluminum-framed systems, as specified in 

Section 079200 - JOINT SEALANTS. 

 

B. Bituminous Paint:  Cold-applied, asphalt-mastic paint complying with SSPC-Paint 12 

requirements except containing no asbestos; formulated for 30 mil (0.762 mm) thickness 

per coat. 

 

2.7 FABRICATION 

 

A. Framing Members, General:  Fabricate components that, when assembled, have the 

following characteristics: 

 

1. Profiles that are sharp, straight, and free of defects or deformations. 

2. Accurately fit joints; make joints flush, hairline and weatherproof. 

3. Means to drain water passing joints, condensation within framing members, and 

moisture migrating within the system to exterior. 

4. Physical and thermal isolation of glazing from framing members. 

5. Accommodations for thermal and mechanical movements of glazing and framing 

to maintain required glazing edge clearances. 

6. Provisions for field replacement of glazing.  

7. Fasteners, anchors, and connection devices that are concealed from view to 

greatest extent possible. 

 



ALUMINUM FRAMED ENTRANCES AND STOREFRONTS 084113 - 8 

B. Storefront Framing:  Fabricate components for assembly using manufacturer’s standard 

installation instructions. 

 

1. Mechanically Glazed Members: Fabricate for flush glazing without projecting 

stops. 

2. Structural Silicone Glazed (SSG) Framing Members: Include accommodations 

for using temporary support device to retain glazing in place while structural 

sealant cures. 

 

C. After fabrication, clearly mark components to identify their locations in Project according 

to approved Shop Drawings. 

 

2.8 ALUMINUM FINISHES 

 

A. Finish designations prefixed by AA comply with the system established by the 

Aluminum Association for designating aluminum finishes. 

 

B. Factory Finishing: 

 

1. Interior Storefront System: Kawneer Permanodic™ AA-M10C21A41/AA-

M45C22A41, AAMA 611, Architectural Class I Clear Anodic Coating, Color 

#14 Clear. 

2. Exterior Storefront System: Kawneer Permanodic™ AA-M10C21A41/AA-

M45C22A41, AAMA 611, Architectural Class I Clear Anodic Coating, Color 

#14 Clear. 

 

PART 3 - EXECUTION 

 

3.1 EXAMINATION 

 

A. Examine openings, substrates, structural support, anchorage, and conditions, with 

Installer present, for compliance with requirements for installation tolerances and other 

conditions affecting performance of work.  Verify rough opening dimensions, levelness 

of sill plate and operational clearances.  Examine wall flashings, vapor retarders, water 

and weather barriers, and other built-in components to ensure a coordinated, weather tight 

framed aluminum storefront system installation. 

 

1. Masonry Surfaces:  Visibly dry and free of excess mortar, sand, and other 

construction debris. 

2. Metal Surfaces:  Dry; clean; free of grease, oil, dirt, rust, corrosion, and welding 

slag; without sharp edges or offsets at joints. 

3. Proceed with installation only after unsatisfactory conditions have been 

corrected. 

 

3.2 INSTALLATION 

 

A. Comply with Drawings, approved Shop Drawings, and manufacturer's written 

instructions for installing aluminum-framed storefront system, accessories, and other 

components. 
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B. Install aluminum-framed storefront system level, plumb, square, true to line, without 

distortion or impeding thermal movement, anchored securely in place to structural 

support, and in proper relation to wall flashing and other adjacent construction. 

 

C. Set sill members in bed of sealant or with gaskets, as indicated, for weather tight 

construction. 

 

D. Install aluminum-framed storefront system and components to drain condensation, water 

penetrating joints, and moisture migrating within aluminum-framed storefront to the 

exterior. 

 

E. Separate aluminum and other corrodible surfaces from sources of corrosion or 

electrolytic action at points of contact with other materials. 

 

3.3 FIELD QUALITY CONTROL 

 

A. Field Tests: Conduct field tests to ascertain that storefront system is watertight. Conduct 

generally in accordance with specific requirements of AAMA 501.2 “hose nozzle 

testing.” A minimum of three (3) water hose tests shall be performed in areas and at a 

stage of construction as determined by the Architect. Coordinate field water testing of 

storefront systems with regular site visits. Schedule an additional dedicated site visit as 

required to conduct testing at additional locations. Tests shall be performed in the 

presence of the Architect or Building Exterior Consultant, if applicable to Project. Water 

penetration performance for storefront systems: 8.0 PSF. 

 

B. Complete Work as necessary, and out of sequence as required, to allow for field testing 

during regular scheduled site visits. 

 

C. Repair or remove Work if test results and inspections indicate that Work does not comply 

with specified requirements. 

 

D. Additional testing and inspecting, at Contractor’s expense, will be performed to 

determine compliance with specified requirements of replaced or additional work. 

 

E. Aluminum-framed assemblies will be considered defective if they do not pass tests and 

inspections. 

 

F. Prepare and submit test and inspection reports. 

 

G. Manufacturer's Field Services: Upon Owner’s written request, provide periodic site visit 

by manufacturer’s field service representative. 

 

3.4 CLEANING AND PROTECTION 

 

A. Clean aluminum surfaces immediately after installing aluminum-framed storefronts.  

Avoid damaging protective coatings and finishes during constructon.  Remove excess 

sealants, glazing materials, dirt, and other substances.  Repair or replace damaged instlled 

products. 

 



ALUMINUM FRAMED ENTRANCES AND STOREFRONTS 084113 - 10 

B. Clean glass immediately after installation. Comply with glass manufacturer's written 

recommendations for final cleaning and maintenance.  Remove nonpermanent labels, and 

clean surfaces. 

 

C. Remove and replace glass that has been broken, chipped, cracked, abraded, or damaged 

during construction period. 

 

D. Remove construction debris from Project Site and legally dispose of debris. 

 

 

 

END OF SECTION 084113 
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SECTION 084213 – ALUMINUM FRAMED ENTRANCES (DOORS) 

 

PART 1 - GENERAL 

 

1.1 GENERAL 

 

A. Work Included: Furnish and install all aluminum entrance doors as indicated on the 

Drawings and as specified herein. 

 

B. Related Sections 

 

1. 084113 – ALUMINUM FRAMED ENTRANCES AND STOREFRONTS. 

2. 087100 – DOOR HARDWARE. 

3. 087113 – AUTOMATIC DOOR OPERATORS. 

4. 088000 – GLAZING. 

 

1.2 QUALITY ASSURANCE 

 

A. Standards: Comply with the following standards: 

 

1. American Architectural Manufacturers Association (AAMA): 

 

a. Metal Curtain Wall, Windows, Store Front and Entrance Guide 

Specifications Manual, 1977. 

b. AAMA 701/702 – Voluntary Specification for Pile Weather-stripping 

and Replaceable Fenestration Weather seals. 

 

2. American Society for Testing and Materials (ASTM): 

 

a. ASTM B456 – Standard Specification for Electrodeposited Coatings of 

Copper Plus Nickel Plus Chromium and Nickel Plus Chromium. 

b. ASTM B633 – Standard Specification for Electrodeposited Coatings of 

Zinc on Iron and Steel. 

 

B. Design Criteria: Glass and Aluminum Entrance Doors shall be designed by manufacturer 

to withstand wind loads per Local Building Codes.  Provide any and all required 

reinforcing inside the exterior window wall system to meet this criteria.  

 

C. Qualifications of Manufacturer: Products used in the work of this Section shall be 

produced by manufacturers regularly engaged in manufacture of similar items and with a 

history of successful production acceptable to the Architect. 

 

D. Qualifications of Installers: Use adequate numbers of skilled workmen who are 

thoroughly trained and experienced in the necessary crafts and who are completely 

familiar with the methods needed for proper performance of the work of this Section. 

 

E. Manufacturer’s Certification: Prior to start of installation of the work of this Section, 

secure a visit to the job site by a representative of the manufacturer, who shall inspect and 

certify that: 
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1. The openings in which the work of this Section is to be installed are in a 

condition suitable for that installation. 

2. The materials to be installed comply in all respects with the requirements of this 

Section of these specifications. 

3. The materials are to be installed in complete accordance with the manufacturer’s 

recommendations. 

 

1.3 SUBMITTALS 

 

A. General: Comply with the pertinent provisions of Section 013300 - SUBMITTAL 

PROCEDURES. 

 

B. Product Data: Submit the following to the Architect for approval: 

 

1. Complete materials list of all items proposed to be furnished and installed under 

this Section. 

2. Sufficient data to demonstrate compliance with all specified requirements. 

3. Shop drawings for entire installation indicating elevations, material, thickness, 

dimensions, methods and details of installation. 

4. Samples of the specified finish, showing lightest and darkest finish color to be 

supplied for this work. 

5. Manufacturer’s recommended methods of installation, which, when approved by 

the Architect, will become the basis for inspecting and accepting or rejecting 

actual installation methods used on the job. 

 

C. Manufacturer’s Certification: Upon completion of this portion of the work, and as a 

condition of its acceptance, submit the certification required by paragraph 1.2 (E) above. 

 

D. Product Test Reports: Based on evaluation of comprehensive tests performed by 

a qualified testing agency for each type of aluminum-framed entrance doors. 

 

E. Entrance Door Hardware Schedule: Prepared by or under the supervision of supplier, 

detailing fabrication and assembly of entrance door hardware, as well as procedures and 

diagrams. Coordinate final entrance door hardware schedule with doors, frames, and 

related work to ensure proper size, thickness, hand function, and finish of entrance door 

hardware. 

 

1.4 PRODUCT HANDLING 

 

A. Delivery & Storage: Deliver materials to the project with manufacturer’s labels intact and 

legible. 

 

B. Protection: Use all means necessary to protect materials of this Section before, during, 

and after installation, and to protect installed work and materials of all other trades. 

 

C. Replacements: In the event of damage, immediately make all repairs and replacements 

necessary to the approval of the Architect and at no additional cost to the Owner. 
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1.5 GUARANTEE 

 

A. The aluminum entrance door manufacturer shall provide the Owner with a written 

guarantee that their respective systems will be free from defects in materials and 

workmanship, and will perform satisfactorily for use as intended for a period of two (2) 

years after date of substantial completion.  The manufacturer shall replace at his own 

expense any component which may prove to be defective within the guarantee period. 

 

PART 2 – PRODUCTS 

 

2.1 MANUFACTURERS 

 

A. Basis of Design Product: 

 

1. Kawneer Company, Inc. 

2. The door stile and rail face dimensions of the 350 medium stile entrance door 

shall be as follows: 

 

a. Vertical Stile: 3-1/2” (89mm). 

b. Top Rail: 3-1/2” (89mm). 

c. Optional Bottom Rail: 10” (254mm). 

d. Performance Grade: High traffic applications. 

 

3. Major portions of the door members to be 0.125 inch (3.2mm) nominal thickness 

and glazing molding to be 0.05 inch (1.3mm) thick. 

4. Glazing gaskets shall be either EPDM elastomeric extrusions or a thermoplastic 

elastomer. 

5. Provide adjustable glass jacks to help center glass in the door opening. 

 

2.2 MATERIALS 

 

A. Aluminum Extrusions: Alloy and temper recommended by aluminum-framed entrance 

door manufacturer for strength, corrosion resistance, and application of required finish 

and not less than 0.090 inch (2.3mm) wall thickness at any location for the main frame 

and door leaf members. 

 

B. Fasteners: Aluminum, nonmagnetic stainless steel or other materials to be non-corrosive 

and compatible with aluminum-framed entrance door members, trim hardware, anchors, 

and other components. 

 

C. Anchors, Clips, and Accessories: Aluminum, nonmagnetic stainless steel, or zinc-coated 

steel or iron complying with ASTM B633 for SC3 severe service conditions or other 

suitable zinc coating; provide sufficient strength to withstand design pressures indicated. 

 

D. Reinforcing Members: Aluminum, nonmagnetic stainless steel, or nickel/chrome-plated 

steel complying with ASTM B456 for Type SC3 severe service conditions, or zinc-

coated steel or iron complying with ASTM B633 for SC3 severe service conditions or 

other suitable zinc coating; provide sufficient strength to withstand design pressure 

indicated. 

 

1. Weather seals: Provide weather-stripping with integral barrier fin or fins of semi-
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rigid, polypropylene sheet or polypropylene-coated material. Comply with 

AAMA 701/702. 

 

2.3 STOREFRONT FRAMING 

 

A. Refer to Section 084113 – ALUMINUM FRAMED ENTRANCES AND 

STOREFRONTS. 

 

2.4 GLAZING 

 

A. Glazing: As specified in Section 088000 – GLAZING. 

 

B. Glazing Gaskets: Manufacturer’s standard compression type; replaceable, extruded 

EPDM rubber. 

 

C. Spacers and Setting Blocks: Manufacturer’s standard elastomeric type. 

 

2.5 HARDWARE 

 

A. General: Provide manufacturer’s standard hardware fabricated from aluminum, stainless 

steel, or other corrosion-resistant material compatible with aluminum; designed to 

smoothly operate, tightly close, and securely lock aluminum-framed entrance doors. 

 

B. Standard Hardware: By aluminum door manufacturer, unless otherwise indicated, as 

follows: 

 

1. Weather-stripping: 

 

a. Meeting stiles on pairs of doors shall be equipped with an adjustable 

astragal utilizing wool pile with polymeric fin. 

b. Door weather-stripping on a single acting door and frame (single or 

pairs) shall be comprised of thermoplastic elastomer weathering member 

on a tubular shape with semi-rigid polymeric backing. 

 

2. Sill Sweep Strips: EPDM blade gasket sweep strip in an aluminum Extrusion 

applied to the interior exposed surface of the bottom rail with concealed fasteners 

(Necessary to meet specified performance tests.) 

3. Threshold: Extruded aluminum, one piece per door opening, with ribbed surface. 

4.  Continuous Hinge: Refer to Section 087100 – DOOR HARDWARE. 

5. Push/Pull: Refer to Section 087100 – DOOR HARDWARE. 

6. Exit Device:  Refer to Section 087100 – DOOR HARDWARE. 

7. Closer: Refer to Section 087100 – DOOR HARDWARE. 

8. Cylinders: Refer to Section 087100 – DOOR HARDWARE. 

9. Automatic Door Operators:  Refer to Section 087113 – AUTOMATIC DOOR 

OPERATORS. 

 

2.6 FINISHES 

 

A. Door finish shall match storefront framing system in which door is installed. Refer to 

Section 084113 – ALUMINUM FRAMED ENTRANCES AND STOREFRONTS. 

Typical finish as follows: 
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1. Exterior Storefront Doors 

 

a. Finish: Kawneer #14 Clear Anodized, AA-M10C21A41. 

 

PART 3 - EXECUTION 

 

3.1 FABRICATION 

 

A. General: Shop fabricate all exterior aluminum storefront wall systems and entrance doors 

into complete units.  Verify all measurements at the job site prior to fabrication. 

 

B. Workmanship: 

 

1. Fabricate in strict accordance with the approved shop drawings and the 

manufacturer’s published recommendations. 

2. Accurately miter and fit all members to hairline joints. 

3. Weld or mechanically fasten along entire line of contact on the unexposed side. 

4. No discoloration on the face after anodizing will be acceptable. 

 

3.2 SURFACE CONDITIONS 

 

A. Inspection: 

 

1. Prior to installation of the work of this Section, carefully inspect the installed 

work of all other trades and verify that all such work is complete to the point 

where this installation may properly commence. 

2. Verify that each system may be installed in complete accordance with the 

original design and the approved shop drawings. 

 

B. Discrepancies: 

 

1. In the event of a discrepancy, immediately notify the Architect. 

2. Do not proceed with installation in areas of discrepancy until all such 

discrepancies have been fully resolved. 

 

3.3 INSTALLATION 

 

A. General: Install all members with adequate provision for settling, expanding, and 

contracting to occur without breaking glass. 

 

B. Anchoring: Firmly anchor all members, using all anchoring devices required to ensure 

positive attachment of the members for long life under hard use. 

 

C. Protection: 

 

1. Wherever aluminum is in contact with steel, concrete, or other material 

potentially creative of electrolytic action, provide all required permanent 

isolation of the aluminum by backpainting with first quality bituminous paint or 

by such other isolation as is approved in advance by the Architect. 
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2. Protect all finished surfaces as necessary to prevent damage during progress of 

the work. 

 

3.4 CLEAN UP 

 

A. Immediately prior to acceptance of the work, remove all protective materials from the 

windows and doors and clean all exposed members. 

 

B. Abrasives: Do not use abrasives or harmful cleaning agents. 

 

 

 

 

END OF SECTION 084213 
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SECTION 087113 - AUTOMATIC DOOR OPERATORS 

 

PART 1 - GENERAL 

 

1.1 RELATED DOCUMENTS 

 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 1 Specification Sections, apply to this Section. 

 

B. SUMMARY. This section includes the following types of automatic door operators: 

 

1. Exterior automatic door operators, low energy, with concealed header mounting 

and wireless push button activation. 

2. Automatic door operators shall be configured for doors as follows: 

 

a. Dual operators for double doors where scheduled on the Drawings. 

 

3. Operators at swinging aluminum and glass doors in aluminum storefront shall be 

concealed in head of frame. Coordinate with aluminum storefront manufacturer 

to ensure deeper head frame is used to conceal automatic operator. Automatic 

operator finish shall match finish of aluminum storefront. 

 

C. Related Sections: 

 

1. Section 084213 - ALUMINUM-FRAMED ENTRANCES (DOORS) for entrance 

doors furnished and installed separately. 

2. Section 084113 – ALUMINUM-FRAMED ENTRANCES AND 

STOREFRONTS for entrance framing furnished and installed separately. 

3. Section 087100 - DOOR HARDWARE for hardware to the extent not specified 

in this Section. 

4. Division 26 Sections for electrical connections provided separately including 

conduit and wiring for power to automatic door operators. 

 

1.2 REFERENCE STANDARDS 

 

A. General: Standards listed by reference, including revisions by issuing authority, form a 

part of this specification section to extent indicated. Standards listed are identified by 

issuing authority, authority abbreviation, designation number, title or other designation 

established by issuing authority.  Standards subsequently referenced herein are referred to 

by issuing authority abbreviation and standard designation. 

 

B. Underwriters Laboratories (UL): 

 

1. UL 325 – Standard for Door, Drapery, Gate, Louver, and Window Operators and 

Systems. 

2. UL 10C – Positive Pressure Fire Tests of Door Assemblies. 
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C. American National Standards Institute (ANSI)/Builders’ Hardware Manufacturers 

Association (BHMA): 

 

1. ANSI/BHMA A156.10: Standard for Power Operated Pedestrian Doors. 

2. ANSI/BHMA A156.19:  Power Assist & Low Energy Power Operated Doors. 

 

D. American Society for Testing and Materials (ASTM): 

 

1. ASTM B221 - Standard Specification for Aluminum and Aluminum-Alloy 

Extruded Bars, Rods, Wire, Profiles, and Tubes. 

2. ASTM B209 - Standard Specification for Aluminum and Aluminum-Alloy Sheet 

and Plate. 

 

E. American Association of Automatic Door Manufacturers (AAADM). 

 

F. National Fire Protection Association (NFPA): 

 

1. NFPA 101 – Life Safety Code. 

2. NFPA 70 – National Electric Code. 

 

G. International Code Council (ICC): 

 

1. IBC: International Building Code. 

 

H. Building Officials and Code Administrators International (BOCA), 1999. 

 

I. International Standards Organization (ISO): 

 

1. ISO 9001 - Standard for Manufacturing Quality Management Systems. 

2. ISO 14025 – Environmental Labels and Declarations – Type III Environmental 

Declarations – Principles and Procedures. 

3. ISO 14040 – Environmental Management – Life Cycle Assessment – Principles 

and Framework. 

4. ISO 14044 – Environmental Management – Life Cycle Assessment – 

Requirements and Guidelines. 

5. ISO 21930 - Sustainability in Buildings and Civil Engineering Works – Core 

Rules for Environmental Product Declarations of Construction Products and 

Services. 

 

J. National Association of Architectural Metal Manufacturers (NAAMM): 

 

1. Metal Finishes Manual for Architectural and Metal Products. 

 

K. American Architectural Manufacturers Association (AAMA): 

 

1. AAMA 607.1 - Clear Anodic Finishes for Architectural Aluminum. 

2. AAMA 611 - Voluntary Specification for Anodized Architectural Aluminum. 
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L. United Nations Central Product Classification (UNCPC): 

 

1. UNCPC 4212 – product Category Rules for Preparing an Environmental Product 

Declaration for Power-Operated Pedestrian Doors and Revolving Doors. 

 

M. Aluminum Association (AA). 

 

1.3 DEFINITIONS 

 

A. Activation Device:  Device that, when actuated, sends an electrical signal to the door 

operator to open the door. 

 

B. Knowing Act:  Consciously initiating the opening of a power operated door using 

acceptable methods including wall mounted switches such as push plates and controlled 

access devices such as keypads, card readers and key switches.. 

 

1.4 PERFORMANCE REQUIREMENTS 

 

A. General:  Provide automatic door operators capable of withstanding loads and thermal 

movements based on testing manufacturer's standard units in assemblies similar to those 

indicated for this Project. 

 

B. Operating Range:  Minus 30 deg F (Minus 34 deg C) to 130 deg F (54 deg C). 

 

C. Opening-Force Requirements for Egress Doors: In the event power failure to the 

operator, swinging automatic entrance doors shall open with a manual force, not to 

exceed 30 lbf (133 N) to set door in motion, and not more than 15lbf to fully open door.  

Forces shall be applied at 1” (25 mm) from the latch edge of the door. 

 

1.5 SUBMITTALS 

 

A. General:  Submit listed submittals in accordance with Conditions of the Contract and 

Section 013300 – SUBMITTAL PROCEDURES. 

 

B. Shop Drawings:  Include plans, elevations, sections, details, hardware mounting heights, 

and attachments to other work. Indicate wiring for electrical supply. 

 

C. Color Samples for selection of factory-applied color finishes. 

 

D. Closeout Submittals: Provide the following with project close-out documents. 

 

1. Owner’s Manual. 

2. Warranties. 

 

E. Reports:  Based on evaluation performed by a qualified agency, for automatic door 

operators. 

 

1. Environmental Product Declaration. 

2. Evaluation Report for compliance with IBC. 
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1.6 QUALITY ASSURANCE 

 

A. Installer Qualifications:  Manufacturer's authorized representative, with certificate issued 

by AAADM, who is trained for installation and maintenance of units required for this 

Project. 

 

B. Manufacturer Qualifications:  A qualified manufacturer with a manufacturing facility 

certified under ISO 9001. 

 

C. Manufacturer shall have in place a national service dispatch center providing 24 hours a 

day, 7 days a week, emergency call back service. 

 

D. Certifications: Automatic door operators shall be certified by the manufacturer to meet 

performance design criteria in accordance with the following standards: 

 

1. ANSI/BHMA A156.10 and A156.19. 

2. NFPA 101. 

3. UL 325 Listed. 

4. UL 10C Listed. 

5. IBC 2018. 

6. BOCA. 

 

E. Environmental Product Declaration (EPD):  EPD for automatic door operators shall be 

certified by the manufacturer to comply with the following: 

 

1. Prepared un Product Category Rule (PCR) UNCPC 4212. 

2. Conform to ISO Standards 14025, 14040, 14044, and 21930. 

3. Life Cycle Assessment Basis:  Cradle to Gate, minimum. 

 

F. Source Limitations:  Obtain automatic door operators through one source from a single 

manufacturer. 

 

G. Product Options:  Drawings indicate sizes, profiles, and dimensional requirements of 

swinging doors equipped with automatic door operators and are based on the specific 

system indicated. Do not modify intended aesthetic effects, as judged solely by Architect, 

except with Architect's approval. If modifications are proposed, submit comprehensive 

explanatory data to Architect for review. 

 

H. Power Operated Door Standard: ANSI/BHMA A156.19. 

 

I. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 

NFPA 70, Article 100, by a testing agency acceptable to Authorities Having Jurisdiction 

(AHJ), and marked for intended use. 

 

J. Emergency-Exit Door Requirements:  Comply with requirements of Authorities Having 

Jurisdiction (AHJ) for swinging automatic entrance doors serving as a required means of 

egress. 
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1.7 PROJECT CONDITIONS 

 

A. Field Measurements:  General Contractor shall verify openings to receive automatic door 

operators by field measurements before fabrication and indicate measurements on Shop 

Drawings. 

 

B. Mounting Surfaces:  General Contractor shall verify all surfaces to be plumb, straight and 

secure; substrates to be of proper dimension and material. 

 

C. Other trades:  General Contractor Advise of any inadequate conditions or equipment. 

 

1.8 COORDINATION 

 

A. Templates:  Check Shop Drawings of other work to confirm that adequate provisions are 

made for locating and installing automatic door operators to comply with indicated 

requirements. 

 

B. Electrical System Roughing-in: Coordinate layout and installation of automatic door 

operators with connections to, power supplies, remote activation devices, and electric 

door latching hardware.  

 

C. System Integration: Integrate automatic door operators with other systems as required for 

a complete working installation. Where required for proper operation, provide a time 

delay relay to signal automatic door operator to activate only after electric lock system is 

released.  

 

1.9 WARRANTY 

 

A. Automatic door operators shall be free of defects in material and workmanship for a 

period of one (1) year from the date of substantial completion. 

 

B. During the warranty period the Owner shall engage a factory-trained technician to 

perform service and affect repairs. A safety inspection shall be performed after each 

adjustment or repair and a completed inspection form shall be submitted to the Owner. 

 

C. During the warranty period all warranty work, including but not limited to emergency 

service, shall be performed during normal working hours. 

 

PART 2 - PRODUCTS 

 

2.1 AUTOMATIC DOOR OPERATORS 

 

A. Basis of Design Manufacturer: Stanley Access Technologies; M-Forcetm Series automatic 

door operator. 

 

2.2 MATERIALS 

 

A. Aluminum:  Alloy and temper recommended by manufacturer for type of use and finish 

indicated. 

 

1. Headers: 6063-T6. 



AUTOMATIC DOOR OPERATORS  087113 - 6 

2. Extruded Bars, Rods, Profiles, and Tubes:  ASTM B 221. 

3. Sheet and Plate:  ASTM B 209. 

 

2.3 COMPONENTS 

 

A. Header Case: Header case shall not exceed 6” (152 mm) square in section and shall be 

fabricated from extruded aluminum with structurally integrated end caps, designed to 

conceal door operators and controls. The operator shall be sealed against dust, dirt, and 

corrosion within the header case. Access to the operator and electronic control box shall 

be provided by a full-length removable cover, edge rabbetted to the header to ensure a 

flush fit.  Removable cover shall be secured to prevent unauthorized access. 

 

B. Door Arms: A combination of door arms and linkage shall provide positive control of 

door through entire swing; units shall permit use of butt hung, center pivot, and offset 

pivot-hung doors.  

 

C. Fasteners and Accessories:  Manufacturer's standard corrosion-resistant, non-staining, 

non-bleeding fasteners and accessories compatible with adjacent materials. 

 

D. Signage:  Provide signage in accordance with ANSI/BHMA A156.19. 

 

2.4 SWINGING DOOR OPERATORS 

 

A. General:  Provide door operators of size recommended by manufacturer for door size, 

weight, and movement; for condition of exposure; and for long-term, maintenance-free 

operation under normal traffic load for type of occupancy indicated. 

 

B. Electromechanical Operators:  Self-contained unit powered by a minimum 3/16 

horsepower, permanent-magnet DC motor; through a high torque reduction gear system. 

 

1. Operation:  Power opening and spring closing. 

2. Operator Type: Low energy; readily convertible to full energy; no tools required 

to change type. 

3. Handing: Non-handed; no tools required to change handing. 

4. Capacity: Rated for door panels weighing up to 700 lb (318 kg). 

5. Mounting: Concealed. 

6. Features: 

 

a. Adjustable opening and closing speeds. 

b. Adjustable opening and closing force. 

c. Adjustable back-check. 

d. Adjustable hold-open time between 0 and 30 seconds. 

e. Reverse on obstruction. 

f. Time delay for electric lock integration. 

g. Force compensation and closed loop speed control with active braking 

and acceleration. 

h. Power Close. 

i. Slam Protection. 

j. Power Assist. 

k. Lock Release. 

l. Stall Sensor Ignore. 



AUTOMATIC DOOR OPERATORS  087113 - 7 

m. Electronic Coordination. 

n. Optional Switch to open/Switch to close operation. 

o. Optional push to activate operation. 

p. Fire alarm interface, configurable to safely open or close doors on signal 

from fire alarm system. 

 

C. Field Adjustable Spring Closing Operation: The operator shall close the door by spring 

energy employing the motor, as a dynamic brake to provide closing speed control. The 

closing spring shall be a helical compression spring, adjustable for positive closing 

action. The spring shall be adjustable, without removing the operator from the header, to 

accommodate a wide range of field conditions.  

 

D. Independent Adjustable Closing and Latching Speed Control: The operator shall employ 

a rheostat module to allow for independent field adjustment of closing and latching 

speeds using the motor as a dynamic brake. 

 

E. Field Adjustable Open Stop: The operator shall provide a field adjustable open stop to 

accommodate opening angles from 80 to 135 degrees without the need for additional 

components. 

 

F. Consistent Cycle: The operator shall deliver an even, consistent open manual push force 

across the entire transition from door fully closed to door fully open. Additionally, the 

force shall be field adjustable to accommodate a wide range of on-site conditions. 

 

G. Quiet Performance: The operator shall be designed to output audible noise ratios less than 

or equal to 50dba. 

 

H. Manual Use: The operator shall function as a manual door closer in the direction of swing 

with or without electrical power. The operator shall deliver an even, consistent open force 

across the entire transition from door fully closed to door fully open.  

 

I. Electrical service to door operators shall be provided under Division 26 Electrical.  

Minimum service to be 120 VAC, 5 amps. 

 

2.5 ELECTRICAL CONTROLS 

 

A. Electrical Control System: Electrical control system shall include a microprocessor 

controller and a high-resolution position encoder. The encoder shall monitor revolutions 

of the operator shaft and send signals to microprocessor controller to define door position 

and speed.  

 

1. The high-resolution encoder shall have a resolution of not less than 1024 counts 

per revolution. Systems utilizing external magnets and magnetic switches are not 

acceptable.  

2. Electrical control system shall include a 24 VDC auxiliary output rated at 1 amp. 

 

B. Performance Data: The microprocessor shall collect, and store performance data as 

follows: 

 

1. Counter: A non-resettable counter to track operating cycles. 
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2. Event Reporting: Unit shall include non-volatile event and error recording 

including number of occurrences of events and errors, and cycle count of most 

recent events and errors. 

3. LED Display: Display presenting the current operating state of the controller.  

 

C. Controller Protection: The microprocessor controller shall incorporate the following 

features to ensure trouble free operation:  

 

1. Automatic Reset Upon Power Up. 

2. Main Fuse Protection. 

3. Electronic Surge Protection. 

4. Internal Power Supply Protection. 

5. Resetable sensor supply fuse protection. 

6. Motor Protection, over-current protection. 

 

D. Power Close: When enabled, engages the operator to close a door that does not close 

completely at the end of a cycle.  

 

E. Force Compensation: Utilizing the closed loop speed control, the operator shall maintain 

constant opening and closing speeds when subjected to excessive outside forces, such as 

positive or negative stack pressures. 

 

F. Slam Protection: The operators speed control system prevents door from slamming at the 

full open or full closed position. 

 

G. Power Assist: Operator mode that lowers opening forces when the door is used manually.  

Power assist is active only while pushing or pulling the door.  The door will close when 

an opening force is no longer applied.   

 

H. Lock Release: On doors with electric locking, operator shall include a closing function to 

release tension on a latch mechanism prior to opening the door. 

 

I. Stall Sensor Ignore: Adjustable setting to disable swing side safety sensors at a specific 

angle. 

 

J. Electronic Coordination: On pairs of doors, allows independent timing of opening and 

closing of each leaf as required for astragal coordination.   

 

K. Soft Start/Stop: A “soft-start” “soft-stop” motor driving circuit shall be provided for 

smooth normal opening and recycling. 

 

L. Obstruction Recycle: Provide system to recycle the swinging panels when an obstruction 

is encountered during the closing cycle. 

 

M. Programmable Controller: Microprocessor controller shall be field programmable. 

 

1. The following parameters may be adjusted: 

 

a. Operating speeds and forces as required to meet specified ANSI/BHMA 

standard. 

b. Adjustable and variable features specified. 
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2. Manual programming shall be available through local interface which has a two-

digit display with a selection control including three push buttons. 

 

N. Emergency Breakout Switch: A cam actuated emergency breakout switch shall be 

provided to disconnect power to the motor when an in-swinging door is manually pushed 

in the emergency out direction. The operator will then automatically reset, and power will 

be resumed. 

 

O. Control Switch: Automatic door operators shall be equipped with a three-position 

function switch to control the operation of the door. Control switch shall provide three 

modes of operation, Automatic, Off, and Hold-Open. 

 

P. Power Switch: Automatic door operators shall be equipped with a two position On/Off 

switch to control power to the door. 

 

2.6 ACTIVATION DEVICES 

 

A. Provide wireless activation devices for surface mounting to existing wall construction.  

Submit complete product data for review and approval.  Mount in locations as shown on 

the Drawgins. 

 

2.7 ALUMINUM FINISHES 

 

A. General: Comply with NAAMM Metal Finishes Manual for Architectural and Metal 

Products for recommendations for applying and designing finishes. Finish designations 

prefixed by AA comply with system established by Aluminum Association for designing 

finishes. 

 

B. Operators Exterior Doors: Class II, Color Anodic Finish: AA-M12C22A42/A44 

Mechanical Finish: as fabricated; Chemical Finish: etched, medium matte; Anodic 

Coating: Architectural Class II, clear coating 0.40 mils minimum complying with AAMA 

611-98, and the following: 

 

1. AAMA 607.1. 

2. Applicator must be fully compliant with all applicable environmental 

regulations and permits, including wastewater and heavy metal 

discharge. 

 

PART 3 - EXECUTION 

 

3.1 INSPECTION 

 

A. Examine conditions, with Installer present, for compliance with requirements for 

installation tolerances, header support, and other conditions affecting performance of 

swinging automatic entrance doors. Proceed with installation only after unsatisfactory 

conditions have been corrected. 

 

3.2 INSTALLATION 
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A. General:  Do not install damaged components.  Fit joints to produce hairline joints free of 

burrs and distortion. Rigidly secure non-movement joints. 

 

B. Mounting:  Install automatic door operators/headers plumb and true in alignment with 

established lines and grades.  Anchor securely in place. 

 

1. Install surface-mounted hardware using concealed fasteners to greatest extent 

possible. 

2. Set headers, arms and linkages level and true to location with anchorage for 

permanent support. 

 

C. Door Operators:  Connect door operators to electrical power distribution system as 

specified in Division 26 Sections. 

 

3.3 FIELD QUALITY CONTROL 

 

A. Testing Services:  Factory Trained Installer shall test and inspect each swinging 

automatic entrance door to determine compliance of installed systems with applicable 

ANSI standards. 

 

3.4 ADJUSTING 

 

A. Adjust door operators, controls, and hardware for smooth and safe operation, for tight 

closure, and complying with requirements in ANSI/BHMA A156.19 by AAADM 

Certified Technician. 

 

3.5 CLEANING AND PROTECTION 

 

A. Clean surfaces promptly after installation.  Remove excess sealant compounds, dirt, and 

other substances.  Repair damaged finish to match original finish.  

 

 

END OF SECTION 087113 
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SECTION 088000 – GLAZING 

 

PART 1 - GENERAL 

 

1.1 DESCRIPTION 

 

A. Work Included:  Provide all glass and glazing, complete in place, as shown on the 

Drawings, specified herein, and needed for a complete and proper installation. 

 

1.2 RELATED SECTIONS 

 

A. Section 084113 – ALUMINUM FRAMED ENTRANCES AND STOREFRONTS. 

 

B. Section 084213 – ALUMINUM FRAMED ENTRANCES (DOORS). 

 

1.3 REFERENCE STANDARDS 

 

A. American National Standards Institute (ANSI): 

 

1. ANSI Z97.1 – American National Standard for Safety Glazing Materials Used in 

Buildings - Safety Performance Specifications and Methods of Test. 

 

B. American Society for Testing & Materials (ASTM): 

 

1. ASTM C1036 – Standard Specification for Flat Glass. 

2. ASTM C1048 – Standard Specification for Heat-Strengthened and Fully 

Tempered Flat Glass. 

3. ASTM E2190 – Standard Specification for Insulating Glass Unit Performance 

and Evaluation. 

 

C. Flat Glass Marketing Association (FGMA). 

 

1.4 QUALITY ASSURANCE 

 

A. Standards:  Comply with the following standards: 

 

1. All applicable City, State, and Federal Codes, Ordinances, and Regulations. 

 

B. Qualifications of Installers:  Use adequate number of skilled workmen who are 

thoroughly trained and experienced in the necessary crafts and who are completely 

familiar with the special requirements and the methods needed for proper performance of 

the work of this section. 

 

C. Manufacturers: Obtain glass and glazing materials from one source for each product 

indicated. Coatings and finished assemblies, such as insulating units and laminated units, 

to be manufactured by the same fabricator in order to have a common source of warranty. 

 

1.5 SUBMITTAL 

 

A. General:  Comply with the provisions of Section 013000 – SUBMITTAL 

PROCEDURES. 
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B. Samples: 

 

1. Submit samples of insulating and safety glass for review and approval. 

 

1.6 PRODUCT HANDLING 

 

A. Protection:  Use all means necessary to protect glass and glazing materials before, during, 

and after installation and to protect the installed work and materials of all other trades. 

 

B. Replacements:  In the event of damage, immediately make all repairs and replacements 

necessary to the approval of the Architect and at no additional cost to the Owner. 

 

C. Warranties: 

 

1. Provide a written 10-year warranty from date of manufacture for insulating glass. 

Warranty shall cover deterioration due to normal conditions of use and not to 

handling, installing, and cleaning practices contrary to the glass manufacturer’s 

published instructions. 

 

PART 2 - PRODUCTS 

 

2.1 GLASS AND GLAZING SHEETS 

 

A. All glass shall bear the label of its manufacturer and shall conform in all respects with the 

pertinent requirements of ASTM C1036 and ASTM C1048.  Glass shall be annealed, 

heat-strengthened, or tempered as required by Code, or as required to meet thermal stress 

and wind loads. 

 

B. The following GL-(Glazing) type numbers correspond with the GL numbers indicated on 

the Drawings. 

 

GL-1: 1” Clear Tempered Insulating Glass: 1” insulating assembly consisting of ¼” 

(6mm) VITRO® Clear Architectural Glass Solarban® 90 tempered Low-e #2 + 

½”air space + ¼” (6mm) VITRO® clear tempered as manufactured by Oldcastle 

Building Envelope™, CRL/US Aluminum, Dallas Texas (214) 634-7305, or 

approved equivalent. Provide in exterior window frames at locations as 

scheduled on the Drawings. Insulating glass assembly shall have the following 

performance characteristics: 

 

1. UV Transmittance: 7%. 

2. Visible Light Transmittance: 51%. 

3. Total Solar Energy Transmittance: 19%. 

4. Visible Reflectance Out: 12%. 

5. Visible Reflectance In: 19%. 

6. U-Value – Winter- Nighttime: 0.29. 

7. Shading Coefficient (SC): 0.27. 

8. Solar Heat Gain Coefficient (SHGC): 0.23. 

9. Light to Solar Gain (LSG): 2.18. 
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GL-2: 1” Clear Annealed Insulating Glass: 1” insulating assembly consisting of ¼” 

(6mm) VITRO® Clear Architectural Glass Solarban® 90 annealed Low-e #2 + 

½”air space + ¼” (6mm) VITRO® clear annealed as manufactured by Oldcastle 

Building Envelope™, CRL/US Aluminum, Dallas Texas  (214) 634-7305, or 

approved equivalent. Provide in exterior window frames at locations as 

scheduled on the Drawings. Insulating glass assembly shall have same 

performance characteristics as GL-1. 

 

GL-3: ¼” Clear Safety Glass: ¼” clear tempered safety glass.  Provide at all aluminum 

and glass doors and interior borrowed light windows in locations as scheduled on 

the Drawings. 

 

2.2 TEMPERED GLASS 

 

A. Fully tempered glass shall comply with the following: 

 

1. ASTM C1048, Type 1, Class 1 (Clear), Quality Q3, Kind FT. 

2. ANSI Z97.1. 

3. Permit minimum warpage practicable. 

 

2.3 INSULATED GLASS UNITS 

 

A. Insulated glass units shall consist of glass lites separated by a dehydrated airspace that is 

hermetically dual sealed with a primary seal of polyisobutylene (PIB) or Thermoplastic 

Spacer (TPS) and a secondary seal of silicone or an organic sealant depending on the 

application. 

 

B. Insulated glass units shall be certified through the Insulating Glass Certification Council 

(IGCC) to meet requirements of ASTM E2190. 

 

2.4 GLAZING COMPOUNDS AND SEALANTS 

 

A. General:  Use glazing compounds and sealants approved for the application and, except 

as otherwise specified, conforming to the Glazing Materials portion of FGMA Glazing 

Manual. 

 

PART 3 - EXECUTION 

 

3.1 INSPECTION 

 

A. Examine the areas and conditions under which work of this section will be installed.  

Correct conditions detrimental to the proper execution of the work.  Do not proceed until 

unsatisfactory conditions have been corrected. 

 

3.2 INSTALLATION 

 

A. Cut and install glass with the visible lines or waves running with the horizontal direction. 
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B. Glass Installation: 

 

1. Items to be glazed shall be shop-glazed or field-glazed with glass of the quality 

and thickness as shown on the Drawings. 

2. Prepare surrounds and glass, unless otherwise directed, in conformance with the 

details and general conditions governing glazing in the FGMA Glazing Manual. 

3. Use beads or stops furnished with the items to be glazed to secure the glass in 

place. 

 

3.3 CLEANING 

 

A. Glass Cleaning: 

 

1. Thoroughly clean all glass and remove all labels, paint spots, and other 

defacements. 

 

 

END OF SECTION 088000  
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SECTION 092216 - NON-STRUCTURAL METAL FRAMING 

 

PART 1 - GENERAL 

 

1.1 RELATED DOCUMENTS 

 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

 

1.2 SUMMARY 

 

A. Section Includes: 

 

1. Non-load-bearing steel framing systems for interior partitions. 

 

B. Related Sections: 

 

1. Section 017300 – EXECUTION: Wood blocking for interior walls. 

2. Section 054000 – COLD-FORMED METAL FRAMING: Exterior wall framing. 

3. Section 061000 – ROUGH CARPENTRY: Wood blocking requirements. 

4. Section 081113 – HOLLOW METAL DOORS AND FRAMES: Interior hollow 

metal door frames. 

5. Section 084113 – ALUMINUM FRAMED ENTRANCES AND 

STOREFRONTS:  Interior aluminum and glass window frames. 

6. Section 092226 – METAL SUSPENSION SYSTEMS: Prefabricated ceiling 

systems for gypsum board ceilings. 

7. Section 092900 – GYPSUM BOARD: Gypsum board for interior partitions. 

 

C. Reference Standards: 

 

1. American Iron and Steel Institute (AISI): 

 

a. AISI S220 – North American Standard for Cold-Formed Steel Framing – 

Nonstructural Members.  

 

2. American Society for Testing and Materials (ASTM): 

 

a. ASTM A641 – Standard Specification for Zinc-Coated (Galvanized) 

Carbon Steel Wire. 

b. ASTM C645 – Standard Specification for Nonstructural Steel Framing 

Members. 

c. ASTM A653 – Standard Specification for Steel Sheet, Zinc-Coated 

(Galvanized) or Zinc-Iron Alloy-Coated (Galvanneled) by the Hot 

Dipped Process. 

d. ASTM C754 – Standard Specification for Installation of Steel Framing 

Members to Receive Screw-Attached Gypsum Panel Products. 

e. ASTM C840 – Standard Specification for Application and Finishing of 

Gypsum Board. 

f. ASTM E90 – Standard Test Method for Laboratory Measurement of 

Airborne Sound Transmission Loss of Building Partitions and Elements. 
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g. ASTM E119 – Standard Test Method for Fire Tests of Building 

Construction and Materials. 

h. ASTM E413 – Classification for Rating Sound Insulation. 

i. ASTM G40 – Standard Terminology Relating to Wear and Erosion. 

 

3. International Accreditation Service (IAS). 

4. International Building Code (IBC). 

5. International Code Council (ICC): 

 

a. ICC-ES-AC86 – Cold-formed Steel Framing Members – Interior 

Nonload-bearing Wall Assemblies. 

b. ICC-ES AC98 – Acceptance Criteria for Quality Control Agency 

Accreditation. 

 

6. Steel Framing Industry Association (SFIA) – Code Compliance Certification 

Program. 

7. Steel Stud Manufacturers’ Association (SSMA). 

8. Underwriters Laboratories (UL): 

 

a. UL Design No. U419 – Interior Partitions – Steel Studs (Non-Load 

Bearing) – I Hour Fire Rating. 

b. UL Design No. V438 – Non-Bearing Wall Ratings – 1, 2, 3, or 4 Hour. 

c. UL Design No. V450 – Fire Rated Wall Assemblies. 

 

1.3 ACTION SUBMITTALS 

 

A. Product Data: For each type of product. 

 

1.4 INFORMATIONAL SUBMITTALS 

 

A. Product Certificates: For each type of code-compliance certification for studs and tracks. 

 

B. Evaluation Reports: Submit evaluation reports certified under an independent third-party 

inspection program administered by an agency accredited by IAS to ICC-ES AC98 

accreditation criteria for inspection agencies. 

 

C. Manufacturer's Certification: Submit manufacturer's certification of product compliance 

with codes and standards along with product literature and data sheets for specified 

products. 

 

1.5 QUALITY ASSURANCE 

 

A. Code-Compliance Certification of Studs and Tracks: Provide documentation that framing 

members are certified in accordance with the product-certification program of the Steel 

Framing Industry Association (SFIA) or a similar organization that provides a verifiable 

code-compliance program. 

 

B. Contractor shall provide effective, full-time quality control over all fabrication and 

erection complying with pertinent codes and regulations of government agencies having 

jurisdiction. Conduct preinstallation meeting to verify Project requirements, substrate 

conditions, and manufacturer's written installation instructions. 
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1.6 DELIVERY, STORAGE, AND HANDLING 

 

A. Notify manufacturer of damaged materials received prior to installation. 

 

B. Deliver materials in manufacturer's original, unopened, undamaged containers with 

identification labels intact. 

 

C. Protect cold-formed metal framing from corrosion, deformation, and other damage during 

delivery, storage, and handling as required by AISI S202, "Code of Standard Practice for 

Cold-Formed Steel Structural Framing." 

 

PART 2 - PRODUCTS 

 

2.1 PERFORMANCE REQUIREMENTS 

 

A. Fire-Test-Response Characteristics: For fire-resistance-rated assemblies that incorporate 

non-load-bearing steel framing, provide materials and construction identical to those 

tested in assembly indicated, in accordance with ASTM E119, and displaying a 

classification label from an independent testing agency acceptable to Authorities Having 

Jurisdiction (AHJ). 

 

1. Construct fire-resistance-rated partitions in compliance with tested assembly 

requirements indicated on Drawings. 

2. Rated assemblies to be substantiated from applicable testing using proposed 

products, by Contractor. 

 

B. STC-Rated Assemblies: For STC-rated assemblies, provide materials and construction 

identical to those tested in assembly indicated on Drawings, in accordance with ASTM 

E90 and classified in accordance with ASTM E413 by an independent testing agency. 

 

C. Horizontal Deflection: For composite wall assemblies, limited to 1/240 of the wall height 

based on horizontal loading of 5 lbf/sq. ft. (239 Pa). 

 

D. Design framing systems in accordance with AISI S220, "North American Standard Cold-

Formed Steel Framing - Nonstructural Members," unless otherwise indicated. 

 

E. Design Loads: As indicated on Structural Drawings or 5 lbf/sq. ft. (239 Pa) minimum as 

required by the IBC. 

 

F. Design framing systems to accommodate deflection of primary building structure and 

construction tolerances and to withstand design loads with a maximum deflection of ¾ 

inches (19.05 mm) to 1 inch (25.4 mm). 

 

2.2 FRAMING SYSTEMS 

 

A. Recycled Content of Steel Products: Postconsumer recycled content plus one-half of 

preconsumer recycled content not less than 25 percent. 

 

B. Framing Members, General: Comply with ASTM C645, AISI S220 and ASTM C645, 

Section 10 for conditions indicated. 
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1. Steel Sheet Components: Comply with ASTM C645, AISI S220 and ASTM 

C645, Section 10 requirements for metal unless otherwise indicated. 

2. Protective Coating: Comply with ASTM C645, AISI S220; ASTM 

A653/A653M, ASTM G40 (Z120); or coating with equivalent corrosion 

resistance. Galvannealed products are unacceptable. 

 

a. Coating shall demonstrate equivalent corrosion resistance with an 

evaluation report acceptable to Authorities Having Jurisdiction (AHJ). 

b. Basis-of-Design Coating: Subject to compliance with requirements, 

provide ClarkDietrich; DiamondPlus Coating on ProSTUD and 

ProTRAK 20. 

 

C. Non-Structural Studs and Track: ASTM C645, AISI S220 and ASTM C645, Section 10. 

 

1. Non-Structural Studs: Cold-formed steel C-studs meeting conditions indicated 

below: 

 

a. Studs shall comply with non-composite fully braced only if gypsum wall 

board exists on both sides of studs full height or braced at 48” on center 

with appropriate wall bridging in place where gypsum board is missing 

on one side or both sides. 

b. Studs shall not exceed the following spans unless design data with load 

tables are submitted for non-composite design: 

 

MEMBER    Max Span 

Standard Studs 

SSMA 362S125-33   16’ – 0” 

SSMA 600S125-33   23’ – 9” 

 

EQ Studs 

ProStud 20 362PDS125-18  13’ – 2” 

ProStud 20 600PDS125-18  18’ – 9” 

 

c. Subject to compliance with requirements specified herein, provide 

standard structural stud framing complying with Steel Stud 

Manufacturers Association (SSMA), ClarkDietrich ProSTUD 20 (20 EQ) 

70 ksi (483 MPa) product with Smart Edge Technology, or equivalent 

product by one of the following current members of the SFIA: 

 

1) CEMCO; California Expanded Metal Products Co., City of 

Industry, CA. 

2) Telling Industries, Willoughby, OH. 

3)  Or approved manufacturer. 

 

d. Flange Size: 1-1/4 inches (1.25 in.) (32mm). 

e. Web Depth: 3-5/8 inches (3.625 in.) (92mm) and 6 inches (6.0 in.) (152 

mm). 

f. Standard Stud Minimum Thickness: 0.0329 inch (33 mils) (0.8356 mm). 

g. Standard Stud Minimum Design Thickness: 0.0346 inch (35 mils) 

(0.8788 mm). 

h. Standard Stud Gauge Reference: 20 ga. 
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i. EQ Stud Minimum Base-Steel Thickness: 0.0181 inch (18 mils) (0.4597 

mm). 

j. EQ Stud Minimum Design Thickness: 0.0190 inch (19 mils) (0.4826 

mm). 

k. EQ Stud Gauge Reference: 20 EQ ga. 

 

2. Non-Structural Track: Cold-formed steel drywall track for conditions indicated 

below: 

 

a. Subject to compliance with requirements specified herein, provide 

standard steel drywall track complying with Steel Stud Manufacturers 

Association (SSMA), ClarkDietrich ProTRAK with Smart Edge 

technology, or equivalent product by one of the following current 

members of the SFIA: 

 

1) CEMCO; California Expanded Metal Products Co., City of 

Industry, CA. 

2) Telling Industries, Willoughby, OH. 

3)  Or approved manufacturer. 

 

b. Flange Size: 1-1/4 inches (1.25 in.) (32mm). 

c. Web Depth: Track web to match stud web size. 

d. Minimum Base-Steel Thickness: Track thickness to match wall stud 

thickness or as per design. 

e. Track Gauge Reference: To match wall stud gauge. 

 

3. Equivalent Gauge Thickness (EQ) Steel Studs and Runners: Members that can 

show certified third-party testing with gypsum board in accordance with ICC-ES 

AC86 need not comply with minimum thickness limitation or minimum section 

properties set forth in ASTM C645. Submission of an evaluation report is 

acceptable to show compliance with this requirement. 

 

4. Special Studs and Track: Furnish and install 8-inch studs and track for framing 

chase wall partitions at back-to-back patient toilets in locations as shown on the 

Drawings. Stud and track properties as follows: 

 

a. Clark Dietrich Standard Studs and Track, or approved equivalent, 

complying with Steel Stud Manufacturers Association (SSMA): 

 

1) Stud Designation: SSMA 800S137-33. 

 

a) Flange Size: 1-3/8 inches (1.375 in.) (35 mm). 

b) Web Depth: 8 inches (8.00 in.) (203 mm). 

c) Minimum Thickness: 0.0329 inch (33 mils) (0.8356 

mm). 

d) Minimum Design Thickness: 0.0346 inch (35 mils) 

(0.8788 mm). 

e) Gauge Reference: 20 gauge. 
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2) Track Designation: SSMA 800T137-33. 

 

a) Flange Size: 1-3/8 inches (1.375 in.) (35 mm). 

b) Web Depth: Match stud web depth. 

c) Minimum Thickness: Match stud minimum thickness. 

d) Gauge Reference: 20 gauge. 

 

b. Optional Clark Dietrich ProStud 20 EQ Studs and ProTrak 20 Track, or 

approved equivalent: 

 

1) Stud Designation: ProStud 20 800PDS. 

 

a) Strength: 70 ksi. 

b) Flange Size: 1-3/8 inches (1.375 in.) (35 mm). 

c) Web Depth: 8 inches (8.00 in.) (203 mm). 

d) Minimum Thickness: 0.0181 in. (18 mils) (0.4597 mm). 

e) Minimum Design Thickness: 0.0190 in. (19 mils) 

(0.4826 mm). 

f) Gauge Reference: 20EQ. 

 

2) Track Designation: ProTrak 20 800PDT. 

 

a) Strength: 50 ksi. 

b) Flange Size: 1-3/8 inches (1.375 in.) (35 mm). 

c) Web Depth: Match stud web depth. 

d) Minimum Thickness: Match stud minimum thickness. 

e) Gauge Reference: 20EQ.  

 

D. Slip-Type Head Joints: Where indicated or required, provide one of the following: 

 

1. Clip System: Clips designed for use in head-of-wall deflection conditions that 

provide a positive attachment of studs to tracks while allowing 2-1/2-inch- (64-

mm-) minimum vertical movement. 

 

a. Basis-of-Design Product: Subject to compliance with requirements, 

provide ClarkDietrich; Fast Top Clip FTC3, FTC5, or equivalent product 

by one of the following current member of the SFIA: 

 

1) CEMCO; California Expanded Metal Products Co., City of 

Industry, CA. 

2) The Steel Network, Inc., Durham, NC. 

3) Approved Manufacturer. 

 

2. Single Long-Leg Track System: Top track with 2-inch- (51-mm-) deep flanges in 

thickness not less than indicated for studs, installed with studs friction fit into top 

track and cold-formed channel with clip angles located within 12 inches (305 

mm) of the top of studs to provide lateral bracing. 
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a. Basis-of-Design Product: Subject to compliance with requirements, 

provide ClarkDietrich; Cold-Formed Channel and EasyClip U-Series 

Angle U543, U545, U547, or equivalent product by a manufacturer that 

is a current member of the SFIA: 

 

3. Double-Track System: Top outer tracks, inside track with 2-inch- (51-mm-) deep 

flanges in thickness not less than indicated for studs and fastened to studs, and 

outer track sized to friction-fit over inner track. 

4. Deflection Track: Steel sheet top track manufactured to prevent cracking of 

finishes applied to interior partition framing resulting from deflection of structure 

above; in thickness not less than indicated for studs and in width to accommodate 

depth of studs. 

 

a. Basis-of-Design Product: Subject to compliance with requirements, 

provide ClarkDietrich MaxTrak SLT Slotted Deflection Track or 

equivalent product by one of the following current members of the SFIA: 

 

1) CEMCO; California Expanded Metal Products Co., City of 

Industry, CA. 

2) Telling Industries, Willoughby, OH. 

3) Approved Manufacturer. 

 

E. Backing Plate: Proprietary fire-retardant-treated wood blocking and bracing in width 

indicated. 

 

1. Basis-of-Design Product: Subject to compliance with requirements, provide 

ClarkDietrich; Danback Fire-Retardant Treated Wood Backing Plate D16F, 

D24F, or equivalent product by a manufacturer that is a current member of the 

SFIA: 

 

F. Flat Strap and Backing Plate: Steel sheet for blocking and bracing in length and width 

indicated. 

 

1. Basis-of-Design Product: Subject to compliance with requirements, provide 

ClarkDietrich; Backing Plate or equivalent product by a manufacturer that is a 

current member of SFIA: 

2. Minimum Base-Steel Thickness: As indicated on Drawings, 0.0179 inch (0.45 

mm) or 0.0296 inch (0.75 mm). 

 

G. Channel Bridging and Bracing: Pre-notched steel, 7/8 by 7/8 by 50 inches (22.2 by 22.2 

by 1270 mm), 0.0329-inch- (0.84-mm-) minimum base-steel thickness. 

 

1. Basis-of-Design Product: Subject to compliance with requirements, provide 

ClarkDietrich; Spazzer 9200 Bridging and Spacing Bar or equivalen product by a 

manufacturer that is a current member of the SFIA: 

 

H. U-Channel Bridging: Steel, 0.0538-inch- (1.37-mm-) minimum base-steel thickness, with 

minimum 1/2-inch- (13-mm-) wide flanges. 

 

1. Basis-of-Design Product: Subject to compliance with requirements, provide 

ClarkDietrich; Cold-Formed U-Channel and Channel Clip (CC33), FastBridge 
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(FB33), Bridging Clip or equivalent product by a manufacturer that is a current 

member of the SFIA. 

2. U-Channel Depth: 3/4 inch (19 mm), 1-1/2 inches (38 mm), or As indicated on 

Drawings. 

 

I. Rigid Furring Channels: Hat-shaped channels for furring out walls. 

 

1. Basis-of-Design Product: Subject to compliance with requirements, provide 

ClarkDietrich; Furring Channel or equivalent product by a manufacturer that is a 

current member of the SFIA. 

2. Minimum Base-Steel Thickness: 0.0179 inch (0.45 mm) or 0.0296 inch (0.75 

mm). 

3. Depth: 7/8 inch (22.2 mm), 1-1/2 inches (38 mm). 

 

J. Resilient Furring Channels: 1/2-inch- (13-mm-) deep, steel sheet members designed to 

reduce sound transmission. 

 

1. Basis-of-Design Product: Subject to compliance with requirements, provide 

ClarkDietrich; RC Deluxe (RCSD) Resilient Channel or equivalent product by a 

manufacturer that is a current member of the SFIA. 

2. Configuration: Asymmetrical. 

 

K. Carrying Channels: 0.053-inch (1.37-mm) base-steel thickness, with minimum 1/2-inch- 

(13-mm-) wide flanges. 

 

1. Depth: 3/4 inch (19 mm). 

2. Furring Brackets: Adjustable, corrugated-edge-type steel sheet with minimum 

base-steel thickness of 0.0296 inch (0.75 mm). 

3. Tie Wire: ASTM A641/A641M, Class 1 zinc coating, soft temper, 0.062-inch- 

(1.57-mm-) diameter wire, or double strand of 0.048-inch- (1.21-mm-) diameter 

wire. 

 

L. Z-Shaped Furring: With slotted or nonslotted web, face flange of 1-1/4 inches (32 mm), 

wall attachment flange of 3/4 inch (19 mm), minimum base-steel thickness of 0.0179 

inch (0.45 mm), and depth required to fit insulation thickness indicated. 

 

1. Basis-of-Design Product: Subject to compliance with requirements, provide 

ClarkDietrich; Z-Furring Channel or equivalent product by a manufacturer that is 

a current member of the SFIA. 

 

M. Radius Framing: Steel sheet runner for non-load-bearing curves, bends, variable radii, 

and arches using expandable ribbon technology. 

 

1. Basis-of-Design Product: Subject to compliance with requirements, provide 

ClarkDietrich; Interior Contour Track or equivalent product by a manufacturer 

that is a current member of the SFIA. 

2. Minimum Base-Steel Thickness: 0.0296 inch (0.75 mm). 

3. Depth: 2-1/2 inches (63.5 mm), 3-5/8 inches (92.1 mm), 6 inches (152.4 mm). 
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N. Headers and Jambs: Manufacturer's proprietary shape used to form header beams and 

jambs, columns or posts, of web depths indicated, unpunched, with stiffened flanges and 

as follows: 

 

1. Basis-of-Design Product: Subject to compliance with requirements, provide 

ClarkDietrich; Heavy-Duty Studs (HDS) and Type HDSC Header Bracket or 

equivalent product by a manufacturer who is a current member of the SFIA. 

2. Minimum Base-Steel Thickness: 0.0329 inch (0.84 mm), 0.0428 inch (1.09 mm), 

0.0538 inch (1.37 mm), 0.0677 inch (1.72 mm), 0.0966 inch (2.45 mm). 

3. Web Size:  3-5/8 inches (92.1 mm) or 6 inches (152 mm). 

4. Flange Size: 3 inches (76.2 mm). 

 

O. Special Prefabricated Jamb and Header Framing for Interior Wall Openings: 

 

1. Contractor has option to furnish and install Red Header PRO™ Rough Opening 

System, a one-piece header and jamb framing system engineered to replace 

conventional multi-component boxed headers and built-up jamb framing at door 

and window rough openings, as manufactured by ClarkDietrich, 

www.clarkdietrich.com. 

2. Size and thickness of jamb studs shall be as required to match interior wall stud 

framing. Header studs shall be sized as required for span of rough openings. 

3. Provide headers, jamb studs, brackets, clips, and all other components as required 

for a complete installation. 

4. Submit shop drawings showing locations of framed openings and typical 

installation details. 

5. Submit complete product data describing all components being used for review 

and approval. 

 

2.3 SUSPENSION SYSTEMS 

 

A. Refer to Section 092226 – METAL SUSPENSION SYSTEMS. 

 

2.4 AUXILIARY MATERIALS 

 

A. General: Provide auxiliary materials that comply with referenced installation standards. 

 

1. Fasteners for Steel Framing: Of type, material, size, corrosion resistance, holding 

power, and other properties required to fasten steel members to substrates. 

 

PART 3 - EXECUTION 

 

3.1 EXAMINATION 

 

A. Examine areas and substrates, with Installer present, and including welded hollow-metal 

frames, cast-in anchors, and structural framing, for compliance with requirements and 

other conditions affecting performance of the Work. 

 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 PREPARATION 

 

A. Suspended Assemblies: Coordinate installation of suspension systems with installation of 

overhead structure to ensure that inserts and other provisions for anchorages to building 

structure have been installed to receive hangers at spacing required to support the Work 

and that hangers will develop their full strength. 

 

1. Furnish concrete inserts and other devices indicated to other trades for 

installation in advance of time needed for coordination and construction. 

 

B. Coordination with Sprayed Fire-Resistive Materials (if specified for Work and indicated 

on Drawings): 

 

1. Before sprayed fire-resistive materials are applied, attach offset anchor plates or 

ceiling tracks to surfaces indicated to receive sprayed fire-resistive materials. 

Where offset anchor plates are required, provide continuous plates fastened to 

building structure not more than 24 inches (610 mm) o.c. 

2. After sprayed fire-resistive materials are applied, remove them only to extent 

necessary for installation of non-load-bearing steel framing. Do not reduce 

thickness of fire-resistive materials below that are required for fire-resistance 

ratings indicated. Protect adjacent fire-resistive materials from damage. 

 

3.3 INSTALLATION, GENERAL 

 

A. Installation Standard: ASTM C754. 

 

1. Gypsum Board Assemblies: Also comply with requirements in ASTM C840 that 

apply to framing installation. 

 

B. Install framing and accessories plumb, square, and true to line, with connections securely 

fastened. 

 

C. Install supplementary framing, and blocking to support fixtures, equipment services, 

heavy trim, grab bars, toilet accessories, furnishings, or similar construction. 

 

D. Install bracing at terminations in assemblies. 

 

E. Do not bridge building control and expansion joints with non-load-bearing steel framing 

members. Frame both sides of joints independently. 

 

3.4 INSTALLING FRAMED ASSEMBLIES 

 

A. Install framing system components in accordance with spacings indicated, but not greater 

than spacings required by referenced installation standards for assembly types. 

 

1. Single-Layer Application: 16 inches (406 mm) o.c. unless otherwise indicated. 

2. Multilayer Application: 16 inches (406 mm) o.c. unless otherwise indicated. 

3. Tile Backing Panels: 16 inches (406 mm) o.c. unless otherwise indicated. 

 

B. Where studs are installed directly against exterior masonry walls or dissimilar metals at 

exterior walls, install isolation strip between studs and exterior wall. 
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C. Install studs so flanges within framing system point in same direction. 

 

D. Install tracks at floors and overhead supports. Extend framing full height to structural 

supports or substrates above suspended ceilings except where partitions are indicated to 

terminate at suspended ceilings. Continue framing around ducts that penetrate partitions 

above ceiling. 

 

1. Slip-Type Head Joints: Where framing extends to overhead structural supports, 

install to produce joints at tops of framing systems that prevent axial loading of 

finished assemblies. 

2. Door Openings: Screw vertical studs at jambs to jamb anchor clips on door 

frames; install track section (for cripple studs) at head and secure to jamb studs. 

 

a. Install two studs at each jamb unless otherwise indicated. 

b. Install cripple studs at head adjacent to each jamb stud, with a minimum 

1/2-inch (13-mm) clearance from jamb stud to allow for installation of 

control joint in finished assembly. 

c. Extend jamb studs through suspended ceilings and attach to underside of 

overhead structure. 

 

3. Other Framed Openings: Frame openings other than door openings the same as 

required for door openings unless otherwise indicated. Install framing below sills 

of openings to match framing required above door heads. 

4. Fire-Resistance-Rated Partitions (if indicated on Drawings): Install framing to 

comply with fire-resistance-rated assembly indicated and support closures and to 

make partitions continuous from floor to underside of solid structure. 

 

a. Install fire-resistant partitions using manufacturer's standard gauge studs 

or proprietary equivalent-gauge studs in compliance with requirements of 

UL U419, UL V450, UL V438. 

 

5. Sound-Rated Partitions: Install framing to comply with sound-rated assembly 

indicated. 

6. Curved Partitions (if indicated on Drawings): 

 

a. Bend track to uniform curve and locate straight lengths so they are 

tangent to arcs. 

b. Begin and end each arc with a stud, and space intermediate studs equally 

along arcs. On straight lengths of no fewer than two studs at ends of arcs, 

place studs 6 inches (152.4 mm) o.c. 

 

E. Direct Furring: 

 

1. Screw to wood framing. 

2. Attach to concrete or masonry with stub nails, screws designed for masonry 

attachment, or powder-driven fasteners spaced 24 inches (610 mm) o.c. 
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F. Z-Shaped Furring Members (if indicated on Drawings): 

 

1. Erect insulation, specified in Section 072100 - BUILDING INSULATION, 

vertically and hold in place with Z-shaped furring members spaced 24 inches 

(610 mm) o.c. 

2. Except at exterior corners, securely attach narrow flanges of furring members to 

wall with concrete stub nails, screws designed for masonry attachment, or 

powder-driven fasteners spaced 24 inches (610 mm) o.c. 

3. At exterior corners, attach wide flange of furring members to wall with short 

flange extending beyond corner; on adjacent wall surface, screw-attach short 

flange of furring channel to web of attached channel. At interior corners, space 

second member no more than 12 inches (305 mm) from corner and cut insulation 

to fit. 

 

G. Installation Tolerance: Install each framing member so fastening surfaces vary not more 

than 1/8 inch (3 mm) from the plane formed by faces of adjacent framing. 

 

 

END OF SECTION 092216 
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SECTION 092226 – METAL SUSPENSION SYSTEM 

 

PART 1 - GENERAL 

 

1.1 RELATED DOCUMENTS 

 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 01 Specification Sections, apply to this Section. 

 

1.2 SUMMARY 

 

A. Section Includes: Furnish and install metal suspension system for gypsum board ceilings, 

and acoustical panel ceilings in locations as shown and scheduled in the Drawings and as 

specified herein. 

 

B. Related Sections and Divisions: 

 

1. Section 092900 – GYPSUM BOARD. 

2.  Section 095113 – ACOUSTICAL PANEL CEILINGS. 

3. Division 23 – HEATING, VENTILATING, AND AIR CONDITIONING. 

4. Division 26 – ELECTRICAL. 

 

1.3 REFERENCES 

 

A. Abbreviations and Acronyms: 

 

1. Ceilings & Interior Systems Construction Association (CISCA); www.cisca.org. 

 

B. Reference Standards: 

 

1. American Society of Civil Engineers (ASCE): 

 

a. ASCE 7-10 - Minimum design loads for buildings and other structures. 

 

2. American Society for Testing and Materials (ASTM): 

 

a. ASTM A653/A653M – Standard Specification for Steel Sheet, Zinc-

Coated (Galvanized) or Zinc-Iron Alloy-Coated (Galvannealed) by the Hot-

Dip Process 

b. ASTM C635/C635M - Standard Specification for Manufacture, 

Performance, and Testing of Metal Suspension Systems for Acoustical Tile 

and Lay-in Panel Ceilings 

c. ASTM C636/C636M - Standard Practice for Installation of Metal Ceiling 

Suspension Systems for Acoustical Tile and Lay-In Panels 

d. ASTM C754 - Standard Specification for Installation of Steel Framing 

Members to Receive Screw-Attached Gypsum Panel Products 

e. ASTM C841 - Standard Specification for Installation of Interior Lathing 

and Furring 

f. ASTM E84 – Standard Test Method for Surface Burning Characteristics of 

Building Materials. 
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3. International Code Council – Evaluation Services (ICCES): 

 

a. ICC ES AC 156 - Acceptance Criteria for Seismic Certification by Shake-

Table Testing of Nonstructural Components 

 

1.4 SUBMITTALS 

 

A. Product Data: Submit sheets listing dimensions, load carrying capacity and standard 

compliance. 

 

B. Samples: Submit samples of main tee and cross tee with couplings. 

 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

 

A. Supply additional material equal to five (5%) of ceiling area. Additional material shall 

match products installed and have the appropriate labels and identification. 

 

B. Extra material shall be  packaged with protective covering for storage and identified with 

labels describing contents. 

 

1.6 QUALITY ASSURANCE 

 

A. Single-Source Responsibility: Provide metal suspension  grid components by a single 

manufacturer. 

 

1.7 DELIVERY, STORAGE, AND HANDLING 

 

A. Protect system components from excessive moisture in shipment, storage, and handling. 

Deliver in unopened bundles and store in a dry place with adequate air circulation. Do not 

deliver material to building until wet conditions such as concrete, plaster, paint, and 

adhesives have been completed and cured to a condition of equilibrium. 

 

1.8 WARRANTY 

 

A. Manufacturer Warranty: Submit a written warranty executed by manufacturer for a period 

of 40 years from date of Substantial Completion, agreeing to repair or replace suspension 

system components that fail or are compromised within the specified warranty period. 

Failed or compromised parts can include, but are not limited to: 

 

1. Rusting or defects directly made by the manufacturer. 

 

PART 2 - PRODUCTS 

 

2.1 MANUFACTURERS 

 

A. Basis of Design:  Chicago Metallic Double Web Heavy Duty Fire Rated Suspension 

Systems manufactured by ROCKFON, 4849 South Austin Avenue, Chicago, IL 60638. 1-

800-323-7164; www.rockfon.com. 
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2.2 MATERIALS 

 

A. Seismic Performance: Acoustical ceiling and metal suspension components shall withstand 

the effects of earthquake motions determined according to ASCE 7 and ICC ES AC 156, 

and as specified herein.  Refer to Structural Drawings, Sheet S001 for Seismic class for this 

Project. 

 

B. Basic Steel Material and Finish: Commercial quality, CS Type A to ASTM A653/A653M, 

hot-dip galvanized to not less than G30 zinc coating designation. 

 

C. Main Tees and Cross Tees: All suspension main tee and cross tee components shall be 

manufactured from commercial quality steel with factory punched cross tee slots, hanger 

holes and integral bayonet-style end couplings. The main tees shall be capped with steel 

aluminum capping affixed to a flange and coated with factory applied baked-on enamel 

paint. 

 

D. Perimeter Treatment Components: 

 

1. Angle Moldings: Manufactured from 0.020” thick steel and finished identical to 

main tees and cross tees. 

 

E. Suspension Systems – Basis of Design: 

 

1. Rockfon® Chicago Metallic® 4000 Tempra™ 9/16: 

 

a. Use With: Rockfon®  Alaska® Acoustical Ceiling Tile (ACT-1). 

b. Base Material: Hot-Dip Galvanized Steel Body (HDG-30). 

c. Capping: Painted Steel Capping (HDG-30). 

d. Color: White. 

e. End Detail -Main Runners: Non-Directional Bayonet Coupling. 

f. End Detail – Cross Tees: Stab-End. 

g. Structural Classification: Heavy Duty (HD) per ASTM C635. 

h. Seismic Rating: Class D. 

i. Flame Spread Rating: Class A per ASTM E84. 

j. Warranty: 40 Year Suspension System Warranty. 

 

2. Rockfon® Chicago Metallic® 1260 Aluminum Cap 15/16”: 

 

a. Use With: Rockfon® Hygienic Plus™ Acoustical Ceiling Tile (ACT-2). 

b. Base Material: Hot-Dip Galvanized Steel Body (HDG-30). 

c. Capping/Finish: Aluminum/Baked Polyester Enamel. 

d. Color: White. 

e. End Detail -Main Runners: Non-Directional Bayonet Coupling. 

f. End Detail – Cross Tees: Stab-End. 

g. Structural Classification: Heavy Duty (HD) per ASTM C635. 

h. Seismic Rating: Class D. 

i. Flame Spread Rating: Class A per ASTM E84. 

j. Warranty: 40 Year Suspension System Warranty. 
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3. Rockfon® Chicago Metallic® 640 Drywall Grid Suspension System: 

 

a. Use With: Gypsum board ceilings. 

b. Base Material: Hot-Dip Galvanized Steel (HDG-40). 

c. Capping: None. Knurled Face, 1-1/2” wide. 

d. End Detail -Main Runners: Bayonet-End Coupling. 

e. End Detail – Cross Tees: Stab-End. 

f. Structural Classification: Heavy Duty (HD) per ASTM C635. 

g. Seismic Rating: Class D. 

h. Flame Spread Rating: Class A per ASTM E84. 

i. Warranty: 40 Year Suspension System Warranty. 

 

4. Rockfon® Chicago Metallic® 1200 15/16”: 

 

a. Use With: Rockfon® Cinema Black™-D Acoustical Ceiling Tile (ACT-3). 

b. Base Material: Hot-Dip Galvanized Steel (HDG-30). 

c. Capping Material/Finish: Hot-Dip Galvanized Steel (HDG-30)/Baked 

Polyester Enamel. 

d. Color: 08 Black. 

e. End Detail -Main Runners: Non-Directional Bayonet Coupling. 

f. End Detail – Cross Tees: Stab-End. 

g. Structural Classification: Heavy Duty (HD) per ASTM C635. 

h. Seismic Rating: Class D. 

i. Flame Spread Rating: Class A per ASTM E84. 

j. Warranty: 40 Year Suspension System Warranty. 

 

PART 3 - EXECUTION 

 

3.1 EXAMINATION 

 

A. Examine substrates, areas and conditions, including structural framing to which metal 

acoustical ceiling suspension assemblies attach or abut, with installer present, for 

compliance with requirements specified in this and other Sections affecting ceiling 

installation and anchorage and with requirements for installation tolerances and other 

conditions affecting performance of metal acoustical ceiling suspension assemblies. 

 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

 

3.2 INSTALLATION 

 

A. Install metal acoustical ceiling suspension assemblies to comply with ASTM C636/C636M 

and seismic design requirements indicated, according to manufacturer's written instructions 

and CISCA's "Ceiling Systems Handbook." 

 

B. Main Tees: Installed 48” on center, by direct suspension from existing structure in 

accordance with ASTM C754 and ASTM C841 with not less than 12 ga steel hanger wires, 

wrapped tightly 3 full turns, spaced 48” on center along component length. 
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C. Cross Tees: 

 

1. Installed perpendicular to main tees 24” on center to form 24” by 24” modules. 

2. Installed adjacent to each unsupported side of recessed fixtures. 

 

D. Angle Moldings: Installed on vertical surfaces, intersecting suspension components by 

appropriate method in accordance with industry accepted practice. 

 

3.3 REPAIR 

 

A. Remove damaged or compromised components; replace with undamaged components. 

 

3.4 CLEANING 

 

A. Clean exposed grid with non-solvent based non-abrasive commercial cleaning solution. 

Comply with manufacturer’s instructions for cleaning grid components. Remove any 

components that cannot be effectively cleaned or repaired and replace with new 

components. 

 

 

 

 

END OF SECTION 092226 
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SECTION 092816 - GLASS-MAT FACED GYPSUM BACKING BOARD 

 

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

A. Section Includes: Fiberglass-mat faced, moisture resistant gypsum backer board for wall 

tile installations in locations as scheduled on the Drawings. 

 

B. Related Sections: 

 

1. Section 092900 – GYPSUM BOARD. 

2. Section 012500 – SUBSTITUTION PROCEDURES. 

3. Section 016000 – PRODUCT REQUIREMENTS. 

4. Section 093000 – TILING. 

 

1.2 REFERENCE STANDARDS 

 

A. American Society for Testing and Materials (ASTM): 

 

1. ASTM C627 - Standard Test Method for Evaluating Ceramic Floor Tile 

Installation Systems Using the Robinson-Type Floor Tester. 

2. ASTM C840 - Standard Specification for Application and Finishing of Gypsum 

Board. 

3. ASTM C1002 - Standard Specification for Steel Self-Piercing Tapping Screws 

for the Application of Gypsum Panel Products or Metal Plaster Bases to Wood 

Studs or Steel Studs. 

4. ASTM C1178 - Standard Specification for Glass Mat Water-Resistant Gypsum 

Backing Panel. 

5. ASTM D3273 - Standard Test Method for Resistance to Growth of Mold on the 

Surface of Interior Coatings in an Environmental Chamber. 

6. ASTM D6329 - Standard Guide for Developing Methodology for Evaluating the 

Ability of Indoor Materials to Support Microbial Growth Using Static 

Environmental Chambers. 

7. ASTM E96 - Standard Test Methods for Water Vapor Transmission of 

Materials. 

 

B. Tile Council of North America, Inc. (TCNA): TCA Handbook for Ceramic Tile 

Installation, Current Edition. 

 

1.3 SUBMITTALS 

 

A. Product Data: Manufacturer’s specifications and installation instructions for each product 

specified. 

 

PART 2 - PRODUCTS 

 

2.1 MANUFACTURERS 

 

A. Basis of Design: 
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1. Georgia-Pacific Gypsum LLC: 

2. Or Approved Manufacturer. 

 

2.2 MATERIALS 

 

A. Fiberglass-Mat Faced Gypsum Backing Board: ASTM C1178, Type X: 

 

1. Thickness: 5/8 inch. 

2. Width: 4 feet. 

3. Length: 8 feet. 

4. Weight: 2.5 lb/sq. ft. 

5. Edges: Square. 

6. Surfacing: Coated fiberglass mat on face, back, and long edges. 

7. Mold Resistance (ASTM D3273): Not less than 10, in a test as manufactured. 

8. Microbial Resistance (ASTM D6329): Will not support microbial growth. 

9. Permeance (ASTM E96): Not more than 1.0 perms when tiled. 

10. Robinson Floor Test Rating (ASTM C627): Light commercial. 

11. Acceptable Products – Basis of Design: 

 

a. 5/8 inch DensShield Fireguard Tile Backer, Georgia-Pacific Gypsum. 

b. Or Approved Equivalent 

 

2.3 ACCESSORIES 

 

A. Screws: ASTM C1002, with corrosion resistant treatment. 

 

PART 3 - EXECUTION 

 

3.1 EXAMINATION 

 

A. Verification of Conditions: 

 

1. Inspection: Verify that project conditions and substrates are acceptable, to the 

installer, to begin installation of work of this section. 

 

3.2 INSTALLATION 

 

A. General: In accordance with ASTM C840, manufacturer’s recommendations and TCA 

Handbook for Ceramic Tile Installation. 

 

1. Manufacturer’s Recommendations: 

 

a. Current “Product Catalog”, Georgia-Pacific Gypsum. 

 

3.3 PROTECTION 

 

A. Protect gypsum board installations from damage and deterioration until the date of 

Substantial Completion. 
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END OF SECTION 092816 
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SECTION 092900 - GYPSUM BOARD 

 

PART 1 - GENERAL 

 

1.1 TESTS 

 

A. Fire-Test-Response Characteristics:  Where fire-rated gypsum board assemblies are 

indicated, provide materials and construction identical to those of assemblies tested for 

fire resistance per ASTM E 119 by Underwriters Laboratory (UL).  See Drawings for 

U.L. Gypsum Board assemblies required. 

 

B. REFERENCE STANDARDS 

 

1. American Society for Testing And Materials (ASTM): 

 

a. ASTM A641 – Standard Specification for Zinc-Coated (Galvanized) 

Carbon Steel Wire.. 

b. ASTM C475 – Standard Specification for Joint Compound and Joint 

Tape for Finishing Gypsum Board. 

c. ASTM C630 – Standard Specification for Water-Resistant Gypsum 

Backing Board. 

d. ASTM C645 – Standard Specification for Nonstructural Steel Framing 

Members. 

e. ASTM C754 – Standard Specification for Installation of Steel Framing 

Members to Receive Screw-Attached Gypsum Panel Products. 

f. ASTM C840 – Standard Specification for Application and Finishing of 

Gypsum Board. 

g. ASTM C954 – Standard Specification for Steel Drill Screws for the 

Application of Gypsum Panel Products or Metal Plaster Bases to Steel 

Studs from 0.033 in. (0.84 mm) to 0.112 in. (2.84 mm) Thickness. 

h. ASTM C1002 – Standard Specification for Steel Self-Piercing Tapping 

Screws for Application of Gypsum Panel Products or Metal Plaster Bases 

to Wood Studs or Steel Studs. 

i. ASTM C1047 – Standard Specification for Accessories for Gypsum 

Wallboard and Gypsum Veneer Base. 

j. ASTM C1177 – Standard Specification for Glass Mat Gypsum for Use 

as Sheathing. 

k. ASTM C1396 – Standard Specification for Gypsum Board. 

l. ASTM E119 – Standard Test Methods for Fire Tests of Building 

Construction and Materials. 

 

2. Gypsum Association (GA): 

 

a. GA-214 – Recommended Levels of Gypsum Board Finish. 

b. GA-216 – Application and Finishing of Gypsum Panel Products. 
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PART 2 - PRODUCTS 

 

2.1 MANUFACTURER 

 

A. Manufacturers:  Basis of Design:  Subject to compliance with requirements, provide 

gypsum board and related products by one of the following: 

 

1. Georgia-Pacific Gypsum, LLC, Georgia-Pacific Building Products, Atlanta, GA. 

2. CertainTeed Gypsum, Inc., Malvern, PA. 

3. Gold Bond Building Products Div., National Gypsum Co., Charlotte, SC. 

4. United States Gypsum Corporation, Chicago, IL. 

5. Or Approved Manufacturer. 

 

 

2.2 PRODUCTS, GENERAL 

 

A. Steel Framing for Interior Walls and Partitions: Comply with ASTM C754 and the 

following general requirements: 

 

1. Interior metal studs shall be 3-5/8” and 6” wide electro-galvanized channels 

spaced at 16” on center with openings for routing conduit and piping unless 

otherwise noted on the Drawings. 

2. Provide metal stud runners (tracks) at top and bottom of each wall and partition, 

anchored securely to floor and structure above. Metal stud runners (tracks) shall 

be the same thickness as the metal stud framing in the walls or partitions in 

which they occur, unless indicated otherwise. 

3. Refer to paragraph 2.2.B below for optional special framing system at interior 

door and window openings. 

4. Refer to Section 092216 – NON-STRUCTURAL METAL FRAMING for 

detailed metal stud requirements for interior wall and partition framing. 

5. Furnish and install additional metal stud framing as required to brace partitions, 

door frames, furr-downs, and other special framing conditions shown on the 

Drawings. 

6. Refer to Section 054000 – COLD-FORMED METAL FRAMING for exterior 

wall metal studs. 

7. Grid Suspension System for Interior Gypsum Board Ceilings: Prefabricated 

system complying with ASTM C645 and composed of interlocking main beams 

and cross furring members forming a modular supporting network. Refer to 

Section 092226 – METAL SUSPENSION SYSTEMS for additional 

requirements. 

8. Wire for Hangers and Ties: Comply with ASTM A641, soft temper, Class 1 zinc 

coating. 

9. Protective Coating for All Framing Members: Manufacturer’s standard 

corrosion-resistant coating. 

10. Steel Rigid Furring Channels: Comply with ASTM C645, minimum 0.0179 inch, 

18 mils, 0.455 mm (25 gauge) base metal thickness, hat-shaped, 7/8” deep x 2-

3/4” wide. Where shown as resilient, provide manufacturer’s special type 

designed to reduce sound transmission. 
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11. Fasteners for Metal Framing: Type, material, size, corrosion resistance, holding 

power, and other properties required to fasten steel framing and furring members 

securely to substrates and complying with the recommendations of gypsum board 

manufacturers for applications indicated. 

 

B. Special Jamb and Header Framing for Interior Wall Openings. 

 

1. Contractor has option to furnish and install Red Header PROtm Header and Jamb 

Studs, a one piece header and jamb framing system engineered to replace 

conventional multi-component boxed headers and built-up jamb framing  at door 

and window rough openings, as manufactured by ClarkDietrich, 

www.clarkdeitrich.com. 

2. Size and thickness of jamb studs shall be as required to match interior wall stud 

framing.  Header studs shall be sized as required for span of rough openings. 

3. Provide headers, jamb studs, brackets, clips, and all other components as required 

for a complete installation. 

4. Submit shop drawings showing locations of framed openings and typical 

installation details. 

5. Submit complete product data describing all components being used for review 

and approval. 

 

C. Gypsum Board:  Provide gypsum board of types indicated, in maximum lengths 

available, to minimize end joints: 

 

1. Gypsum Wallboard:  ASTM C 1396, thickness as indicated. 

 

a. Type:  Type X at all areas. 

b. Type:  Sag-resistant type for ceiling surfaces. 

c. Edges:  Tapered. 

d. Fire Rated Gypsum Board: Subject to requirements specified herein, 

provide one of the following gypsum core panels with a solid set, fire-

resistive core for use in fire-resistive Type C (Enhanced Type X) designs 

complying with ASTM C1396, Type X for all gypsum board indicated 

on the Drawings: 

 

1) 5/8” ToughRock® Fireguard X® Gypsum Board, Georgia 

Pacific Gypsum LLC. 

2) 5/8” Gold Bond® Fire-Shield®Gypsum Board, Gold Bond 

Building Products Division, National Gypsum Company. 

3) 5/8” Sheetrock®Brand Firecode® C Gypsum Panels, United 

States Gypsum Corporation. 

4) 5/8” CertainTeed Type X, CertainTeed Gypsum, Inc. 

5) Or approved equivalent. 

 

2. Water-Resistant Gypsum Backing Board:  ASTM C 630, thickness as indicated 

on the Drawings. 

 

a. Type:  Type X at all areas. 
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3. Exterior Gypsum Board:  ASTM C 1177, thickness as indicated on the Drawings. 

 

a. Type:  Dens Glass ® Fireguard ® Sheathing at all areas.  Refer to 

Section 061643 – GYPSUM SHEATHING. 

 

4. Fiberglass-faced Water and Mold Resistant Gypsum Board: If sequencing 

of actual construction results in interior gypsum board partitions being 

installed before completion of the building envelope (exterior walls, 

windows, doors, or roof) resulting in an increased risk of moisture 

intrusion inside the building, install the product described below during 

the time the building envelope is incomplete and building interior may 

experience water entry . Once building is “in the dry”, furnish and install 

standard paper-faced gypsum board products specified in paragraph 

2.2.C.1 above. 

 

a. 5/8” DensArmor Plus® Fireguard® interior gypsum board as 

manufactured by Georgia-Pacific Gypsum LLC, or approved 

equivalent.  

b. Gypsum board panels shall consist of a moisture-resistant gypsum 

core with fiberglass mat facings to provide superior protection 

from damage caused by wetting during and after construction and 

to prevent the growth of mold. Panels shall be Type X non-

combustible construction and shall be approved for use in rated 

wall assemblies. 
 

D. Tile Backer Board: Refer to Section 092816 – GLASS-MAT FACED GYPSUM 

BACKING BOARD. 

 

E. Accessories for Interior Installation:  Corner beads, edge trim, and control joints 

complying with ASTM C 1047 and requirements indicated below: 

 

1. Material:  Formed metal, plastic, or metal combined with paper, with metal 

complying with the following requirement: 

 

a. Sheet steel zinc-coated by hot-dip process. 

 

2. Shapes indicated below by reference to Fig. 1 designations in ASTM C 1047: 

 

a. Cornerbead on all outside corners, unless otherwise indicated. 

b. LC-bead with both face and back flanges; face flange formed to receive 

joint compound:  USG Sheetrock®, Brand Dur-A Bead®, Corner Bead, 

or approved equivalent.  Use LC-beads for edge trim unless otherwise 

indicated. 

c. L-bead with face flange only; face flange formed to receive joint 

compound.  Use L-bead where required by industry standard. 

d. U-bead with face and back flanges; face flange formed to be left without 

application of joint compound.  Use U-bead where required by industry 

standard. 
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e. One-piece control joint formed with V-shaped slot, with removable strip 

covering slot opening, USG Sheetrock® Zinc Control Joint No. 093, or 

approved equivalent.  Control joints shall extend full height of wall, from 

floor slab to deck above.  Se paragraph 3.1.B.8 below. 

 

F. Gypsum Board Joint Treatment Materials:  ASTM C 475 and ASTM C 840, and as 

follows: 

 

1. Joint Tape:  Paper reinforcing tape, unless otherwise indicated. 

 

a. Use open-weave glass-fiber tape where recommended by gypsum board 

manufacturer with setting-type joint compound. 

 

2. Setting-Type Joint Compound:  Factory-packaged, job-mixed 

chemical-hardening powder products formulated for uses indicated. 

 

a. For topping compound, use sandable formulation. 

 

3. Drying-Type Joint Compounds:  Factory-packaged, vinyl-based products 

complying with the following requirements: 

 

a. Ready-Mixed Formulation:  Factory premixed. 

b. Job-Mixed Formulation:  Powder product, mixed with water at Project 

Site. 

c. Taping compound formulated for embedding tape and first coat over 

fasteners and flanges of corner beads and edge trim. 

d. Topping compound formulated for fill (second) and finish (third) coats. 

e. All-purpose compound formulated as both taping and topping 

compound. 

 

G. Special Drywall Treatment 

 

1. Furnish and install “Westpac Prep Coat”, a multi-purpose drywall completion 

coat designed to improve drywall finish quality, as manufactured by Westpac 

Materials, 341 West Meats Avenue, Orange, CA 92865, (714) 974-6837, Fax: 

(714) 637-9033, www.westpacmaterials.com. 

2. Install at finished drywall locations receiving painted final finishes in locations as 

scheduled on the Drawings. 

3. Apply product by roller, following manufacturer’s installation recommendations. 

 

H. Miscellaneous Materials:  As follows, recommended by gypsum board manufacturer: 

 

1. Laminating Adhesives:  Product recommended by gypsum board manufacturer. 

2. Steel drill screws complying with ASTM C 1002 for fastening gypsum board to 

steel members less than 0.03 inch thick. 

3. Steel drill screws complying with ASTM C 954 for fastening gypsum board to 

steel members from 0.033 to 0.112 inch thick. 

4. Corrosion-resistant-coated steel drill screws of size and type recommended by 

board manufacturer for fastening cementitious backer units. 

5. Acoustical Sealant: Refer to Section 079200 – JOINT SEALANTS. Color shall 

be white only. No other colors permitted. 
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6. Fire Sealant: Refer to Section 078400 – FIRESTOPPING. Color shall be red 

only. No other colors permitted. 

 

PART 3 - EXECUTION 

 

3.1 INSTALLATION 

 

A. Install steel framing to comply with ASTM C 754 and ASTM C 840. 

 

1. Do not bridge building expansion joints with support systems; frame both sides 

of joints with furring and other supports as indicated. 

2. Secure hangers to structural support by connecting directly to structure where 

possible.  Otherwise connect to inserts, clips, other anchorage devices, or 

fasteners, as indicated. 

3. Provide indirectly hung metal support system with carrying channels (main 

runners) spaced 4'-0" o.c., hangers 4'-0" o.c. along runners, and rigid furring 

members 16 inches o.c., unless otherwise indicated. 

4. Install directly hung grid suspension system, including perimeter wall track or 

angle, with members spaced and installed to comply with manufacturers 

instructions. 

5. Install steel studs with bottom and top runner tracks anchored to substrates.  

Isolate system from building structure to prevent transfer of loading and 

deflections into metal support system, both vertically and horizontally. 

6. Frame door and other openings with studs and runners of thickness, number, and 

arrangement to comply with manufacturer's recommendations for size of 

opening, weight and height of doors, and stud size, unless otherwise indicated. 

7. Install supplementary framing, runners, furring, blocking, and bracing at 

openings and terminations in gypsum board assemblies and where required to 

support other work that cannot be adequately supported on gypsum board alone. 

 

B. Install and finish gypsum board to comply with ASTM C 840 and as follows: 

 

1. Isolate gypsum board construction from abutting structural and masonry work.  

Provide pre-manufactured edge trim on all exposed or cut edges of gypsum board 

that are exposed to view and contact dissimilar materials (i.e. window frames, 

door frames, and exposed structural components) in order to create a clean, 

finished edge condition. Exposed field cut edges of gypsum board panels without 

edge trim are not acceptable.  Provide acoustical sealant as recommended by 

manufacturer.  Acoustical sealant color shall be white.  No gray, yellow or blue 

sealant will be allowed. 

2. Install sound attenuation blankets in partitions where indicated on the Drawings, 

without gaps, and support, where necessary, to prevent movement or dislocation. 

3. Screw gypsum board to wood supports. 

4. Screw gypsum board to metal supports. 

5. Screw both layers to supports where double-layer work is indicated or otherwise 

required. 

6. Direct Bonding:  Comply with manufacturer's recommendations where gypsum 

board is indicated to be directly bonded to substrate. 

7. Do not bridge building expansion joints.  Leave a space of the width indicated 

between boards, and trim both edges for installation of sealant or gasket. 
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8. Control Joints 

 

a. Furnish and install wall and ceiling control joints as indicated and 

detailed on the Drawings. If not specifically indicated, provide a 

minimum as follows: 

 

1) Wall control joints shall be installed where a wall or partition 

runs in an uninterrupted straight plane exceeding 30 linear feet, 

or at a maximum wall area of 900 sq. ft. 

2) Wall control joints shall be continuous for the full height of the 

wall or partition in which they occur. 

3) At interior ceilings without perimeter relief, control joints shall 

be installed so that dimensions between control joints do not 

exceed 30 ft. 

 

b. Control joints shall be installed in compliance with GA-216. 

 

C. Finishing Gypsum Board Assemblies:  Apply joint treatment at gypsum board joints 

(both directions); flanges of corner bead, edge trim, and control joints; penetrations; 

fastener heads, surface defects, and elsewhere, as required, to prepare gypsum board 

surfaces for decoration and levels of gypsum board finish indicated. 

 

1. Apply joint tape over gypsum board joints to prevent cracks from developing in 

joint treatment at flange edges, except those with trim accessories having 

concealed face flanges not requiring taping. 

2. Apply joint tape over gypsum board joints and to trim accessories with concealed 

face flanges as recommended by trim accessory manufacturer and as required to 

prevent cracks from developing in joint compound at flange edges. 

3. Levels of Gypsum Board Finish:  Provide the following levels of gypsum board 

finish per GA-214. 

 

a. Level 1 for above ceiling areas, concealed areas, and where indicated, 

unless a higher level of finish is required for fire-resistive-rated 

assemblies and sound-rated assemblies. 

b. Level 4 for gypsum board to receive wall coverings. 

c. Level 4 for gypsum board to receive paint. 

 

4. For level 4 gypsum board finish, embed tape in finishing compound plus two 

separate coats applied over joints, angles, fastener heads, and trim accessories. 

5. Where level 1 gypsum board finish is indicated, apply joint compound and tape 

specified for embedding coat. 

 

 

 

 

END OF SECTION 092900 
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SECTION 093000 – TILING 

 

PART 1 - GENERAL 

 

1.1 RELATED DOCUMENTS 

 

A. Drawings and general provisions of Contract, including General and Supplementary 

Conditions and Division 1 Specification Sections, apply to this Section. 

 

B.  REFERENCE STANDARDS 

 

1. American National Standards Institute (ANSI): 

 

a. ANSIA108/A118/A136 – American National Specifications for 

Installation of Ceramic Tile – 2021. 

b. ANSI A108.10 – Installation of Grout in Tilework. 

c. ANSI A118.3 – Chemical Resistant, Water-Cleanable Tile-Setting and – 

Grouting Epoxy and Water Cleanable Tile-Setting Epoxy Adhesive  

Superseded by ANSI A108/A118/A136]. 

d. ANSI A118.4 -- Latex Portland Cement Mortar. 

e. ANSI A118.12 – American National Standard Specification for Crack 

Isolation Membranes for Thin-Set Ceramic Tile and Dimension Stone 

Installation – 2014 [Reaffirmed 2019]. 

f. ANSI A137.1 – Standard Specification for Ceramic Tile – 2022. 

 

2.  American Society for Testing and Materials (ASTM): 

 

a. ASTM C627 – Standard Test Method for Evaluating Ceramic Floor Tile 

Installation Systems Using the Robinson-Type Floor Tester. 

b. ASTM C920 – Standard Specification for Elastomeric Joint Sealants. 

c. ASTM D412 – Standard Test Methods for Vulcanized Rubber and 

Thermoplastic Elastomers – Tension. 

d. ASTM D1000 – Standard Test Methods for Pressure-Sensitive Adhesive-

Coated Tapes Used for Electrical and Electronic Applications. 

 

3. Tile Council of North America (TCNA). 

 

C. RELATED SECTIONS 

 

1. Section 079200 – JOINT SEALANTS 

2. Section 092816 – GLASS-MAT FACED GYPSUM BACKING BOARD. 

3. Section 093019 – LARGE FORMAT PORCELAIN FLOOR TILE. 

 

1.2 SUMMARY 

 

A. This Section includes the following: 

 

1. Porcelain Ceramic Wall and Floor Tile. 

2. Porcelain Ceramic Base. 

3. Mortar and Grout. 

4. Accessories. 



TILING 093000 - 2 

 

1.3 SUBMITTALS 

 

A. General:  Submit the following in accordance with Conditions of Contract and Division 1 

Specification Sections. 

 

B. Product data for each type of product specified. 

 

C. Shop drawings indicating tile patterns and locations and widths of expansion, contraction, 

control, and isolation joints in tile substrates and finished tile surfaces. 

 

D. Samples for verification purposes of each item listed below, prepared on samples of size 

and construction indicated, products involve color and texture variations, in sets showing 

full range of variations expected. 

 

1. Each type and composition of tile and for each color and texture required, at least 

12 inches square, mounted on plywood or hardboard backing and grouted. 

2. Full-size units of each type of trim and accessory for each color required. 

3. Metal edge strips in 6-inch lengths. 

 

E. Qualification data for firms and persons specified in "Quality Assurance" article below to 

demonstrate their capabilities and experience. Include list of completed projects with 

project names, addresses, names of Architects and Owners, plus other information 

specified. 

 

1.4 QUALITY ASSURANCE 

 

A. Single-Source Responsibility for Tile:  Obtain each color, grade, finish, type, 

composition, and variety of tile from a single source with resources to provide products 

of consistent quality in appearance and physical properties without delaying progress of 

the Work. 

 

B. Single-Source Responsibility for Setting and Grouting Materials: Obtain ingredients of a 

uniform quality from one manufacturer for each cementitious and admixture component 

and from one source or producer for each aggregate. 

 

C. Installer Qualifications:  Engage an experienced Installer who has successfully completed 

tile installations similar in material, design, and extent to that indicated for Project. 

 

D. Field-Constructed Mock-Up:  Before installing tile, erect mock-ups for each form of 

construction and finish required to verify selections made under sample submittals and to 

demonstrate aesthetic effects as well as qualities of materials and execution.  Build 

mock-ups to comply with the following requirements, using materials indicated for final 

unit of Work. 

 

1. Locate mock-ups on site in location and size indicated or, if not indicated, 

directed by Architect. 

2. Obtain Architect's acceptance of mock-ups before start of final unit of Work. 

3. Retain and maintain mock-ups during construction in undisturbed condition as a 

standard for judging completed unit of Work. 
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a. Accepted mock-ups in undisturbed condition at time of Substantial 

Completion may become part of completed unit of Work. 

 

E. Preinstallation Conference:  Conduct conference at Project site to comply with 

requirements of Section 012400 - PROJECT MEETINGS. 

 

1.5 DELIVERY, STORAGE, AND HANDLING 

 

A. Deliver and store packaged materials in original containers with seals unbroken and 

labels intact until time of use.  Comply with requirement of ANSI A137.1 for labeling 

sealed tile packages. 

 

B. Prevent damage or contamination to materials by water, freezing, foreign matter, and 

other causes. 

 

1.6 PROJECT CONDITIONS 

 

A. Maintain environmental conditions and protect work during and after installation to 

comply with referenced standards and manufacturer's printed recommendations. 

 

B. Vent temporary heaters to exterior to prevent damage to tile work from carbon dioxide 

buildup. 

 

C. Maintain temperatures at 50 deg F (10 deg C) or more in tiled areas during installation 

and for 7 days after completion, unless higher temperatures are required by referenced 

installation standard or manufacturer's instructions. 

 

1.7 EXTRA MATERIALS 

 

A. Deliver extra materials to Owner.  Furnish extra materials that match products installed as 

described below, packaged with protective covering for storage and identified with labels 

clearly describing contents. 

 

1. Tile and Trim Units:  Furnish quantity of full-size units equal to 5% of floor and 

wall tile area installed, for each type, composition, color, pattern, and size. 

 

PART 2 - PRODUCTS 

 

2.1 FLOOR TILE: 

 

A. Refer to Drawing Sheet A601 – ROOM FINISH SCHEDULES AND MATERILAS 

SELECTION for specific manufacturers, floor tile and grout products, and color 

selections. 

 

2.2 WALL TILE: 

 

A. Refer to Drawing Sheet A601 – ROOM FINISH SCHEDULES AND MATERIALS 

SELECTION for specific manufacturers, wall tile and grout products, and color 

selections. 

 

B. Refer to Drawings for wall tile patterns and locations 
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2.3 SETTING MATERIAL: 

 

A. Manufacturer - Basis of Design: LATICRETE International, Inc., Bethany, CT, 

www.laticrete.com, or approved equivalent. 

 

1. Floor Tile: 

 

a. Thin-set mortar shall be LATICRETE LHT™ polymer modified mortar, 

specifically formulated to provide one-step installation for large format 

ceramic and porcelain tile. Mortar shall exceed applicable ANSI A118.4 

bond strength requirements. 

b. Grout (GT-1) shall be LATICRETE SPECTRALOCK® PRO Premium 

Grout, a high-performance epoxy grout meeting requirements of ANSI 

A118.3 and having stain protection, uniform color, non-sag formulation, 

and Microban Anti-Microbial protection. Grout shall be suitable for 

commercial use with interior floor and wall tile with grout joint widths of 

1/16-inch to ½-inch. Grout color to be selected from standard 

LATICRETE grout colors. 

 

2. Wall Tile: 

 

a. Thin-set mortar shall be LATICRETE 4-XLT multi-use, polymer 

fortified adhesive mortar for non-sag wall installations and thin-set 

applications. Mortar shall meet “Extra Heavy” rating per ASTM C627. 

b. Grout (GT-1) shall be LATICRETE SPECTRALOCK® PRO Premium 

Grout, a high-performance epoxy grout meeting requirements of ANSI 

A118.3 and having stain protection, uniform color, non-sag formulation, 

and Microban Anti-Microbial protection. Grout shall be suitable for 

commercial use with interior floor and wall tile with grout joint widths of 

1/16-inch to ½-inch. Grout color to be selected from standard 

LATICRETE grout colors. 

 

2.4 PRODUCTS, GENERAL 

 

A. ANSI Standard for Ceramic Tile:  Comply with ANSI A137.1 "American National 

Standard Specifications for Ceramic Tile" for types, compositions, and grades of tile 

indicated. 

 

1. Furnish tile complying with "Standard Grade" requirements unless otherwise 

indicated. 

 

B. ANSI Standard for Tile Installation Materials:  Comply with ANSI standard referenced 

with products and materials indicated for setting and grouting. 

 

C. Colors, Textures, and Patterns:  Where manufacturer's standard products are indicated for 

tile, grout, and other products requiring selection of colors, surface textures, patterns, and 

other appearance characteristics, provide specific products or materials complying with 

the following requirements: 

 

1. Match color, texture, and pattern indicated by reference to manufacturer's 
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standard designations for these characteristics. 

 

D. Factory Blending:  For tile exhibiting color variations within the ranges selected during 

sample submittals, blend tile in factory and package accordingly so that tile units taken 

from one package show the same range in colors as those taken from other packages and 

match approved samples. 

 

E. Trim Units:  Provide tile trim units to match characteristics of adjoining flat tile and to 

comply with following requirements: 

 

1. Size:  As indicated, coordinated with sizes and coursing of adjoining flat tile 

where applicable. 

2. Shapes:  As follows, selected from manufacturer's standard shapes: 

 

a. Base for Thinset Mortar Installations:  Coved (In bathrooms and toilets 

only). 

b. Wainscot Cap for Thinset Mortar Installations:  Surface bullnose. 

c. External Corners for Thinset Installations:  Surface bullnose. 

d. Internal Corners:  Field-butted square corners, except use coved base and 

cap angle pieces designed to fit with stretcher shapes. 

 

 

2.5 ELASTOMERIC SEALANTS 

 

A. General:  Provide manufacturer's standard chemically curing, elastomeric sealants of base 

polymer indicated that comply with requirements of Section 079200 – JOINT 

SEALANTS including ASTM C 920 as referenced by Type, Grade, Class, and Uses. 

 

B. Colors:  Provide colors of exposed sealants to match colors of grout in tile adjoining 

sealed joints unless otherwise indicated. 

 

C. Multi-part Pourable Urethane Sealant for Use T (Traffic-pedestrian): Type M (two or 

more components, chemically cured), Grade P (pourable, self-leveling), Class 25 (sealant 

capable of handling movement - contraction or expansion - of 25% of original joint 

width); Uses T (traffic – pedestrian), M (contact with mortar), A (contact with 

aluminum), and O (contact with other materials). 

 

1. Multipart Pourable Urethane Sealant: 

 

a. "Chem-Calk 550"; Bostik Construction Products Div, Wauwatosa, WI. 

b. "Vulkem 245"; Mameco International, Inc., Cleveland, OH. 

c. "Urexpan NR-200"; Pecora Corp., Harleysville, PA. 

d. "THC-900"; Tremco Corp., Beechwood, OH. 

e. Or Approved Equivalent. 

 

D. Chemical-Resistant Sealants:  For chemical-resistant floors, provide sealants compatible 

with chemical-resistant mortars and grouts, approved for use indicated by manufacturers 

of both mortar/grout and sealant and with chemical-resistance properties equivalent to 

mortar/grout.   
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2.6 MISCELLANEOUS MATERIALS 

 

A. Crack Isolation Membrane: 

 

1. Basis of Design: Crack Buster® Pro Crack Prevention Mat Underlayment as 

manufactured by Custom Building Products, 10422 Pioneer Blvd., Santa Fe 

Springs, CA 90670, (800) 272-8786, www.custombuildingproducts.com . 

2. A self-binding, fabric reinforced, asphaltic membrane that isolates ceramic and 

natural stone tile from cracks in the substrate.  

3. Extra heavy duty rated for both full coverage and partial coverage. 

4. Peel and stick application providing secure bonding for all types of ceramic, 

natural stone, and terrazzo tile. 

5. Elastomeric properties reduce crack transmission up to 3/8-inch (9.5 mm) in tile 

and stone floors. 

6. Complies with requirements of ANSI A118.12 as a crack isolation membrane. 

7. Characteristics and Testing: 

 

a. Thickness: 0.040-inch (1 mm). 

b. Weight per roll: 65 lbs. 

c. Roll Dimensions: 36-inches x 75 inches. 

d. Robinson Floor Test (ASTM C627): Extra Heavy Duty. 

e. Elongation (ASTM D412): 1200%. 

f. Bacteria and Fungus Resistance (ANSI A118.12): No growth. 

g. Peel Adhesion (ASTM D1000): Over 10 lbs./inch. 

 

8. Install as per manufacturer’s written instructions and recommendation of Tile 

Council of North America (TCNA). 

 

2.7 MIXING MORTARS AND GROUT 

 

A. Mix mortars and grouts to comply with requirements of referenced standards and 

manufacturers including those for accurate proportioning of materials, water, or additive 

content; type of mixing equipment, selection of mixer speeds, mixing containers, mixing 

time, and other procedures needed to produce mortars and grouts of uniform quality with 

optimum performance characteristics for application indicated. 

 

PART 3 - EXECUTION 

 

3.1 EXAMINATION 

 

A. Examine substrates and areas where tile will be installed, with Installer present, for 

compliance with requirements for installation tolerances and other conditions affecting 

performance of installed tile. 

 

1. Verify that substrates for setting tile are firm, dry, clean, and free from oil or 

waxy films and curing compounds. 
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2. Verify that installation of grounds, anchors, recessed frames, electrical and 

mechanical units of work, and similar items located in or behind tile has been 

completed before installing tile. 

 

B. Do not proceed with installation until unsatisfactory conditions have been corrected. 

 

3.2 PREPARATION 

 

A. Blending:  For tile exhibiting color variations within the ranges selected during sample 

submittals, verify that tile has been blended in factory and packaged accordingly so that 

tile units taken from one package show the same range in colors as those taken from other 

packages and match approved samples.  If not factory blended, either return to 

manufacturer or blend tiles at Project site before installing. 

 

3.3 INSTALLATION, GENERAL 

 

A. ANSI Tile Installation Standard:  Comply with parts of ANSI 108 series of tile 

installation standards included under "American National Standard Specifications for the 

Installation of Ceramic Tile" that apply to type of setting and grouting materials and 

methods indicated. 

 

B. TCA Installation Guidelines:  TCA "Handbook for Ceramic Tile Installation"; comply 

with TCA installation methods indicated. 

 

C. Extend tile work into recesses and under or behind equipment and fixtures to form a 

complete covering without interruptions except as otherwise shown.  Terminate work 

neatly at obstructions, edges, and corners without disrupting pattern or joint alignments. 

 

D. Accurately form intersections and returns.  Perform cutting and drilling of tile without 

marring visible surfaces.  Carefully grind cut edges of tile abutting trim, finish, or built-in 

items for straight aligned joints.  Fit tile closely to electrical outlets, piping, fixtures, and 

other penetrations so that plates, collars, or covers overlap tile. 

 

E. Jointing Pattern:  Unless otherwise shown, lay tile in grid pattern. Align joints when 

adjoining tiles on floor, base, walls, and trim are same size.  Lay out tile work and center 

tile fields in both directions in each space or on each wall area.  Adjust to minimize tile 

cutting.  Provide uniform joint widths unless otherwise shown. 

 

F. Lay out tile wainscots to next full tile beyond dimensions indicated. 

 

G. Expansion Joints:  Locate expansion joints and other sealant-filled joints, including 

control, contraction, and isolation joints, where indicated during installation of setting 

materials, mortar beds, and tile.  Do not saw cut joints after installation of tiles. 

 

1. Locate joints in tile surfaces directly above joints in concrete substrates. 

2. Prepare joints and apply sealants to comply with requirements of Section 079200 

– JOINT SEALANTS. 
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H. Grout tile to comply with the requirements of the following installation standards: 

 

1. For ceramic tile grouts (sand-portland cement, dry-set, commercial portland 

cement, and latex-portland cement grouts), comply with ANSI A108.10. 

 

3.4 CLEANING AND PROTECTION 

 

A. Cleaning:  Upon completion of placement and grouting, clean all ceramic tile surfaces so 

they are free of foreign matter. 

 

1. Remove latex-portland cement grout residue from tile as soon as possible. 

2. Unglazed tile may be cleaned with acid solutions only when permitted by tile and 

grout manufacturer's printed instructions, but no sooner than 14 days after 

installation. Protect metal surfaces, cast iron, and vitreous plumbing fixtures from 

effects of acid cleaning.  Flush surface with clean water before and after 

cleaning. 

3. Remove temporary protective coating by method recommended by coating 

manufacturer that is acceptable to tile and grout manufacturer.  Trap and remove 

coating to prevent it from clogging drains. 

 

B. Finished Tile Work:  Leave finished installation clean and free of cracked, chipped, 

broken, unbonded, and otherwise defective tile work. 

 

C. Provide final protection and maintain conditions in a manner acceptable to manufacturer 

and installer that ensures that tile is without damage or deterioration at time of Substantial 

Completion. 

 

1. When recommended by tile manufacturer, apply a protective coat of neutral 

protective cleaner to completed tile walls and floors. Protect installed tile work 

with kraft paper or other heavy covering during construction period to prevent 

staining, damage, and wear. 

2. Prohibit foot and wheel traffic from tiled floors for at least 7 days after grouting 

is completed. 

 

D. Before final inspection, remove protective coverings and rinse neutral cleaner from tile 

surfaces. 

 

 

 

END OF SECTION 093000 
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SECTION 093019 – LARGE FORMAT PORCELAIN FLOOR TILE 

 

PART 1 - GENERAL 

 

1.1 RELATED DOCUMENTS 

 

A. Drawings and general provisions of Contract, including General and Supplementary 

Conditions and Division 1 Specification Sections, apply to this Section. 

 

B. REFERENCES 

 

1. American National Standards Institute (ANSI): 

 

a. ANSI A108.1 – American National Standard Specifications for the 

Installation of Ceramic Tile. 

b. ANSI A108.10 – American National Standard Specification for 

Installation of Grout In Tilework. 

c. ANSI A108.19 – American National Standard Specifications for Gauged 

Porcelain Tiles and Gauged Porcelain Tile Panels/Slabs. 

d. ANSI A118.3 – American National Standard Specifications for 

Chemical Resistant, Water Cleanable Tile-Setting and Grouting Epoxy 

and Water Cleanable Tile-Setting Epoxy Adhesive. 

e. ANSI A118.4TE - American National Standard Specifications for 

Modified Dry Set Cement Mortar. 

f. ANSI A118.11 – American National Standard Specifications for EGP 

(Exterior Glue Plywood) Latex Portland Cement Mortar. 

g. ANSI A118.12 - Specification for Crack Isolation Membranes for Thin-

Set Ceramic Tile and Dimension Stone Installations [Superseded by 

ANSI A108/A118/A136].  

h. ANSI A118.13 – Specifications for Bonded Sound Reduction 

Membranes for Thin-Set Ceramic Tile Installation [Superseded by ANSI 

A108/A118/A136]. 

i. ANSI A137.1 – American National Standards Specifications for Ceramic 

Tile. 

j. ANSI A118.15TE – American National Standard Specifications for 

Improved Latex Modified Portland Cement Mortar. 

 

2. American Society for Testing and Materials (ASTM): 

 

a. ASTM C109 – Standard Test Method for Compression Strength of 

Hydraulic Cement Mortars (Using 2-in. or [50-mm] Cube Specimens). 

b. ASTM C348 – Standard Test Method for Flexural Strength of 

Hydraulic-Cement Mortars. 

c. ASTM C627 – Standard Test Method for Evaluating Ceramic Floor Tile 

Installation Systems Using the Robinson-Type Floor Tester. 

d. ASTM C827 – Standard Specification for Metal Lath. 

e. ASTM C920 – Standard Specification for Elastomeric Joint Sealants. 

f. ASTM C1248 – Standard Test Method for Staining of Porous Substrate 

by Joint Sealants. 

g. ASTM C1708 – Standard Test Methods for Self-leveling Mortars 

Containing Hydraulic Cements. 
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h. ASTM D412 – Standard Test Methods for Vulcanized Rubber and 

Thermoplastic Elastomers – Tension. 

i. ASTM D1000 – Standard Test Methods for Pressure-Sensitive 

Adhesive-Coated Tapes Used for Electrical and Electronic Applications. 

 

3. International Organization for Standardization (ISO): 

 

a. ISO 13007-2 – Ceramic Tiles – Grouts and Adhesives – Part 2: Test 

Methods for Adhesives. 

 

4. Tile Council of North America (TCNA): 

 

a. TCNA EJ171 – Movement Joint Guidelines for Ceramic, Glass, and 

Stone. 

 

C. RELATED SECTIONS 

 

1. Section 079200 – JOINT SEALANTS. 

2. Section 093000 – TILING. 

 

1.2 SUMMARY 

 

A. This Section includes the following: 

 

1. Large Format Porcelain Floor Tile. 

2. Mortar and Grout. 

3. Bedding Materials. 

 

B. Definitions 

 

1. Large Format Tile: Tile having any face dimension greater than 23-inches 

(584mm) as per ANSI A137.1. 

 

1.3 SUBMITTALS 

 

A. General:  Submit the following in accordance with Conditions of Contract and Division 1 

Specification Sections. 

 

B. Product data for each type of product specified. 

 

C. Shop drawings indicating tile patterns and locations and widths of expansion, contraction, 

control, and isolation joints in tile substrates and finished tile surfaces. 

 

D. Samples for verification purposes of each item listed below, prepared on samples of size 

and construction indicated, products involve color and texture variations, in sets showing 

full range of variations expected. 

 

1. Each type and composition of tile and for each color and texture required, at least 

12 inches square, mounted on plywood or hardboard backing and grouted. 

2. Full size units of each type of trim and accessory for each color required. 

3. Metal edge strips in 6 inch lengths. 
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E. Qualification data for firms and persons specified in "Quality Assurance" article BELOW 

to demonstrate their capabilities and experience. Include list of completed projects with 

project names, addresses, names of Architects and Owners, plus other information 

specified. 

 

1.4 QUALITY ASSURANCE 

 

A. Single-Source Responsibility for Tile:  Obtain each color, grade, finish, type, 

composition, and variety of tile from a single source with resources to provide products 

of consistent quality in appearance and physical properties without delaying progress of 

the Work. 

 

B. Single-Source Responsibility for Bedding, Setting and Grouting Materials: Obtain 

ingredients of a uniform quality from one manufacturer for each cementitious and 

admixture component and from one source or producer for each aggregate. 

 

C. Installer Qualifications:  Engage an experienced Installer who has successfully completed 

tile installations similar in material, design, and extent to that indicated for Project. 

 

D. Field-Constructed Mock-Up:  Before installing tile, erect mock-ups for each form of 

construction and finish required to verify selections made under sample submittals and to 

demonstrate aesthetic effects as well as qualities of materials and execution.  Build 

mock-ups to comply with the following requirements, using materials indicated for final 

unit of Work. 

 

1. Locate mock-ups on site in location and size indicated or, if not indicated, 

directed by Architect. 

2. Obtain Architect's acceptance of mock-ups before start of final unit of Work. 

3. Retain and maintain mock-ups during construction in undisturbed condition as a 

standard for judging completed unit of Work. 

 

a. Accepted mock-ups in undisturbed condition at time of Substantial 

Completion may become part of completed unit of Work. 

 

E. Preinstallation Conference:  Conduct conference at Project site to comply with 

requirements of Section 012400 - PROJECT MEETINGS. 

 

1.5 DELIVERY, STORAGE, AND HANDLING 

 

A. Deliver and store packaged materials in original containers with seals unbroken and 

labels intact until time of use.  Comply with requirement of ANSI A137.1 for labeling 

sealed tile packages. 

 

B. Prevent damage or contamination to materials by water, freezing, foreign matter, and 

other causes. 

 

1.6 PROJECT CONDITIONS 

 

A. Maintain environmental conditions and protect work during and after installation to 

comply with referenced standards and manufacturer's printed recommendations. 
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B. Vent temporary heaters to exterior to prevent damage to tile work from carbon dioxide 

buildup. 

 

C. Maintain temperatures at 50 deg F (10 deg C) or more in tiled areas during installation 

and for 7 days after completion, unless higher temperatures are required by referenced 

installation standard or manufacturer's instructions. 

 

1.7 EXTRA MATERIALS 

 

A. Deliver extra materials to Owner.  Furnish extra materials that match products installed as 

described below, packaged with protective covering for storage and identified with labels 

clearly describing contents. 

 

1. Tile and Trim Units:  Furnish quantity of full-size units equal to 3 percent of 

amount installed, for each type, composition, color, pattern, and size. 

 

PART 2 - PRODUCTS 

 

2.1 MANUFACTURERS 

 

A. Floor Tile 

 

1. Basis of Design Manufacturer: Concept Surfaces. 

2. Representative Contact: Kelly Fitchett, (214) 927-9985. 

 

B. Bedding, Mortar and Accessories: 

 

1. Manufacturer – Basis of Design:  Custom Building Products’ 10400 Pioneer 

Boulevard, Unit 3, Santa Fe Springs, CA  90670; (800) 272-8786 / Fax: (800) 

200 – 7765; Email: contactus@cbpmail.net; Web: 

www.custombuildingproducts.com 

2. Local Representative/Distributor:  C. Michael Smith, Emser Tile, 10068 

Maumelle Boulevard, North Little Rock, AR  72113-6612; (501) 771-9111. 

 

C. Grout: 

 

1. Manufacturer – Basis of Design: LATICRETE International Inc., Bethany, CT, 

www.laticrete.com .\ 

2. Local Representative: Bobby Mitchell, (203) 671-3855. 

 

 

2.2 FLOOR TILE 

 

A. Refer to Drawings, Sheet A601 – ROOM FINISH SCHEDULE & MATERIALS 

SELECTION, for floor tile size, pattern/color, installation remarks, and installation 

locations. 
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2.3 CLEAVAGE MEMBRANE 

 

A. Basis of Design: Crack Buster® Pro Crack Prevention Mat Underlayment by Custom 

Building Products, Santa Fe Springs, CA., or approved equivalent. 

 

B. Product Description: A self-bonding, adhesive-backed, fabric reinforced asphaltic 

membrane meeting requirements of ANSI A118.12 that isolates ceramic tile from cracks 

in the substrate.  Furnish and install at all large format porcelain floor tile locations. 

 

C. Properties: 

 

1. Thickness: 0.040” (40 mils, 1 mm). 

2. Weight per Roll: 65 lbs. 

3. Roll Dimensions: 36” x 75”. 

4. Robinson Floor Test Classification: Extra Heavy Duty (ASTM C627). 

5. Elongation: 1200% (ASTM D412). 

6. Bacteria and Fungus Resistance: No growth. (ANSI A118.12). 

7. Peel Adhesion: Over 10 lb./in. (ASTM D1000). 

8. Sound Reduction: 18 dB (ANSI A118.13). 

 

2.4 SELF-LEVELING UNDERLAYMENT 

 

A. Basis of Design: Level Quik® RS (Rapid Setting) Self-Leveling Underlayment by 

Custom Building Products, Santa Fe Springs, CA, or approved equivalent. 

 

B. Product Description: A calcium aluminate-based, crack resistant, high compressive 

strength, self-leveling underlayment for leveling floors prior to the installation of ceramic 

tile, resilient tile, and other floor coverings.  Furnish and install if required to correct slab 

defects that may affect tile installation. 

 

C. Properties: 

 

1. Compressive Strength at 28 days: > 4,300 psi. (ASTM C 1708). 

2. Flexural Strength at 28 days: > 850 psi. (ASTM C 348). 

3. Robinson Floor Test Classification: Extra Heavy (ASTM C 627). 

 

2.5 METAL LATH REINFORCING 

 

A. Flat expanded type, weighing not less than 2.5 lb. per sq. yd., complying with ASTM 

C847 for interior application except steel need not be copper bearing and may be painted.  

Furnish and install, if required, to correct slab defects that may affect tile installation. 

 

2.6 THIN-SET MORTAR 

 

A. Basis of Design:  “MegaLite® Ultimate Crack Prevention Large Format Tile Mortar”, 

formulated to provide flexibility and withstand horizontal substrate movement to prevent 

cracks in tile, as manufactured by Custom Building Products, or approved equivalent. 

 

B. Mortar shall offer non-sag, non-slip installation on walls, and be suitable for thin-set or 

medium-bed use, especially for large format tile. 
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C. Mortar shall exceed standards of ANSI A118.4TE, A118.15TE, and A118.11 without the 

need for additives. 

 

D. Mortar shall comply with the following standards: 

 

1. ISO 13007-2. 

2. ASTM C109. 

3. ASTM C627. 

 

E. Install in accordance with manufacturer’s written instructions. 

 

2.7 GROUT 

 

A. Basis of Design: Grout (GT-1) shall be LATICRETE SPECTRALOCK® PRO Premium 

Grout, a high-performance epoxy grout meeting requirements of ANSI A118.3 and 

having stain protection, uniform color, non-sag formulation, and Microban Anti-

Microbial protection, or approved equivalent.  

 

B. Grout shall be suitable for commercial use with interior floor tile with grout joint widths 

of 1/16-inch to ½-inch. Grout color to be selected from standard LATICRETE grout 

colors. 

 

2.8 SEALANT 

 

A. “Commercial 100% Silicone Sealant”, a permanently flexible silicone sealant for use in 

expansion joints of interior floor tile as manufactured by Custom Building Products, or 

approved equivalent. 

 

B. Sealant shall meet the following requirements: 

 

1. ASTM C-920, Type S, Grade NS, Class 25, Use T, NT, A, I, M, and G. 

2. ASTM C1248. 

3. TCNA EJ171. 

 

C. Furnish samples of manufacturer’s complete sealant colors available for selection of floor 

tile sealant color. 

 

2.9 PRODUCTS, GENERAL 

 

A. ANSI Standard for Tile Installation Materials:  Comply with ANSI standard referenced 

with products and materials indicated for setting and grouting. 

 

B. Colors, Textures, and Patterns:  Where manufacturer's standard products are indicated for 

tile, grout, and other products requiring selection of colors, surface textures, patterns, and 

other appearance characteristics, provide specific products or materials complying with 

the following requirements: 

 

1. Match color, texture, and pattern indicated by reference to manufacturer's 

standard designations for these characteristics. 
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C. Factory Blending:  For tile exhibiting color variations within the ranges selected during 

sample submittals, blend tile in factory and package accordingly so that tile units taken 

from one package show the same range in colors as those taken from other packages and 

match approved samples. 

 

2.10 MIXING MORTARS AND GROUT 

 

A. Mix mortars and grouts to comply with requirements of referenced standards and 

manufacturers including those for accurate proportioning of materials, water, or additive 

content; type of mixing equipment, selection of mixer speeds, mixing containers, mixing 

time, and other procedures needed to produce mortars and grouts of uniform quality with 

optimum performance characteristics for application indicated. 

 

PART 3 - EXECUTION 

 

3.1 EXAMINATION 

 

A. Examine substrates and areas where tile will be installed, with Installer present, for 

compliance with requirements for installation tolerances and other conditions affecting 

performance of installed tile. 

 

1. Verify that substrates for setting tile are firm, dry, clean, and free from oil or 

waxy films and curing compounds. 

2. Verify that installation of grounds, anchors, recessed frames, electrical and 

mechanical units of work, and similar items located in or behind tile has been 

completed before installing tile. 

 

B. Do not proceed with installation until unsatisfactory conditions have been corrected. 

 

3.2 PREPARATION 

 

A. Blending:  For tile exhibiting color variations within the ranges selected during sample 

submittals, verify that tile has been blended in factory and packaged accordingly so that 

tile units taken from one package show the same range in colors as those taken from other 

packages and match approved samples.  If not factory blended, either return to 

manufacturer or blend tiles at Project site before installing. 

 

3.3 INSTALLATION, GENERAL 

 

A. ANSI Tile Installation Standard:  Comply with parts of ANSI 108 series of tile 

installation standards included under "American National Standard Specifications for the 

Installation of Ceramic Tile" that apply to type of setting and grouting materials and 

methods indicated.  Install Large Format Porcelain Tile in accordance with requirements 

of ANSI A108.19. 

 

B. TCA Installation Guidelines:  TCA "Handbook for Ceramic Tile Installation"; comply 

with TCA installation methods indicated. 

 

C. Extend tile work into recesses and under or behind equipment and fixtures to form a 

complete covering without interruptions except as otherwise shown.  Terminate work 

neatly at obstructions, edges, and corners without disrupting pattern or joint alignments. 
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D. Accurately form intersections and returns.  Perform cutting and drilling of tile without 

marring visible surfaces.  Carefully grind cut edges of tile abutting trim, finish, or built-in 

items for straight aligned joints.  Fit tile closely to electrical outlets, piping, fixtures, and 

other penetrations so that plates, collars, or covers overlap tile. 

 

E. Jointing Pattern:  Refer to Drawings for tile installation pattern. Align joints when 

adjoining tiles on floor, base, walls, and trim are same size.  Lay out tile work and center 

tile fields in both directions in each space or on each wall area.  Adjust to minimize tile 

cutting.  Provide uniform joint widths unless otherwise shown. 

 

F. Expansion Joints:  Locate expansion joints and other sealant-filled joints, including 

control, contraction, and isolation joints, where indicated during installation of setting 

materials, mortar beds, and tile.  Do not saw cut joints after installation of tiles. 

 

1. Locate joints in tile surfaces directly above joints in concrete substrates. 

2. Prepare joints and apply sealants to comply with requirements of Section 079200 

– JOINT SEALANTS. 

 

G. Grout tile to comply with the requirements of the following installation standards: 

 

1. For porcelain tile grouts (sand-portland cement, dry-set, commercial portland 

cement, and latex-portland cement grouts), comply with ANSI A108.10. 

 

3.4 CLEANING AND PROTECTION 

 

A. Cleaning:  Upon completion of placement and grouting, clean all porcelain tile surfaces 

so they are free of foreign matter. 

 

1. Remove latex-portland cement grout residue from tile as soon as possible. 

2. Unglazed tile may be cleaned with acid solutions only when permitted by tile and 

grout manufacturer's printed instructions, but no sooner than 14 days after 

installation. Protect metal surfaces, cast iron, and vitreous plumbing fixtures from 

effects of acid cleaning.  Flush surface with clean water before and after 

cleaning. 

3. Remove temporary protective coating by method recommended by coating 

manufacturer that is acceptable to tile and grout manufacturer.  Trap and remove 

coating to prevent it from clogging drains. 

 

B. Finished Tile Work:  Leave finished installation clean and free of cracked, chipped, 

broken, unbonded, and otherwise defective tile work. 

 

C. Provide final protection and maintain conditions in a manner acceptable to manufacturer 

and installer that ensures that tile is without damage or deterioration at time of Substantial 

Completion. 

 

1. When recommended by tile manufacturer, apply a protective coat of neutral 

protective cleaner to completed tile walls and floors. Protect installed tile work 

with kraft paper or other heavy covering during construction period to prevent 

staining, damage, and wear. 
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2. Prohibit foot and wheel traffic from tiled floors for at least 7 days after grouting 

is completed. 

 

D. Before final inspection, remove protective coverings and rinse neutral cleaner from tile 

surfaces. 

 

 

 

 

END OF SECTION 093019 
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SECTION 095113 – ACOUSTICAL PANEL CEILINGS 

 

PART 1 – GENERAL 

 

1.1 RELATED DOCUMENTS 

 

A. Drawings and general provisions of the Contract, including General and 

Supplementary Conditions and Division 1 Specification Sections, apply to this 

section. 

 

1.2 SUMMARY 

 

A. Section Includes: Furnish and install suspended ceiling acoustical ceiling in locations 

as shown and scheduled on the Drawings and as specified herein.: 

 

1. Acoustical Ceiling Panels ACT-1, ACT-2 and ACT-3. 

 

B. Related Sections and Divisions: 

 

1. Section 092226 – METAL SUSPENSION SYSTEMS. 

2. Division 21 – FIRE SUPPRESSION. 

3. Division 23 – HEATING, VENTILATING, AND AIR CONDITIONING. 

4. Division 26 – ELECTRICAL. 

 

1.3 REFERENCE 

 

A. Abbreviations and Acronyms: 

 

1. CISCA: Ceilings & Interior Systems Construction Association. 

2. EPD: Environmental Product Declaration. 

3. GWP: Global Warming Potential. 

4. HPD: Health Product Declaration. 

5. VOC: Volatile Organic Compounds. 

 

B. Reference Standards: 

 

1. American Society for Testing and Materials (ASTM): 

 

a. ASTM C367 – Standard Test Methods for Strength Properties of 

Prefabricated Architectural Acoustical Tiles or Lay-In Ceiling 

Panels. 

b. ASTM C636 - Standard Practice for Installation of Metal Ceiling 

Suspension Systems for Acoustical Tile and Lay-In Panels. 

c. ASTM C1338 - Standard Test Method for Determining Fungi 

Resistance of Insulation Materials and Facings. 

d. ASTM D1308 - Standard Test Method for Effect of Household 

Chemicals on Clear and Pigmented Coating Systems. 

e. ASTM D2486 – Standard Test Methods for Scrub Resistance of Wall 

Paints. 

f. ASTM D3273 - Standard Test Method for Resistance to Growth of 

Mold on the Surface of Interior Coatings in an Environmental 

Chamber. 

g. ASTM D4828 - Standard Test Methods for Practical Washability of 

Organic Coatings. 

h. ASTM E84 - Standard Test Method for Surface Burning 
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Characteristics of Building Materials. 

i. ASTM E119 - Standard Test Methods for Fire Tests of Building 

Construction and Materials. 

j. ASTM E1264 - Standard Classification for Acoustical Ceiling 

Products 

 

2. California Department of Public Health (CDPH): 

 

a. CDPH/EHLB Emission Standard Method Version 1.2 2017. 

 

3. Health Product Declaration Standard V2.0. 

4. International Code Council – Evaluation Services (ICC-ES): 

 

a. ESR 2631 – Rockfon Chicago Metallic Corporation Suspended 

Ceiling Framing Systems and Suspension Ceiling Systems. 

 

5. Underwriters Laboratories (UL): 

 

a. UL 723 – Test for Surface Burning Characteristics of Building 

Materials, 

b. UL 2818 - GREENGUARD Certification Program For Chemical 

Emissions For Building Materials, Finishes And Furnishings. 

c. UL 2821 - GREENGUARD Certification Program Method for 

Measuring and Evaluating Chemical Emissions From Building 

Materials, Finishes and Furnishings. 

d. UL 2824 - GREENGUARD Certification Program Method For 

Measuring Microbial Resistance From Various Sources using Static 

Environmental Chambers. 

 

1.4 ADMINISTRATIVE REQUIREMENTS 

 

A. Pre-installation Conference: Conduct conference at Project site . Agenda shall include 

Project conditions, coordination with work of other trades, and layout of items which 

penetrate ceilings. 

 

1.5 SUBMITTALS 

 

A. Product Data: Submit manufacturer’s Product Data, including maintenance data. 

 

B. Sustainable Design Submittals: 

 

1. Product Data: For recycled content, indicating pre-consumer recycled content 

and cost. 

2. Product Certificates: For indigenous materials, indicating location of material 

manufacturer and point of extraction, harvest, or recovery for each raw 

material. Include distance to Project, means of transportation, and cost for 

each indigenous material. 

3. Sourcing of Raw Materials: Corporate sustainability report for each 

manufacturer. 

4. Third-Party Verified Environmental Product Declaration (3PV EPD) 

Certifications: For select products. 

5. Third-Party Verified Health Product Declaration (3PV HPD) Certifications: 

For select products. 
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6. Laboratory Test Reports: For ceiling products, indicating compliance with 

requirements for low-emitting materials UL GREENGUARD GOLD in both 

school and office scenarios. 

7. Mold and mildew resistance per ASTM D3273 Level 10 – No Mold Growth 

and ASTM C1338 Pass – No Fungal Growth. 

8. Declare Label: The end use product has a published Declare label by the 

International Living Future Institute with disclosure of 100 ppm with a 

designation of Red List Approved (less than 1 percent proprietary 

ingredients) for select products. 

9. Samples: For each exposed product, 6 by 6 inches (150 by 150 mm) in size. 

 

C. Samples for Initial Selection: For components with factory-applied finishes. 

 

D. Samples for Verification: For each component indicated and for each exposed finish 

required, prepared on Samples of sizes indicated below: 

 

1. Acoustical Panels: Set of 6 by 6 inches (150 by 150 mm).  Samples of each 

type, color, pattern, and texture. 

2. Exposed Suspension-System Members, Moldings, and Trim: Set of 6-inch- 

(150-mm-) long Samples of each type, finish, and color. 

 

1.6 INFORMATIONAL SUBMITTALS 

 

A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which the 

following items are shown and coordinated with each other, using input from 

installers of the items involved: 

 

1. Ceiling suspension-system members. 

2. Structural members to which suspension systems will be attached. 

3. Method of attaching hangers to building structure. 

4. Furnish layouts for cast-in-place anchors, clips, and other ceiling attachment 

devices whose installation is specified in other Sections. 

5. Carrying channels or other supplemental support for hanger-wire attachment 

where conditions do not permit installation of hanger wires at required 

spacing. 

6. Size and location of initial access modules for acoustical panels. 

7. Items penetrating finished ceiling and ceiling-mounted items including the 

following: 

 

a. Lighting fixtures. 

b. Diffusers. 

c. Grilles. 

d. Speakers. 

e. Sprinklers. 

f. Access panels. 

g. Perimeter moldings. 

h. Other items as required 

 

8. Show operation of hinged and sliding components covered by or adjacent to 

acoustical panels. 

9. Minimum Drawing Scale: 1/8 inch = 1 foot (1:96), 1:50, 1:100. 

 

B. Qualification Data: For testing agency. 
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C. Product Test Reports: For each acoustical panel ceiling, for tests performed by 

manufacturer and witnessed by a qualified testing agency. 

 

D. Evaluation Reports: For each acoustical panel ceiling suspension system and anchor 

and fastener type, from ICC-ES. 

 

E. Field quality-control reports. 

 

1.7 CLOSEOUT SUBMITTALS 

 

A. Operational and Maintenance Data: Submit maintenance instructions to Owner for 

recommended cleaning materials and methods for panels and trim. Include 

precautions for use of and composition of cleaning materials detrimental to acoustic 

panels and trim. 

 

1.8 MAINTENANCE MATERIAL SUBMITTALS 

 

A. Furnish extra materials from the same product run that match products installed and 

that are packaged with protective covering for storage and identified with labels 

describing contents. 

 

1. Acoustical Panels: Full-size panels equal to five percent (5%) of quantity 

installed. 

2. Suspension-System Components: Quantity of each exposed component equal 

to five percent (5%) of quantity installed. 

 

1.9 QUALITY ASSURANCE 

 

A. Single-source responsibility: Provide acoustical panel units and grid components by a 

single manufacturer. 

 

B. Mock-ups: Build mock-ups to verify selections made under Sample submittals, to 

demonstrate aesthetic effects, and to set quality standards for materials and execution. 

 

1. Build mock-up of typical ceiling area as directed by Architect. 

 

C. Approval of mock-ups does not constitute approval of deviations from the Contract 

Documents contained in mock-ups unless Architect specifically approves such 

deviations in writing. 

 

D. Subject to compliance with requirements, approved mock-ups may become part of the 

completed Work if undisturbed at time of Substantial Completion 

 

1.10 DELIVERY, STORAGE, AND HANDLING 

 

A. Deliver acoustical panels, suspension-system components, and accessories to Project 

site and store them in a fully enclosed, conditioned space where they will be protected 

against damage from moisture, humidity, temperature extremes, direct sunlight, 

surface contamination, and other causes. 
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1.11 WARRANTY 

 

A. Warranty Period:  Acoustical Panels Manufacturer Warranty: Submit a written 

warranty executed by manufacturer for a period of 30 years from date of Substantial 

Completion, agreeing to repair or replace acoustical tile that fails or is compromised 

within the specified warranty period. The warranty does not cover any damage or 

change to the Products resulting from improper material handling or storage, water, 

moisture, fire, chemical fumes, bacteria, mold, fungi, wind, accident, disaster, non-

intended use, improper installation, abuse, or failure of other system components or 

modification. 

 

PART 2 - PRODUCTS 

 

2.1 SOURCE LIMITATIONS 

 

A. Source Limitations for Ceiling System: Obtain each type of acoustical ceiling panel 

and its supporting suspension system from single source from single manufacturer. 

 

2.2 PERFORMANCE REQUIREMENTS 

 

A. Acoustical panels to comply with the requirements of UL GREENGUARD GOLD 

Certification for both school and office scenarios and the California Department of 

Public Health's "Standard Method for the Testing and Evaluation of Volatile Organic 

Chemical Emissions from Indoor Sources Using Environmental Chambers.” 

 

B. Surface-Burning Characteristics: Comply with UL 723, ASTM E84; testing by a 

qualified testing agency. Identify products with appropriate markings of applicable 

testing agency. 

 

1. Flame-Spread Index: Zero 0, Class A in accordance with ASTM E84. 

2. Smoke-Developed Index: No higher than 5, Class A in accordance with 

ASTM E84. 

 

C. Fire-Resistance Ratings: Comply with ASTM E119; testing by a qualified testing 

agency. Identify products with appropriate markings of applicable testing agency. 

 

1. Indicate design designations from UL or from the listings of another qualified 

testing agency. 

 

D. Humidity Resistance: Ensure that acoustical panels are dimensionally stable at up to 

100 percent relative humidity at temperatures ranging from 32 to 104 deg. F (0 to 40 

deg. C) without having to acclimatize panels and tested to ASTM C367. 

 

2.3 ACOUSTICAL PANELS 

 

A. Basis of Design Manufacturer: Rockfon 4849 South Austin Avenue, Chicago, IL 

60638. 1-800-323-7164; www.rockfon.com. 

 

B. Basis-of-Design Product: Subject to compliance with requirements, provide 

Rockfon® Alaska® Stone Wool ceiling tiles. 

 

1. Drawing Designation:  ACT-1. 

2. Material:  Stone Wool. 
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3. ASTM E1264 Classification:  ASTM E1264 (2022) : Type IV, Form 3, 

Pattern G.  ASTM E1264 (2023): Type A, Form A2.3, Pattern G 

4. Panel Size:  24 by 24 inches (610 by 610 mm). 

5. Item Number:  10290 

6. Edge/Joint Detail: Square Narrow Tegular SLN. 

7. Thickness: 1-1/2 inch (38 mm). 

8. Color: White. 

9. Light Reflectance (LR): Not less than 0.86 

10. Noise Reduction Coefficient (NRC):  0.85. 

11. Ceiling Attenuation Class (CAC):  35. 

12. Articulation Class (AC):  170. 

13. Fire Class:  Class A in accordance with UL 723 ASTM E84;  

Flame Spread Index: 0.  Smoke Developed Index: No higher than 5. 

14. GWP (A1-A3): 1-1/2 inch (38 mm): 0.618 kg CO2-eq/ft2/ 6.65 kg CO2-

eq/m2. 

15. Recycled Content: 50%. 

16. Sustainability Design Certification: Meeting UL GREENGUARD GOLD for 

classroom and office scenarios for VOC emissions. 3PV HPD, EPD, Declare 

Label for select products. 

17. Provide acoustical panels without any added antimicrobial treatments; that 

are inherently resistant to fungus, mold, mildew, and gram-positive and 

gram-negative bacteria with a rating of 10; and that show no mold, mildew, 

or bacterial growth after 28-days of exposure when tested in accordance with 

ASTM D3273 Level 10 – No Mold Growth and ASTM C1338 Pass – No 

Fungal Growth. 

18. Sag and warp resistant in 100% relative humidity and tested to ASTM C367. 

19. Thermal Resistance: R 3.47 hr.ft².°F/Btu per 1 inch, R 0.61 m².K/W per 25.4 

mm (SI). 

20. Ceiling Grid:  Rockfon® Chicago Metallic® 4000 Tempratm 9/16”.  Refer to 

Section 092226 – METAL SUSPENSION SYSTEMS. 

 

C. Basis-of-Design Product: Subject to compliance with requirements, provide 

Rockfon® Hygienic Plus™ Stone Wool ceiling tiles. 

 

1. Drawing Designation: ACT-2. 

2.  Material: Stone Wool. 

3.  ASTM E1264 Classification: ASTM E1264 (2022) : Type IV, Form 3, 

Pattern E, ASTM E1264 (2023): Type A, Form A2.3, Pattern E.  

4.  Panel Size: 24 by 24 inches (610 mm by 610 mm).  

5.  Thickness: 3/4 inch (19 mm). 

6. Item Number: 31100.  

7. Edge/Joint Detail: Square Lay-In SQ.  

8. Noise Reduction Coefficient (NRC): Not less than 0.90.  

9. Color: White,  

10.  Light Reflectance (LR): 0.83 for White. 

11.  Fire Class: Class A in accordance with UL 723, ASTM E84: Flame Spread 

Index: 0; Smoke Developed Index: No higher than 5.   

12.  GWP (A1-A3): 0.226 kg CO2-eq/ft2 / 2.43 kg CO2-eq/m2. 

13.  Recycled Content: 43% . 

14.  Sustainability Design Certification: Meeting UL GREENGUARD GOLD for 

classroom and office scenarios for VOC emissions, HDPs, EPDs, and 

Declare Labels for related products.  
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15.  Provide acoustical panels without any added antimicrobial treatments; that 

are inherently resistant to fungus, mold, mildew, and gram-positive and 

gram-negative bacteria with a rating of 10; and that show no mold, mildew, 

or bacterial growth after 28-days of exposure when tested in accordance with 

ASTM D3273: Level 10 – No Mold Growth and ASTM C1338: Pass – No 

Fungal Growth. 

16.  Provide acoustical panels capable of withstanding up to 200 scrub cycles 

using the prescribed scrubber and force in accordance with ASTM D2486.  

17.  Provide acoustical panels capable of withstanding through 100 wash cycles of 

the standard washability tester and cleaner prescribed in ASTM D4828.  

18.  Provide acoustical tiles resistant to diluted solutions of ammonia, chlorine, 

quaternary ammonium, and hydrogen peroxide as described in ASTM 

D1308.  

19.  Sag and warp resistant in 100% relative humidity and tested to ASTM C367.  

20.  Thermal Resistance: R 2.60 hr.ft².°F/Btu (I-P), R 0.46 m².K/W (SI). 

21. Ceiling Grid: Rockfon® Chicago Metallic® 1260 Aluminum Cap 15/16.” 

Refer to Section 092226 – METAL SUSPENSION SYSTEMS. 

 

D. Basis of Design Product: Subject to compliance with requirements, provide 

Rockfon® Cinema Black™-DC Stone Wool Ceiling Tiles. 

 

1. Drawing Designation: ACT-3. 

2. Material: Stone Wool with factory painted glass scrim surface. 

3. ASTM E1264 Classification: Type XX – Stone wool base with membrane-

faced overlay. 

4. Panel Size: 24 by 24 inches (nominal) (610 by 610 mm nominal). 

5. Item Number: 1270. 

6. Edge/Joint Detail: Square SQDC. 

7. Thickness: 5/8-inch (15.8 mm). 

8. Color: #08 Black. 

9. Light Reflectance (LR): 0.04. 

10. Noise Reduction Coefficient (NRC): 0.85. 

11. Articulation Class (AC): 180. 

12. Fire Class: Class A in accordance with UL723 (ASTM E84). 

13. Surface Burning Characteristics (UL723/ASTM E84): 

 

a. Flame Spread Index: 5. 

b. Smoke Developed Index: 0. 

 

14. GWP (A1-A3): 2.43 kg CO2-eq (per 1m2)/ 0.226 kg CO2-eq (per 1 ft2). 

15. Recycled Content: 51%. 

16. Sustainability Design Certification: UL GREENGUARD Gold low 

VOC certified and meeting State of California Department of Public 

Health Services (DPHS) Standard Practice for Specification Section 

01350 (California Section 01350) for testing chemical emissions. 

17. Mold & Mildew Resistance: Tested to comply with requirements of 

ASTM D3273 and ASTM C1338. 

18. Sag Resistance (ASTM C367): No sag or warp up to 100% relative 

humidity. 

19. Thermal Resistance: 5/8-inch thickness R-value: 2.17h.ft2.deg F/Btu (I-

P). 

20. Ceiling Grid: Rockfon® Chicago Metallic® 1200 15/15”.  Refer to 

Section 092226 – METAL SUSPENSION SYSTEMS. 
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PART 3 - EXECUTION 

 

3.1 EXAMINATION 

 

A. Examine substrates, areas, and conditions, including structural framing to which 

acoustical panel ceilings attach or abut, with Installer present, for compliance with 

requirements specified in this and other Sections that affect ceiling installation and 

anchorage and with requirements for installation tolerances and other conditions 

affecting performance of acoustical panel ceilings. 

 

B. Examine acoustical panels before installation. Reject acoustical panels that are wet, 

moisture damaged, or mold damaged. 

 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

 

3.2 PREPARATION 

 

A. Measure each ceiling area and establish layout of acoustical panels to balance border 

widths at opposite edges of each ceiling. Avoid using less-than-half-width panels at 

borders unless otherwise indicated, and comply with layout shown on reflected 

ceiling plans. 

 

B. Layout openings for penetrations centered on the penetrating items. 

 

3.3 INSTALLATION OF ACOUSTICAL PANEL CEILINGS 

 

A. Install acoustical panel ceilings in accordance with ASTM C636/C636M [seismic 

design requirements] manufacturer's written instructions and CISCA’s “Ceiling 

System Handbook” 

 

3.4 CLEANING 

 

A. Clean exposed surfaces of acoustical panel ceilings, including trim, edge moldings, 

and suspension-system members. Comply with manufacturer's written instructions for 

cleaning and touch up of minor finish damage. 

 

B. Remove and replace ceiling components that cannot be successfully cleaned and 

repaired to permanently eliminate evidence of damage. 

 

 

 

END OF SECTION 095113 
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SECTION 096513 - RESILIENT WALL BASE 

 

PART 1 - GENERAL 

 

1.1 RELATED DOCUMENTS 

 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 1 Specification Sections, apply to this Section. 

 

B. REFERENCE STANDARDS 

 

1. American Society for Testing and Materials (ASTM): 

 

a. ASTM E84 – Standard Test Method for Surface Burning Characteristics 

of Building Materials. 

b. ASTM E648 – Standard Test Method for Critical Radiant Flux of Floor-

Covering Systems Using a Radiant Heat Energy Source. 

c. ASTM F137 – Standard Test Method for Flexibility of Resilient 

Flooring Materials with Cylindrical Mandrel Apparatus. 

d. ASTM F925 – Standard Test Method for Resistance to Chemicals of 

Resilient Flooring. 

e. ASTM F1515 - Standard Test Method for Measuring Light Stability of 

Resilient Flooring by Color Change. 

f. ASTM F1861 – Standard Specification for Resilient Wall Base. 

 

2. National Fire Protection Association (NFPA): 

 

a. NFPA 253 – Standard Method of Test for Critical Radiant Flux of Floor 

Covering Systems Using a Radiant Heat Energy Source. 

b. NFPA 255 – Standard Method of Test of Surface Burning 

Characteristics of Building Materials. 

 

1.2 SUMMARY 

 

A. This Section includes the following: 

 

1. Resilient wall base (RB-1, RB-2). 

 

B. Related Sections:  The following Sections contain materials that interface with this 

Section: 

 

1. Section 092910 – GYPSUM BOARD. 

2.  Section 096813 – CARPET TILE. 

 

1.3 SUBMITTALS 

 

A. General:  Submit the following in accordance with Conditions of Contract and Division 1 

Sections 013300 – SUBMITTAL PROCEDURES: 

 

1. Product data for each type of product specified. 

2. Samples for verification purposes in manufacturer's standard sizes, but not less 
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than 12 inches long, of each different color and pattern of product specified. 

3. Project Schedule:  For resilient products, use same designations indicated on 

Drawings. 

 

1.4 QUALITY ASSURANCE 

 

A. Installation Qualifications: Contractors for resilient floor coverings and accessories 

installation shall be experienced in managing commercial flooring projects and provide 

professional installers, qualified to install the various flooring materials specified. An 

Installer is “qualified” if trained, or a certified by Tarkett or a certified INSTALL 

International Standards and Training Alliance) resilient floor covering installer. 

 

B. Single-Source Responsibility for Products:  Obtain each type and color of product 

specified from a single source with resources to provide products of consistent quality in 

appearance and physical properties without delaying progress of the Work. 

 

C. Fire Performance Characteristics:  Provide products with the following fire performance 

characteristics as determined by testing identical products per ASTM test method 

indicated below, by Underwriters Laboratory (UL) or another testing and inspecting 

agency acceptable to Authorities Having Jurisdiction (AHJ). 

 

1. Critical Radiant Flux:  Class 1, not less than 0.45 W/Sq.CM., ASTM E 648 or 

NFPA 253. 

2. Smoke Density:  Class B, less than 450 per ASTM E 84/NFPA 255. 

 

D. Flooring products shall comply with the requirements of the California Department of 

Public Health (CDPH) “Standard Method for the Testing and Evaluation of Volatile 

Organic Chemical Emissions from Indoor Sources Using Environmental Chambers.” 

 

1.5 DELIVERY, STORAGE, AND HANDLING 

 

A. Deliver products to Project site in original manufacturer's unopened cartons and 

containers, each bearing names of product and manufacturer, Project identification, and 

shipping and handling instructions. 

 

B. Store resilient products and installation materials in dry spaces protected from the 

weather, with ambient temperatures maintained within range recommended by Tarkett, 

but not less 55 deg. F (13 de. C) or more than 85 deg. F (29 deg. C). 

 

1.6 PROJECT CONDITIONS 

 

A. Install resilient products after other finishing operations, including painting, have been 

completed. 

 

B. Maintain ambient temperatures within range as recommended by Tarkett, but not less 

than 65 deg. F (18 deg. C) or more than 85 deg. F (29 deg. C) in spaces to receive 

resilient products during the following time periods: 

 

1. 48 hours before installation. 

2. During installation. 

3. 48 hours after installation. 
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C. Maintain the ambient relative humidity between 40% and 60% during installation. 

 

D. Until Substantial Completion, maintain ambient temperature within range recommended 

by Tarkett, but not less than 55 deg. F (13 deg. C) or more than 85 deg. F (29 deg. C). 

 

1.7 SEQUENCING AND SCHEDULING 

 

A. Sequence installing products specified in this Section with other construction to minimize 

possibility of damage and soiling during remainder of construction period. 

 

1.8 EXTRA MATERIALS 

 

A. Deliver extra materials to Owner.  Furnish extra materials matching products installed as 

described below, packaged with protective covering for storage, and identified with 

labels clearly describing contents. 

 

1. Furnish 5% of total installed length of each different type and color of resilient 

wall base installed, but not less than one full roll (120 feet). 

 

PART 2 - PRODUCTS 

 

2.1 MANUFACTURERS 

 

A. Basis of Design Manufacturer: 

 

1. Tarkett North America, 3000 Aurora Road, Solon, OH  44139; Phone: (800) 899-

8916 / Web: www.tarkettna.com; Email: info@tarkett.com. 

 

2.2 RUBBER WALL BASE (RB-1) 

 

A. Basis of Design Product: Subject to compliance with requirements of this section, furnish 

and install Tarkett Millwork® Wall Finishing System Thermoplastic Rubber Wall Base, 

with profile replicating the look of finely milled wood, in locations as shown and 

scheduled on the Drawings. 

 

B. Performance Requirements: Shall meet ASTM F-1861, Type TP (Thermoplastic Rubber), 

Group 1 (solid). 

 

C. Profile: Mandalay (Straight). 

 

D. Thickness: 3/8-inch (0.375-inch, 9.53 mm). 

 

E. Height: 6-inches (15.24 cm). 

 

F. Length: 8-feet (2.44 m). 

 

G. Corners: Field fabricated. See paragraph 3.3.E. 

 

H. Color/Locations: Color to be selected. Refer to Drawings, Sheet A601 – ROOM FINISH 

SCHEDULE & MATERIALS SELECTION for installation locations. 
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I. Test Data: 

 

1. Flexibility (ASTM F137): Passes ¼-inch diameter cylinder. 

2. Resistance to Light (ASTM F1515): Delta E < 8. 

3. Resistance to Chemicals (ASTM F925): Passes. 

4. Fire Resistance: (ASTM E648) Critical Radiant Flux (NFPA 253): Class 1. 

 

2.2 RUBBER WALL BASE (RB-2) 

 

A. Basis of Design Product: Subject to compliance with requirements of this section, furnish 

and install Tarkett BaseWorks™ Thermoset Rubber Wall Base in locations as shown and 

scheduled on the Drawings. 

 

B. Performance Requirements: Shall meet ASTM F1861, Type TS (Thermoset), Group 1 

(Solid). 

 

C. Thickness: 1/8-inch (0.0125-inch, 3.17 mm). 

 

D. Type: Coved. 

 

E. Height: 4-inch (10.16 cm). 

 

F. Length: 120 ft. roll. 

 

G. Corners: Field fabricated. See paragraph 3.3.E. 

 

H. Locations/Colors: Refer to Drawings, Sheets A601 – ROOM FINISH SCHEDULE & 

MATERIALS SELECTION for installation locations.  Color to be selected. 

 

I. Test Data: 

 

1. Flexibility (ASTM F137): Passes ¼-inch mandrel. 

2. Resistance to Light (ASTM F1515): Passes. 

3. Resistance to Chemicals (ASTM F925): Passes. 

4. Fire Performance: Refer to paragraph 1.4.C. 

 

2.3 INSTALLATION MATERIALS 

 

A. Adhesives: As recommended by Tarkett to meet site conditions. 

 

1. Tarkett 960 Cove Base Adhesive (Porous applications). 

2. Tarkett 946 Premium Contact Bond Adhesive (Non-porous applications). 
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PART 3 - EXECUTION 

 

3.1 EXAMINATION 

 

A. Examine substrates, with Installer present, for compliance with requirements for 

maximum moisture content and other conditions affecting performance of the work. 

 

B. Verify that finishes of substrates comply with tolerances and other requirements specified 

in other Sections and that substrates are free of cracks, ridges, depressions, scale, and 

foreign deposits that might interfere with adhesion of resilient products. 

 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

 

3.2 PREPARATION 

 

A. Prepare substrates according to Tarkett’s written instructions to ensure adhesion of 

resilient wall base. 

 

B. Fill cracks, holes, and depressions in substrates with trowelable leveling and patching 

compound and remove bumps and ridges to produce a uniform and smooth substrate. 

 

C. Move resilient products and installation materials into spaces where they will be installed 

at least 48 hours in advance of installation. 

 

D. Vacuum clean substrates to be covered by resilient products immediately before 

installation. 

 

3.3 RESILIENT BASE INSTALLATION 

 

A. Comply with Tarkett’s written instructions for installing resilient base. 

 

B. Apply resilient base to walls, columns, pilasters, casework, and cabinets in toe spaces, 

and other permanent fixtures in rooms and areas where base is required. 

 

C. Install resilient base in lengths as long as practicable without gaps at seams and with tops 

of adjacent pieces aligned. 

 

D. Tightly adhere resilient wall base to substrate throughout length of each piece, with base 

in continuous contact with horizontal and vertical substrates. 

 

E. Corners: Job formed/field fabricated cove base inside and outside corners shall be made 

with cove base grooving tool with sufficient adhesive to the outside corner in order to 

install flush with the corner bead with no gaps. 

 

F. Do not stretch resilient base during installation. 

 

3.4 CLEANING AND PROTECTION 

 

A. Comply with Tarkett’s written instructions for cleaning and protection of resilient 

products. 
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B. Perform the following operations immediately after completing resilient product 

installation: 

 

1. Remove adhesive and other blemishes from exposed surfaces. 

 

C. Protect resilient products from mars, marks, indentations, and other damage from 

construction operations and placement of equipment and fixtures during remainder of 

construction period. 

 

 

 

 

END OF SECTION 096513 
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SECTION 096726 – FLOOR COATING SYSTEM 

 

PART 1 - GENERAL 

 

1.1 WORK INCLUDED 

 

A. Provisions established within the Contract, Division 1 – General Requirements, and the 

Drawings are collectively applicable to this Section. 

 

1.2 RELATED SECTIONS 

 

A. Section 033000 – CAST-IN-PLACE CONCRETE: Poured-in-place concrete slab on 

grade. 

 

B. Section 079200 – JOINT SEALANTS: Sealants for control joints, expansion joints, and 

door frames. 

 

C. Section 092900 – GYPSUM BOARD: Gypsum board for partition construction. 

 

D.  Division 22 – PLUMBING: Floor drains. 

 

1.3 SYSTEM DESCRIPTION 

 

A. The Sikafloor® Pronto RB-1853 CG Methyl-Methacrylate (MMA) based floor topping 

system shall be nominal 3/16-inch (0.1875-inch) thick, including 1/8-inch (0.125-inch) 

Sikafloor® - 61 BC Pronto Self-Leveling basecoat with appropriate Primers and Topcoat. 

Color and texture as selected by Architect. 

 

B.  The Sikafloor® Pronto RB-1853 CG floor topping system shall cure and be available to 

normal traffic in no more than 60 minutes at 68° F. after application of last coat.  It shall 

have a maximum water absorption value of 0.04 weight percent in accordance with 

ASTM D570.It shall be chemically resistant to a wide range of acids, alkalis, salts, fats, 

oils, and other chemicals. 

 

C. The finished floor coating system shall be uniform in color, texture, and appearance.  All 

edges that terminate at walls, floor discontinuities, and other embedded items shall be 

sharp, uniform, and cosmetically acceptable with no thick or ragged edge.  The Flooring 

Installer shall work out an acceptable masking technique to ensure the acceptable finish 

of all edges. 

 

D. See Paragraph 3.13 for number and thicknesses of each coat/layer in each system. 

 

1.4 REFERENCE STANDARDS 

 

A. American Concrete Institute (ACI): 

 

1. ACI 302.1R-80 – Guide for Concrete Floor and Slab Construction. 

2. ACI 308 – Standard Practice for Curing Concrete. 
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B. American Society for Testing and Materials (ASTM): 

 

1. ASTM C39 – Standard Test Method for Compressive Strength of Cylindrical 

Concrete Specimens. 

2. ASTM C109 – Standard Test Method for Compressive Strength of Hydraulic 

Cement Mortars (Using 2-in. or [50-mm] Cube Specimens). 

3. ASTM D257 – Standard Test Methods for DC Resistance or Conductance of 

Insulating Materials. 

4. ASTM D543 – Standard Practices for Evaluating the Resistance of Plastics to 

Chemical Reagents. 

5. ASTM D570 – Standard Test Method for Water Absorption of Plastics. 

6. ASTM D638 – Standard Test Method for Tensile Properties of Plastics. 

7. ASTM D695 – Standard Test Method for Compressive Properties of Rigid 

Plastics. 

8. ASTM D696 – Standard Test Method for Coefficient of Linear Thermal 

Expansion of Plastics Between -30-degrees C and 30-degrees C with a Vitreous 

Silica Dilatometer. 

9. ASTM D790 – Standard Test Methods for Flexural Properties of Unreinforced 

and Reinforced Plastics and Electrical Insulating Materials. 

10. ASTM F2659 – Standard Guide for Preliminary Evaluation of Comparative 

Moisture Condition of Concrete, Gypsum Cement and Other Floor Slabs and 

Screeds Using a Non-Destructive Electronic Moisture Meter. 

 

C. European Standards (EN) – Deutsches Institut fur Normung (DIN): 

 

1. DIN 53122 – Determination of the Water Vapour Transmission Rate of Plastic 

Film, Rubber Sheeting, Paper, Board and Other Sheet Materials by Gravimetry. 

 

D. International Concrete Repair Institute (ICRI): 

 

1. ICRI CSP – Concrete Surface Preparation Profiles. 

 

E. National Association of Corrosion Engineers (NACE)/The Society for Protective 

Coatings (SSPC): 

 

1. NACE No. 6/SSPC-SP 13 – Surface Preparation of Concrete. 

 

1.5 SUBMITTALS: 

 

A. Prior to commencing work, submit manufacturer’s technical information and installation 

details to describe materials to be used.  The same manufacturer shall supply all polymer 

underlayments wall and floor finishes. 

 

B. Submit manufacturer’s certificate of compliance that materials meet specification 

requirements. 

 

C. Before beginning work, samples of the flooring system shall be provided for Architect’s 

review and approval. 
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1.6 QUALITY ASSURANCE: 

 

A. Manufacturer Qualifications: 

 

1. Basis of Design Manufacturer:  Sika Corporation • Flooring 201 Polito Avenue, 

Lyndhurst, NJ 07071; Tel: 800 933 7452 www.SikaFloorUSA.com Contact: 

Christopher Bauer bauer.christopher@us.sika.com 

2. No request for substitution shall be considered that would change the generic 

type of coating system specified (i.e., 100% reactive, Methyl Methacrylate based 

acrylic liquid (NMA)).  Equivalent materials of other manufacturer's may be 

substituted only on approval of the Architect.  Requests shall include the 

respective manufacturer's technical literature for each product giving the name, 

generic type, descriptive information, recommended dry film thickness (DFT), 

Material Safety Data Sheet (MSDS), and certified test reports showing results to 

equal performance criteria of products specified herein. Refer to Section 012500 

– SUBSTITUTION PROCEDURES for detailed substitution requirements. 

3. Manufacturer must show a minimum 10-year history of manufacturing MMA 

products for the specified application. Manufacturer must show a minimum of 10 

projects of equal size and magnitude as this project.  

 

B. Flooring Installer Qualifications: 

 

1. Basis of Design Local Supplier/Installer:  Eagle Grip Coatings Systems – Paint 

Corporation, 2635 Blaney Hill Road, Conway, Arkansas 72032; (501) 664-3083. 

2. Pre-qualification requirements: Each bidder for this project shall be pre-qualified 

and approved by the material manufacturer at the time of bid submittal. 

Acceptability will include judgment on equipment, history, and financial 

strength.  In no case will Sika Corporation permit the application of any of its 

materials by untrained, non-approved Flooring Installer or personnel. This is a 

hospital grade decorative floor and wall system that requires expert installation 

techniques.  Contact Eagle Grip Coating Systems-Paint Corp, Troy Hudson at 

501-664-3083. 

3. Each approved Flooring Installer shall have been trained by the Manufacturer in 

all phases of surface preparation and application of the specified flooring 

system(s).  The approved Flooring Installer must possess proper surface 

preparation equipment as recommended by manufacturer. 

4. Each approved Flooring Installer must have five years’ experience of installing 

the specified flooring system and submit a list of five projects/references as a 

prequalification requirement.  At least one of the five projects/references must be 

of equal size, quantity, and magnitude to this project as a prequalification 

requirement.  Architect has the option to personally inspect the 

projects/references to accept or reject any of the Flooring Installers prior to bid 

time as a prequalification requirement. 

 

C. Acceptance Sample: 

 

1. A minimum one-foot square representative sample of the specified flooring 

system shall be prepared by the Manufacturer's representative and submitted to 

the Architect prior to the bidding phase of the project.  All bidders shall inspect 

the "acceptance sample" before submitting their bids. 
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2. The installed flooring system shall be similar to the acceptance sample in 

thicknesses of respective film layers, color, texture, overall appearance and 

finish. 

 

D. Bond Testing: 

 

1. Surface preparation efforts shall be evaluated by conducting Bond Tests at the 

site prior to application of the flooring system(s). 

2. See paragraph 3.3B ofthis section or consult with Material Manufacturer for 

specific procedure. 

 

E. Pre-Job Meeting 

 

1. A Pre-Job Meeting is required with representatives of Owner, Architect, General 

Contractor, Flooring Installer, and Material Manufacturer in attendance.  The 

agenda shall include a review and clarification of this specification, application 

procedures, quality control, inspection and acceptance criteria, and production 

schedules. Flooring installer is not authorized to proceed until this meeting is 

held or waived by Architect. 

 

1.7 DELIVERY AND STORAGE: 

 

A. Material shall be delivered to project site in manufacturer’s original unopened containers 

bearing manufacturer’s name, product and color. 

 

B. Materials shall be stored indoors, protected from damage, moisture, direct sunlight and 

temperatures below 50 degrees F or above 80 degrees F. 

 

1.8 PROJECT AND ENVIRONMENTAL CONDITIONS 

 

A. Evaluate the substrate condition, including moisture content and extent of substrate 

leveling and repairs required, if any. 

 

B. Coordinate flooring work with other trades to ensure adequate illumination, ventilation, 

and dust free environment during application and curing of flooring. 

 

C. Comply with material manufacturer’s recommended temperature limitations for flooring 

application. 

 

D. Do not apply materials if relative humidity is above 85% (percent) or within 5º (3º) of 

dew point at time of application. 

 

E. Utilities, including electric, water, heat and finished lighting to be supplied by General 

Contractor 

 

F. Erect suitable barriers and post legible signs at points of entry to prevent traffic and 

trades from entering the work area during application and cure period of the floor. 

 

G. Protection of finished floor from damage by subsequent trades shall be the responsibility 

of the General Contractor.      
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1.9 WARRANTY: 

 

A. Flooring Installer shall furnish a written warranty covering both material and 

workmanship for a period of (1) year from date of installation. 

 

PART 2 - PRODUCTS 

 

2.1 BASIS OF DESIGN MANUFACTURER: 

 

A. Sika Corporation, 201 Polito Avenue, Lyndhurst, New Jersey 07071; United States; 

Representative Christopher Bauer, Market Development Manager – MMA FLOORING, 

Mobile: +1 952-334-4661; bauer.christopher@us.sika.com; Flooring Systems (sika.com) 

 

2.2 MATERIALS: 

 

A. Basis of Design:  Sikafloor® Pronto RB-1853 CG Methyl Methacrylate (MMA) Acrylic 

Resin System: 

 

1. Saturating Primer/Sealer Coat: Sikafloor®-41 P Pronto with Sikafloor®-103IN 

Pronto additive. Sikafloor®-51 P Pronto may be a suitable substitute for priming 

and must be approved by Manufacturer and Architect prior to beginning 

installation. 

2. Coving (if required): Sikafloor®-100 PAS Pronto. 

3. Patching/Sloping (if required): Sikafloor® Pronto 1817 PC Polymer Concrete. 

4. Topping: Sikafloor®-61 BC Pronto Self-Leveling, consisting of Sikafloor® -61 

BC Pronto Self-Leveling resin and Sikafloor®-100SL Pronto with multicolored 

recycled glass manufactured by Designer Glass by Eagle Grip, LLC.. 

5. Topcoat: Sikafloor®-71 TC Pronto Colorless Topcoat Resin. 

6. Pigment: Color to compliment Recycled Colored Glass. 

7. Multicolored recycled glass manufactured by Designer Glass by Eagle Grip, LLC 

for broadcasting: Color/s to be chosen by Architect. 

 

2.3 PRODUCT PERFORMANCE CRITERIA 

 

A. Sikafloor®-41 P Pronto Primer/Sealer: 

 

1. Percentage Reactive Resin: 100%  

 Percentage Solids 100% 

2. Water Absorption, Wt. % (ASTM D570): less than 0.6 

3. Tensile Strength, psi (ASTM D638) 3550 

4. Tensile Modulus, psi X 10 to the 5th (ASTM D638): 2.1 

5. Coefficient of Thermal Expansion, in./in./deg. F  (ASTM 

D696): 

.000035 

6. Electrical Resistivity (ASTM D257):   

 Volume Resistance, ohm-cm: 1015 

 Surface Resistance, ohm: 1012 
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7. Water Vapor Transmission (DIN 53122), g/cm-hr-mm Hg X 

10-9: 

1.4 

 

B. Sikafloor® Pronto 1817 PC Polymer Concrete 

 

1.  Percentage of reactive resin 100% 

2. Water Absorption, Wt. % (ASTM D570):  0.02 

3. Tensile Strength, psi (ASTM D638) 1200 

4. Tensile Modulus, psi X 10 to the 5th (ASTM D638): 1.2 

5. Coefficient of Thermal Expansion, in./in./deg. F  (ASTM 

D696) psi x10-6: 

18 

6.    Compressive Strength, psi (ASTM C39)  7,000 

                                                      (ASTM C109) 9,200 

 

C. Sikafloor®-61 BC Pronto Self-Leveling Topping 

 

1. Percentage of reactive resin:  100% 

 Percentage of solids: 100% 

2. Water Absorption, Wt. % (ASTM D570): 0.04 

3. Compressive Strength, psi (ASTM C109): 6,000-8,000  

 (ASTM D695): 6,000 

4. Tensile Strength, psi (ASTM D638): 1,050 

5. Tensile Modulus, psi (ASTM D638): 720,000 

6. Flexural Strength, psi (ASTM D790): 3,500 

7. Coefficient of Thermal Expansion, in./in./deg. F (ASTM 

D696): 

.000019 

8. Electrical Resistivity, (ASTM D257) Volume Resistance, 

ohm-cm: 
1014 

 

D. Sikafloor®-71 TC Pronto Colorless Topcoat Resin 

 

1. Percentage Reactive Resin: 100% 

 Percentage Solids: 100% 

2. Water Absorption, Wt. % (ASTM D570): 0.04 

3. Tensile Strength, psi (ASTM D638): 3555 

4. Tensile Modulus, psi (ASTM D638): 210,000 

5. Coefficient of Thermal Expansion (ASTM D696)  .000035 in./in. Deg. F 
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6. Electrical Resistivity (ASTM D257):  

 Volume Resistance, ohm-cm: 1015 

 Surface Resistance, ohm: 1012 

7. Water Vapor Transmission (DIN 53122) g/cm-hr-mm 

Hg X 10-9: 

1.43 

8. Chemical Resistance, ASTM D543:  

 Effect of weak acids: 

Effect of strong acids: 

Effect of alkalis: 

Effect of salt solutions: 

Effect of oil, grease: 

Effect of sunlight (UV radiation): 

None 

slight 

none 

none 

none 

none 

 

E. Multicolored Recycled Glass: 

 

A. Manufactured by Designer Glass by Eagle Grip, LLC: 

 

1. The colored glass to be used as a design element in the flooring system 

shall be produced from recycled glass by designer glass by Eagle Grip, 

LLC. 

2. The blend will be selected and approved by the Architect and included as 

part of the submittal process. 

 

2.4 PRODUCT INSTALLATION & APPLICATION CRITERIA 

 

A. All Sikafloor® Pronto MMA Material Systems: 

 

1. Pot Life at 68° F.:  10-15 minutes 

2. Cure Time at 68° F.:  60 minutes  

3. Recoat Time at 68° F.:  60-90 minutes 

 

PART 3 - EXECUTION 

 

3.1 SURFACE CONDITIONS: 

 

A. Concrete must have a curing period of 28 days minimum at 70° F, and meet requirements 

of ACI 302 and ACI 308.  The surface must be clean and dry, physically sound and free 

of contamination.  Surfaces must be free of holes, voids or defects.  Cracks and abrupt 

changes in surface profile must be corrected.  Fins and projections must be removed.  All 

curing compounds and sealers must be removed. 

 

B. Conduct quantitative moisture testing in accordance with ASTM-F2659-10 utilizing 

Tramex type impedance moisture meter.  Maximum acceptable test result is 5%.  If in 

excess of stated value, contact Sika Technical Flooring Specialist for Sikafloor and Sika 

Ucrete moisture tolerant primer/basecoat options 
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C. Flooring Installer must report, in writing, surfaces left in improper condition by other 

trades.  Application will constitute acceptance of surfaces by the Flooring Installer. 

 

3.2 PREWORK INSPECTION 

 

A. Examine all surfaces to be coated with MMA material systems and report to the Architect 

any conditions that will adversely affect the appearance or performance of these coating 

systems and that cannot be put into acceptable condition by the preparatory work 

specified in Paragraph 3.3 below. 

 

B. Do not proceed with application until the surface is acceptable or authorization to 

proceed is given by the Architect. 

 

C. In the event the Flooring Installer has employed all acceptable methods of surface 

preparation and cannot remedy adverse conditions that would lead to failure of the 

installation, Flooring Installer shall withdraw from the contract and Owner will be 

financially responsible only for preparation efforts.  

 

3.3 PREPARATION: 

 

A. Surface Preparation - General 

 

1. Concrete substrate must be clean and dry.  Dislodge dirt, mortar spatter, paint 

overspray, and other dry surface accumulations and contamination by scraping, 

brushing, sweeping, vacuuming, and/or compressed air blow-down. 

2. New concrete: See paragraph 3.3.C below for requirements. 

3. Surfaces that are heavily contaminated shall be cleaned with the appropriate 

degreaser, detergent, or other appropriate cleaner/surfactant followed by 

thoroughly rinsing with fresh water to remove the accumulation prior to 

mechanical cleaning efforts.  Mechanical cleaning will not remove such deposits, 

but only drive them deeper. 

4. Conduct quantitative moisture testing in accordance with ASTM-F2659-10 

utilizing Tramex type impedance moisture meter.  Maximum acceptable test 

result is 5%.  If in excess of stated value, contact Sika Technical Flooring 

Specialist for Sikafloor or Sika Ucrete moisture tolerant primer/basecoat options. 

 

B. Bond Testing 

 

1. The Flooring Installer shall evaluate all surface preparation by conducting bond 

tests at strategic locations. 

2. Mix six (32) ounces of the Sikafloor®-41 P Pronto primer & Sikafloor®-103 IN 

Pronto additive to be used in the application with #10-#12 mesh, dry quartz sand 

until an easily trowelable mixture is obtained.  Add Sikafloor®-100 HD Pronto 

per manufactures instructions (based on temperature) and mix well.  Apply palm-

sized patties 1/4" to 1/2" thick. 

3. After one (1) hour at (68° F.), patties must be cured tack-free and cooled to 

ambient temperature of concrete.  Remove patties with hammer and chisel and 

examine fracture/delamination plane.  Concrete with fractured aggregate must be 

attached to the entire underside of the patty. 

4. If only laitance or a small amount of concrete is attached or if interface between 

patty and substrate is tacky, further substrate preparation is required. 
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5. If further surface preparation is required, bond tests shall be conducted again 

when this has been completed. 

6. If no amount or kind of surface preparation produces satisfactory bond tests, the 

Flooring Installer shall report that to the Architect, General Contractor, Owner, 

and Manufacturer. 

 

C. Mechanical Surface Preparation and Cleaning 

 

1. The Sikafloor® Pronto MMA system requires a CSP 4-5 in accordance with 

ICRI CSP Surface Preparation Standards and NACE No. 6/SSPC-SP13.  All 

accessible concrete floor surfaces shall be mechanically blast cleaned using a 

mobile steelshot, dust recycling machine such as BLASTRAC, as manufactured 

by Wheelabrator Corp., or approved equivalent.  All surface and embedded 

accumulations of paint, toppings, hardened concrete layers, laitance, power 

trowel finishes, and other similar surface characteristics shall be completely 

removed leaving a bare concrete surface having a profile similar to 40 grit 

sandpaper and exposing the upper fascia of concrete aggregate. 

2. Floor areas inaccessible to the mobile blast cleaning machines shall be 

mechanically abraded to the same degree of cleanliness, soundness, and profile 

using vertical disc scarifiers, starwheel scarifiers, needle guns, scabblers, or other 

suitably effective equipment. 

3. After blasting, traces or accumulations of spent abrasive, laitance, removed 

toppings, and other debris shall be removed with brush or vacuum. 

4. Conduct Bond Tests to check adequacy of surface preparation.  See Paragraph 

3.3B (Bond Testing). 

5. Application of the respective specified material system(s) must be completed 

before any water or other contamination of the surface occurs. 

 

3.4 INSTALLATION: 

 

A. Application of Sikafloor® Pronto RB-1853 Recycled Colored Glass Flooring System 

consists of:  

 

1. Applying the primer/sealer, 

2. Applying coving (if required), 

3. performing patching and sloping with Sikafloor® Pronto 1817 PC system (if 

required), 

4. Re-priming Sikafloor® Pronto 1817 PC areas, 

5. Applying the topping, broadcasting the Recycled Colored Glass, 

6. Applying the topcoats. 

7. Time for curing (45 - 60 minutes) shall be allowed between each coat. 

8. Thicknesses are specified below and in Paragraph 3.13. 

 

B. Open only the containers of component materials to be use in each specific application as 

needed.  Refer to Manufacturer's data sheets for pot-life/temperature relationship to 

determine size of batches to mix and mix ratios for each respective coat of the system. 

 

C. Measure, add, and mix the initiator (Sikafloor®-100 HD Pronto) into the respective resin 

components in the proportions recommended by the Material Manufacturer. Pot life is 

short, so mix only as much material at a time as can be easily and efficiently applied. 
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3.5 PRIME COAT 

 

A. Measure, add, and mix the Sikafloor®-41 P Pronto with Sikafloor®-103 IN Pronto 

additive. Add initiator (Sikafloor®-100 HD Pronto) into the respective resin components 

in the proportions recommended by the Material Manufacturer based on temperature. 

 

B. Pour the mixture batches onto the floor surface and use a 9" or 18" wide, 3/8 thick-

napped, solvent-resistant paint roller to roll out the material at a rate of 100 sq. ft./ gal. to 

form a uniform, continuous film, ensuring that all crevices, cracks, other surface 

discontinuities have been saturated and coated.  Use a paint brush to reach areas 

inaccessible to the roller. Work quickly and deliberately; the pot life is short (10 -15 

minutes).  Do not leave any "puddles"; roll out any such accumulations. 

 

C. Allow the primer/sealer coat to cure. 

 

D. If any of the concrete has absorbed all of the primer or if the concrete still has a dry look, 

re-prime these areas before applying the subsequent coats. 

 

3.6 COVING (If Required)  

 

A. Surface Preparation 

 

1. If concrete walls are to be painted prior to installation of cove base, the bottom 

portion of the walls shall remain un-coated to the height of the cove base to 

insure a proper bond to the concrete wall. 

2. If walls are constructed of a non-compatible material or if a coating exists, a 

backer board of ¼” plexiglass or ½” cement board cut to the desired height of the 

cove base needs to be installed.  The top of the backer board should be cut at a 

45-degree angle to create a “beveled” edge. 

3. If a backer board needs to be installed it shall be fastened using a high-grade 

construction adhesive as well as counter sunk screws or concrete masonry 

anchors. 

 

B. System Description 

 

1. Cove base shall be installed according to manufacturer’s recommendations and 

shall be one of two systems: 

 

a. Sikafloor®-100 PAS Pronto or Sikafloor® Pronto 1815 RG cove base 

consisting of “spooned in” radius and brush on body coat or cant cove as 

specified. 

b. Trowel-On Cove Base consisting of a trowel applied radius/base mix 

with a termination strip or suitable transition installed at the top of the 

base. 

 

2. Cove base will receive a broadcast and topcoat consistent with flooring system. 
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3.7 PATCHING/SLOPING (If Required) 

 

A. Measure, add, and mix the Sikafloor® Pronto 1817 PC (Sikafloor®-17 RS Pronto Part A 

resin and Sikafloor®-17 RS Pronto Part B powder component), and necessary aggregate 

(if required) in the proportions recommended by the Material Manufacturer.  

 

B. Use mixture to repair any damaged concrete, or to slope any areas as needed. 

 

C. Once cured, material must be re-primed before topping system is applied. 

 

3.8  TOPPING 

 

A. Size the batches, and mix according to Manufacturer's instructions.  The entire batch 

should be poured and spread at once, i.e., do not let material set in pail. 

 

B. Spread the topping material with a pin/gauge rake set to a depth of 1/8”.  Lightly trowel 

to a uniform thickness of 1/8” as necessary. 

 

C. Immediately after application, roll with a porcupine roller available from the 

Manufacturer to release any trapped air from the topping. 

 

D. Broadcast Recycled Colored Glass into the fresh material before it begins to cure. It is 

important that the Glass "rains" down, and not be thrown into the surface. 

 

E. Allow the topping to cure. 

 

F. Remove excess Glass by sweeping and vacuuming. 

 

3.9 TOPCOAT 

 

A. Apply with clean rollers at a rate of 90 - 100 sq. ft./gal. in the same way as the 

Primer/Sealer was applied as described in Paragraph 3.5.  Apply light singular backroll 

for uniform application. 

 

B. Allow topcoat to cure. 

 

3.10 SECOND TOPCOAT 

 

A. Address any areas with abrasive sanding prior to next topcoat. Apply second topcoat with 

clean rollers at a rate of 100 - 125 sq. ft./gal. in the same way as described in Paragraph 

3.5. 

 

B. Allow topcoat to cure. 

 

3.11 FIELD QUALITY CONTROL/INSPECTION  

 

A. Flooring Installer shall request acceptance of surface preparation from the Architect 

before application of the prime/seal coat. 

 

B. Flooring Installer shall request acceptance of the prime/seal coat from the Architect 

before application of subsequent specified materials. 
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C. All work not acceptable to the Architect must be corrected before consideration of final 

acceptance. 

 

3.12 CLEANING 

 

A. Flooring Installer shall remove any material spatters and other material that is not where 

it should be.  Remove masking and covers taking care not to contaminate surrounding 

area. 

 

B. Flooring Installer shall repair any damage that should arise from either the application or 

clean-up effort. 

 

3.13 COATING SCHEDULE 

 

A. Primer shall be Sikafloor®-41 P Pronto with Sikafloor®-103 IN Pronto additive. 

Application rate shall be approx.100 sq.ft. per gallon (approx. 12-15 mils). 

 

B. Coving (if required) shall be Sikafloor®-61 BC Pronto Self-Leveling resin with 

appropriate Sikafloor®-100 SL Pronto filler installed per manufacturers 

recommendations 

 

C. Patching/Sloping material, if required, shall be Sikafloor® Pronto 1817 PC. 

 

D. Body coat shall be Sikafloor®-61 BC Pronto Self-Leveling applied with a gauge rake set 

at 1/8" for a rate of 40 sq. ft. per batch.  Recycled Colored Glass to be broadcast into the 

uncured topping at the rate of .5/lb per sq. ft. 

 

E. Clear topcoat shall be Sikafloor®-71 TC Pronto; apply at the rate of 90 - 100 sq. ft. per 

gallon for the first coat and 100 - 125 sq. ft. per gallon for the second application. 

 

3.14 MANUFACTURERS RECOMMENDATIONS 

 

A. For more specific information concerning maintaining Methyl Methacrylate floors please 

consult the manufacturer as listed in paragraph 1.6A of this Section. 

 

 

 

END OF SECTION 096726 
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SECTION 096813 – CARPET TILE 

 

PART 1 – GENERAL 

 

1.1 RELATED DOCUMENTS 

 

A. Division 01 Specification Sections. 

 

B. Section 096513 – RESILIENT WALL BASE. 

 

1.2 REFERENCES 

 

A. American Association of Textile Chemists and Colorists (AATCC): 

 

1. AATCC 134 – Electrostatic Propensity of Carpets. 

 

B. American Society for Testing and Materials (ASTM): 

 

1. ASTM D2047 – Standard Test Method for Static Coefficient of Friction of 

Polish-Coated Flooring Surfaces as Measured by the James Machine. 

2. ASTM E648 – Standard Test Method for Critical Radiant Flux of Floor 

Covering Systems Using a Radiant Heat Energy Source. 

3. ASTM E662 – Standard Test Method for Specific Optical Density of Smoke 

Generated by Solid Materials. 

4. ASTM F1869 – Standard Test Method for Measuring Moisture Vapor Emission 

Rate of Concrete Subfloor Using Anhydrous Calcium Chloride. 

5. ASTM F2170 – Standard Test Method for Determining Relative Humidity in 

Concrete Floor Slabs Using in-situ Probes. 

 

C. International Organization for Standardization (ISO): 

 

1. ISO 9001 – Quality Management Systems – Requirements. 

2. ISO 14001 – Environmental Management Systems – Requirements and 

Guidance for Use. 

 

D. Occupational Safety and Health Administration (OSHA): 

 

1. OSHA 29 CFR 1910 – Occupational Safety and Health Standards. 

 

E. Consumer Product Safety Commission (CPSC): 

 

1. CPSC Federal Flammability Standard FF-1-70 – Standard for the Surface 

Flammability of Carpets and Rugs. 

 

F. The Carpet and Rug Institute (CRI). 

 

G. Americans with Disabilities Act (ADA). 

 

H. National Bureau of Standards (NBS). 
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I. National Fire Protection Association (NFPA): 

 

1. NFPA 253 – Standard Method of Test for Critical Radiant Flux of Floor 

Covering Systems Using a Radiant Heat Energy Source. 

 

1.3 SUMMARY 

 

A. This section relates to carpet tile and accessories. 

 

B. Refer to Drawings, Sheet A601- ROOM FINISH SCHEDULE AND MATERIALS 

SELECTION and Sheet A701 – FINISH FLOOR PLAN for carpet tile information, 

colors, locations, and patterns. 

 

1.4 PRE-INSTALLATION MEETING 

 

A. Convene a pre-installation meeting one week prior to installation of carpet tile. Suggested 

attendees: Architect, General Contractor, Carpet Tile installer, and Carpet Tile 

manufacturer representative to discuss the installation in detail. 

 

1.5 SUBMITTALS 

 

A. Product Specification. 

 

B. Specification for Adhesive. 

 

C. Shop Drawings. 

 

D. Samples. 

 

E. Schedule. 

 

F. Qualifications for Installer. 

 

1.6 CLOSEOUT SUBMITTALS 

 

A. Maintenance Instructions. 

 

B. Warranty Documents. 

 

1.7 QUALITY ASSURANCE 

 

A. Environmental: 

 

1. Green Label Plus Certified. 

2. Cradle to Cradle Certified Silver. 

3. NSF 140 Gold. 

4. Health Product Declaration. 

5. Declare Label, red list compliant. 

6. No PVC components. 
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B. Installer Qualifications: Installer who has been trained in the installation of carpet tile.  

 

C. Manufacturer Qualifications 

 

1. ISO 1400l. 

2. ISO 9001. 

 

D. Mockups at designated location for Architect review and approval. 

 

1.8 MATERIAL STORAGE AND HANDLING 

 

A. Store carpet tile on a flat surface, away from vents and direct sunlight. 

 

B. Store in protected dry conditions between 65 and 85 degrees F. 

 

1.9 SITE CONDITIONS 

 

A. The following conditions must be maintained for 24 hours prior to, during and 

permanently after installation: 

 

1. HVAC System must be operational. 

2. The installation site, carpet and adhesive must be between 50°F and 95°F.  

3. The installation site’s ambient relative humidity must not fall below 40%. 

4. Conduct relative humidity or Anhydrous Calcium Chloride testing. Results must 

be within the proper range for manufacturer’s recommended adhesive: 

 

a. Calcium Chloride ASTM F-1869 5.0 lbs per 1000 SF /24 hours. 

b. Relative Humidity ASTM F-2170 85%. 

c. Conduct pH testing on the floor in several locations. A reading below 5.0 

or above 9.0 requires corrective measures. 

 

PART 2 – PRODUCTS 

 

2.1 MODULAR CARPET TILE CPT – 2 

 

A. Product Information: 

 

1. Manufacturer: Shaw Contract® Flat Weave Tile. 

2. Collection: Community.  Color:  To be determined. 

3. Style Number: 5T321. 

4. Construction: Multi-Level Pattern Cut/Loop. 

5. Fiber: Ecosolution Q100™ Nylon. 

6. Dye Method: 100% Solution Dyed. 

7. Primary Backing: Synthetic. 

8. Secondary Backing: EcoWorx® Tile. 

9. Protective Treatments: SSP® Shaw Soil Protection. 

10. Recommended Adhesives: Shaw 5100, Shaw 4151, LokDots Adhesive Tabs, 

LoxWorx, Shaw 3800, or LoxWorx Carpet Tile Adhesive, as recommended by 

manufacturer for new substrate conditions. 

11. Size: 9”x 36”. 

12. Gauge: 1/12 inch (47.2 per 10 cm). 
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13. Stitches: 8.5 per inch (34.0 per 10 cm). 

14. Average Density: 6792 oz./cu. yd. 

15. Total Thickness: 0.245 inch (6.22 mm). 

16. Tufted Weight: 20 oz./sq. yd. 

17. Installation Method: Ashlar. 

 

B. Performance and Testing: 

 

1. Pill Test (CPSC FF 1-70): Pass. 

2. Radiant Panel (ASTM E648): Class I. 

3. NBS Smoke (ASTM E662): Less than 450. 

4. Electrostatic Propensity (AATCC-134): Less than 3.5 Kv. 

5. CRI Green Label Plus (GLP): GLP9968. 

6. ADA Compliance: Static Coefficient of Friction >0.6. Meets recommended value 

for ADA walking surfaces and accessible routes. 

 

C. Attributes & Certifications: 

 

1. Living Building Challenge (LBC): Free of Red List Chemicals. 

2. Declare: LBC Compliant. 

3. NSF 140: Gold. 

4. Total Recycled Content: 57% (Pre-Consumer 57% Post-Consumer 0%). 

 

D. Warranty: 

 

1. Lifetime Commercial Limited Warranty. 

 

2.2 INSTALLATION MATERIALS 

 

A. Adhesives:  

 

1. For EcoWorx (fiberglass reinforced):  

 

a. Shaw 5100 pressure sensitive:  8 lbs.   95% RH     pH 5-11. 

b. Shaw 3800 indoor/outdoor:  8 lbs.  90% RH     pH 5-9. 

c. LokDots dry adhesive:    No visible moisture pH 12. 

d. LokWorx tabs:    10 lbs.  85 RH        pH 12. 

 

B. Primer (if needed): 9050 is an acrylic solution made to neutralize excess alkali that is also 

recommend as a primer coat to prevent over absorption of adhesive and to ensure a better 

bond. Formulated with an antimicrobial agent, it provides protection against bacteria, 

fungi, and mildew in the wet or dry state. Contains no solvent, alcohol, or other 

hazardous materials per OSHA 29 CFR 1910.1200. Non-photo chemically reactive per 

rule #102. Available in 4-gallon pails. 

 

C. Leveling and Patching Compounds: Use a cementitious patching/leveling compound that 

meets or exceeds the required moisture level and pH requirements. Use of gypsum-based 

patching and/or leveling compounds which contain Portland or high alumina cement and 

meet or exceed the compressive strength of 3,000 psi are acceptable. 
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D. Floor Transition Strip (FTS) 

 

1. Basis of Design: Slim Line Transition Moulding as manufactured by Tarkett 

North America, Solon, OH 44139, (800) 899-8916, www.tarkettna.com . 

2. Style: SLT-XX-A for transition of ¼-inch (6.35 mm) carpet to 1/8-inch (3.18 

mm) resilient materials in locations as shown on the Drawings. 

3. Performance: 

 

a. Slip Resistance (ASTM D2047): Exceeds Federal Standards and ADA 

recommendations of 0.5 for flat surfaces. 

b. Fire Resistance (ASTM E648/NFPA 253): Critical Radiant Flux – Class 

1. 

 

4. Installation: 

 

a. Install as per manufacturer’s written instructions using Tarkett 946 

Premium Contact Adhesive for non-porous surfaces. 

 

PART 3 – EXECUTION 

 

3.1 EXAMINATION 

 

A. Examine substrates, with Installer present, for compliance with requirements for 

maximum moisture content, pH, smoothness and level. 

 

B. If dusting or powdering exists, seal the floor with a latex primer such as Shaw 9050. 

 

3.2 PREPARATION 

 

A. Substrates shall be smooth, structurally sound, permanently dry, clean and free of all 

foreign material such as dust, wax, solvents, paint, grease, oils, old adhesive residue, 

curing and hardening/ curing compounds, sealers and other foreign material that might 

prevent adhesive bond. 

 

B. Fill depressions or cracks with a cementitious patching/leveling compound that meets or 

exceeds the required moisture level and pH requirements. Use of gypsum-based patching 

and/or leveling compounds which contain Portland or high alumina cement and meet or 

exceed the compressive strength of 3,000 psi are acceptable. 

 

3.3 LAYOUT AND INSTALLATION 

 

A. Install all carpet tile in compliance with manufacturer’s 

recommendations and using manufacturer’s recommended 

products. 

 

B. Start the tile installation as near to the center of the room as 

possible and position it to use the largest perimeter cut tile 

size.  
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C. Snap a chalk line parallel to one major wall bisecting the starting point. It may be 

necessary to offset the center chalk line to assure perimeter tiles will be at least half size. 

 

D. Snap a second chalk line from the starting point at 90° to the first line. Use a 3-4-5, 6-8-

10, or larger triangle depending on the room size. Meters or feet may be used to lay out 

the triangle in these proportions.  

 

E. Use a full spread of adhesive applied with a 3/8” foam paint roller or 1/16 x 1/32 x 5/64 

u-notch trowel. The adhesive must be allowed to dry completely before installing the 

carpet. Installing into wet adhesive will result into a permanent bond and may cause the 

carpet to bubble. Trowel application of adhesive is recommended for EcoLogix. 

EcoWorx ES / EcoLogix ES no adhesive required. Approximate coverage rates are 35-40 

yards per gallon when applied with a roller, and 28 -33* yards per gallon when applied 

with a trowel. 

 

F. Install each full carton and complete an entire pallet before starting another pallet to 

minimize product variation. Each tile has directional arrows on the back. These arrows 

allow for one-directional or multi-directional installation. Some styles may be large scale 

or linear in design and require quarter turning. If you are unsure about whether or not 

your product requires a quarter turned installation, please contact 1.877.502.7429. 

Numbers within the arrows are for manufacturing purposes and are not related to 

installation. 

 

G. Begin installation at the intersection of two chalk lines. Continue until 

you complete one quadrant. Proceed to an adjoining quadrant until all 

four quadrants are completed. Larger areas may require chalk lines 

bisecting the original four quadrants. 

 

H. Install tiles using the pyramid technique. This gives you multiple 

alignment checks. If the edges do not align and the misalignment 

increases with progression of the installation, find and correct the 

source of the problem. 

 

I. Carpet tiles come in various sizes. All Shaw tiles have directional arrows on the back of 

the tile. Slide tiles into position to prevent yarn from being trapped between the tiles. 

Trapped yarn will adversely affect the appearance of the installation and will cause 

alignment problems. 

 

J. EcoWorx ES /EcoLogix ES are manufactured with the adhesive already applied. Once 

the tile is ready to install, simply peel the liner from the back and position snugly to the 

adjacent tile. 

 

K. Tiles must fit snugly, but not be compressed. Press the entire surface of the tile to ensure 

adhesion. Check for fit by measuring the length of ten full tiles after installation. The 

measurement must not be less than, or exceed by more than 1/4 inch, the length of the 

tiles being multiplied by ten. For example: if 24" X 24" tiles are being installed, the 

measurement should be between 240 and 240 1/4 inches. 

 

L. Measure and cut tiles from the back using a straight edge. Be sure the arrows are pointing 

in the correct direction. 
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M. Roll the entire installation with a 75 lb. or greater roller to assure the proper adhesion to 

the substrate. 

 

3.4 MAINTENANCE 

 

A. Post-installation Care 

 

1. Place plywood over the carpet when heavy objects will be moved within 24 

hours after installation. 

 

B. Preventative Floor Care 

 

1. Use protective chair mats under chairs with casters.  

2. Use soil removal mats at exterior entrances. 

3. Use absorbent mats in areas where moisture, oil and grease are present. 

 

C. Routine Maintenance 

 

1. Set a schedule depending on traffic and vacuum regularly. 

2. Remove spots with spot removers as soon as they occur.  

3. Use encapsulation agents periodically. 

4. Clean with hot water extraction periodically. 

 

Traffic Level Vacuum Spot Removal Interim Cleaning Hot Water Extraction 

Light 2/week As needed As needed 1/year 

Moderate 1/day As needed As needed 1/year 

Heavy 1/day As needed Monthly 4/year 

Extra Heavy 1/day As needed Weekly Monthly 

 

 

 

END OF SECTION 096813 
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SECTION 097720 – DECORATIVE FIBERGLASS REINFORCED WALL PANELS (FRP) 

 

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

A. Section Includes:   Prefinished polyester fiberglass reinforced plastic sheets and PVC 

trim, adhered to unfinished gypsum wallboard in locations as scheduled on the Drawings. 

 

B. Products Not Furnished or Installed under This Section: 

 

1. Gypsum substrate board. 

 

1.2 RELATED SECTIONS 

 

A. Section 092900 – GYPSUM BOARD:  Gypsum substrate board and metal stud framing. 

 

1.3 REFERENCE STANDARDS 

 

A. American Society for Testing and Materials (ASTM): 

 

1. ASTM D256 – Standard Test Methods for Determining the Izod Pendulum 

Impact Resistance of Plastics: Izod Impact Strength (ft. lb. / inch). 

2. ASTM D570 – Standard Test Method for Water Absorption of Plastics: Water 

Absorption (%). 

3. ASTM D638 - Standard Test Method for Tensile Properties of Plastics: Tensile 

strength (psi) & Tensile Modulus (psi). 

4. ASTM D790 - Standard Test Methods for Flexural Properties of Unreinforced 

and Reinforced Plastics and Electrical Insulating Materials: Flexural Strength 

(psi) & Flexural Modulus (psi). 

5. ASTM D2583 - Standard Test Method for Indentation Hardness of Rigid Plastics 

by Means of a Barcol Impressor: Barcol hardness. 

6. ASTM D5319 – Standard Specification for Glass-Fiber Reinforced Polyester 

Wall and Ceiling Panels. 

7. ASTM E84 - Standard Test Method for Surface Burning Characteristics of 

Building Materials. 

 

1.4 SUBMITTALS 

 

A. Product Data:  Submit sufficient manufacturer's data to indicate compliance with these 

specifications, including: 

 

1. Preparation instructions and recommendations. 

2. Storage and handling requirements and recommendations. 

3. Installation methods.   

 

B. Shop Drawings:  Submit elevations of each wall showing location of paneling and trim 

members with respect to all discontinuities in the wall elevation. 

 

C. Selection Samples:  Submit manufacturer’s standard color pattern selection samples 

representing manufacturer's full range of available colors and patterns. 
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D. Samples for Verification:   Submit appropriate section of panel for each finish selected 

indicating the color, texture, and pattern required. 

 

1. Submit complete with specified applied finish. 

2. For selected patterns show complete pattern repeat.  

3. Exposed Molding and Trim:  Provide samples of each type, finish, and color. 

 

E. Manufacturers Material Safety Data Sheets (MSDS) for adhesives, sealants and other 

pertinent materials prior to their delivery to the site. 

 

1.5 QUALITY ASSURANCE 

 

A. Conform to building code requirements for interior finish for smoke and flame spread 

requirements as tested in accordance with:  

 

1. ASTM E 84 (Standard Test Method for Surface Burning Characteristics of 

Building Materials): 

 

a. Wall Required Rating – Class A. 

 

B. Sanitary Standards:  System components and finishes to comply with: 

 

1. United States Department of Agriculture (USDA) requirements for food 

preparation facilities, incidental contact. 

2. Food and Drug Administration (FDA) 1999 Food Code 6-101.11. 

 

1.6 DELIVERY, STORAGE AND HANDLING 

 

A. Deliver materials factory packaged on strong pallets.    

 

B. Store panels and trim lying flat, under cover and protected from the elements.  Allow 

panels to acclimate to room temperature (range of 60 to 75°F) for 48 hours prior to 

installation.  

 

1.7 PROJECT CONDITIONS 

 

A. Environmental Limitations:  Building is to be fully enclosed prior to installation with 

sufficient heat (70° F) and ventilation consistent with good working conditions for finish 

work 

 

B. During installation and for not less than 48 hours before, maintain an ambient 

temperature and relative humidity within limits required by type of adhesive used and 

recommendation of adhesive manufacturer.  

 

1. Provide ventilation to disperse fumes during application of adhesive as 

recommended by the adhesive manufacturer.  

 

1.8 WARRANTY 

 

A. Furnish one year guarantee against defects in material and workmanship. 
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PART 2 - PRODUCTS 

 

2.1 ACCEPTABLE MANUFACTURER  

 

A. Basis of Design:  Marlite; 1 Marlite Drive, Dover, OH  44622.  800-377-1221 FAX (330) 

343-4668 Email:  info@marlite.com www.marlite.com.  

 

B. Basis of Design Product:   

 

1. Marlite Standard FRP. 

 

2.2 PANELS 

 

A. Fiberglass reinforced thermosetting polyester resin panel sheets complying with ASTM D 

5319. 

 

1. Coating:  Multi-layer print, primer and finish coats or applied over-layer.  

2. Dimensions: 

 

a. Thickness – 0.090 “ (2.29mm) nominal. 

b. Width - 4'-0”  (1.22m) nominal. 

c. Length – 10’-0” (3.0m) nominal. 

 

3. Tolerance: 

 

a. Length and Width:  +/-1/8 “ (3.175mm). 

b. Square -  Not to exceed 1/8 “ for 8 foot (2.4m) panels or 5/32 “ (3.96mm) 

for 10 foot (2.4m) panels. 

 

B. Properties:  Resistant to rot, corrosion, staining, denting, peeling, and splintering. 

 

1. Flexural Strength - 1.0 x 104 psi per ASTM D 790. (7.0 kilogram-force/square 

millimeter). 

2. Flexural Modulus - 3.1 x 105 psi per ASTM D 790. (217.9 kilogram-force/square 

millimeter). 

3. Tensile Strength - 7.0 x 103 psi per ASTM D 638. (4.9 kilogram-force/square 

millimeter). 

4. Tensile Modulus - 1.6 x 105 psi per ASTM D 638. (112.5 kilogram-force/square 

millimeter). 

5. Water Absorption - 0.72% per ASTM D 570. 

6. Barcol Hardness (scratch resistance) of 35 55 as per ASTM D 2583.  

7. Izod Impact Strength of 72 ft. lbs./in as per ASTM D 256. 

 

C. Back Surface:  Smooth.  Imperfections which do not affect functional properties are not 

cause for rejection. 

 

D. Front Finish:  In accordance with preapproved sample. 

 

1. Color: No. 100 - White. 

2. Surface  Pebbled. 
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3. Fire Rating  Class A. 

4. Size: 

 

a. Marlite FRP  

 

1) 48” x 108” x 0.090” nom. 

2) 48” X 120” BY 0.090 nom. 

3) Coordinate length (height) with ceiling height of rooms 

scheduled to receive FRP. 

 

2.3 MOLDINGS 

 

A. SaniSeal Trim: Co-extruded, dual-durometer polypropylene/monprene profiles with 

Dual-Seal Technology and high-performance pressure sensitive adhesive. 

 

1. S650 Inside Corner, 10’ length. 

2. S660 Outside Corner, 10’ length. 

3. S665 Division, 8’ length. 

4. S670 Edge, 10’ length. 

5. Color: as selected by Architect from Manufacturer’s available standard colors. 

 

2.4 ACCESSORIES 

 

A. Fasteners:  Non-staining nylon drive rivets. 

 

1. Match panel colors. 

2. Length to suit project conditions. 

 

B. Adhesive:  Either of the following construction adhesives complying with ASTM C 557. 

 

1. Marlite C-551 FRP Adhesive - Water- resistant, non-flammable adhesive. 

2. Marlite C-915 Construction Adhesive - Flexible, water-resistant, solvent based 

adhesive, formulated for fast, easy application. 

3. Titebond Advanced Polymer Panel Adhesive – VOC compliant, non-flammable, 

environmentally safe adhesive. 

 

C. Sealant:   

 

1. Marlite Brand MS-250 Clear Silicone Sealant. 

2. Marlite Brand MS-251 White Silicone Sealant. 

3. Marlite Brand - Color Match Sealant. 

 

PART 3 - EXECUTION 

 

3.1 PREPARATION 

 

A. Examine backup surfaces to determine that corners are plumb and straight, surfaces are 

smooth, uniform, clean and free from foreign matter, nails countersunk, joints and cracks 

filled flush and smooth with the adjoining surface.  

 

1. Verify that stud spacing does not exceed 24” (61cm) on-center.   
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B. Repair defects prior to installation. 

 

1. Level wall surfaces to panel manufacturer’s requirements.  Remove protrusions 

and fill indentations. 

 

3.2 INSTALLATION 

 

A. Comply with manufacturer's recommended procedures and installation sequence.  

 

B. Cut sheets to meet supports allowing 1/8” (3 mm) clearance for every 8 foot (2.4m) of 

panel. 

 

1. Cut and drill with carbide tipped saw blades or drill bits, or cut with shears.   

2. Pre-drill fastener holes 1/8” (3mm) oversize with high speed drill bit. 

 

a. Space at 8” (200mm) maximum on center at perimeter, approximately 1” 

from panel edge. 

b. Space at in field in rows 16’ (40.64cm) on center, with fasteners spaced 

at 12” (30.48 cm) maximum on center.  

 

C. Apply panels to board substrate, above base, vertically oriented with seams plumb and 

pattern aligned with adjoining panels. 

 

1. Install panels with manufacturer's recommended gap for panel field and corner 

joints.  

 

a. Adhesive trowel and application method to conform to adhesive 

manufacturer’s recommendations. 

b. Drive fasteners for snug fit.  Do not over-tighten.   

 

D. Apply panel moldings to all panel edges using silicone sealant providing for required 

clearances. 

 

1. All moldings must provide for a minimum 1/8 “ (3mm) of panel expansion at 

joints and edges, to insure proper installation. 

2. Apply sealant to all moldings, channels and joints between the system and 

different materials to assure watertight installation. 

 

3.3 CLEANING 

 

A. Remove excess sealant from panels and moldings.  Wipe panel down using a damp cloth 

and mild soap solution or cleaner. 

 

B. Refer to manufacturer's specific cleaning recommendations Do not use abrasive cleaners. 

 

 

 

 

 

END OF SECTION 097720 
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SECTION 099110 - PAINTING 

 

PART 1 - GENERAL 

 

1.1 RELATED DOCUMENTS 

 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and Division 1 Specification Sections, apply to this Section. 

 

1.2 SUMMARY 

 

A. This Section includes surface preparation, painting, and finishing of exposed interior and 

exterior items and surfaces. 

 

1. Surface preparation, priming, and finish coats specified in this Section are in 

addition to shop-priming and surface treatment specified under other Sections. 

 

B. Paint exposed surfaces whether or not colors are designated in schedules, except where a 

surface or material is specifically indicated not to be painted or is to remain natural.  

Where an item or surface is not specifically mentioned, paint the same as similar adjacent 

materials or surfaces.  If color or finish is not designated, the Architect will select from 

standard colors or finishes available. 

 

C. Painting is not required on prefinished items, finished metal surfaces, concealed surfaces, 

operating parts, and labels. 

 

1. Labels:  Do not paint over Underwriters Laboratories, Factory Mutual or other 

code-required labels or equipment name, identification, performance rating, or 

nomenclature plates. 

 

1.3 SUBMITTALS 

 

A. General:  Submit the following according to Conditions of the Contract and Specification 

Section 013300 – SUBMITTAL PROCEDURES. 

 

B. Product data for each paint system specified, including block fillers and primers. 

 

1. Provide the manufacturer's technical information including label analysis and 

instructions for handling, storage, and application of each material proposed for 

use. 

2. List each material and cross-reference the specific coating, finish system, and 

application.  Identify each material by the manufacturer's catalog number and 

general classification. 

 

C. Samples for initial color selection in the form of manufacturer's color charts. 

 

1. After color selection, the Architect will furnish color chips for surfaces to be 

coated. 
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D. Samples for Verification Purposes:  Provide samples of each color and material to be 

applied, with texture to simulate actual conditions, on representative samples of the actual 

substrate in 12" squares. 

 

1. Provide a list of material and application for each coat of each sample.  Label 

each sample as to location and application. 

2. Submit samples on the following substrates for the Architect's review of color 

and texture only: 

 

a. Painted Wood:  Provide two 12-inch-square samples of each color and 

material on hardboard. 

b. Stained or Natural Wood:  Provide two 4-by-8-inch samples of natural 

and stained wood finish on actual wood surfaces. 

 

1.4 QUALITY ASSURANCE 

 

A. Applicator Qualifications:  Engage an experienced applicator who has completed painting 

system applications similar in material and extent to those indicated for the Project that 

have resulted in a construction record of successful in-service performance. 

 

B. Single-Source Responsibility:  Provide primers and undercoat paint produced by the 

same manufacturer as the finish coats. 

 

C. Field Samples:  On wall surfaces and other exterior and interior components, duplicate 

finishes of prepared samples.  Provide full-coat finish samples on at least 100 sq. ft. of 

surface until required sheen, color, and texture are obtained; simulate finished lighting 

conditions for review of in-place work. 

 

1. Final acceptance of colors will be from job-applied samples. 

 

1.5 DELIVERY, STORAGE, AND HANDLING 

 

A. Deliver materials to the job site in the manufacturer's original, unopened packages and 

containers bearing manufacturer's name and label, and the following information: 

 

1. Product name or title of material. 

2. Product description (generic classification or binder type). 

3. Manufacturer's stock number and date of manufacture. 

4. Contents by volume, for pigment and vehicle constituents. 

5. Thinning instructions. 

6. Application instructions. 

7. Color name and number. 

 

B. Store materials not in use in tightly covered containers in a well-ventilated area at a 

minimum ambient temperature of 45 deg F (7 deg C).  Maintain containers used in 

storage in a clean condition, free of foreign materials and residue. 

 

1. Protect from freezing.  Keep storage area neat and orderly.  Remove oily rags and 

waste daily.  Take necessary measures to ensure that workers and work areas are 

protected from fire and health hazards resulting from handling, mixing, and 

application. 
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1.6 JOB CONDITIONS 

 

A. Apply water-based paints only when the temperature of surfaces to be painted and 

surrounding air temperatures are between 50 deg F (10 deg C) and 90 deg F (32 deg C). 

 

B. Apply solvent-thinned paints only when the temperature of surfaces to be painted and 

surrounding air temperatures are between 45 deg F (7 deg C) and 95 deg F (35 deg C). 

 

C. Do not apply paint in snow, rain, fog, or mist; or when the relative humidity exceeds 85 

percent; or at temperatures less than 5 deg F (3 deg C) above the dew point; or to damp or 

wet surfaces. 

 

1. Painting may continue during inclement weather if surfaces and areas to be 

painted are enclosed and heated within temperature limits specified by the 

manufacturer during application and drying periods. 

 

PART 2 - PRODUCTS 

 

2.1 MANUFACTURERS 

 

A. Acceptable Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated in the Work include, but are not limited to, the 

following: 

 

1. Basis of Design:  Benjamin Moore and Company. 

2. Acceptable Alternate:  Sherwin Williams Company (S-W). 

 

2.2 PAINT MATERIALS, GENERAL 

 

A. Material Compatibility:  Provide block fillers, primers, finish coat materials, and related 

materials that are compatible with one another and the substrates indicated under 

conditions of service and application, as demonstrated by the manufacturer based on 

testing and field experience. 

 

B. Material Quality:  Provide the manufacturer's best-quality trade sale paint material of the 

various coating types specified.  Paint material containers not displaying manufacturer's 

product identification will not be acceptable. 

 

1. Proprietary Names:  Use of manufacturer's proprietary product names to 

designate colors or materials is not intended to imply that products named are 

required to be used to the exclusion of equivalent products of other 

manufacturers.  Furnish the manufacturer's material data and certificates of 

performance for proposed substitutions. 

 

C. Colors:  Provide color selections made by the Architect from the manufacturer's full 

range of standard colors. 
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PART 3 - EXECUTION 

 

3.1 EXAMINATION 

 

A. Examine substrates and conditions under which painting will be performed for 

compliance with paint application requirements.  Surfaces receiving paint must be 

thoroughly dry before paint is applied. 

 

1. Do not begin to apply paint until unsatisfactory conditions have been corrected. 

2. Start of painting will be construed as the Applicator's acceptance of surfaces and 

conditions within a particular area. 

 

B. Coordination of Work:  Review other Sections in which primers are provided to ensure 

compatibility of the total system for various substrates.  On request, furnish information 

on characteristics of finish materials to ensure use of compatible primers. 

 

1. Notify the Architect about anticipated problems using the materials specified 

over substrates primed by others. 

 

3.2 PREPARATION 

 

A. General:  Remove hardware and hardware accessories, plates, machined surfaces, 

lighting fixtures, and similar items already installed that are not to be painted, or provide 

surface-applied protection prior to surface preparation and painting.  Remove these items, 

if necessary, to completely paint the items and adjacent surfaces.  Following completion 

of painting operations in each space or area, have items reinstalled by workers skilled in 

the trades involved. 

 

B. Cleaning:  Before applying paint or other surface treatments, clean the substrates of 

substances that could impair the bond of the various coatings.  Remove oil and grease 

prior to cleaning.  Schedule cleaning and painting so dust and other contaminants from 

the cleaning process will not fall on wet, newly painted surfaces. 

 

C. Surface Preparation:  Clean and prepare surfaces to be painted according to the 

manufacturer's instructions for each particular substrate condition and as specified. 

 

1. Provide barrier coats over incompatible primers or remove and reprime.  Notify 

Architect in writing about anticipated problems using the specified finish-coat 

material with substrates primed by others. 

2. Wood:  Clean surfaces of dirt, oil, and other foreign substances with scrapers, 

mineral spirits, and sandpaper, as required.  Sand surfaces exposed to view 

smooth and dust off. 

 

a. Scrape and clean small, dry, seasoned knots, and apply a thin coat of 

white shellac or other recommended knot sealer before applying primer.  

After priming, fill holes and imperfections in finish surfaces with putty 

or plastic wood filler.  Sand smooth when dried. 
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b. Prime, stain, or seal wood to be painted immediately upon delivery.  

Prime edges, ends, faces, undersides, and backsides of wood, including 

cabinets, counters, cases, and paneling. 

c. When transparent finish is required, backprime with spar varnish. 

d. Backprime paneling on interior partitions where masonry, plaster, or 

other wet wall construction occurs on backside. 

e. Seal tops, bottoms, and cutouts of unprimed wood doors with a heavy 

coat of varnish or sealer immediately upon delivery. 

 

3. Ferrous Metals:  (Note:  Paint all exposed ferrous metals on the exterior of the 

building)  Clean ungalvanized ferrous metal surfaces that have not been 

shop-coated; remove oil, grease, dirt, loose mill scale, and other foreign 

substances.  Use solvent or mechanical cleaning methods that comply with 

recommendations of the Steel Structures Painting Council (SSPC). 

 

a. Blast steel surfaces clean as recommended by the paint system 

manufacturer. 

b. Touch up bare areas and shop-applied prime coats that have been 

damaged.  Wire-brush, clean with solvents recommended by the paint 

manufacturer, and touch up with the same primer as the shop coat. 

 

4. Galvanized Surfaces:  Clean galvanized surfaces with nonpetroleum-based 

solvents so that the surface is free of oil and surface contaminants.  Remove 

pretreatment from galvanized sheet metal fabricated from coil stock by 

mechanical methods. 

 

D. Materials Preparation:  Carefully mix and prepare paint materials according to 

manufacturer's directions. 

 

1. Maintain containers used in mixing and applying paint in a clean condition, free 

of foreign materials and residue. 

2. Stir material before application to produce a mixture of uniform density; stir as 

required during application.  Do not stir surface film into material.  Remove film 

and, if necessary, strain material before using. 

3. Use only thinners approved by the paint manufacturer and only within 

recommended limits. 

 

3.3 APPLICATION 

 

A. General:  Apply paint according to manufacturer's directions.  Use applicators and 

techniques best suited for substrate and type of material being applied. 

 

B. Do not paint over dirt, rust, scale, grease, moisture, scuffed surfaces, or conditions 

detrimental to formation of a durable paint film. 

 

1. Paint colors, surface treatments, and finishes are indicated in the schedules. 

2. Provide finish coats that are compatible with primers used. 
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3. The number of coats and the film thickness required are the same regardless of 

the application method.  Do not apply succeeding coats until the previous coat 

has cured as recommended by the manufacturer.  Sand between applications 

where sanding is required to produce a smooth even surface according to the 

manufacturer's directions. 

4. Apply additional coats if undercoats, stains, or other conditions show through 

final coat of paint until paint film is of uniform finish, color, and appearance.  

Give special attention to ensure that surfaces, including edges, corners, crevices, 

welds, and exposed fasteners, receive a dry film thickness equivalent to that of 

flat surfaces. 

5. The term exposed surfaces includes areas visible when permanent or built-in 

fixtures, convector covers, covers for finned tube radiation, grilles, and similar 

components are in place.  Extend coatings in these areas, as required, to maintain 

the system integrity and provide desired protection. 

6. Paint surfaces behind movable equipment and furniture the same as similar 

exposed surfaces.  Before the final installation of equipment, paint surfaces 

behind permanently fixed equipment or furniture with prime coat only. 

7. Paint interior surfaces of ducts, where visible through registers or grilles, with a 

flat, nonspecular black paint. 

8. Paint back sides of access panels and removable or hinged covers to match 

exposed surfaces. 

9. Finish interior of wall and base cabinets and similar field-finished casework to 

match exterior. 

10. Finish exterior doors on tops, bottoms, and side edges same as exterior faces. 

11. Sand lightly between each succeeding enamel or varnish coat. 

12. Omit primer on metal surfaces that have been shop-primed and touch-up painted. 

 

C. Scheduling Painting:  Apply first coat to surfaces that have been cleaned, pretreated, or 

otherwise prepared for painting as soon as practicable after preparation and before 

subsequent surface deterioration. 

 

1. Allow sufficient time between successive coats to permit proper drying.  Do not 

recoat until paint has dried to where it feels firm, does not deform or feel sticky 

under moderate thumb pressure, and where application of another coat of paint 

does not cause the undercoat to lift or lose adhesion. 

 

D. Application Procedures:  Apply paints and coatings by brush, roller, spray, or other 

applicators according to the manufacturer's directions. 

 

1. Brushes:  Use brushes best suited for the material applied. 

2. Rollers:  Use rollers of carpet, velvet back, or high-pile sheep's wool as 

recommended by the manufacturer for the material and texture required. 

3. Spray Equipment:  Use airless spray equipment with orifice size as recommended 

by the manufacturer for the material and texture required. 

4. Spray Application: 

 

a. Confine spray application to metal framework and similar surfaces where 

hand brush work would be inferior. 

  



PAINTING 099110 - 7 

b. Wherever spray application is used, apply each coat to provide the 

equivalent hiding of brush-applied coats.  Do not double back with spray 

equipment for the purpose of building up film thickness of two coats in 

one pass. 

 

E. Minimum Coating Thickness:  Apply materials no thinner than the manufacturer's 

recommended spreading rate.  Provide the total dry film thickness of the entire system as 

recommended by the manufacturer. 

 

F. Prime Coats:  Before applying finish coats, apply a prime coat of material, as 

recommended by the manufacturer, to material that is required to be painted or finished 

and that has not been prime-coated by others.  Recoat primed and sealed surfaces where 

evidence of suction spots or unsealed areas in first coat appears, to ensure a finish coat 

with no burn-through or other defects due to insufficient sealing. 

 

G. Pigmented (Opaque) Finishes:  Completely cover to provide a smooth, opaque surface of 

uniform finish, color, appearance, and coverage.  Cloudiness, spotting, holidays, laps, 

brush marks, runs, sags, ropiness, or other surface imperfections will not be acceptable. 

 

H. Transparent (Clear) Finishes:  Use multiple coats to produce a glass-smooth surface film 

of even luster.  Provide a finish free of laps, cloudiness, color irregularity, runs, brush 

marks, orange peel, nail holes, or other surface imperfections. 

 

1. Provide satin finish for final coats. 

 

I. Completed Work:  Match approved samples for color, texture, and coverage.  Remove, 

refinish, or repaint work not complying with specified requirements. 

 

3.4 FIELD QUALITY CONTROL 

 

A. The Owner reserves the right at his expense to invoke the following test procedure at any 

time and as often as the Owner deems necessary during the period when paint is being 

applied: 

 

1. Quantitative materials analysis. 

2. Abrasion resistance. 

3. Apparent reflectivity. 

4. Flexibility. 

5. Washability. 

6. Absorption. 

7. Accelerated weathering. 

8. Dry opacity. 

9. Accelerated yellowness. 

10. Recoating. 

11. Skinning. 

12. Color retention. 

13 Alkali and mildew resistance. 
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B. If test results show material being used does not comply with specified requirements, the 

Contractor may be directed to stop painting, remove noncomplying paint, pay for testing, 

repaint surfaces coated with rejected paint, and remove rejected paint from previously 

painted surfaces if, upon repainting with specified paint, the two coatings are 

incompatible. 

 

3.5 CLEANING 

 

A. Cleanup:  At the end of each work day, remove empty cans, rags, rubbish, and other 

discarded paint materials from the site. 

 

1. After completing painting, clean glass and paint-spattered surfaces.  Remove 

spattered paint by washing and scraping.  Be careful not to scratch or damage 

adjacent finished surfaces. 

 

3.6 PROTECTION 

 

A. Protect work of other trades, whether being painted or not, against damage by painting.  

Correct damage by cleaning, repairing or replacing, and repainting, as acceptable to 

Architect. 

 

B. Provide "Wet Paint" signs to protect newly painted finishes.  Remove temporary 

protective wrappings provided by others to protect their work after completing painting 

operations. 

 

1. At completion of construction activities of other trades, touch up and restore 

damaged or defaced painted surfaces. 

 

3.7 EXTERIOR PAINT SCHEDULE 

 

A. General: Provide the following paint systems for the various substrates indicated. Paint 

products listed are based on Sherwin Williams Company (S-W), however other 

equivalent painting systems from other paint manufacturers may be submitted for review 

and approval. Refer to paragraph 2.1. 

 

B. Ferrous Metal: (Metal Doors and Frames, Railings, and Miscellaneous Metals) Note: a 

separate primer is not required on shop-primed items. 

 

1. Semi-Gloss Alkyd Urethane Enamel: Two finish coats over primer. 

 

a. Touch up shop primer with SW B66-1300 Series, Pro-Cryl® Universal 

Water Based Primer. 

b. First and Second Coats: SW B53-1150 Series, WB Alkyd Urethane 

Enamel, Semi-Gloss. 
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C. Zinc-Coated Metal: (Exposed Galvanized Metal) 

 

1. Semi-Gloss Acrylic Enamel: Two finish coats. 

 

a. First and Second Coats: Semi-Gloss Acrylic Enamel. 

 

1) S-W: Pro Industrial™ DTM Acrylic Semi-Gloss Enamel 

B66W01153 Series – Deep Base (Tint). 

 

D. Concrete: 

 

1. Primer: Acrylic latex primer/sealer. S-W Loxon® Concrete & Masonry 

Primer/Sealer Interior/Exterior Latex A24W08300 Series – White. 

2. First and Second Coats: S-W ConFlex XL Smooth Elastomeric High Build 

Coating, A5-400 Series. 

 

E. Concrete Block: 

 

1. Primer: Acrylic resin surfacer. S-W Loxon® Block Surfacer, A24W00200 

Series. 

2. First and Second Coats: S-W ConFlex XL Smooth Elastomeric High Build 

Coating, A5-400 Series. 

 

F. Concrete & Asphalt Pavements: (Parking lot striping, hazardous area striping, HC 

parking symbols, concrete curb painting).  Coordinate with Division 32 – EXTERIOR 

IMPROVEMENTS, 

 

1. Traffic Paint, White color: S-W ProMar® Alkyd Fast Dry Zone Marking Paint, 

TM5494 White. 

2. Traffic Paint, Yellow color: S-W ProMar® Alkyd Fast Dry Zone Marking Paint, 

TM5495 Lead Free Yellow. 

3. Traffic Paint, Red color: S-W Setfast® Premium Alkyd Zone Marking Paint, 

A302 Red. 

 

3.8 INTERIOR PAINT SCHEDULE 

 

A. General: Provide the following paint systems for the various substrates indicated. Paint 

products listed are based on Sherwin Williams Company (S-W), however other 

equivalent painting systems from other paint manufacturers may be submitted for review 

and approval. Refer to paragraph 2.1. 

 

B. Gypsum Drywall Systems: (Gypsum board walls scheduled for paint) 

 

1. Acrylic Latex Eg-Shel (Satin): Three coat system, primer + 2 finish coats. 

 

a. Primer: S-W PVA Interior Latex Primer & Sealer, B28W08000 White. 

b. First and Second Coats: S-W ProMar® 200 Zero VOC Interior Latex Eg-

Shel, B20W12651 Extra White. 
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C. Exposed Open Ceilings (Floor/roof deck, exposed structural framing, ductwork, conduit) 

and Gypsum Board ceilings scheduled for paint: 

 

1. Flat Acrylic Dryfall: Two finish coats over primer (if required.) 

 

a. Primer: Furnish and install as recommended by paint manufacturer for 

specific substrate receiving paint. 

b. Exposed Open Ceilings: First and Second Coats: S-W Pro Industrial™ 

Waterborne Acrylic Dryfall, B42W02181 Flat White + Custom Color tint 

to match Sherwin Williams 7069 “Iron Ore” (P-5 on Room Finish 

Schedule, Sheet A601). 

c. Gypsum Board Ceilings: First and Second Coats: S-W Pro Industrial™ 

Waterborne Acrylic Dryfall, B42W02181 Flat White. 

d. Refer to Drawings for specific exposed open ceiling locations and 

gypsum board ceilings receiving dryfall paint. 

 

D. Painted Woodwork: (Millwork, Doors, and miscellaneous wood where indicated on 

Drawings to be painted.) 

 

1. Semi-Gloss: Three coat system, primer + 2 finish coats. 

 

a. Primer: S-W Prep Rite® Problock® Interior/Exterior Latex 

Primer/Sealer, B51W00620 White. 

b. First and Second Coats: Interior Semi-Gloss water-based epoxy: 

 

1) S-W Pro Industrial™ Pre-Catalyzed Waterbased Epoxy, K46-

150 Series Semi-Gloss, Extra White. 

 

E. Stained Woodwork: (Millwork and miscellaneous trim where indicated on Drawings to 

be stained). 

 

1. Stained, Varnish Rubbed Finish: Two finish coats over stain. 

 

a. First Stain Coat: Oil-type interior wood stain. 

 

1) S-W Wood Classics® 250 VOC Interior Oil Stain, A49T00804 

Clear Base. 

 

b. Second and Third Coats: Waterborne polyurethane varnish. 

 

1) S-W Wood Classics® Waterborne Polyurethane Varnish, 

A68F00090 Satin Clear. 
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F. Ferrous Metal: (Metal Doors and Frames) 

 

1. Semi-Gloss Epoxy Finish: Two finish coats over primer. 

 

a. Primer: Synthetic acrylic quick-drying, rust-inhibiting primer. 

 

1) S-W Pro Industrial™ Pro-Cryl Universal Primer, B66W00310 

Off White. 

 

b. First and Second Coats: S-W Pro Industrial™ Pre-Catalyzed Waterbased 

Epoxy, K46-150 Series Semi-Gloss. 

 

 

 

 

END OF SECTION 099110 
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SECTION 102800 - TOILET ACCESSORIES 

 

PART 1 - GENERAL 

 

1.1 SUBMITTALS 

 

A. Submittals:  Manufacturer's product data for each toilet accessory item specified, including 

details of construction relative to materials, dimensions, gages, profiles, mounting 

methods, specified options, and finishes. 

 

PART 2 - PRODUCTS 

 

2.1 MANUFACTURERS 

 

A. Manufacturers:  Basis of Design:  Subject to compliance with requirements, provide toilet 

accessories by: 

 

1. Global Industries. 

2. Koala Kare. 

3. Bobrick. 

4.  Bradley.  

5. Or approved equivalent.  

 

B. Provide toilet accessories as scheduled on the Drawings.  Refer to Drawing Sheet 401 – 

ENLARGED PLANS & INTERIOR ELEVATIONS. 

 

PART 3 - EXECUTION 

 

3.1 INSTALLATION 

 

A. Installation:  Install toilet accessory units according to manufacturers' printed installation 

instructions, using fasteners appropriate to substrate as recommended by unit 

manufacturer.  Install units plumb and level, firmly anchored in locations and at heights 

indicated. 

 

1. Secure mirrors to walls in concealed, tamperproof manner with special hangers, 

toggle bolts, or screws.  Set units plumb, level, and square at locations indicated, 

in accordance with manufacturer's instructions for type of substrate involved. 

2. Adjust toilet accessories for proper operation and verify that mechanisms function 

smoothly.  Replace damaged or defective items. 

3. Clean and polish all exposed surfaces strictly according to manufacturer's 

recommendations after removing temporary labels and protective coatings. 

 

 

 

 

 

END OF SECTION 102800 
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SECTION 104116 – EMERGENCY KEY CABINETS 

 

PART 1 - GENERAL 

 

1.1 SUMMARY 

 

A. Section Includes: Secure exterior key storage cabinet for use by fire & police departments 

to obtain rapid building entry. Install in location as shown on the Drawings. 

 

B. Related Sections: 

 

1. Section 042000 – UNIT MASONRY. 

2. Section 072413.23 – ALUMINUM COMPOSITE MATERIAL (ACM) 

PANELS. 

 

C. Reference Standards: 

 

1. National Fire Protection Association (NFPA). 

 

2. Underwriters Laboratories (UL): 

 

a. UL 437 – Standard for Key Locks. 

b. UL 1037 – Standard for Anti-Theft Alarms and Devices. 

c. UL 1332 – Standard for Organic Coatings for Steel Enclosures for 

Outdoor Use Electrical Equipment. 

d. UL 1610 – Standard for Central-Station Burglar-Alarm Units. 

 

1.2 SUBMITTALS 

 

A. Submit the following under provisions of Section 013300 – SUBMITTAL 

PROCEDURES: 

 

1. Product Data and manufacturer’s standard installation methods and details. 

2. Shop Drawings: Include methods of installation differing from manufacturer’s 

standard details. Indicate dimensions, clearances, depth of recess, anchors, and 

accessories. 

 

1.3 DELIVERY, STORAGE, AND HANDLING 

 

 A. Store product in manufacturer’s unopened packaging until ready for installation. 

 

1.4 COORDINATION 

 

A. Coordinate Work with other operations and installation of adjacent finish materials to 

avoid damage to installed materials. 
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PART 2 – PRODUCTS 

 

2.1 MANUFACTURER 

 

A. Basis of Design: Knox Company, 1601 W. Deer Valley Road, Phoenix, AZ 85027, (800) 

552-5669; Fax: (623) 687-2290; www.knoxbox.com. 

 

2.2 HIGH-SECURITY KEY LOCK BOX 

 

A. Basis of Design: Knox Box 3200, surface mount key lock box with the following 

features: 

 

1. ¼” plate steel housing. 

2. ½” thick steel door with stainless steel hinge and interior weather-resistant gasket 

seal.  

3. Box assembly shall be UL listed and meet requirements of UL 437, UL 1037, UL 

1332, and UL 1610, and NFPA Fire Code. 

4. Exterior Dimensions: 

 

a. Surface Mount Body: 4” high x 5” wide x 3-7/8” deep. 

 

5. Mounting: Surface mount.. 

6. Lock: UL listed. Double-acting rotating tumblers and hardened steel pins 

accessed by a biased cut key. 1/8” thick stainless steel dust cover with tamper 

seal mounting capability. 

7. Finish: Knox-Coat proprietary finishing process. 

8. Color: Aluminum. 

 

PART 3 – EXECUTION 

 

3.1 EXAMINATION 

 

A. Examine conditions of substrates and other adjacent conditions under which this Work is 

to be performed. 

 

B. If substrate preparation is the responsibility of another installer, notify Architect of 

unsatisfactory preparation before proceeding. 

 

3.2 PREPARATION 

 

A. Clean surfaces thoroughly prior to installation. 

 

B. Prepare surfaces using methods recommended by manufacturer for achieving the best 

result for the substrate under project conditions. 

 

3.3 INSTALLATION 

 

A. Install in accordance with manufacturer’s instructions. 

 

B. Use anchorage devices to securely fasten assembly to wall construction without distortion 

or stress. 
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C. Install and align unit, level and plumb, and at recommended mounting height. 

 

3.4 CLEANING 

 

A. Clean unit using non-abrasive materials and methods recommended by manufacturer. 

 

B. Touch-up, repair, or replace damaged components before Substantial Completion. 

 

3.5 PROTECTION 

 

A. Protect installed unit until Substantial Completion and acceptance by Owner. 

 

 

END OF SECTION 104116 
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SECTION 104416 - FIRE EXTINGUISHERS, CABINETS, AND ACCESSORIES 

 

PART 1 - GENERAL 

 

1.1 SUBMITTALS 

 

A. Submittals:  Submit the following: 

 

1. Product Data:  Include rough-in dimensions, details showing mounting methods, 

relationships of box and trim to surrounding construction, door hardware, cabinet 

type and materials, trim style, door construction, panel style, and materials. 

 

B. Coordination:  Verify that cabinets are sized to accommodate type and capacity of 

extinguishers indicated. 

 

1.2 PRODUCT REQUIREMENTS 

 

A. UL-Listed Products:  Fire extinguishers shall be Underwriters Laboratories (UL) listed 

with UL listing mark for type, rating, and classification of extinguisher. 

 

B. FM-Listed Products:  Fire extinguishers approved by Factory Mutual (FM) Research 

Corporation for type, rating, and classification of extinguisher with FM marking. 

 

PART 2 - PRODUCTS 

 

2.1 MANUFACTURER 

 

A. Basis of Design:  J.L. Industries / ACTIVAR Construction Products Group, Inc. 

Bloomington, MS 55431, (800) 554-6077, www.activarcpg.com. 

 

2.1 PRODUCTS 

 

A. Fire Extinguisher Cabinet (F.E.C.) 

 

1. Basis of Design:  Fire Extinguisher Cabinet shall be Ambassador Series 1013V10 

with painted white door & trim, vertical duo gray acrylic glazing, with recessed 

pull, fully or semi recessed (as wall depth will allow), or approved equivalent.  

Refer to the Drawings for locations. 

 

B. Fire Extinguisher Bracket (F.E.B.) 

 

1. Basis of Design:  Fire Extinguisher Bracket shall be #MB-846, or approved 

equivalent.  Refer to the Drawings for locations requiring wall brackets. 

 

C. Fire Extinguishers 

 

1. Fire Extinguisher No. 1:  Basis of Design:  Cosmic Multi-Purpose Dry Chemical, 

Model 10E, 10 pound, UL Rated 4A-80BC, or approved equivalent.  Install in 

each fire extinguisher cabinet and at each fire extinguisher bracket in locations as 

shown on the Drawings 
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2. Fire Extinguisher No. 2:  Basis of Design:  Saturn Class K Wet Chemical, Model 

15, 1.8 gal., UL Rated 1-A:K or 2-A:K, , or approved equivalent. Install in 

Kitchen 129 location as indicated on the Drawings using wall bracket #MB810C, 

or approved equivalent. 

3. Fire Extinguisher No. 3:  Basis of Design:  Sentinel Carbon Dioxide, Model 10, 

10 pounds, UL Rated 10BC, or approved equivalent. Install in locations as 

indicated on the Drawings using wall bracket #MB810C, or approved equivalent. 

 

PART 3 - EXECUTION 

 

3.1 INSTALLATION 

 

A. Installation:  Follow manufacturer's printed instructions. 

 

B. Install at heights indicated (not to exceed 4’-0” to top of extinguisher) or if not indicated, 

at heights to comply with applicable regulations of governing authorities. 

 

1. Prepare wall recesses for cabinets as required by type and size of cabinet and 

style of trim and to comply with manufacturer's instructions. 

2. Fasten mounting brackets and fire extinguisher cabinets to structure, square and 

plumb. 

 

 

 

 

END OF SECTION 104416 
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