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SECTION 33 05 05 
PIPELAYING 

 
PART  1 GENERAL 
1.1  SCOPE 

A. Section includes the Work necessary to install water, sewer, and storm drainage piping 
and appurtenances.  

 
1.2  RELATED WORK 
 A. Section 31 23 33 – Excavation, Backfilling, & Compacting for Utilities. 
 
1.3  QUALITY ASSURANCE 
 A. Provide workmen with skill to ensure embedment of pipe. 
 B. Methods of Testing 
  1. The moisture density relations of materials shall be determined in the laboratory in 

accordance with AASHTO T-99 or T-180, as specified. 
2. Field density of backfill shall be determined in accordance with ASTM D2922. 

 
1.4  PUBLIC WORK 

A. Comply with the City of Bentonville – Water Utilities Department Specifications 2021. If 
conflict should be found between this section and city standards, city standards shall be 
the priority. It shall be the Contractor’s responsibility to obtain city standard water and 
sewer specifications and comply with the minimum requirements. 

 
PART 2 PRODUCTS 
2.1  EMBEDMENT 
 A. Class I material consists of manufactured angular, granular material, 1/4 to 1-1/2 inches 

(6 to 40 mm) in size. 
 B. Class II material consists of coarse sands and gravel with maximum particle size of 1-1/2 

inches (40 mm), including variously graded sands and gravels containing small 
percentage of fines, generally granular and non-cohesive, either wet or dry. Soil types 
GW, GP, SW, and SP are included in this class. 

  GW-Well graded gravels and gravel-sand mixtures, little or no fines, 50 percent or more 
retained on a No.4 sieve, more than 95 percent retained on a No. 200 sieve. 

  GP-Poorly graded gravels and gravel-sand mixtures, little or no fines. 50 percent or more 
retained on a No. 4 sieve. More than 95 percent retained on a No. 200 sieve. Clean. 

  SW-Well-graded sands and gravelly sands, little or no fines. More than 50 percent passes 
a No.4 sieve. More than 95 percent retained on a No. 200 sieve. Clean. 

  SP-Poorly graded sands and gravelly sands, little or no fines. More than 50 percent passes 
a No.4 sieve. More than 95 percent retained on a No.4 sieve. Clean. 
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2.2  BACKFILL 
 A. Select materials are defined as good earth, sand, or gravel and shall be free from rocks 

larger than 1-1/2 inches in diameter or hard lumpy materials. Select materials require 
hand placement and consolidation. 

 B. Protection cover shall be defined as backfill from the top of the pipe to a point 12 inches 
above the top of the pipe and shall consist of select material as defined in paragraph 2.1A. 

 C. Backfill over the protection cover shall be free from cinders, ashes, refuse, vegetable, or 
organic material, boulders, rocks or stones having dimension greater than 6 inches, frozen 
soil, or other material that in the opinion of the Engineer is unsuitable. 

 
PART 3 EXECUTION 
 A. Examine the pipe and appurtenances for compliance with specifications. 
 B. Reject pipe and appurtenances not in compliance with specifications. 
 C. Remove foreign matter from pipe and appurtenances before lowering into excavated area. 
 D. Pipe bedding 
  1. For PVC pipe and fittings, place 6-inch minimum of Class I or Class II material 

between excavated trench bottom or stabilized trench bottom and bottom of pipe or 
fitting as embedment. Embedment material shall be tamped by hand or approved 
mechanical methods so as to provide a uniform and continuous bearing support for 
the pipe at every point along the pipe barrel. Class I material shall be used for 
haunching to the spring line of the pipe, and to 6 inches over the top of the pipe. 
Embedment shall be compacted to a standard proctor density of 85 percent as defined 
in AASHTO T-99. 

  2. For iron pipe and appurtenances, place 4 inch minimum of Class I or Class II material 
between excavated trench bottom or stabilized trench bottom and bottom of pipe or 
appurtenance. Embedment material shall be tamped by hand or approved mechanical 
methods so as to provide a uniform and continuous bearing support for the pipe at 
every point along the pipe barrel. Class I material shall be used for haunching to the 
spring line of the pipe, and to 6 inches over the top of the pipe. Embedment shall be 
compacted to a standard proctor density of 85 percent as defined in AASHTO T-99. 

 E. Place pipe and appurtenance to planned line and elevation. 
  1. Place gravity waste water pipe from low end to high end with pipe bells facing 

upstream. 
  2. Place potable water pipe with bells facing the direction of laying. 
  3. Cover open end of laid pipe to prevent rodents and debris from entering pipe. 
 F. For iron pipe, place Class I material 6 inch maximum layers, compacted to 85 percent 

maximum density standard proctor, to top of pipe. Ensure that Class I material is 
compacted against haunch area of pipe. 

 G. Pipe Covering: Place protection material to a minimum 12 inch depth over top of pipe 
and fittings. Place in 6 inch maximum layers, compacted to 85 percent standard proctor 
density. 

 
 



MCE# 21-2185   33 05 05 - 3 
AWSOM   Pipe Laying 

 H. See Section 31 23 33 for remainder of backfill requirements. 
 I. Existing Utility Crossing: Expose all utilities located between two manholes a minimum 

of 24 hours before the downstream manhole is constructed. Wherever possible, sewer 
will be adjusted to provide necessary clearance. 

 
 

END OF SECTION 
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SECTION 33 05 31 
 

POLYVINYL CHLORIDE (PVC) PIPE AND FITTINGS - WATER 
 
 
PART 1. GENERAL     
 
1.1 SUMMARY   

A. Provide polyvinyl chloride (PVC) pipe and fittings.   
 
1.2 RELATED SECTIONS 

A. Section 33 05 05 – Pipe Laying   
B. Section 33 14 00 – Water Distribution Systems 

 
1.3    PUBLIC WORK 
 A. Comply with the City of Bentonville – Water Utilities Department Specifications 2021. If 

conflict should be found between this section and city standards, city standards shall be 
the priority. It shall be the Contractor’s responsibility to obtain city standard water and 
sewer specifications and comply with the minimum requirements.  

 
1.3 REFERENCES 

A. Arkansas Department of Health. 
    1.  ADHHS: “Rules and Regulations Pertaining to Public Water Systems, latest  
   Edition.” 

B. ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA, 
19428-2959. 

1. ASTM D1784 - Specification for Rigid Poly (Vinyl Chloride) (PVC) Compounds and 
Chlorinated Poly (Vinyl Chloride) (CPVC) Compounds. 

2. ASTM D2241 - Specifications for Poly (Vinyl Chloride) (PVC) Pressure - Rated Pipe 
(SDR Series). 

3. ASTM D3139 - Specification for Joints for Plastic Pressure Pipes Using Flexible 
Elastomeric Seals.  

4. ASTM F477 - Specification for Elastomeric Seals (Gaskets) for Joining Plastic Pipe. 
 

C. American Water Works Association, 6666 West Quincy Avenue, Denver, Colorado  
80235. 

1. AWWA C110/A21.10-03 - American National Standard for Ductile-Iron and 
Gray-Iron Fittings, 3 In. Through 48 In. For Water and Other Liquids. 

2. AWWA C605-05 - Underground installation of Polyvinyl choride (PVC) Pressure 
Pipe and Fittings for Water. 

3. AWWA:  “The Ten States Standards for Water, 2007 Edition or latest version.”  
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PART 2. PRODUCTS   
2.1 PIPE   

A. PVC pressure pipe, Class 200, SDR-21 in compliance with ASTM D1784 and 
manufactured from virgin PVC compound with a cell classification of 12454-B with 
gasket joints and integral bell for buried water piping.   

B. Pipe and fittings shall be manufactured in the United States.  Foreign made products 
shall be unacceptable. 

C. Pipe shall be permanently marked at 5-foot intervals with the following information:  
1. Nominal size.   
2. Material code designation.   
3. Manufacturer's name or trademark and production record code.   
4. ASTM or AWWA certification.   
5. SDR designation.  

D. Warranty:   
1. Manufacturer of the pipe shall warrant product for a period of not less than one (1) 

year.   
2. Forward copies of warranty to the Owner.   
3. Replace defective materials at no extra cost to the Owner.   

 
2.2 JOINTS   

A. Buried Pipe:  Gasketed slip joint.   
B. Comply with ASTM D3139. 

 
2.3 FITTINGS   

A. Fittings 4 Inches and Larger:  Ductile iron, 350 psi pressure class, cement-lined and 
seal-coated.  Where taps are shown on fittings, tapping bosses shall be provided.   
1. Flanged Joint:  ANSI/AWWA C110/A21.10-03 and ANSI B16.1, faced and drilled  

125-pound ANSI standard. 
2. Mechanical Joint:  ANSI/AWWA C110/A21.10-03 and ANSI/AWWA 

C110/A21.11-07. 
3. Flexible Joint:  American Flex-Lox pipe or equal. 

B. Cement Linings:  In accordance with ANSI A21.4. 
C. Fittings shall receive an exterior coating of 1 mil thick bituminous material in accordance 

with ANSI A21.4. 
D. Fittings shall have distinctly cast on them the manufacturer's identification, pressure 

rating, nominal diameter of openings, and the number of degrees or fraction of the circle 
on bends. 

E. Fittings Smaller Than 4 Inches:  PVC. 
 
2.4 GASKETS   

A. As recommended by pipe manufacturer to conform to pipe. 
B. Comply with ASTM F477. 
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2.5 MARKING TAPE 
A. Install on pressure systems. 
B. Terra Tape "Extra Stretch."   
C. Or equal.   

 
PART 3.  EXECUTION   
3.1    GENERAL   

A. Any connection to water main for the purpose of connecting any water line to the water 
main, shall use a minimum of Schedule 40, Polyvinyl chloride (PVC) pipe. 

B. Rigid PVC pipe shall be cut, made up, and installed in accordance with the pipe 
manufacturer's recommendations.   

C. Offset shall be as recommended by the manufacturer for the maximum temperature 
variation between time of installation and final use.   

 
3.2    TRACE WIRE 

A. Furnish and install a 14-gage insulated copper trace wire with PVC pressure pipe.   
B. Run wire continuous from valve box to valve box, meter box, air release vault, cleanout, 

or other access points.   
C. Bring wire up inside boxes and vaults in an accessible method.   
D. Bring wire around or tape wire to each pipe section.   
E. Pipe testing shall include following trace wire.   
F. Wire breaks shall be repaired at no additional expense to the Owner. 

 
3.3 MARKING TAPE 

A. On pressure installations of non-metallic pipe, metallic marking tape, Terra Tape Extra 
Stretch or equal shall be installed 6 to 12 inches above the top of pipe or service line.   

B. The tape shall be in addition to the trace wire specified.   
 
3.4 THRUST BLOCKS 

A. Install 2,500 psi concrete thrust blocks at bends, wyes, or other thrust points on pressure 
piping.   

B. Block to bear against undisturbed soil and shall be of size and with bearing area as shown 
on Drawings.   

 
3.5 TESTING   

A. Pressure lines shall be hydrostatically tested at the pressures listed in Section 02512. 
B. Use pipe-locating equipment to test continuity of trace wire.   
C. Engineer shall observe and document trace wire test.   

 
 

END OF SECTION 
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SECTION 33 14 00 
WATER DISTRIBUTION SYSTEMS 

 
PART 1 GENERAL 
1.1  SECTION INCLUDES 
 A. Site water piping and fittings including domestic waterline and fire sprinkler system 

waterline including valves, fire hydrants and appurtanences. 
 B. Connection of site water system to municipal water systems and testing. 
 C. Utility line Detection tape. 
 D. Tracer Wire. 
 
1.2  RELATED SECTIONS 
 A. Section 31 23 33 - Excavation, Backfill, and Compaction for Utilities. 
 
1.3  PUBLIC WORK 

A. Comply with all requirements and specifications of the City of Bentonville -Water 
Utilities Department Specifications 2021. 

B. Comply with the requirements of the Arkansas Department of Health. 
C. Comply with all other applicable local, state and federal rules and regulations. 

 
1.4  REFERENCE STANDARDS 
 A. American Society of Mechanical Engineers (ASME) latest edition 

  B 16.22 Wrought Copper and Copper Alloy Solder Joint Pressure Fittings 
 B. American Society for Testing and Materials (ASTM) latest edition 
  B 88 Seamless Copper Water Tube 
  D 1784 Rigid Poly(Vinyl Chloride) (PVC) Compounds and Chlorinated 

Poly(Vinyl Chloride) (CPVC) Compounds 
  D 2241 Poly(Vinyl Chloride) (PVC) Pressure-Rated Pipe (SDR-Series) 
  D 2564 Poly(Vinyl Chloride) (PVC) Solvent Cement 
  D 2672 Poly(Vinyl Chloride) (PVC) Integrally Molded Bell Ends for Solvent-

Cemented Pipe Joints 
  D 2855 Making Solvent-Cemented Joints with Poly(Vinyl Chloride) (PVC) Pipe 

and Fittings 
  D 3139 Joints for Plastic Pressure Pipes using Flexible Elastomeric Seals 
  F 477 Elastomeric gaskets and lubricant 
  F 656 Poly(Vinyl Chloride) (PVC) Cement Primer 
 C. American National Standards Institute (ANSI) latest edition 
  A21.8 
 D. American Water Works Association (AWWA) latest edition 
  C104 Cement-Mortar Lining for Ductile-Iron Pipe and Fittings for Water 
  C105 Polyethylene Encasement for Ductile-Iron Piping for Water and Other 

Liquids 
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  C110/C153 Ductile-Iron Fittings, 3 In. Through 48 In., for Water and Other Liquids 
  C111 Rubber-Gasket Joints for Ductile Iron Pressure Pipe and Fittings 
  C151 Ductile-Iron Pipe, Centrifugally Cast, for Water or Other Liquids 
  C500 Gate Valves for Water and Sewage Systems 
  C502 Dry-Barrel Fire Hydrants 
  C504 Rubber-Seated Butterfly Valves 
  C508 Swing-Check Valves for Waterworks Service, 2 In. Through 24 In. NPS 
  C509 Resilient-Seated Gate Valves for Water and Sewage Systems 
  C600 Installation of Ductile-Iron Water Mains and Appurtenances 
  C606 Grooved and Shouldered Joints 
  C651 Disinfecting Water Mains 
  C900 Polyvinyl Chloride (PVC) Pressure Pipe, 4 In. Through 12 In., for Water 

Distribution 
 E. Underwriters Laboratories (UL) latest edition 
  246 Hydrants for Fire Protection Service 
 F. Arkansas Department of Health codes and requirements. 
 
1.5  QUALITY ASSURANCE 
 A. Perform installation in accordance with requirments and specifications of the City of 

Bentonville – Water Utilities Department Specifications 2021.  
 B. Valves:  Manufacturer's name and pressure rating marked on valve body. 
 C. Compaction testing of trench backfill shall be performed in accordance with Section 31 

23 33. 
 D. Water distribution system pipe installed below grade and outside building shall be tested 

in accordance with the following procedures: 
  1. Perform testing of pipe materials, joints, and other materials incorporated into 

construction of water mains and force mains to determine leakage and watertightness. 
Pressure pipeline shall be tested in accordance with City of Bentonville – Water 
Utilities Department Specifications 2021. 

  
1.6  SUBMITTALS 
 A. Product Data:  Provide submittal data on pipe materials, pipe fittings, hydrants, valves, 

and accessories.  
 B. Manufacturer's Certificate:  Certify that products meet or exceed state or local 

requirements. 
 C. Furnish digital copy and one (1) hard copy of all test results to the Engineer, Owner and 

City. 
 D. Disinfection report; accurately record: 

1. Type and quantity of disinfectant used. 
2. Date and time of start and completion of disinfectant injection. 
3. Test locations. 
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4. Initial, 24-hour, and 48-hour disinfectant residuals (quantity in treated 
water) in ppm for each outlet tested. 

5. Date and time of start and completion of flushing. 
6. Disinfectant residual after flushing in ppm for each outlet tested. 

 7. Bacteriological report; accurately record: 
 8. Date issued, project name, and testing laboratory name, address, and 

telephone number. 
   9. Time and date of water sample collection. 
    10. Name of person collecting samples. 
    11. Test locations. 
    12. Initial and 24 hour disinfectant residuals in ppm for each outlet tested. 
    13. Coliform bacteria test results for each outlet tested. 
    14. Certification that water conforms, or fails to conform, to bacterial 

standards of the Arkansas Department of Health. 
 15. Bacteriologist’s signature. 
 

1.7  PROJECT RECORD DOCUMENTS 
 A. Accurately record actual locations of piping mains, valves, connections, and top of pipe 

elevations. 
 B. Identify and describe unexpected variations to subsoil conditions and location of 

uncharted utilities. 
 
PART 2 PRODUCTS 
2.0  GENERAL 

A. All materials shall conform to the requirements of the City of Bentonville – Water 
Utilities Department Specifications 2021. 

2.1  PIPE 
A. Polyvinyl Chloride (PVC) Pipe for Waterlines 

a. PVC pipe shall be blue. 
b. PVC pipe shall be manufactured in accordance wit AWWA C900, latest revision, 

and shall be DR 14. 
c. Joints for PVC pipe shall conform to ASTM D-3139, latest revision. 

B. Ductile Iron Pipe for Waterline 
a. Ductile Iron Pipe shall conform to the requirements of “Ductile-Iron Pipe, 

Centrifugally Cast” AWWA Standard C151/A21.51, latest revision. 
b. Ductile Iron Pipe shall be designed in accordance with the requirements of 

“Thickness Design of Ductile-Iron Pipe”, ANSI/AWWA C150/A21.50, latest 
revision. 

c. Minimum pressure class shall be 250 psi. 
d. Cement-mortor lined interior 
e. Asphaltic exterior coated 
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2.2  FITTINGS & ACCESSORIES 
A. Fittings and accessory materials shall conform to the requirements of the City of 

Bentonville – Water Utilities Department Specifications 2021. 
 
2.3   TRACE WIRE 

A. Trace wire shall be 12-guage solid coated copper 
B. Jacket color shall be blue 
C. Connectors shall be used for all splices and repairs 

 
2.8  VALVES 

A. Valves, valve boxes and accessory materials shall conform to the requirements of the 
City of Bentonville – Water Utilities Department Specifications 2021. 

 
2.16 TAPPING SLEEVES AND VALVES  
 A. Tapping sleeves shall be stainless steel. 
 
2.17  BACKFLOW PREVENTORS 
 A. Comply with applicable local code and/or NFPA 24 
 
2.18  FIRE HYDRANTS 
 A. Fire Hydrants:  As required by City of Bentonville Utility Division and as shown on 

Construction Drawings. 
 B. Hydrant Extensions:  Fabricate in multiples of 6-in. with rod and coupling to increase 

barrel length. 
 C. Hose and Steamer Connections:  Match size and thread as required by applicable utility 

company, with two hose nozzles and one pumper nozzle. 
 D. Finish:  Apply primer and 2 coats of enamel or special coating of color as required by 

applicable utility company. 
 
2.19  DETECTION TAPE 

A. Detectable tape shall be "Detect Tape" as manufactured by Allen Systems, Inc. or 
approved equal, and shall consist of a minimum thickness of 0.35 mils solid aluminum 
foil encased in a protective inert jacket that is impervious to all known alkalis, acids, 
chemical reagents and solvents found in the soil. The minimum overall thickness of the 
tape shall be 5.5 mils and the width shall not be less than 2 inches with a medium unit 
weight of 2 ½ pounds / 1 inch x 1000 feet. 

 
  The tape shall be color coded and imprinted with message as follows: 
   
  Type of Utility     Color Code               Legend 
   

 Water            Safety Precaution Blue       Caution, Buried Water Line Below 
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2.20 DISINFECTION & TESTING 

A. Test and disinfect water systems in accordance with the requirments of the City of 
Bentonville – Water Utilities Department Specifications 2021. 

 
2.21 ACCESSORIES 
 A. Thrust Blocking:  Place min. 2,500 psi concrete to provide sufficient bearing area to 

transmit unbalanced thrust from bends, tees, caps, or plugs to undisturbed soil. Refer to 
applicable detail on construction drawings for requirements. 

 B. Locked or restrained joint fittings shall be provided in addition to thrust blocking 
requirements at vertical and horizontal changes in direction, as required. 

 
PART 3 EXECUTION 
3.1  GENERAL 

A. Construct all waterline in accordance with the requirement of the City of Bentonville – 
Water Utilities Department Specifications 2021. 

 
3.2  PREPARATION 
 A. Ream pipe ends and remove burrs prior to assembly. 
 B. Remove scale and dirt, on inside and outside, prior to assembly. 
 C. Prepare and properly align pipe for connections to equipment. 
 D. Protect benchmarks, property corners, and other survey monuments from damage or 

displacement. If marker needs to be removed it shall be referenced by licensed land 
surveyor and replaced, as necessary, by same. 

 
3.3  BEDDING 
 A. Excavate pipe trench and place bedding material in accordance with Section 31 23 33. 
 
3.4  INSTALLATION - PIPE AND FITTINGS 
 A. Maintain separation of water main from sanitary and storm sewer piping in accordance 

with state or local codes. 
 B. Install pipe and fittings in accordance with AWWA C600. 
 C. Install pipe to allow for expansion and contraction without stressing pipe or joints as 

specified by pipe manufacturer. 
 D. Install access fittings in accordance with local codes to permit disinfection of water 

system performed under this Section. 
 E. Connections with Existing Pipelines:  Where connections are made between new work 

and existing piping, make connection using suitable fittings for conditions encountered. 
Make each connection with existing pipe at time and under conditions that cause the least 
interference with the operation of existing pipeline and in compliance with local utility 
company requirements. 
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 F. Form and place concrete for thrust blocks or other specified methods of retainage at each 
change of direction or end of pipe main. 

 G. Establish elevations of buried piping in accordance with Section 31 23 33. 
 H. Backfill trench in accordance with Section 31 23 33 
 
3.5  INSTALLATION - VALVES AND HYDRANTS 
 A. Install gate valves as indicated on Construction Drawings and supported on concrete pads 

with valve stem vertical and plumb. Install valve boxes in manner that will not transmit 
loads, stress, or shock to valve body. Center valve box over operating nut of valve 
vertical and plumb. Securely fit valve box together leaving cover flush with finished 
surface. 

 B. Install fire hydrant assemblies where and as indicated on Construction Drawings in 
vertical and plumb position with steamer/pumper nozzle pointed perpendicular to traffic 
where hydrant is adjacent to street, roadway, or parking lot drive or toward protected 
building unless otherwise directed by local authorities. Support hydrant assembly on 
concrete pad and firmly brace on side opposite inlet pipe against undisturbed soil and 
concrete thrust blocking. Place a minimum of 6 cu. ft of crushed stone or gravel around 
hydrant base and barrel after thrust blocking has cured at least 24 hours. Exercise care 
when backfilling and compacting so proper vertical position will not be altered. 

 
3.6 HYDROSTATIC AND LEAK TESTING OF PRESSURE LINES 

A. Upon completion of installation, thoroughly clean new pipe: 
1. Flush with water to remove dirt, stones, pieces of wood, or other obstructions that 

may have entered pipe during construction. 
2. Flush pipelines at a minimum rate of 2.5 feet per second for a duration suitable to 

Engineer. 
B. Upon completion of installation, pressure test water pipelines in presence of Engineer and 

Municipalities Representative. 
C. Provide water into pipeline for testing and flushing, including necessary: 

1. Pumps, gages (increment at 10 psi or less), and meters. 
2. Plugs and caps. 
3. Temporary blowoff piping to discharge water. 
4. Reaction blocking to prevent pipe movement during testing. 

D. Water source for the pump suction shall be potable water from the distribution system; 
vessel used shall be approved by the Engineer. 

E. Prevent contamination of the water distribution system. 
F. After pipelines or isolated sections of pipelines have been filled with water, increase the 

pressure to test pressure by means of a pump. 
G. Test pressure shall be 125 psi or 50 percent above normal operating pressure, whichever 

is greater. 
H. Duration of hydrostatic leakage test shall be 2 hours, or as specified by Engineer. 
I. Open interior valves, including fire hydrants and other appurtenances, open during tests. 
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J. After the specified test pressure has been applied, the entire pipeline shall be checked in 
the presence of the Engineer giving particular attention to parts of the pipeline and the 
appurtenances that are exposed. 

K. If leaks are apparent, perform corrective work and replace material that is required to 
remedy the defect and stop the leaks at no extra cost to the Owner. 

L. If no leaks were apparent or after corrective work has been completed, the pipelines shall 
be subjected to a leakage test at the pressure specified with a meter inserted in the test 
pump discharge line. 

B. The maximum allowable leakage per hour shall be as defined by the City of Bentonville 
– Water Utilities Department Specifications 2021. 

N. If test of pipe laid discloses leakage greater than the allowable leakage as calculated from 
the above formula, locate the leak or leaks and perform corrective work and replace 
material that is required in order to remedy the defect and stop the leak. 

O. Corrective work shall be approved by the Engineer. 
 
3.7  DISINFECTION OF WATER PIPING SYSTEM 
  A. PREPARATION 
   1. Verify that piping system has been cleaned, inspected, and pressure tested.  

      2. Perform scheduling and disinfection activity with startup, testing, adjusting, and 
balancing, and demonstration procedures, including coordination with related 
systems. 

  B. EXECUTION 
   1. Provide and attach equipment required to execute Work of this Section. 
   2. Utilize fire hydrants as blow-off points when possible. 
   3. Fire hydrants shall not be used for sample points. 
   4. Sample points constructed shall be a 3/4-inch or 1 inch copper riser pipe that shall 

extend adequately above the ground surface. 
  5. During application of chlorine solution, prevent solution from flowing back into 

the  
   distribution system. 
   6. Disinfect piping system by one of the three following methods: 

A. Tablet method: 
i. Use this method only if water line can be kept clean and dry during 

installation. 
ii. Place calcium hypochlorite tablets in water line during installation 

to provide a chlorine dose of 25 mg/l. 
iii. Fill water line with potable water after completion of installation at 

a rate so that water within the water line will flow at a velocity no 
greater than 1 ft./sec. 

iv. Allow water to remain in pipe for a minimum of 24 hours for water 
temperature above 40 degrees F., and 48 hours for water 
temperature below 41 degrees F. 
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B. Continuous Feed Method: 
i. Calcium hypochlorite granules may be placed in the water line 

during installation as option to the tablet method. Provide a 
chlorine dosage of 25 mg/l. 

ii. After installation flush water line to remove particulates. Velocity 
in the water line shall not be less than 2.5 ft./sec. 

iii. Fill water line with water dosed with chlorine. Chlorine 
concentration shall not be less than 25 mg/l free chlorine. 

iv. Retain chlorinated water in water line for 24 hours. Operate valves 
and hydrants during this time to disinfect. 
Chlorine residual in water shall not be less than 10 mg/l at the end 
of the 24-hour period. 

7. Slug Method: 
A. Place calcium hypochlorite granules in the water line during installation. 

Provide a chlorine dosage of 25 mg/l. 
B. After flushing water line to remove particulates, slowly fill water line with 

water dosed with a 100 mg/l concentration of chlorine. 
 C. Retain chlorinated water in water line for 3 hours. 
 D. Measure the free chlorine residual in the water line as it is filled. If dosage 

drops below 50 mg/l during this time, stop flow and relocate chlorination 
equipment to the reduced level of where chlorine was detected. As flow is 
resumed, apply chlorine to restore the free chlorine in the water to not less 
than 100 mg/l. 

 E. Operate valves and hydrants during this time to disinfect 
8.  Final Flushing: 

A. Flush water from water line until chlorine measurements are not higher 
than the chlorine residual that are found in the existing distribution system. 

B. Inspect environment where the chlorinated water is to be discharged. Add 
a neutralizing chemical as the chlorinated water is being discharged if area 
is in threat of environmental damage from the chlorinated water. 

9. Bacteriological Tests: 
A. After final flushing and prior to the new water line be connected to the 

existing distribution system, two consecutive sets of acceptable water 
samples collected from the new water line and taken at least 24 hours 
apart shall be submitted to the bacteriological laboratory at the Arkansas 
Department of Health in Little Rock, Arkansas. 

B. Samples shall be tested for bacteriological quality in accordance with 
Standard Methods for the Examination of Water and Wastewater per the 
American Public Health Association, AWWA, and Water Environment 
Association (latest edition) and shall show the absence of coliform 
organisms. 
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C. If samples collected are positive, the disinfecting procedures and samples 
shall be repeated until two consecutive day samples are tested safe. 

 
3.8  SERVICE CONNECTIONS 
 A. Provide water service connection in compliance with utility company requirements 

including reduced pressure backflow preventor if required and water meter with by-pass 
valves and sand strainer. 

 
 3.9 TRACE WIRE 

A. Run trace wire continuous from valve box to valve box, meter box and other access 
points. Bring wire up inside boxes in an accessible fashion. Wrap wire around, or tape 
wire to each pipe section. Join wire segments by soldering or by using approved wire 
nuts. Pipe testing shall include following trace wire. Any wire breaks or incomplete 
splices shall be repaired by the Contractor at no additional expense. Include trace wire in 
the price for pipe. 

 
 
 

END SECTION 
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SECTION 33 31 13 
SANITARY SEWER SYSTEMS 

 
PART 1  GENERAL 
1.1 SECTION INCLUDES 
 A. Sanitary sewer drainage piping, fittings, accessories, cleanouts, and bedding. 
 B. Connection of site and/or building sanitary sewer system to municipal sanitary sewer 

systems. 
 
1.2  RELATED REQUIREMENTS 
 A. Section 31 23 33 - Excavation, Backfill, and Compaction for Utilities 
 B. Local governing authority and code requirements 
 
1.3  PUBLIC WORK 

A. Comply with the City of Bentonville – Water Utilities Department Specifications 2021. If 
conflict should be found between this section and city standards for Public Utilities, city 
standards shall be the priority. It shall be the Contractor’s responsibility to obtain city 
standard water and sewer specifications and comply with the minimum requirements. 

 
1.4  REFERENCE STANDARDS 
 A. American Society for Testing and Materials (ASTM) latest edition 
  A 74  Cast Iron Soil Pipe and Fittings 
  A 746  Ductile Iron Gravity Sewer Pipe 
  C 12  Practice for Installing Vitrified Clay Pipe Lines 
  C 14  Concrete Sewer, Storm Drain, and Culvert Pipe 
  C 76  Reinforced Concrete Culvert, Storm Drain, and Sewer Pipe 
  C 425  Compression Joints for Vitrified Clay Pipe and Fittings 
  C 443 Joints for Circular Concrete Sewer and Culvert Pipe, Using Rubber 

Gaskets 
  C 564  Rubber Gaskets for Cast Iron Soil Pipe and Fittings 
  C 700  Vitrified Clay Pipe, Extra Strength, Standard Strength, and Perforated 
  D 1785  Polyvinyl Chloride (PVC) Plastic Pipe, Schedules 40, 80, and 120 
  D 2321  Underground Installation of Flexible Thermoplastic Sewer Pipe 
  D 3034             Type PSM Poly(Vinyl Chloride) (PVC) Sewer Pipe and Fittings 
  F 477  Elastomeric Seals (Gaskets) for Joining Plastic Pipe 
  F 949  Polyvinyl Chloride (PVC) Pipe and Fittings 
 B. American Association of State Highway and Transportation Officials (AASHTO) latest 

edition 
  M 252 Corrugated Polyethylene Drainage Tubing 
  M 294  Polyvinyl Chloride (PVC) Pipe and Fittings 
 C. American Water Works Association (AWWA) latest edition 
  C111 Rubber-Gasket Joints for Ductile Iron Pressure Pipe and Fittings 
 
 



MCE # 21-2185  33 31 13 - 2 
AWSOM   Sanitary Sewer Sytems 

1.5  QUALITY ASSURANCE 
 A. Compaction testing will be performed in accordance Section 31 23 33 
 B. Test sanitary sewer pipe system installed below grade and outside building in accordance 

with the following procedures: 
  1. Perform testing of manhole construction, pipe materials, joints, or other materials 

incorporated into construction of sanitary sewer system to determine leakage and 
watertightness. In event state or local code requires more stringent test, the more 
stringent shall apply. 

  2. Flexible Pipe Deflection Testing: 
   2.1 Allowable Deflection: 
    Maximum allowable pipe deflection shall not exceed 5 percent of nominal 

inside diameter. 
   2.2 Mandrel: 
    Mandrel, go/no-go, device shall be cylindrical in shape and constructed with 

either 9 or 16 evenly spaced arms or prongs. Mandrels with less arms will be 
rejected as not sufficiently accurate. Contact length of mandrel's arms shall 
equal or exceed nominal inside diameter of sewer to be inspected. Critical 
mandrel dimensions shall carry tolerance of 0.01-in. maximum. Mandrel and 
necessary equipment for mandrel test shall be provided by Contractor. 

   2.3 Procedure: 
    Mandrel shall be hand-pulled through flexible pipe sewer lines no earlier than 

30 days after trench has been completely backfilled and compacted. Sections of 
sewer not passing mandrel shall be uncovered and rebedded, rerounded, or 
replaced to satisfaction of the Owner or his designated representative or 
Governing Agency. Repaired section shall be retested. 

   2.4 Mandrel O.D. (outside diameter): 
    Outside diameter of mandrel shall be set according to the following table: 
 
    Nominal Diameter, in. Mandrel O.D., in. 
 
      4     3.60 
      6     5.40 
      8     7.12 
     10     8.80 
     12    10.44 
     15    12.90 
     18    15.30 
 
   2.5 Contractor's Warranty: 
    The Owner or his designated representative or Governing Agency reserves the 

right to mandrel test flexible pipe sewer line before acceptance, and also prior to 
expiration of first year of operation. If previously accepted line fails mandrel 
test performed during first year of operation, defects must be corrected at 
Contractor's expense. 
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 C. Air Testing of Gravity Sewers: 
  1. Procedure: 
    4.1.1 Plug pipe outlets with suitable test plugs and brace each plug securely. 
    4.1.2 Pipe air supply to pipeline to be tested in such manner that air supply 

may be shut off, pressure observed, and air pressure released from pipe 
without workmen entering manhole. 

    4.1.3 Add air slowly to portion of pipe under test until internal pressure of 
line is raised to approximately 4 psig, but less than 5 psig. 

    4.1.4 Shut air supply off and allow at least 2 minutes for air pressure to 
stabilize. 

    4.1.5 When pressure has stabilized and is at or above starting test pressure of 
3.5 psi, start test. 

    4.1.6 Determine time in seconds with stopwatch for pressure to fall 0.5 psig 
so that pressure at end of time is at or above 3.0 psig. 

    4.1.7 Compare observed time with minimum allowable times in chart on 
following page for pass/fail determination. 
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1 
Nominal 

Pipe 
Diameter 
(inches) 

2  
Minimum 

Time 
(min:sec.) 

3 
Length 

for 
Minimum 

Time 
(feet) 

4 
Time 
for 

Longer 
Length 
(sec.) 

 
 
 SPECIFICATION TIME FOR LENGTH (L) SHOWN        
(MIN:SEC) 

    100 
ft 

150 
ft 

200 
ft 

250 ft 300 
ft 

350 
ft 

400 ft 450 ft 

 4 
 6 
 8 
10 
12 
15 
18 
21 
24 
27 
30 
33 
36 

 1:53 
 2:50 
 3:47 
 4:43 
 5:40 
 7:05 
 8:30 
 9:55 
11:20 
12:45 
14:10 
15:35 
17:00 

597 
398 
298 
239 
199 
159 
133 
114 
 99 
 88 
 80 
 72 
 66 

  .190L 
  .427L 
  .760L 
 1.187L 
 1.709L 
 2.671L 
 3.846L 
 5.235L 
 6.837L 
 8.653L 
10.683
L 
12.926
L 
15.384
L 

 1:53 
 2:50 
 3:47 
 4:43 
 5:40 
 7:05 
 8:30 
 9:55 
11:2

4 
14:2

5 
17:4

8 
21:3

3 
25:3

9 

 1:53 
 2:50 
 3:47 
 4:43 
 5:40 
 7:05 
 9:37 
13:0

5 
17:5

7 
21:3

8 
26:4

3 
32:1

9 
38:2

8 

 1:53 
 2:50 
 3:47 
 4:43 
 5:42 
 8:54 
12:4

9 
17:2

7 
22:4

8 
28:5

1 
35:3

7 
43:5

6 
51:1

7 

 1:53 
 2:50 
 3:47 
 4:57 
 7:08 
11:08 
16:01 
21:49 
28:30 
36:04 
44:31 
53:52 
64:06 

 1:53 
 2:50 
 3:48 
 5:56 
 8:33 
13:2

1 
19:1

4 
26:1

1 
34:1

1 
43:1

6 
53:2

5 
64:3

8 
76:5

5 

 1:53 
 2:50 
 4:26 
 6:55 
 9:58 
15:3

5 
22:2

6 
30:3

2 
39:5

3 
50:3

0 
62:1

9 
75:2

4 
89:4

4 

  1:53 
  2:51 
  5:04 
  7:54 
 11:24 
 17:48 
 25:38 
 34:54 
 45:35 
 57:42 
 71:13 
 86:10 
102:3

4 

  1:53 
  3:12 
  5:42 
  8:54 
 12:50 
 20:02 
 28:51 
 39:16 
 51:17 
 46:54 
 80:07 
 96:57 
115:23 

 
   4.2 Safety Precautions: 
    Low pressure air test may be dangerous to personnel if, through lack of 

understanding or carelessness, line is overpressurized or plugs are installed 
improperly. It is extremely important that various plugs be installed so as to 
prevent the sudden expulsion of poorly inflated plug. As example of hazard, 
force of 250-lb is exerted on 8-in. plug by internal pressure of 5 psi. Observe 
following safety precautions: 

    4.2.1 No person shall be allowed in manholes during test or when plugged 
pipe is under pressure. 

    4.2.2 Gauges, air piping manifolds, and valves shall be located at top of 
ground. 

    4.2.3 Install and brace plugs securely. 
    4.2.4 Do not overpressurize lines. 
   4.3 Groundwater Elevation: 
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    If pipeline to be tested is below groundwater level, starting test pressure shall be 
increased by 0.433 psi for each foot groundwater level is above invert of sewer 
pipe. In no case shall starting test pressure exceed 9.0 psig. 

   4.4 Acceptance of Installation: 
    No gravity sewer or manhole will be accepted that does not comply with 

minimum requirements of tests described in herein. 
   4.5 Test Equipment: 
    Necessary equipment to perform air test in accordance with Specifications shall 

be provided by Contractor. Test gauge shall preferably have incremental 
division of 0.10 psi and have accuracy of at least 0.04 psi. In no case shall test 
gauge be used which has incremental divisions of greater than 0.25 psi. Gauge 
shall be of sufficient size in order to determine this accuracy. 

   4.6 Furnish 1 copy of gravity sewer and manhole test results to the Owner or his 
designated representative and Governing Agency upon completion of gravity 
sewer system backfilling operations. 

 
1.5  SUBMITTALS 

A. Product Data: Provide data of pipe materials, pipe fittings, and accessories. Each 
submittal shall reference the applicable City of Bentonville specification section number. 

 B. Manufacturer's Certificate:  Certify that products meet or exceed specified local 
requirements. 

 
1.6  PROJECT RECORD DOCUMENTS 
 A. Accurately record actual locations of pipe runs, connections, cleanouts, and invert 

elevations. 
 B. Identify and describe unexpected variations to subsoil conditions and location of 

uncharted utilities. 
 
1.7  PROJECT CONDITIONS 

A. Coordinate work with sanitary sewer connections to structures and to municipal sewer 
system. 

 
PART 2 PRODUCTS 
2.1  SEWER PIPE MATERIALS 

A. Sanitary sewer piping, buried beyond 5 feet of building 
 1. PVC Pipe:  ASTM D 2665 or ASTM D 3034 
  a. Pipe:  PVC SDR 26 

 
2.2  PIPE ACCESSORIES 
 A. Pipe Joints:  Mechanical clamp ring type, stainless steel expanding and contracting 

sleeve, neoprene ribbed gasket for positive seal. 
 B. Fittings:  Same material as pipe molded or formed to suit pipe size and end design, in 

required tee, bends, elbows, cleanouts, reducers, traps, etc. 
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PART 3 EXECUTION 
3.1  EXAMINATION 
 A. Verify items specified in other sections are properly sized and located. 
 B. Verify that trench cut and excavation is ready to receive work and excavations, 

dimensions, and elevations are as indicated on Construction Drawings. 
 
3.2  PREPARATION 
 A. Hand trim excavations to required elevations. Correct overexcavation with bedding 

material. 
 B. Remove large stones or other hard matter which could damage pipe or impede consistent 

backfilling or compaction. 
 
3.3  BEDDING 
 A. Excavate trench and place bedding material in accordance with Section 31 23 33. 
 
3.4  INSTALLATION – PIPE 
 A. Install pipe, fittings, and accessories in accordance with ASTM C 12, ASTM C 14, 

ASTM D 2321, or manufacturer's instructions and local requirements. 
 B. Lay pipe to slope gradients noted on Construction Drawings. 
 C. Install pipe on bedding in accordance with Section 31 23 33. 
 D. Refer to Section 31 23 33 for trenching requirements. Do not displace or damage pipe 

when backfilling and compacting. 
 E. Refer to Section 33 39 00 for manhole requirements. 
 F. Connect to building sanitary sewer outlet and municipal sewer system as indicated on 

Construction Drawings. 
 
 
 

END OF SECTION 
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SECTION 33 41 00 
STORM SEWER SYSTEMS 

 
PART 1 GENERAL 
1.1  SECTION INCLUDES 
 A. Site storm sewer drainage piping, fittings, accessories, and bedding. 
 B. Connection of site and/or building storm water drainage system to municipal storm 

sewers. 
 
1.2  RELATED REQUIREMENTS 
 A. Section 31 23 33 - Excavation, Backfill, and Compaction for Utilities 
 B. Section 33 43 00 - Corrugated High Density Polyethylene (HDPE) Pipe 
 
1.3  PUBLIC WORK 

A. Comply with the City of Bentonville – Stormwater Management and Drainage Manual 
2008.. If conflict should be found between this section and city standards for public 
utilities, city standards shall be the priority.  It shall be the Contractor’s responsibility to 
obtain city standard water and sewer specifications and comply with the minimum 
requirements.  

 
1.4  REFERENCE STANDARDS 
 A. American Association of State Highway and Transportation Officials (AASHTO) latest 

edition 
  M 198 Joints for Circular Concrete Sewer and Culvert Pipe Using Flexible 

Watertight Gaskets 
  M 252 Corrugated Polyethylene Pipe, 3” inch to 10” inch Diameter 
  M 294 Corrugated Polyethylene Pipe, 12’ inch to 60” inch Diameter 
 B. American Society for Testing and Materials (ASTM) latest edition 
  C 14 Nonreinforced Concrete Sewer, Storm Drain, and Culvert Pipe 
  C 76 Reinforced Concrete Culvert, Storm Drain, and Sewer Pipe 
  C 443 Joints for Circular Concrete Pipe and Manholes, Using Rubber Gaskets 
  C 990        Joints for Concrete Pipe, Manholes, and Precast Box Sections Using 

Preformed Flexible Joint Sealants 
  F 794 Polyvinyl Chloride (PVC) Pipe and Fittings 
 
1.5  SUBMITTALS 
 A. Product Data:  Provide data on pipe materials, pipe fittings, and accessories. 
 B. Manufacturer's Certificate:  Certify that products meet or exceed specified local 

requirements. 
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1.6  PROJECT RECORD DOCUMENTS 
 A. Accurately record actual locations of pipe runs, connections, catch basins, cleanouts, and 

invert elevations. 
 B. Identify and describe unexpected variations to subsoil conditions and location of 

uncharted utilities. 
 C.  City-specific closeout requirements. 
 
1.7  PROJECT CONDITIONS 
 A. Coordinate work with storm sewer connections to structures and to municipal storm 

sewer system. 
 
PART 2 PRODUCTS 
2.1  SEWER PIPE MATERIALS AND ACCESSORIES 
 A. Reinforced Concrete Pipe:  Comply with requirements of ASTM C 76, Class III unless 

another class type is indicated on Construction Drawings, installed with flexible plastic, 
bitumen gaskets at joints.  Gaskets shall comply with ASTM C 990-09, and shall be 
installed in strict accordance with pipe manufacturer's recommendations.  

 B. Corrugated High Density Polyehtlylene (HDPE) Pipe as specified in Section 33 43 00. 
 C.  Corrugated High Performance Polypropylene (PP) as specified in Section 33 43 02 
 
2.2  INLETS, CATCH BASINS AND JUNCTION BOXES 
 A. Lid and frame per details shown on Construction Drawings. 
 
PART 3 EXECUTION 
3.1  EXAMINATION 

A. Verify items specified in other sections are properly sized and located. 
 B. Verify that trench cut and excavation is ready to receive work and excavations, 

dimensions, and elevations are as indicated on Construction Drawings. 
 
3.2  PREPARATION 
 A. Hand trim excavations to required elevations.  Correct over excavation with bedding 

material. 
 B. Remove large stones or other hard matter which could damage piping or impede 

consistent backfilling or compaction. 
 C. Protect benchmarks, property corners, and other survey monuments from damage or 

displacement.  If marker needs to be removed it shall be referenced by licensed land 
surveyor and replaced, as necessary, by same. 

 
3.3  BEDDING 
 A. Excavate pipe trench and place bedding material in accordance with Section 31 23 33. 
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3.4  INSTALLATION - PIPE 
 A. Install pipe, fittings, and accessories in accordance with ASTM C 14, ASTM D 2321, or 

manufacturer's instructions and state or local requirements. 
 B. Install pipe on bedding in accordance with Section 31 23 33. 
 C. Lay pipe to slope gradients noted on Construction Drawings. 
 D. Refer to Section 31 23 33 for trenching requirements.  Do not displace or damage pipe 

when backfilling and compacting. 
 
3.5  INSTALLATION - CATCH BASINS, INLETS, AND JUNCTION BOXES 
 A. Form bottom of excavation clean and smooth to correct elevation. 
 B. Form and place cast-in-place concrete base pad in accordance with section 03 30 00, with 

provision for storm sewer pipe to be placed at proper elevation.  
 C. Form and place cast-in-place concrete walls, sleeved at proper elevation to receive storm 

sewer pipe in accordance with details shown on Construction Drawings. 
 D. Form and place cast-in-place top of structure in accordance with details shown on 

Construction Drawings. 
 
   
 

END OF SECTION 
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SECTION 33 43 00 
CORRUGATED HIGH DENSITY POLYETHYLENE (HDPE) PIPE 

 
 
PART 1. GENERAL 
1.01 SUMMARY 

A. Provide smooth interior Corrugated High Density Polyethylene (HDPE) Pipe with 
silt tight and leak resistant joint. 

 
1.02 RELATED SECTIONS 

A. Section 31 23 33 – Excavation, Backfilling, & Compacting for Utilities 
 
1.03 REFERENCES 

A. American Association of State Highway and Transportation Officials, 444 North 
Capitol Street, N.W., Suite 225, Washington, DC 20001. 
1. AASHTO M252 - Standard Specification for Corrugated Polyethylene Pipe, 

4-inch to 10" diameter. 
2. AASHTO M294 - Standard Specification for Corrugated Polyethylene Pipe, 

12-inch to 48-inch diameter. 
3. AASHTO MP7-97 - Standard Specification for Corrugated Polyethylene Pipe, 

54-inch to 60-inch diameter. 
B. American Society for Testing and Materials, 1961 Race Street, Philadelphia, 

Pennsylvania 19103. 
1. ASTM D2321 - Recommended Practice for Underground Installation of 

Thermoplastic Pipe for Sewers and Other Gravity-Flow Applications. 
2. ASTM D3350 - Standard Specification for Polyethylene Pipe and Fittings 

Materials. 
3. ASTM F477 - Standard Specifications for Elastomeric Seals (Gaskets) for 

Joining Plastic Pipe. 
 
1.04 SUBMITTALS 

A. Submit in accordance with General Conditions. 
B. Submit manufacturers certificate of compliance. 

  
PART 2. PRODUCTS 
2.01 PIPE MATERIAL 

A. Pipe and fitting material shall be high-density polyethylene meeting ASTM D3350 
minimum cell classification 324420C for 4-inch to 10-inch diameters, or 335420C for 
12-inch through 60-inch diameters. 

 
2.02 PIPE REQUIREMENTS 

A. Pipe manufactured for this specification shall comply with the requirements for test 
methods, dimension, and markings found in AASHTO M252, AASHTO M294 
and/or AASHTO MP7-97.  The prescribed sizes of pipe are nominal inside diameters.  
Pipe sizes shall be no less than 99% of nominal inside diameter and have a nominal 
length of 20.0 feet. 
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B. For 4-inch to 10-inch diameters, the pipe supplied shall be smooth Interior and 
Annular Exterior Corrugated High Density Polyethylene (HDPE) Pipe meeting the 
requirements of AASHTO M252, Type S. 

C. For 12-inch to 42-inch diameters, the pipe supplied shall be smooth Interior and 
Corrugated High Density Polyethylene (HDPE) Pipe meeting the requirements of 
AASHTO M294, Type S or D. 

D. For 48-inch to 60-inch diameters, the pipe supplied shall be smooth Interior and 
Corrugated High Density Polyethylene (HDPE) Pipe meeting the requirements of 
AASHTO MP7-97, Type S or D. 

E. Manning’s "n" value for use in design shall not be less than 0.012. 
 
2.03 FITTINGS 

A. Fittings shall conform to AASHTO M252, M294 or MP7-97.  Fabricated fittings shall 
be welded on the interior and exterior at all junctions. 

 
2.04 JOINT PERFORMANCE 

A. Pipe shall be joined with bell-and-spigot joints meeting ASHTO M252, M294 or 
MP7-97.  Joints shall provide a silt-tight and leak resistant joint. 

B. Pipe joints shall incorporate a gasket meeting the requirements of ASTM F477 to 
form a silt tight and leak resistant connection.  Joints shall exceed the soil tight joint 
performance criteria of AASHTO Standard Specifications for Highway Bridges, 
Division II, Section 26. 

C. Gaskets shall be installed by the pipe manufacturer and covered with a removable 
wrap to ensure the gasket is free from debris. 

D. A joint lubricant supplied by the manufacturer shall be used on the gasket and bell 
during assembly. 

 
2.05 ACCEPTABLE MANUFACTURERS 

A. Smooth Interior and Corrugated HDPE Pipe shall be as manufactured by: 
1. Hancor, Inc. 
2. Advanced Drainage Systems, Inc. 
3. Engineer approved equal. 

  
PART 3. EXECUTION 
3.01 INSTALLATION 

A. Installation shall be in accordance with ASTM D2321 with the exception that 
minimum cover in trafficked areas shall be one foot for 4-inch to 48-inch pipe and 
24-inches for 54-inch and 60-inch pipe. 

B. Backfill the pipe with material meeting the requirements of ASTM D2321 Class I, II 
or III subject to approval of the Engineer.  Backfill shall be placed in six to12 inch 
lifts compacted to a minimum 90% standard proctor or as designated by the Engineer. 

C. Trench width should be wide enough to place and compact backfill around the entire 
pipe.  The trench width shall be outside diameter +24-inches for pipe sizes 12-inch to 
30-inch, and outside diameter +36-inches for pipe sizes 36-inches to 60-inches. 

 
 

END OF SECTION 
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 SECTION 33 4610 
 LANDSCAPE UNDERDRAINAGE 

PART 1    GENERAL 

1.1 RELATED DOCUMENTS 

A. All of the Contract Documents, including General and Supplementary Conditions and 
Division 1 General Requirements, apply to the work of this Section and are hereby made 
a part of this Section. 

B. Examine all Drawings and other Sections of the Specifications for requirements therein 
affecting the work of this trade.   

1.2 SCOPE OF WORK 

A. The work of this section includes, but is not limited to, the following: 
1. Providing and installing landscape subdrainage system. 
2. Providing and installing site wall drainage. 
3. Protecting and maintaining the drainage system and completed work. 
4. Warranty and Maintenance. 
5. Coordination with other Trades. 
6. Clean up. 

1.3 RELATED WORK UNDER OTHER SECTIONS 

A. Carefully examine all of the Contract Documents for requirements that affect the work 
of this section.  Other specifications sections which directly relate to the work of this 
section include, but are not limited to, the following: 

1. Section 31 20 00 – Earthwork 
2. Section 32 84 00 – Irrigation 
3. Section 32 91 00 – Planting Soils System 
4. Section 32 93 00 – Planting and Fine Grading 

B. Contract work subject to Specifications not in Project Manual:  
1. Standard Specifications of the State of Arkansas Department of Transportation 

(Latest Edition). 
2. City of Bentonville Standard Specifications (Latest Edition). 

1.4 REFERENCES 

A. General: Refer to Division 1 References Section. 

B. AASHTO: American Association of State Highway and Transportation Officials. 
1. AASHTO M 252 Corrugated Polyethylene Drainage Tubing 
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2. AASHTO M 288 Standard Specification for Geotextiles 

C. ASTM: American Society of Testing Materials. 
1. ASTM C 33 Concrete Aggregates 
2. ASTM C 117 Test Method for Material Finer than 0.075mm (No. 200) Sieve in 

Mineral Aggregates by Washing 
3. ASTM C 136 Method for Sieve Analysis of Fine and Coarse Aggregates 
4. ASTM C 150  Portland Cement 
5. ASTM C 822 Terminology Relating to Concrete Pipe and Related Products 
6. ASTM D 2321 Standard Practice for Underground Installation of 

Thermoplastic Pipe for Sewers and Other Gravity Flow Applications 
7. ASTM F 412 Definition of Terms Relating to Plastic Piping Systems 
8. ASTM D 3212 Joints for Drain and Sewer Plastic Pipes Using Flexible 

Elastomeric Seals 
9. ASTM F 477 Elastomeric Seals (Gaskets) for Joining Plastic Pipe 

1.5 SUBMITTALS 

A. Submittals shall conform to Section 01 33 00 – Submittal Procedures. 

B. Submit certificates from manufacturers of the following items certifying that the 
following materials comply with the requirements specified in this Section: 

1. Perforated HDPE Underdrain Pipe  
2. Panel Pipe 
3. Aggregate Drainage System 
4. Geotextile Filter Fabric 

C. Submit, for testing, to a certified testing laboratory, one quart representative sample of 
each porous granular material proposed as backfill around the subdrains 

1. Submit the sample in a clean, sturdy sealed container or bag that shall not permit 
loss or contamination of any kind of the material. 

2. Clearly label the container or bag of the sample with: Contract location, title and 
number; the name of the material supplied; and location of the source. 

3. The Landscape Architect will approve or disapprove the proposed material within 
21 days after receipt of the laboratory certification. 

4. Do not deliver material to the construction site from any source until the 
Landscape Architect has approved the material from that source. 

D. Shop Drawings: Submit shop drawings showing layout, inverts, and product 
components, including accessories for drainage piping and all drainage connections to 
composites. 

E. Submit catalog cuts of pipes and geotextile for the Landscape Architect’s approval. 
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F. Submit for Landscape Architect’s approval methods for prevention of accumulation of 
groundwater and alternate methods of line and grade control where applicable. 

G. Submit "As-built" drawings in accordance with Section 01 77 00 – Contract Closeout. 

1.6 QUALITY ASSURANCE 

A. Qualifications: 
1. Installer Qualifications: Installer experienced to perform work of this type, who 

has specialized in the installation of work similar to that required for this project 
who can comply with manufacturer’s warranty requirements, and who is an 
authorized applicator as determined by drainage manufacturer. 

2. Manufacturer Qualifications: Manufacturer with a minimum of 10 years 
experience in underdrainage systems, capable of providing technical support in 
the application of the drainage system. 

B. Pre-Installation Meetings: Conduct pre-installation meeting to verify project 
requirements, substrate conditions, manufacturer’s installation instructions and 
manufacturer’s warranty requirements. 

C. The Landscape Architect will visually inspect pipe when delivered to the construction 
site.  Damaged material or material not meeting the requirements of this Section shall 
be removed from the construction site and replaced at no cost to the Owner. 

D. The Landscape Architect may inspect pipe at the place of manufacture. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Packing, Shipping, Handling and Unloading: Deliver materials in manufacturer’s 
original, unopened, undamaged containers with identification labels intact. Schedule 
deliveries to avoid construction delays but minimize jobsite storage. 

B. Comply with the manufacturer's instructions for unloading, storing and moving all 
materials. 

C. Care shall be taken when storing pipe and appurtenances so as not to damage any public 
or private property.  Any property so damaged shall be repaired at the Contractor's 
expense and at the approval of the Landscape Architect and Construction Manager. 

D. Store Aggregate Drainage System Pipe sections under tarp to protect from sunlight, 
when time from delivery to installation exceeds one week. 

1.8 PROJECT CONDITIONS/ SITE CONDITIONS 

A. When the pipe is bedded in a drainage layer the pipe shall be installed at the same time 
as the drainage layer.  

1.9 WARRANTY 

A. Manufacturer’s Warranty: Submit manufacturer’s standard warranty document executed 
by authorized company official. 
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1. Manufacturer’s Warranty: 
(a) Extended 15 year Drainage Warranty. 

1.10 PERMITS 

A. The Contractor shall be responsible for obtaining all required permits for the work in 
this Section. 

PART 2    PRODUCTS 

2.1 UNDERDRAIN PIPE 

A. Provide corrugated single wall heavy duty polyethylene (HDPE) (100% post-consumer 
recycled) resins pipe, conforming to ASTM F405 and F667.   

1. NPS 6 and Smaller: ASTM F 405 or AASHTO M 252, Type CP; corrugated, for 
coupled joints.  

2. Size as shown on Contract Drawings. 
3. Perforations shall occur only on the underside of the pipe. 
4. Provide perforated pipe under planted areas and non-perforated pipe under 

pavements and at connections into drainage structures. 
5. Pipe Accessories: Couplings, end caps, tees, wyes, end plugs shall be heavy duty 

polyethylene resins, conforming to ASTM F405 and F667  
6. Perforated High Density Polyethylene (HDPE) Pipe shall be from one of the 

following manufacturers or an approved equivalent: 
(a) Advanced Drainage Systems, Inc. 

4640 Trueman Blvd. 
Hilliard, OH 43026 
Phone: 800-821-6710 

(b) JM Eagle, Inc. 
5200 West Century Boulevard 
Los Angeles, CA 90045 
Phone: 800-621-4404 

(c) Crumpler Plastic Pipe, Inc. 
PO Box 2068, Highway 24 West; 
Roseboro, NC 28382 
Phone: 800-334-5071 

(d) or approved equal. 

2.2 FILTER FABRIC 

A. Landscape Drainage Filter Fabric: 
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1. A drainage-type non-woven geotextile fabric shall be used as a separation layer to 
prevent the surrounding in-situ subgrade soil from migrating into the 
underdrainage system. The geotextile is used to line the entire trench excavation 
prior to placement of any crushed stone and underdrainage piping. The 
permeability of the drainage fabric shall be a minimum of 120 gal/min/sq.ft. 

2. Drainage filter fabric shall meet the following Minimum Average Roll Value 
(MARV) specifications across the weave: 

 
Property Requirement Requirement 

Grab Tensite 
Strength 

ASTM 
D4632 90 lbs. min. 

Grab Tensite 
Elongation 

ASTM 
D4632 25% max. 

Trapezoidal Tear 
Strength 

ASTM 
D4533 40 lb. min 

Mullen Burst 
Strength 

ASTM 
D3786 130 psi. min. 

Puncture Strength ASTM 
D4833 60 lbs. min. 

UV Resistance ASTM D-
4335 70% at 500 hrs min. 

Apparent Opening ASTM-D-
4751 40-80 US Sieve 

Permeability ASTM D-
4491 120 gal/min/ft.2 min. 

3. Acceptable manufacturers include but are not limited to: 
(a) TenCate, Inc. 

365 South Holland Drive 
Pendergrass, GA 30567 
Phone: 706-693-2226 
Phone: 888-795-0808 

(b) Carthage Mills 
4243 Hunt Road 
Cincinnati, OH 45242 
Phone: 513-794-1600 
Phone: 800-543-4430 

(c) Or Approved Equal. 

2.3  PANEL PIPE 

A. Panel Pipe shall be as manufactured by: 
1.  “AdvanEDGE”, ADS, Inc. 

4640 Trueman Blvd.  
Hillard, OH 43206 
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Phone: 800.821.6710 
2. “FibarDrain”, by The Fibar Group LLC 

80 Business Park Drive, Suite 300 
Armonk, NY 10504-1705 
Phone: 800.342.2721 
Fax: 914.273.8659 

3. Approved equivalent: 

B. Minimum Flow Rate:  10 gpm/ft 

C. Pipe shall be furnished with filter fabric sock for standard drainage applications. 

D. Size shall be as shown on the Drawings. 

E. Provide all miscellaneous fittings, couplers, and fastenings to deliver a complete 
operational system. 

2.4 AGGREGATE DRAINAGE SYSTEM 

A. Aggregate Drainage System shall be as manufactured by the following, or approved 
equal: 

1. “EZ-flow”, NDS, Inc. 
21820 Burbank Blvd, Suite 200 
Woodland Hills, CA 91367 
800.726.1998 

B. Pipe: High Density Polyethylene (HDPE),corrugated and perforated. 

C. Aggregate:  Expanded Polystyrene aggregate made from 100% recycled Polyethylene.  
Aggregate shall have a measured void space of 57% 

D. Size:  7” diameter 

E. Flow Rate:  80.8 gpm/ft 

F. Provide all miscellaneous fittings, couplers, and fastenings to deliver0 a complete 
operational system. 

2.5 SAND BLANKET 

A. Sand Blanket shall be Coarse Sand per Section 32 91 13.19 – Planting Soil System 
Procurement. 

2.6 DRAINAGE GRAVEL 

A. Underdrainage Pipe Filtration Gravel: 
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1. Washed aggregate for use as backfill with Perforated HDPE shall be as shown on 
the Contract Drawings and in accordance with Section 312000 – Earthwork. 

2. The perforated underdrainage pipes shall require a minimum 6 inch gravel 
filtration encasement to protect the pipe from siltation.  

3. In order to best match the sand particle size and allow for laminar inflow of water, 
an AASHTO gravel size of #7 or #78 is required.  

PART 3    EXECUTION 

3.1 EXAMINATION 

A. Site Verification of Conditions: Verify that the substrate conditions are acceptable for 
product installation in accordance with manufacturer’s instructions and in compliance 
with the Drawings. Do not proceed with drainage installation until substrate conditions 
are acceptable for compliance with manufacturer’s warranty requirements. 

B. Notify Construction Manager and Landscape Architect if unacceptable conditions are 
present and wait to proceed with work until the condition has been corrected.  Do not 
proceed in uncertainty. 

3.2 PREPARATION 

A. Adjacent Surfaces Protection: Protect adjacent work areas and finish surfaces from 
damage during installation operations. 

B. Substrate Cleaning: Clean substrate that is to receive drainage. Remove loose debris and 
other harmful contaminants that will affect performance of drainage composite. 

3.3 UNDERDRAINAGE SYSTEM INSTALLATION 

A. Excavation 
1. Coordinate construction of landscape subdrainage system with installation of 

Planting Soil layers.  See Section 32 91 19.13.  When the pipe is bedded in a 
Planting Soil layer the pipe shall be installed at the same time as the Planting Soil 
layer.  Otherwise, excavate pipe trench in accordance with Section 31 20 00 –
Earthwork in the location and to the depth shown on the Contract Drawings. 

2. If ground water is encountered, prevent accumulation of water in trench by 
methods approved by the Civil Engineer. 

B. Pipe Installation - General 
1. Prior to the start of construction, the method for control of alignment and grade 

shall be submitted for approval.  The method shall be a laser system or grade 
board setup, to establish a reference grade and alignment control directly above or 
within the pipe.  Use of other equipment may be substituted if in the opinion of 
the Landscape Architect, the alternate system produces equivalent accuracy.  
Pipe invert elevations shall be checked at intervals no greater than 25 feet and 
shall be constructed to the lines and grades as shown on the Drawings.  
(a) Also refer to Section 01 71 23 –Field Engineering. 
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2. Coordinate Installation of solid pipe under pavements that may need to be in place 
before the planting soils and under drainage system are installed. 

3. All lines shall be positively pitched.  Take extreme care to eliminate sags or 
drops in pipeline that would obstruct or slow down the flow of water. 

4. Connect under drainage system to storm drainage structures.  Pipe connection 
shall be fully embedded into the drainage structure and shall be sealed with a non-
shrink grout.  Coordinate connections to not delay work. 
(a) Use manufacturer’s connection system for connecting different drainage 

pipe/systems to each other. 
5. Use fittings for branch connections and bends.  Use proper size increasers, 

reducers, and couplings where different sizes or materials of pipes and fittings are 
connected.  Reducing size of piping in direction of flow is prohibited. 

6. Inspect each pipe and fitting before and after installation; remove those found 
defective from site and replace with new.  Provide proper facilities for lowering 
sections of pipe into trenches. 

7. For plastic pipe installations, remove all rocks or other hard objects larger than 1 
1/2 inches in size from the area within 12 inches of the pipe. 

8. For plastic pipe installations, do not use blocking or mounding to bring the pipe to 
grade.  Conform to the applicable requirements of ASTM D 2321. 

9. Pipe beds in bedding material shall be rounded to accommodate the bottom 
quadrant of the pipe and to provide full support and uniform bearing for the entire 
length of the pipe barrel. 

10. Take precautions to ensure that the interior of the pipeline remains clean during 
pipe jointing. 

11. Make up the pipe joints in accordance with the manufacturer's instructions. 
12. Care shall be taken not to damage or displace installed pipes during construction. 
13. Where pipe is damaged or displaced, take remedial measures as directed by the 

Landscape Architect, at no additional cost to the Owner.   
14. Close all opening in the pipeline temporarily with watertight wood blocks or 

bulkheads when pipelaying is stopped at the conclusion of the work period or 
interrupted for any reason.   

15. Do not cover pipe until the Landscape Architect has approved the installation. 
16. Coordinate connection of discharge with the site utility contractor. 
17. HDPE Pipe shall be used at the base of planted areas, bio-swales, and as shown 

on the drawings.  Provide vertical clean out pipes for all systems at a minimum 
of 250’ o.c.  Review locations of clean out with Landscape Architect as work 
proceeds. 

C. Panel Pipe Installation 
1. Install panel pipe and planting soils simultaneously. 
2. After acceptance of subgrade, lay panel pipe on top of subgrade in accordance 

with the Drawings. Review layout with Landscape Architect. 
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3. Backfill to a depth of 6” above the top of the panel pipe with coarse sand. See 
Section 02950 for gradation requirements. 

4. Joints shall be made by manufacturer supplied couplers. Use two coupling pins on 
each coupler. Couplers shall be placed under the filter fabric to prevent backfill 
infiltration.  Secure the fabric with tape. 

5. Outlets shall be placed as needed where Panel Pipe connects to round pipe. 
6. End caps shall be used at all termination points to prevent soil infiltration into the 

system. 
7. Positive pitch shall be maintained on all main lines and lateral lines. 
8. Panel size shall be used on the benched planted slopes and anywhere else shown 

on the Drawings. 

D. Aggregate Drainage System Installation 
1. Install beginning at the outlet point and work upstream. 
2. Use internal couplings provided by the manufacturer to connect pipe sections 

together. 
3. To cut pipe to lengths other than ten-foot intervals, mark the mesh where cut 

needs to be made and carefully make a cross-sectional cut in the mesh to access 
Polystyrene Aggregate.  Remove and set aside sufficient aggregate to expose the 
pipe and to re-connect the mesh to the pipe.  Using an appropriate connector such 
as a nylon wire tie, reattach the mesh to the pipe, making sure remaining 
aggregate is properly contained. Cut the exposed polyethylene pipe to the 
measured length. Dispose of remaining aggregate properly. 

4. At the end of the work day all upstream open ends of pipe shall be covered or 
plugged to prevent intrusion of dirt, debris and foreign objects. 

5. Aggregate Drainage System shall be used on all site walls and as shown on the 
Drawings. 

3.4 CLEANING AND PROTECTION 

A. Cleaning: Remove temporary coverings and protection of adjacent work areas. Repair or 
replace damaged installed products. Clean installed products in accordance with 
manufacturer's instructions before owner's acceptance. Remove construction debris from 
project site and legally dispose of debris. 

B. Take extreme care to protect planting soils installed by others. 

C. Protection: Protect installed products finished surfaces from damage during 
construction. 

END OF SECTION 
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SECTION 33 46 16 
SUB-DRAINAGE SYSTEMS 

(DOWNSPOUTS) 
 

PART 1  GENERAL 
 1.1  SUMMARY 
  A. Section Includes: 
  1. Sub-drainage system for roof drains and downspouts. 
 
1.2   REFERENCES 
  A. American Society for Testing & Materials (ASTM): 
   1. ASTM D2729 - Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings. 
  2. ASTM D3350 - Standard Specification for Polyethylene Plastics Pipe and Fitting 

Materials. 
  3. ASTM F405 - Standard Specification for Corrugated Polyethylene Tubing and 

Fittings. 
  
PART 2 PRODUCTS 
2.1   PIPE MATERIALS 
 A. Polyvinyl Chloride Pipe: Schedule 40, ASTM D2729; with required fittings. 
 B. Corrugated Polyethylene Drainage Pipe:  ASTM D3350, non-perforated, with required 

fittings. 
  
2.2  FILL MATERIAL 
 A. Type specified for remainder of building pad. 
  
2.3  ACCESSORIES 
 A. Pipe transitions and pipe sleeves as required for installation. 
 
PART 3: EXECUTION 
 3.1      EXAMINATION 
 A. Verify that excavation base is ready to receive work, and excavations, dimensions, and 

elevations are as indicated on Drawings. 
 B. Beginning of installation means acceptance of existing conditions. 
   
3.2  PREPARATION 
 A. Hand trim excavations to required elevations. Correct over excavation with fill material 

of coarse aggregate. 
 B. Remove large stones or other hard matter which could damage drainage tile or impede 

consistent backfilling or compaction. 
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3.3  INSTALLATION 
 A. Install and join pipe and pipe fittings. 
   1. Place pipe at elevations shown on drawings 
  2. Install coarse aggregate bed and surrounding cover as indicated on Drawings, 

minimum 12-inch depth. 
  3. Join pipe ends mechanically. 
 B. Do not disturb drainage system in subsequent backfilling compaction operations. 
 C. See Civil Drawings for pipe sizes and routing of sub-drainage system. 
  
3.4  PROTECTION 
 A. Protect pipe from damage or displacement until backfilling operation begins. 
  
 

END OF SECTION 
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	PART 1 – GENERAL
	1.01 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.
	B.  Arkansas Special Inspections Guidelines (SEAoAR SI GL 02 - 01/01/2014) in accordance with 2012 Arkansas Fire Prevention Code (based on 2012 International Building Code).

	1.02 SUMMARY
	A.  This Section includes administrative and procedural requirements required for compliance with the International Building Code, Chapter 17, Structural Tests and Special Inspections.
	B.  Structural testing and special inspection services are required to verify compliance with requirements specified or indicated.  These services do not relieve Contractor of responsibility for compliance with other construction 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 construction document requirements.
	3.  Requirements for Contractor to provide quality-assurance and -control services required by Architect, Owner, or authorities having jurisdiction are not limited by provisions of this section.

	C.  The Owner will engage one or more qualified Special Inspectors and / or testing agencies to conduct structural tests and special inspections specified in this section and related sections and as maybe specified in other divisions of these specific...

	1.03 DEFINITIONS
	A.  Approved Agency:  An established and recognized agency regularly engaged in conducting tests or furnishing inspection services, when such agency has been approved by the building official.
	B.  Construction Documents:  Written, graphic and pictorial documents prepared or assembled for describing the design, location and physical characteristics of the elements of a project necessary for obtaining a building permit.  Construction Document...
	C.  Shop Drawings/Submittal Data:  Written, graphic and pictorial documents prepared and/or assembled by the Contractor based on the Construction Documents.
	D.  Structural Observation:  Visual observation of the structural system by a representative of the registered design professional’s office for general conformance to the approved construction documents.  Structural observations are not considered par...
	E.  Special Inspector:  A qualified person who demonstrating competence, to the satisfaction of the code enforcement official and registered design professional in responsible charge, for inspection of the particular type of construction or operation ...
	F.  Special Inspection, Continuous: The full-time observation of work requiring special inspection by an approved Special Inspector who is present in the area where the work is being performed.
	G.  Special Inspection, Periodic: The part-time or intermittent observation of work requiring special inspection by an approved Special Inspector who is present in the area where the work has been or is being performed and at the completion of the work.
	H.  Testing Agency:  A qualified materials testing laboratory under the responsible charge of a licensed Professional Engineer, approved by the code enforcement official and the registered design professional in responsible charge, to measure, examine...

	1.04 QUALITY ASSURANCE
	A.  Testing Agency Qualifications:
	1.  Minimum qualifications of inspection and testing agencies and their personnel shall comply with ASTM E329-03 Standard Specification for Agencies in the Testing and/or Inspection of Materials Used in Construction.
	a.  Inspectors and individuals performing tests shall be certified for the work being performed as outlined in the appendix of the ASTM E329.  Certification by organizations other than those listed must be submitted to the building official for consid...

	2.  In addition to these requirements, local jurisdiction may have additional requirements.  It is the responsibility of the testing and inspection agencies to meet local requirements and comply with local procedures.


	1.05 CONFLICTING REQUIREMENTS, REPORTS, AND TEST RESULTS
	A.  General:  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 uncertainties and requir...
	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 mini...
	C.  The Special Inspector’s reports and testing agencies results shall have precedence over reports and test results provided by the Contractor.
	D.  Where a conflict exists between the construction documents and approved shop drawings/submittal data, the construction documents shall govern unless the shop drawings/submittal data are more restrictive.  All conflicts shall be brought to the atte...

	1.06 SUBMITTALS BY SPECIAL INSPECTOR AND/OR TESTING AGENCY
	A.  Special Inspectors shall keep and distribute records of inspections. The Special Inspector shall furnish inspection reports to the building official, and to the registered design professional in responsible charge, Contractor, Architect, and Owner...
	1.  Special inspection reports and test results shall include, but not be limited to, the following:
	a.  Date of inspection.
	b.  Description of inspections or tests performed including location (reference grid lines, floors, elevations, etc.).
	c.  Statement noting that the work, material, and/or product conforms or does not conform to the construction document requirements.
	1)  Name and signature of Contractor’s representative who was notified of work, material, and/or products that do not meet the construction document requirements.

	d.  Name and signature of Special Inspector and/or testing agency representative performing the work.


	B.  Schedule of Non-Compliant Work:  Each agent shall maintain a log of work that does not meet the requirements of the construction documents.  Include reference to original inspection/test report and subsequent dates of re-inspection/retesting.
	C.  Reports and tests shall be submitted within 1 week of inspection or test.  Schedule of Non-Compliant Work shall be updated daily and submitted at monthly intervals.
	D.  Final Report of Special Inspections.  Submitted by each agent listed in the schedule of Structural Testing and Special Inspections.


	PART 2 - PRODUCTS (not used)
	PART 3 – EXECUTION
	3.1 CONTRACTOR’S RESPONSIBILITY
	A.  The Contractor shall coordinate the inspection and testing services with the progress of the work.  The Contractor shall provide sufficient notice to allow proper scheduling of all personnel.  The Contractor shall provide safe access for performin...
	B.  The Contractor shall submit schedules to the Owner, registered design professionals and testing and inspecting agencies.  Schedules will note milestones and durations of time for materials requiring structural tests and special inspections.
	C.  Each Contractor responsible for the construction of a seismic-force-resisting system, designated seismic system, or component listed in the quality assurance plan shall submit a written Contractor’s statement of responsibility to the building offi...
	1.  Acknowledgment of awareness of the special requirements contained in the quality assurance plan.
	2.  Acknowledgment that control will be exercised to obtain conformance with the construction documents approved by the building official.
	3.  Procedures for exercising control within the Contractor’s organization, the method and frequency of reporting and the distribution of the reports.
	4.  Identification and qualifications of the person(s) exercising such control and their position(s) in the organization.

	D.  Each Contractor responsible for the construction of a main wind force-resisting system or a wind-resisting component listed in the quality assurance plan shall submit a written statement of responsibility to the building official and the Owner pri...
	1.  Acknowledgment of awareness of the special requirements contained in the quality assurance plan.
	2.  Acknowledgment that control will be exercised to obtain conformance with the construction documents approved by the building official.
	3.  Procedures for exercising control within the Contractor’s organization, the method and frequency of reporting and the distribution of the reports.
	4.  Identification and qualifications of the person(s) exercising such control and their position(s) in the organization.

	E.  The Contractor shall repair and/or replace work that does not meet the requirements of the construction documents.
	1.  Contractor shall engage an Engineer/Architect to prepare repair and/or replacement procedures.
	2.  Engineer/Architect shall be registered in the state in which the project is located.  Engineer shall be acceptable to the registered design professional in responsible charge, code enforcement official, and Owner.
	3.  Procedures shall be submitted for review and acceptance by the registered design professional in responsible charge, code enforcement official, and Owner before proceeding with corrective action.

	F.  The Contractor shall be responsible for costs of:
	1.  Re-testing and re-inspection of materials, work, and/or products that do not meet the requirements of the construction documents and shop drawings/submittal data.
	2.  Review of proposed repair and/or replacement procedures by the registered design professional in responsible charge and the inspectors and testing agencies.
	3.  Repair or replacement of work that does not meet the requirements of the construction documents.


	3.2 STRUCTURAL OBSERVATIONS
	A.  Structural observations may be made periodically as determined by the registered design professional in responsible charge.

	3.3 TESTING AND INSPECTION
	A.  Reference related specifications for the minimum level of inspections and testing.  Provide additional inspections and testing as necessary to determine compliance with the construction drawings.
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	03 3000 - Cast-in-Place Concrete
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, mixture design, placement procedures, and finishes, for the following:
	1. Foundation walls.
	2. Slabs-on-grade.
	3. Suspended slabs.
	4. Concrete toppings.
	5. Building frame members.
	6. Building walls.

	B. Related Sections:
	1. Section 310020 "Earthwork"
	2. Section 316329 “Drilled Concrete Piers and Shafts” for drilled pier operations.
	3. Section 321313 "Portland Cement Concrete Paving"
	4. Section 321614 “Concrete Curbs and Sidewalks”

	C. Mass concrete thermal control plans. See “Concrete Mixtures, General – Mass Concrete Performance and Design Requirements” section of this specification.

	1.03 DEFINITIONS
	A. Cementitious Materials:  Portland cement alone or in combination with one or more of the following:  blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-furnace slag, and silica fume; subject to compliance with requirements.

	1.04 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Design Mixtures:  For each concrete mixture.  Submit alternate design mixtures when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.
	1. Indicate amounts of mixing water to be withheld for later addition at Project site.
	a) Mix identification number (unique for each mix submitted).
	b) Statement of intended mix use.
	c) Mixture proportions.
	d) Water/cementitious materials ratio.
	e) Wet and dry unit weight.
	f) Total air content.
	g) Design slump and allowable range after additions of all admixtures.
	h) Compressive strength tests.

	3. Shrinkage testing per ASTM C 157.

	C. Steel Reinforcement Shop Drawings:  Placing drawings that detail fabrication, bending, and placement.  Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar diagrams, bar arrangement, splices and laps, mechanical con...
	1. Show all reinforcing, top and bottom profile of concrete element, supports below, including beams, columns and walls, grade beams, concrete walls, joists, etc. framing into element.
	2. Provide one continuous elevation at 1/4" (1:48) scale for all beams, joists or walls in a continuous line. Show pockets and openings in shear walls, structural slabs, beams, elevations of top of beams, walls, columns, sections through beams, pilast...
	3. Show locations of approved construction joints, locations of pour strips, splices of reinforcing, type of splice used and splice location.  Identify all ASTM A706 and epoxy coated reinforcing locations.

	D. Construction Joint Layout:  Indicate proposed construction joints required to construct the structure.
	1. Location of construction joints is subject to approval of Architect.
	2. Refer to Architectural Concrete Elevations for reference.


	1.05 INFORMATIONAL SUBMITTALS
	A. Material Certificates:  For each of the following, signed by manufacturers:
	1. Cementitious materials.
	2. Admixtures.
	3. Form materials and form-release agents.
	4. Steel reinforcement and accessories.
	5. Fiber reinforcement.
	6. Waterstops.
	7. Bonding agents.
	8. Vapor retarders.
	9. Repair materials.

	B. Material Test Reports:  For the following, from a qualified testing agency, indicating compliance with requirements:
	1. Aggregates: Submit test reports indicating that aggregates are not potentially reactive based on the ASTM C295 or ASTM 1260 testing limits set forth in section 5.1 of “Guide Specification for Concrete Subject to Alkali-Silica Reactions” (2007 Portl...

	C. Minutes of preinstallation conference.
	D. Placement Notification:  Submit notification to Architect at least 24 hours in advance of placement.
	E. Certification of chloride screen effectiveness for penetrating sealers.
	F. Proposed location of saw cut joints not indicated on Drawings.
	G. Curing compound data demonstrating specified moisture loss performance.
	H. Evaporative retarder product and application data.
	I. Mass concrete thermal monitoring records.

	1.06 QUALITY ASSURANCE
	A. Installer Qualifications:  A qualified installer who employs on Project personnel qualified as ACI-certified Flatwork Technician and Finisher and a supervisor who is an ACI-certified Concrete Flatwork Technician.
	B. Manufacturer Qualifications:  A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	C. Testing Agency Qualifications:  An independent agency, acceptable to authorities having jurisdiction, qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.
	1. Personnel conducting field tests shall be qualified as ACI Concrete Field Testing Technician, Grade 1, according to ACI CP-1 or an equivalent certification program.
	2. Personnel performing laboratory tests shall be ACI-certified Concrete Strength Testing Technician and Concrete Laboratory Testing Technician - Grade I.  Testing Agency laboratory supervisor shall be an ACI-certified Concrete Laboratory Testing Tech...
	3. Personnel inspecting concrete reinforcing steel have current certification as an ACI Concrete Construction Inspector or have experience in concrete construction acceptable to the Architect.

	D. Source Limitations:  Obtain each type or class of cementitious material of the same brand from the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from single source from single manufacturer.
	E. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.4/D 1.4M, "Structural Welding Code - Reinforcing Steel."
	F. Formwork:  Contractor shall be responsible for design and engineering of formwork.  Design of formwork and preparation of formwork drawings shall be performed under supervision of a qualified engineer registered in the state of the project.
	G. ACI Publications:  Comply with the following unless modified by requirements in the Contract Documents:
	1. ACI 301, "Specifications for Structural Concrete," Sections 1 through 5.
	2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."

	H. Preinstallation Conference:  Conduct conference at Project site.
	1. Before submitting design mixtures, review concrete design mixture and examine procedures for ensuring quality of concrete materials.  Require representatives of each entity directly concerned with cast-in-place concrete to attend, including the fol...
	a) Contractor's superintendent.
	b) Ready-mix concrete manufacturer.
	c) Concrete subcontractor.
	d) Special concrete finish subcontractor.
	e) Owner’s Testing/Inspection Agency.

	2. Review as applicable to Project special inspection and testing and inspecting agency procedures for field quality control, concrete finishes and finishing, cold- and hot-weather concreting procedures, curing procedures, construction contraction and...

	I. Record of Work:  Maintain a record listing time and date of all structural concrete placement.  Such record shall be kept until completion of Project and shall be available to Architect for examination at any time.
	J. Pre-Placement Inspection:  Formwork installation, reinforcing steel placement and installation of all items to be embedded or cast into concrete shall be verified by Contractor prior to placement.

	1.07 DELIVERY, STORAGE, AND HANDLING
	A. Steel Reinforcement:  Deliver, store, and handle steel reinforcement to prevent bending and damage.  Avoid damaging coatings on steel reinforcement if present.
	B. Waterstops:  Store waterstops under cover to protect from moisture, sunlight, dirt, oil, and other contaminants.


	PART 2 -  PRODUCTS
	2.01 FORM-FACING MATERIALS
	A. Smooth-Formed Finished Concrete:  Form-facing panels that will provide continuous, true, and smooth concrete surfaces.  Furnish in largest practicable sizes to minimize number of joints.
	1. Plywood, metal, or other approved panel materials.
	2. Exterior-grade plywood panels, suitable for concrete forms, complying with DOC PS 1, and as follows:
	a) High-density overlay, Class 1 or better.
	b) Medium-density overlay, Class 1 or better; mill-release agent treated and edge sealed.
	c) Structural 1, B-B or better; mill oiled and edge sealed.
	d) B-B (Concrete Form), Class 1 or better; mill oiled and edge sealed.


	B. Rough-Formed Finished Concrete:  Plywood, lumber, metal, or another approved material.  Provide lumber dressed on at least two edges and one side for tight fit.
	C. Forms for Pedestals and Supports:  Metal, glass-fiber-reinforced plastic, paper, or fiber tubes that will produce surfaces with gradual or abrupt irregularities not exceeding specified formwork surface class.  Provide units with sufficient wall thi...
	D. Chamfer Strips:  Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum.
	E. Rustication Strips:  Wood, metal, PVC, or rubber strips, kerfed for ease of form removal.
	F. Form-Release Agent:  Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and will not impair subsequent treatments of concrete surfaces.
	1. Formulate form-release agent with rust inhibitor for steel form-facing materials.

	G. Form Ties:  Factory-fabricated, removable or snap-off metal or glass-fiber-reinforced plastic form ties designed to resist lateral pressure of fresh concrete on forms and to prevent spalling of concrete on removal.
	1. Furnish units that will leave no corrodible metal closer than 1 1/2" inch  to the plane of exposed concrete surface.
	2. Furnish ties that, when removed, will leave holes no larger than 1 inch in diameter in concrete surface.
	3. Furnish ties with integral water-barrier plates to walls indicated to receive dampproofing or waterproofing.


	2.02 STEEL REINFORCEMENT
	A. Reinforcing Bars:  ASTM A 615/A 615M, Grade 60, deformed.
	B. Low-Alloy-Steel Reinforcing Bars:  ASTM A 706/A 706M, deformed, where welding of reinforcement or field bending is noted on Drawings.
	C. Epoxy-Coated Reinforcing Bars:  ASTM A 615/A 615M, Grade 60 ASTM A 706/A 706M for bars that may be field bent, deformed bars, ASTM A 775/A 775M or ASTM A 934/A 934M for bars that are prefabricated, epoxy coated, with less than 2 percent damaged coa...
	D. Plain-Steel Wire:  ASTM A 82/A 82M, as drawn.
	E. Epoxy-Coated Wire:  ASTM A 884/A 884M, Class A, Type 1 coated, as-drawn, plain steel wire, with less than 2 percent damaged coating in each 12-inch wire length.
	F. Plain-Steel Welded Wire Reinforcement:  ASTM A 185/A 185M, plain, fabricated from as-drawn steel wire into flat sheets.
	G. Epoxy-Coated Welded Wire Reinforcement:  ASTM A 884/A 884M, Class A coated, Type 1, plain steel.

	2.03 REINFORCEMENT ACCESSORIES
	A. Joint Dowel Bars:  ASTM A 615/A 615M, Grade 60, plain-steel bars, cut true to length with ends square and free of burrs.
	B. Epoxy-Coated Joint Dowel Bars:  ASTM A 615/A 615M, Grade 60, plain-steel bars, ASTM A 775/A 775M epoxy coated.
	C. Epoxy Repair Coating:  Liquid, two-part, epoxy repair coating; compatible with epoxy coating on reinforcement and complying with ASTM A 775/A 775M.
	D. Bar Supports:  Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars and welded wire reinforcement in place.  Manufacture bar supports from steel wire, plastic, or precast concrete according to CRSI's ...
	1. For concrete surfaces exposed to view where legs of wire bar supports contact forms, use CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar supports.
	2. For epoxy-coated reinforcement, use epoxy-coated or other dielectric-polymer-coated wire bar supports.

	E. Mechanical Connectors:  Mechanical couplers shall develop in tension or compression, as required, at least 125% of bar yield strength.  Connectors shall comply with ICC-ES acceptance criteria, ACI 133.

	2.04 CONCRETE MATERIALS
	A. Cementitious Material:  Use the following cementitious materials, of the same type, brand, and source, throughout Project:
	1. Portland Cement:  ASTM C 150, Type I Type I/II, gray. Alternate cementitious materials when proposed to control alkali-silica reactions and tested as part of a representative concrete mix in accordance with ASTM C1567, may be used subject to approv...

	B. Normal-Weight Aggregates:  ASTM C 33, Class 3S coarse aggregate or better, graded.  Provide aggregates from a single source with documented service record data of at least 10 years' satisfactory service in similar applications and service condition...
	1. Maximum Coarse-Aggregate Size: As indicated on Drawings.
	2. Fine Aggregate:  Free of materials with deleterious reactivity to alkali in cement.

	C. Water:  ASTM C 94/C 94M and potable.

	2.05 ADMIXTURES
	A. Air-Entraining Admixture:  ASTM C 260.
	B. Chemical Admixtures:  Provide admixtures certified by manufacturer to be compatible with other admixtures and that will not contribute water-soluble chloride ions exceeding those permitted in hardened concrete.  Do not use calcium chloride or admix...
	1. Water-Reducing Admixture:  ASTM C 494/C 494M, Type A.
	2. Retarding Admixture:  ASTM C 494/C 494M, Type B.
	3. Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type D.
	4. High-Range, Water-Reducing Admixture:  ASTM C 494/C 494M, Type F.
	5. High-Range, Water-Reducing and Retarding Admixture:  ASTM C 494/C 494M, Type G.
	6. Plasticizing and Retarding Admixture:  ASTM C 1017/C 1017M, Type II.
	7. Mid-Range Water Reducing Admixture:  ASTM C 494/C 494M, Type A.

	C. Set-Accelerating Corrosion-Inhibiting Admixture:  Commercially formulated, anodic inhibitor or mixed cathodic and anodic inhibitor; capable of forming a protective barrier and minimizing chloride reactions with steel reinforcement in concrete and n...
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	b) BASF Construction Chemicals - Building Systems; Rheocrete CNI.
	c) Euclid Chemical Company (The), an RPM company; ARRMATECT, EUCON BCN, or EUCON CIA.
	d) Grace Construction Products, W. R. Grace & Co.; DCI.
	e) Sika Corporation; Sika CNI.


	D. Non-Set-Accelerating Corrosion-Inhibiting Admixture:  Commercially formulated, non-set-accelerating, anodic inhibitor or mixed cathodic and anodic inhibitor; capable of forming a protective barrier and minimizing chloride reactions with steel reinf...
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	b) Cortec Corporation; MCI- 2000 or 2005NS.
	c) Grace Construction Products, W. R. Grace & Co.; DCI-S.
	d) Sika Corporation; FerroGard 901.



	2.06 LIQUID FLOOR TREATMENTS
	A. VOC Content:  Liquid floor treatments shall have a VOC content of 200 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
	B. Penetrating Liquid Floor Treatment:  Clear, chemically reactive, waterborne solution of inorganic silicate or siliconate materials and proprietary components; odorless; that penetrates, hardens, and densifies concrete surfaces.  Shall not be less t...
	C. Penetrating Liquid Floor Treatments for Polished Concrete Finish:  Clear, waterborne solution of inorganic silicate or siliconate materials and proprietary components; odorless; that penetrates, hardens, and is suitable for polished concrete surfac...
	D. Penetrating Liquid Floor Treatment for Vehicular Surfaces: Material suitable for application on horizontal surfaces subject to vehicle traffic shall contain not less than 40% silane.  Provide certification of 95% chloride screen effectiveness when ...

	2.07 CURING MATERIALS
	A. Absorptive Cover:  AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq. yd. when dry.
	B. Moisture-Retaining Cover:  ASTM C 171, polyethylene film or white burlap-polyethylene sheet.
	C. Water:  Potable.

	2.08 RELATED MATERIALS
	A. Expansion- and Isolation-Joint-Filler Strips:  ASTM D 1751, asphalt-saturated cellulosic fiber
	B. Bonding Agent:  ASTM C 1059/C 1059M, Type II, non-redispersible, acrylic emulsion or styrene butadiene.
	C. Reglets:  Fabricate reglets of not less than 0.022-inch- thick, galvanized-steel sheet.  Temporarily fill or cover face opening of reglet to prevent intrusion of concrete or debris.
	D. Dovetail Anchor Slots:  Hot-dip galvanized-steel sheet, not less than 0.034 inch thick, with bent tab anchors.  Temporarily fill or cover face opening of slots to prevent intrusion of concrete or debris.

	2.09 REPAIR MATERIALS
	A. Repair Underlayment:  Cement-based, polymer-modified, self-leveling product that can be applied in thicknesses from 1/8 inch and that can be feathered at edges to match adjacent floor elevations.
	1. Cement Binder:  ASTM C 150, portland cement or hydraulic or blended hydraulic cement as defined in ASTM C 219.
	2. Primer:  Product of underlayment manufacturer recommended for substrate, conditions, and application.
	3. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended by underlayment manufacturer.
	4. Compressive Strength:  Not less than 4100 psi at 28 days when tested according to ASTM C 109/C 109M.

	B. Repair Overlayment:  Cement-based, polymer-modified, self-leveling product that can be applied in thicknesses from 1/4 inch and that can be filled in over a scarified surface to match adjacent floor elevations.
	1. Cement Binder:  ASTM C 150, portland cement or hydraulic or blended hydraulic cement as defined in ASTM C 219.
	2. Primer:  Product of topping manufacturer recommended for substrate, conditions, and application.
	3. Aggregate:  Well-graded, washed gravel, 1/8 to 1/4 inch or coarse sand as recommended by topping manufacturer.
	4. Compressive Strength:  Not less than 5000 psi at 28 days when tested according to ASTM C 109/C 109M.


	2.10 CONCRETE MIXTURES, GENERAL
	A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of laboratory trial mixture or field test data, or both, according to ACI 301.
	1. Use a qualified testing agency for preparing and reporting proposed mixture designs based on laboratory trial mixtures.

	B. Cementitious Materials: Limit percentage, by weight, of cementitious materials other than portland cement in concrete as follows:
	1. Fly Ash:  25 percent.

	C. Limit water-soluble, chloride-ion content in hardened concrete to 0.15 for reinforced concrete exposed to chlorides in service, 0.30 for other reinforced concrete, and 1.00 for reinforced concrete that will be dry and protected from moisture in ser...
	D. Admixtures:  Use admixtures according to manufacturer's written instructions.
	1. Use water-reducing, high-range water-reducing, or plasticizing admixture in concrete, as required, for placement and workability.
	2. Use water-reducing and retarding admixture when required by high temperatures, low humidity, or other adverse placement conditions.
	3. Use water-reducing admixture in pumped concrete, concrete for heavy-use industrial slabs and parking structure slabs, concrete required to be watertight, and concrete with a water-cementitious materials ratio below 0.50.
	4. Use corrosion-inhibiting admixture in concrete mixtures where indicated.

	E. Performance and Design Requirements:
	1. Shrinkage:  Shrinkage strain, determined in accordance with ASTM C 157 as amended and modified herein, shall not exceed the values below for each concrete class:
	a) Amendments and modifications to ASTM C 157:
	1) Storage:  After initial 24 hour comparator reading, specimens are placed back in lime saturated water until age of seven days.  At seven days another comparator reading is taken.  This reading is used as the base reading which is used to calculate ...
	2) Test Reports:  Report gage length (average of three) after 4, 7, 14, 28, and 56 days.  In addition to the information required by ASTM C 157, Section 11, shrinkage test reports shall include gage lengths (initial length measurements) used to determ...

	b) 28 Day Shrinkage Strain:  Shrinkage strains shall not exceed the following:
	1) Concrete for slab-on-grade placed directly on vapor barrier:  0.046%.
	2) Concrete for bearing walls (basement walls excluded) and/or columns: 0.046%.


	2. Mass Concrete – Thermal Control Plan: See drawings for dimensional limits on structural elements requiring a thermal control plan. Contractor to submit thermal control plan for mass concrete elements following the requirements of ACI 301-20, Sectio...


	2.11 CONCRETE MIXTURES FOR BUILDING ELEMENTS
	A. Proportion structural normal-weight concrete mixture as noted on Drawings, unless aggregates are “potentially reactive” with alkalis based on the ASTM C 295 or ASTM C 1260 or ASTM C 1293 testing limits of Section 5.1 of “Guide Specification of Conc...

	2.12 FABRICATING REINFORCEMENT
	A. Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice."

	2.13 CONCRETE MIXING
	A. Ready-Mixed Concrete:  Measure, batch, mix, and deliver concrete according to ASTM C 94/C 94M and ASTM C 1116/C 1116M, and furnish batch ticket information.


	PART 3 -  EXECUTION
	3.01 FORMWORK
	A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, lateral, static, and dynamic loads, and construction loads that might be applied, until structure can support such loads.
	B. Construct formwork so concrete members and structures are of size, shape, alignment, elevation, and position indicated, within tolerance limits of ACI 117.  Concrete adjacent to elevator hoistway shall be installed to tolerances required by elevato...
	C. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows:
	1. Class A, 1/8 inch for smooth-formed finished surfaces.
	2. Class B, 1/4 inch for rough-formed finished surfaces.
	3. The permissible irregularity is a cumulative value due to all sources including layout, plumbness, member size, formwork offsets, joints, and member levelness.  The permissible irregularity shall also apply between adjacent concrete surfaces on opp...

	D. Construct forms tight enough to prevent loss of concrete mortar.
	E. Fabricate forms for easy removal without hammering or prying against concrete surfaces.  Provide crush or wrecking plates where stripping may damage cast concrete surfaces.  Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 v...
	1. Install keyways, reglets, recesses, and the like, for easy removal.
	2. Do not use rust-stained steel form-facing material.

	F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required elevations and slopes in finished concrete surfaces.  Provide and secure units to support screed strips; use strike-off templates or compacting-type screeds.
	G. Provide temporary openings for cleanouts and inspection ports where interior area of formwork is inaccessible.  Close openings with panels tightly fitted to forms and securely braced to prevent loss of concrete mortar.  Locate temporary openings in...
	H. Chamfer exterior corners and edges of permanently exposed concrete unless noted otherwise in the architectural concrete elevations.
	I. Form openings, chases, offsets, sinkages, keyways, reglets, blocking, screeds, and bulkheads required in the Work.  Determine sizes and locations from trades providing such items.
	J. Clean forms and adjacent surfaces to receive concrete.  Remove chips, wood, sawdust, dirt, and other debris just before placing concrete.
	K. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and maintain proper alignment.
	L. Coat contact surfaces of forms with form-release agent, according to manufacturer's written instructions, before placing reinforcement.
	M. All formwork surfaces that support concrete exposed to view must be accepted by Architect prior to concrete placement.

	3.02 EMBEDDED ITEMS
	A. Place and secure anchorage devices and other embedded items required for adjoining work that is attached to or supported by cast-in-place concrete.  Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be ...
	1. Install anchor rods, accurately located, to elevations required and complying with tolerances in Section 7.5 of AISC 303 "Code of Standard Practice for Steel Buildings and Bridges."
	a) Tolerance of Embedded Items:  Comply with ACI 117.
	1) Anchor Rods:
	a) Location:  +/- 1 inch  vertical, +/- 1 inch horizontal.
	b) Plumb and  Alignment:  1/4 inch in 12 inches (1:48).



	2. Install reglets to receive waterproofing and to receive through-wall flashings in outer face of concrete frame at exterior walls, where flashing is shown at lintels, shelf angles, and other conditions.
	3. Install dovetail anchor slots in concrete structures as indicated.  Where masonry or veneer intersects concrete, provide one vertical dovetail slot for each 8 inches  of masonry thickness.  Where concrete serves as the backup, space slots at 16 inc...


	3.03 REMOVING AND REUSING FORMS
	A. General:  Formwork for sides of beams, walls, columns, and similar parts of the Work that does not support weight of concrete may be removed after cumulatively curing at not less than 50 deg F for 24 hours after placing concrete.  Concrete has to b...
	1. Leave formwork for beam soffits, joists, slabs, and other structural elements that supports weight of concrete in place until concrete has achieved at least 70 percent of its 28-day design compressive strength.
	2. Remove forms only if shores have been arranged to permit removal of forms without loosening or disturbing shores.
	3. Leave formwork and shoring in place a minimum of 15 days after concrete placement unless reshoring is used.

	B. Clean and repair surfaces of forms to be reused in the Work.  Split, frayed, delaminated, or otherwise damaged form-facing material will not be acceptable for exposed surfaces.  Apply new form-release agent.
	C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints.  Align and secure joints to avoid offsets.  Do not use patched forms for exposed concrete surfaces unless approved by Architect.

	3.04 SHORES
	A. Comply with ACI 318 and ACI 301 for design, installation, and removal of shoring and reshoring.
	1. Do not remove shoring or reshoring until measurement of slab tolerances is complete.

	B. Plan sequence of removal of shores and reshore to avoid damage to concrete.  Locate and provide adequate reshoring to support construction without excessive stress or deflection.
	C. Reshoring:
	1. If formwork and shoring are removed before concrete is 15 days old, reshoring shall remain in place a minimum of 15 days after placement irrespective  of concrete strength.


	3.05 STEEL REINFORCEMENT
	A. General:  Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.
	1. Do not cut or puncture vapor retarder.  Repair damage and reseal vapor retarder before placing concrete.

	B. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that would reduce bond to concrete.
	C. Accurately position, support, and secure reinforcement against displacement.  Locate and support reinforcement with bar supports to maintain minimum concrete cover.  Do not tack weld crossing reinforcing bars.
	1. Weld reinforcing bars according to AWS D1.4/D 1.4M, where indicated.

	D. Size, length, number and placement of supports shall be sufficient as to maintain reinforcing position within specified tolerances during construction traffic and concrete placement.
	E. On vertical formwork, use approved bar chairs or spacers as required to maintain concrete cover and bar position.  Do not staple or use any other metallic fastener to secure bolsters, chairs, etc. to formwork for concrete surfaces exposed to exteri...
	F. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.
	G. Install welded wire reinforcement in longest practicable lengths on bar supports spaced to minimize sagging.  Lap edges and ends of adjoining sheets at least one mesh spacing.  Offset laps of adjoining sheet widths to prevent continuous laps in eit...
	H. Epoxy-Coated Reinforcement:  Repair cut and damaged epoxy coatings with epoxy repair coating according to ASTM D 3963/D 3963M.  Use epoxy-coated steel wire ties to fasten epoxy-coated steel reinforcement.

	3.06 JOINTS
	A. General:  Construct joints true to line with faces perpendicular to surface plane of concrete.
	B. Construction Joints:  Install so strength and appearance of concrete are not impaired, at locations indicated or as approved by Architect.
	1. Place joints perpendicular to main reinforcement.  Continue reinforcement across construction joints unless otherwise indicated.
	2. Form keyed joints as indicated.  Embed keys at least 1-1/2 inches into concrete.
	3. Locate joints for beams, slabs, joists, and girders in the middle third of spans.  Offset joints in girders a minimum distance of twice the beam width from a beam-girder intersection.
	4. Locate horizontal joints in walls and columns at underside of floors, slabs, beams, and girders and at the top of footings or floor slabs.
	5. Space vertical joints in walls as indicated. Locate joints beside pilasters integral with walls, near corners, and in concealed locations where possible.  Locate at centerline of support or middle third of span.

	C. Contraction Joints in Slabs-on-Grade:  Form weakened-plane contraction joints, sectioning concrete into areas as indicated.  Construct contraction joints for a depth equal to at least one-fourth of concrete thickness as follows:
	1. Grooved Joints:  Form contraction joints after initial floating by grooving and finishing each edge of joint to a radius of 1/8 inch.  Repeat grooving of contraction joints after applying surface finishes.  Eliminate groover tool marks on concrete ...
	2. Sawed Joints:  Form contraction joints with power saws equipped with shatterproof abrasive or diamond-rimmed blades.  Cut 1/8-inch- wide joints into concrete when cutting action will not tear, abrade, or otherwise damage surface and before concrete...
	3. Interior Slabs-on-Grade to Receive Carpet or Wood Floor Covering:  Construct slabs as large a placement area as practical.  Unless noted otherwise on Drawings, locate construction joints on column centerlines.  Provide control joints at column cent...
	4. All Other Interior Slabs-on-Grade:  Unless noted otherwise on Drawings, locate construction joints on column centerlines.  Locate control joints where shown on Drawings.  If not shown, provide control joints at column centerlines and at intervals n...

	D. Isolation Joints in Slabs-on-Grade:  After removing formwork, install joint-filler strips at slab junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and other locations, as indicated.
	1. Extend joint-filler strips full width and depth of joint, terminating flush with finished concrete surface unless otherwise indicated.
	2. Terminate full-width joint-filler strips not less than 1/2 inch or more than 1 inch below finished concrete surface where joint sealants, specified in Section 079200 "Joint Sealants," are indicated.
	3. Install joint-filler strips in lengths as long as practicable.  Where more than one length is required, lace or clip sections together.

	E. Joints in Slabs-on-Metal Deck:  Locate construction joins as shown on Drawings.  For slabs with welded wire reinforcing, continue reinforcing through construction joint and lap in adjacent pour.  For slabs without welded wire reinforcing, provide #...
	F. Topping Slabs Exposed to View:  Locate control joints where shown on the Contract Drawings.  If not shown, locate topping slab control joints at column centerlines, over girders and at intervals not more than 10 feet feet each way.

	3.07 CONCRETE PLACEMENT
	A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items is complete and that required inspections have been performed.
	B. Before test sampling and placing concrete, water may be added at Project site, subject to limitations of ACI 301.
	1. Do not add water to concrete after adding high-range water-reducing admixtures to mixture.

	C. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete will be placed on concrete that has hardened enough to cause seams or planes of weakness.  If a section cannot be placed continuously, provide...
	1. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures and in a manner to avoid inclined construction joints.
	2. Consolidate placed concrete with mechanical vibrating equipment according to ACI 301.
	3. Do not use vibrators to transport concrete inside forms.  Insert and withdraw vibrators vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6 inches into preceding layer.  Do not insert vibrators into lower layer...

	D. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of construction joints, until placement of a panel or section is complete.
	1. Consolidate concrete during placement operations so concrete is thoroughly worked around reinforcement and other embedded items and into corners.
	2. Maintain reinforcement in position on chairs during concrete placement.
	3. Screed slab surfaces with a straightedge and strike off to correct elevations.
	a) Slabs supported by metal deck shall be gaged to provide the specified slab thickness over beams.

	4. Slope surfaces uniformly to drains where required.
	5. Begin initial floating using bull floats or darbies to form a uniform and open-textured surface plane, before excess bleedwater appears on the surface.  Do not further disturb slab surfaces before starting finishing operations.

	E. Cold-Weather Placement:  Comply with ACI 306.1 and as follows.  Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.
	1. When average high and low temperature is expected to fall below 40 deg F for three successive days, maintain delivered concrete mixture temperature within the temperature range required by ACI 301.
	2. Do not use frozen materials or materials containing ice or snow.  Do not place concrete on frozen subgrade or on subgrade containing frozen materials.
	3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or chemical accelerators unless otherwise specified and approved in mixture designs.

	F. Hot-Weather Placement:  Comply with ACI 301 and as follows:
	1. Maintain concrete temperature below 90 deg F at time of placement.  Chilled mixing water or chopped ice may be used to control temperature, provided water equivalent of ice is calculated to total amount of mixing water.  Using liquid nitrogen to co...
	2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete.  Keep subgrade uniformly moist without standing water, soft spots, or dry areas.


	3.08 FINISHING FORMED SURFACES
	A. Rough-Formed Finish:  As-cast concrete texture imparted by form-facing material with tie holes and defects repaired and patched.  Remove fins and other projections that exceed specified limits on formed-surface irregularities.
	1. Apply to concrete surfaces not exposed to public view or as noted in architectural concrete elevations.

	B. Smooth-Formed Finish:  As-cast concrete texture imparted by form-facing material, arranged in an orderly and symmetrical manner with a minimum of seams.  Repair and patch tie holes and defects.  Tie holes to be grout filled up to ¼” behind finished...
	1. Apply to concrete surfaces exposed to public and as noted in the architectural concrete elevations

	C. Related Unformed Surfaces:  At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent formed surfaces.  Continue final surface treatment of formed ...

	3.09 FINISHING FLOORS AND SLABS
	A. General:  Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing operations for concrete surfaces.  Do not wet concrete surfaces.
	B. Scratch Finish:  While still plastic, texture concrete surface that has been screeded and bull-floated or darbied.  Use stiff brushes, brooms, or rakes to produce a profile amplitude of 1/4 inch in one direction.
	1. Apply scratch finish to surfaces as indicated on the architectural concrete slab plans

	C. Float Finish:  Consolidate surface with power-driven floats or by hand floating if area is small or inaccessible to power driven floats.  Restraighten, cut down high spots, and fill low spots.  Repeat float passes and restraightening until surface ...
	1. Apply float finish to surfaces as indicated on the architectural concrete slab plans

	D. Trowel Finish:  After applying float finish, apply first troweling and consolidate concrete by hand or power-driven trowel.  Continue troweling passes and restraighten until surface is free of trowel marks and uniform in texture and appearance.  Gr...
	1. Apply a trowel finish to surfaces as indicated on the architectural concrete slab plans
	2. Finish surfaces to the following tolerances, according to ASTM E 1155, for a randomly trafficked floor surface:
	a) Specified overall values of flatness, F(F) 35; and of levelness, F(L) 25; with minimum local values of flatness, F(F) 24; and of levelness, F(L) 17; for slabs-on-grade.
	b) Specified overall values of flatness, F(F) 30; and of levelness, F(L) 20; with minimum local values of flatness, F(F) 24; and of levelness, F(L) 15; for suspended slabs except for slabs supported by metal deck.
	c) Specified overall values of flatness, F(F) 30; and no limit for levelness, F(L); with minimum local values of flatness, F(F) 24; and of no limit for levelness, F(L); for suspended slabs supported by metal deck.

	3. Finish and measure surface so gap at any point between concrete surface and an unleveled, freestanding, 10-ft.- long straightedge resting on two high spots and placed anywhere on the surface does not exceed 3/16”

	E. Trowel and Fine-Broom Finish:  Apply a first trowel finish to surfaces as indicated on the architectural concrete slab plans. While concrete is still plastic, slightly scarify surface with a fine broom.
	1. Comply with flatness and levelness tolerances for trowel-finished floor surfaces.

	F. Broom Finish:  Apply a broom finish to exterior concrete platforms, steps, ramps, and elsewhere as indicated on the architectural concrete slab plans.
	1. Immediately after float finishing, slightly roughen trafficked surface by brooming with fiber-bristle broom perpendicular to main traffic route.  Coordinate required final finish with Architect before application.


	3.10 MISCELLANEOUS CONCRETE ITEMS
	A. Filling In:  Fill in holes and openings left in concrete structures after work of other trades is in place unless otherwise indicated.  Mix, place, and cure concrete, as specified, to blend with in-place construction.  Provide other miscellaneous c...
	B. Curbs:  Provide monolithic finish to interior curbs by stripping forms while concrete is still green and by steel-troweling surfaces to a hard, dense finish with corners, intersections, and terminations slightly rounded.
	C. Equipment Bases and Foundations:  Provide machine and equipment bases and foundations as shown on Drawings.  Set anchor bolts for machines and equipment at correct elevations, complying with diagrams or templates from manufacturer furnishing machin...
	D. Steel Pan Stairs:  Provide concrete fill for steel pan stair treads, landings, and associated items.  Cast-in inserts and accessories as shown on Drawings.  Screed, tamp, and trowel finish concrete surfaces.

	3.11 CONCRETE PROTECTING AND CURING
	A. General:  Protect freshly placed concrete from premature drying and excessive cold or hot temperatures.  Comply with ACI 306.1 for cold-weather protection and ACI 301 for hot-weather protection during curing.
	B. Formed Surfaces:  Cure formed concrete surfaces, including underside of beams, supported slabs, and other similar surfaces.  If forms remain during curing period, moist cure after loosening forms.  If removing forms before end of curing period, con...
	C. Unformed Surfaces:  Begin curing immediately after finishing concrete.  Cure unformed surfaces, including floors and slabs, concrete floor toppings, and other surfaces.
	D. Cure concrete according to ACI 308.1, by one or a combination of the following methods:
	1. Moisture Curing:  Keep surfaces continuously moist for not less than seven days with the following materials:
	a) Water.
	b) Continuous water-fog spray.
	c) Absorptive cover, water saturated, and kept continuously wet.  Cover concrete surfaces and edges with 12-inch lap over adjacent absorptive covers.

	2. Moisture-Retaining-Cover Curing:  Cover concrete surfaces with moisture-retaining cover for curing concrete, placed in widest practicable width, with sides and ends lapped at least 12 inches, and sealed by waterproof tape or adhesive.  Cure for not...
	a) Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive floor coverings.
	b) Moisture cure or use moisture-retaining covers to cure concrete surfaces to receive penetrating liquid floor treatments.
	c) Cure concrete surfaces to receive floor coverings with either a moisture-retaining cover or a curing compound that the manufacturer certifies will not interfere with bonding of floor covering used on Project.



	3.12 CONCRETE SURFACE REPAIRS
	A. Defective Concrete:  Repair and patch defective areas when approved by Architect.  Remove and replace concrete that cannot be repaired and patched to Architect's approval.
	B. Patching Mortar:  Mix dry-pack patching mortar, consisting of one part portland cement to two and one-half parts fine aggregate passing a No. 16 sieve, using only enough water for handling and placing.
	C. Repairing Formed Surfaces:  Surface defects include color and texture irregularities, cracks, spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and stains and other discolorations that cannot be removed by cl...
	1. For Rough-Formed Finish concrete, immediately after form removal, cut out honeycombs, rock pockets, and voids more than 1/2 inch in any dimension to solid concrete.  Limit cut depth to 3/4 inch.  Make edges of cuts perpendicular to concrete surface...
	2. For Smooth-Formed Finish concrete Repair defects on surfaces exposed to view by blending white portland cement and standard portland cement so that, when dry, patching mortar will match surrounding color.  Patch a test area at inconspicuous locatio...
	3. Repair defects on concealed formed surfaces that affect concrete's durability and structural performance as determined by Architect.

	D. Repairing Unformed Surfaces:  Test unformed surfaces, such as floors and slabs, for finish and verify surface tolerances specified for each surface.  Correct low and high areas.  Test surfaces sloped to drain for trueness of slope and smoothness; u...
	1. Repair finished surfaces containing defects that are unacceptable to Architect.  Surface defects include spalls, popouts, honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch wide or that penetrate to reinforcement or completely thro...
	2. After concrete has cured at least 14 days, correct high areas by grinding.
	3. Correct localized low areas during or immediately after completing surface finishing operations by cutting out low areas and replacing with patching mortar.  Finish repaired areas to blend into adjacent concrete.
	4. Correct other low areas scheduled to receive floor coverings with a repair underlayment.  Prepare, mix, and apply repair underlayment and primer according to manufacturer's written instructions to produce a smooth, uniform, plane, and level surface...
	5. Correct other low areas scheduled to remain exposed with a repair topping.  Cut out low areas to ensure a minimum repair topping depth of 1/4 inch to match adjacent floor elevations.  Prepare, mix, and apply repair topping and primer according to m...
	6. Repair defective areas, except random cracks and single holes 1 inch or less in diameter, by cutting out and replacing with fresh concrete.  Remove defective areas with clean, square cuts and expose steel reinforcement with at least a 3/4-inch clea...
	7. Repair random cracks and single holes 1 inch or less in diameter with patching mortar.  Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, and loose particles.  Dampen cleaned concrete surfaces and apply bonding agen...

	E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and patching mortar.
	F. Repair materials and installation not specified above may be used, subject to Architect's approval.

	3.13 FIELD QUALITY CONTROL
	A. Testing and Inspection:  As indicated on Drawings.

	3.14 PROTECTION OF LIQUID FLOOR TREATMENTS
	A. Protect liquid floor treatment from damage and wear during the remainder of construction period.  Use protective methods and materials, including temporary covering, recommended in writing by liquid floor treatments installer.
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	04 2010 - Reinforced Unit Masonry
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Concrete masonry units.
	2. Mortar and grout.
	3. Steel reinforcing bars.
	4. Masonry joint reinforcement.
	5. Miscellaneous masonry accessories.

	B. Related Sections:
	1. Section 051200 "Structural Steel Framing" for furnishing anchor rods, embedded plates, and bearing plates for unit masonry.


	1.03 DEFINITIONS
	A. CMU(s): Concrete masonry unit(s).
	B. Reinforced Unit Masonry: Masonry containing reinforcing steel in grouted cells.

	1.04 PERFORMANCE REQUIREMENTS
	A. Provide reinforced unit masonry that develops indicated net-area compressive strengths at 28 days, as indicated on drawings.
	1. Determine net-area compressive strength of masonry from average net-area compressive strengths of masonry units and mortar types (unit-strength method) according to Tables 1 and 2 in TMS 602/ACI 530.1/ASCE 6.


	1.05 PRECONSTRUCTION TESTING
	A. Preconstruction Testing Service: Contractor will engage a qualified independent testing agency to perform preconstruction testing indicated below. Retesting of materials that fail to comply with specified requirements shall be done at Contractor's ...
	1. Concrete Masonry Unit Test: For each type of unit required, according to ASTM C 140 for compressive strength.
	2. Grout Test (Compressive Strength): For each mix required, according to ASTM C 1019.


	1.06 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Shop Drawings: For the following:
	1. Reinforcing Steel: Detail bending and placement of reinforced unit masonry reinforcing bars. Comply with ACI 315, "Details and Detailing of Concrete Reinforcement." Show elevations of reinforced walls. Drawings shall include:
	a) 1/4” scale elevations of all beams, columns and walls with all openings and reinforcing shown.
	b) Top and bottom elevations of walls and bearing elevations of all elements supported.
	c) Size and location of all openings, pockets, embedments, and anchor bolts.
	d) Bar sizes, location and quantities of reinforcing steel.
	e) Location and arrangement of supporting and spacing devices.
	f) Bending and cutting schedules.
	g) All control joints, expansion joints and horizontal relief joints.
	h) All other framing and/or special conditions affecting the work.



	1.07 INFORMATIONAL SUBMITTALS
	A. Material Certificates: For each type and size of the following:
	1. Masonry units.
	a) Include material test reports substantiating compliance with requirements.
	b) Include data and calculations establishing average net-area compressive strength of units.

	2. Cementitious materials. Include brand, type, and name of manufacturer.
	3. Preblended, dry mortar mixes. Include description of type and proportions of ingredients.

	B. Mix Designs: For each type of mortar and grout. Include description of type and proportions of ingredients.
	1. Grout: Submit grout strength test data. Data shall be in conformance with the requirements for concrete mix designs per Division 3 section “Cast-in-place concrete”
	a) Include test reports, according to ASTM C 1019, for grout mixes required to comply with compressive strength requirement.
	b) For self consolidating grout, include test reports for slump flow and visual stability index (VSI) as determined by ASTM C1611


	C. Statement of Compressive Strength of Masonry: For each combination of masonry unit type and mortar type, provide statement of average net-area compressive strength of masonry units, mortar type, and resulting net-area compressive strength of masonr...

	1.08 QUALITY ASSURANCE
	A. Source Limitations for Masonry Units: Obtain exposed masonry units of a uniform texture and color, or a uniform blend within the ranges accepted for these characteristics, from single source from single manufacturer for each product required.
	B. Source Limitations for Mortar Materials: Obtain mortar ingredients of a uniform quality, including color for exposed masonry, from single manufacturer for each cementitious component and from single source or producer for each aggregate.
	C. Masonry Standard: Comply with TMS 602/ACI 530.1/ASCE 6 latest edition unless modified by requirements in the Contract Documents.


	PART 2 -  PRODUCTS
	2.01 CONCRETE MASONRY UNITS
	A. CMUs: ASTM C 90.
	1. Unit Compressive Strength: Provide units with minimum average net-area compressive strength as required to meet the specified prism strength, but in no case shall units be less than 1900 psi.
	2. Density Classification: Lightweight unless otherwise indicated.


	2.02 MASONRY LINTELS
	A. Masonry Lintels: Prefabricated or built-in-place masonry lintels made from bond beam CMUs with reinforcing bars placed as indicated and filled with coarse grout. Cure prefabricated lintels before handling and installing. Temporarily support built-i...

	2.03 MORTAR AND GROUT MATERIALS
	A. 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 mortar color indicated.
	B. Hydrated Lime: ASTM C 207, Type S.
	C. Portland Cement-Lime Mix: Packaged blend of portland cement and hydrated lime containing no other ingredients.
	D. Aggregate for Mortar: ASTM C 144.
	E. Aggregate for Grout: ASTM C 404.
	F. Water: Potable.
	G. Additives: None permitted, except as specified herein. Specifically do not lower freezing point of mortar or grout by use of calcium chloride or other antifreeze agents.

	2.04 REINFORCEMENT
	A. Uncoated Steel Reinforcing Bars: ASTM A 615/A 615M or ASTM A 996/A 996M, Grade 60.
	B. Masonry Joint Reinforcement, General: ASTM A 951/A 951M.
	1. Interior Walls: Hot-dip galvanized, carbon steel.
	2. Exterior Walls: Hot-dip galvanized, carbon Stainless steel.
	3. Wire Size for Side Rods: As indicated on drawings
	4. Wire Size for Cross Rods: 0.148-inch diameter.
	5. Spacing of Cross Rods, Tabs, and Cross Ties: Not more than 16 inches o.c.
	6. Provide in lengths of not less than 10 feet, with prefabricated corner and tee units.

	C. Masonry Joint Reinforcement for Single-Wythe Masonry: Either ladder or truss type with single pair of side rods.
	D. Masonry Joint Reinforcement for Multiwythe Masonry: Provide one of the following:
	1. Ladder type with 1 side rod at each face shell of hollow masonry units more than 4 inches wide, plus 1 side rod at each wythe of masonry 4 inches wide or less.
	2. Tab type, ladder design, with 1 side rod at each face shell of backing wythe and with rectangular tabs sized to extend at least halfway through facing wythe but with at least 5/8-inch cover on outside face.
	3. Adjustable (two-piece) type, ladder design, with one side rod at each face shell of backing wythe and with separate adjustable ties with pintle-and-eye connections having a maximum adjustment of 1-1/4 inches. Size ties to extend at least halfway th...


	2.05 MISCELLANEOUS ANCHORS
	A. Anchor Bolts: Headed steel bolts complying with ASTM F1554 grade 36, or ASTM A307, Grade A; with ASTM A 563 hex nuts and, where indicated, flat washers; hot-dip galvanized to comply with ASTM A 153/A 153M, Class C; of dimensions indicated.

	2.06 MORTAR AND GROUT MIXES
	A. General: Do not use admixtures, including pigments, air-entraining agents, accelerators, retarders, water-repellent agents, antifreeze compounds, or other admixtures, unless otherwise indicated.
	1. Do not use calcium chloride in mortar or grout.
	2. For reinforced masonry, use portland cement-lime mortar.

	B. Preblended, Dry Mortar Mix: Furnish dry mortar ingredients in form of a preblended mix. Measure quantities by weight to ensure accurate proportions, and thoroughly blend ingredients before delivering to Project site.
	C. Mortar for Reinforced Unit Masonry: Comply with ASTM C 270, Proportion Specification. Provide the following types of mortar for applications stated unless another type is indicated or needed to provide required compressive strength of masonry.
	1. For masonry below grade or in contact with earth, use Type S.
	2. For reinforced masonry, use Type S.
	3. Mix cementitious materials and aggregates between 3 and 5 minutes in a mechanical batch mixer with a sufficient amount of water to produce a workable consistency. Unless acceptable, do not hand mix mortar. Maintain workability of mortar by remixing...

	D. Grout for Reinforced Unit Masonry: Comply with ASTM C 476.
	1. Use grout of type indicated or, if not otherwise indicated, of type (fine or coarse) that will comply with Table 7 in TMS 602/ACI 530.1/ASCE 6 for dimensions of grout spaces and pour height.
	2. Grout shall attain a minimum compressive strength of 2000 psi at 28 days when tested in accordance with C1019.
	3. Except for self-consolidating grout, mix and proportion grout in accordance with ASTM C 476, Table 1 or paragraph 4.2.2 for specified 28-day compressive strength indicated.
	4. Provide grout with a slump of 8 to 11 inches for grout heights less than 5 feet 4 inches, or 10 to 11 inches for grout lift heights greater than 5 feet 4 inches as measured according to ASTM C 143/C 143M, unless self-consolidating grout is used.
	5. Self consolidating grout, if used, shall comply with the material requirements of ASTM C476; have a slump flow of 24 to 30 in  as determined by ASTM C1611/C1611M; and has a Visual Stability Index (VSI) less than or equal to 1 as determined in accor...
	6. Proportioning of self-consolidating grout at the project site is not permitted. Do not add water at the project site except in accordance with the self-consolidating grout manufacturer’s recommendations.
	7. Do not use admixtures unless acceptable. Field additional of admixtures is not permitted in self-consolidating grout.



	PART 3 -  EXECUTION
	3.01 LAYING MASONRY WALLS
	A. Bond Pattern: Unless otherwise indicated, lay exposed masonry in running bond do not use units with less than nominal 4-inch horizontal face dimensions at corners or jambs.
	B. Where built-in items are to be embedded in cores of hollow masonry units, place a layer of metal lath, wire mesh, or plastic mesh in the joint below and rod mortar or grout into core.
	C. Fill cores in hollow CMUs with grout 24 inches under bearing plates, beams, lintels, posts, and similar items unless otherwise indicated.

	3.02 MORTAR BEDDING AND JOINTING
	A. Lay hollow CMUs as follows:
	1. With face shells fully bedded in mortar and with head joints of depth equal to bed joints.
	2. With webs fully bedded in mortar in all courses of piers, columns, and pilasters.
	3. With webs fully bedded in mortar each side of grouted cells.


	3.03 MASONRY JOINT REINFORCEMENT
	A. General: Install entire length of longitudinal side rods in mortar with a minimum cover of 5/8 inch on exterior side of walls, 1/2 inch elsewhere. Lap reinforcement a minimum of 6 inches.
	B. Interrupt joint reinforcement at control and expansion joints unless otherwise indicated.
	C. Provide continuity at wall intersections by using prefabricated T-shaped units.
	D. Provide continuity at corners by using prefabricated L-shaped units.

	3.04 CONTROL AND EXPANSION JOINTS
	A. General: Install control joint materials in reinforced unit masonry as masonry progresses, as indicated on drawings.

	3.05 LINTELS
	A. Install steel lintels where indicated.
	B. Provide masonry lintels where shown and where openings of more than 24 inches for block-size units are shown without structural steel or other supporting lintels.

	3.06 REINFORCED UNIT MASONRY INSTALLATION
	A. Temporary Formwork and Shores: Construct formwork and shores as needed to support reinforced masonry elements during construction.
	1. Construct formwork to provide shape, line, and dimensions of completed masonry as indicated. Make forms sufficiently tight to prevent leakage of mortar and grout. Brace, tie, and support forms to maintain position and shape during construction and ...
	2. Do not remove forms and shores until reinforced masonry members have hardened sufficiently to carry their own weight and other loads that may be placed on them during construction.

	B. Placing Reinforcement: Comply with requirements in TMS 602/ACI 530.1/ASCE 6, latest edition.
	1. Support reinforcement to prevent displacement caused by construction loads or by placement of grout or mortar, beyond the allowable tolerances.
	2. Completely embed reinforcing bars in grout.
	3. Maintain clear distance between reinforcing bars and the interior of masonry unit or formed surface of at least 1/4 inch  for fine grout and 1/2 inch  for coarse grout, except where cross webs of hollow units are used as supports for horizontal rei...
	4. Place reinforcing bars maintaining the following minimum cover:
	a) Masonry face exposed to earth or weather: 2 inches  for bars larger than No. 5 ; 1½ inches  for No. 5  bars or smaller.
	b) Masonry not exposed to earth or weather: 1½ inches .

	5. Maintain minimum clear distance between parallel bars of the nominal bar size or 1 inch , whichever is greater.
	6. In columns and pilasters, maintain minimum clear distance between vertical bars of one and one-half times the nominal bar size or 1½ inches , whichever is greater.
	7. Splice only where indicated on the Project Drawings, unless otherwise acceptable.
	8. Unless accepted by the Architect/Engineer, do not bend reinforcement after it is embedded in grout or mortar.
	9. Noncontact lap splices: Position bars spliced by noncontact lap splice no farther apart transversely than one-fifth the specified length of lap nor more than 8 inches
	10. Joint reinforcement
	a) Place joint reinforcement so that longitudinal wires are embedded in mortar with a minimum cover of 1/2 inch  when not exposed to weather or earth; or 5/8 inch  when exposed to weather or earth.
	b) Provide minimum 6 inch  lap splices for joint reinforcement.
	c) Ensure that all ends of longitudinal wires of joint reinforcement at laps are embedded in mortar or grout.

	11. Placement Tolerances
	a) Place reinforcing bars in walls and flexural elements within a tolerance of 1/2 inch.
	b) Place vertical bars within:
	1) 2 inches  of the required location along the length of the wall when the wall segment length exceeds 24 inches .
	2) 1 inch  of the required location along the length of the wall when the wall segment length does not exceed 24 inches

	c) If it is necessary to move bars more than one bar diameter or a distance exceeding the tolerance stated above to avoid interference with other reinforcing steel, conduits, or embedded items, notify the Architect/Engineer for acceptance of the resul...
	d) Foundation dowels that interfere with unit webs are permitted to be bent to a maximum of 1 inch  horizontally for every 6 inches  of vertical height.


	C. Cleanouts: Provide cleanouts in the bottom course of masonry for each grout pour when the grout pour height exceeds 5 feet 4 inches .
	1. Construct cleanouts so that the space to be grouted can be cleaned and inspected. In solid grouted masonry, space cleanouts horizontally a maximum of 32 inches  on center.
	2. Construct cleanouts with an opening of sufficient size to permit removal of debris. The minimum opening dimension shall be 3 inches .
	3. After cleaning, close cleanouts with closures braced to resist grout pressure.

	D. Grout Placement
	1. Placing time: Place grout within 1-1/2 hours from introducing water in the mixture and prior to initial set.
	a) Discard site-mixed grout that does not meet the specified slump without adding water after initial mixing.
	b) For ready-mixed grout:
	1) Addition of water is permitted at the time of discharge to adjust slump.
	2) Discard ready-mixed grout that does not meet the specified slump without adding water, other than the water that was added at the time of discharge. The time limitation is waived as long as the ready-mixed grout meets the specified slump.


	2. Confinement: Confine grout to the areas indicated on the Project Drawings. Use material to confine grout that permits bond between masonry units and mortar.
	3. Grout pour height:
	a) Definition: The total height of masonry to be grouted prior to erection of additional masonry. A grout pour consists of one or more grout lifts.
	b) Do not exceed the maximum grout pour height given in TMS 602/ACI 530.1/ASCE 6, Table 7.

	4. Grout lift height:
	a) Definition: An increment of grout height within a total grout pour. A grout pour consists of one or more grout lifts.
	b) For grout except self-consolidating grout:
	1) Where the following conditions are met, place grout in lifts not exceeding 12 feet 8 inches .
	a) The masonry has cured for at least 4 hours.
	b) The grout slump is maintained between 10 and 11 inches .
	c) No intermediate reinforced bond beams are placed between the top and the bottom of the pour height.

	2) When there are intermediate bond beams within the grout pour, limit the grout lift height to the bottom of the lowest bond beam that is more than 5 feet 4 inches (1.63 m) above the bottom of the lift, but do not exceed a grout lift height of 12 fee...
	3) When the conditions above are not met, place grout in lifts not exceeding 5 feet 4 inches .


	5. For self-consolidating grout:
	a) When placed in masonry that has cured for at least 4 hours, place in lifts not exceeding the grout pour height.
	b) When placed in masonry that has not cured for at least 4 hours, place in lifts not exceeding 5 feet 4 inches


	E. Consolidation
	1. Consolidate grout at the time of placement.
	a) Consolidate grout pours 12 inches  or less in height by mechanical vibration or by puddling.
	b) Consolidate pours exceeding 12 inches  in height by mechanical vibration and reconsolidate by mechanical vibration after initial water loss and settlement has occurred.
	c) Consolidation or reconsolidation is not required for self-consolidating grout.


	F. Grout key: When grouting, form grout keys between grout pours. Form grout keys between grout lifts when the first lift is permitted to set prior to placement of the subsequent lift
	1. Form a grout key by terminating the grout a minimum of 1½ inches  below a mortar joint.
	2. Do not form grout keys within beams.
	3. At beams or lintels laid with closed bottom units, terminate the grout pour at the bottom of the beam or lintel without forming a grout key.


	3.07 FIELD QUALITY CONTROL
	A. As indicated on drawings.
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	05 1200 - Structural Steel Framing
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Structural steel.
	2. Grout.

	B. Related Sections:
	1. Section 014000 "Quality Requirements" for independent testing agency procedures and administrative requirements.
	2. Section 05 3100 "Steel Decking" for field installation of shear connectors through deck.
	3. Section 05 5000 "Metal Fabrications" for miscellaneous steel fabrications including steel lintels and shelf angles not attached to structural-steel frame and other metal items not defined as structural steel.
	4. Section 05 5500 "Metal Stairs."
	5. Section 09 9000 " Painting"


	1.03 DEFINITIONS
	A. Structural Steel:  Elements of structural-steel frame, as classified by AISC 303, "Code of Standard Practice for Steel Buildings and Bridges."
	B. Heavy Sections:  Rolled and built-up sections as follows:
	1. Shapes included in ASTM A 6/A 6M with flanges thicker than 2 inches.
	2. Welded built-up members with plates thicker than 2 inches.


	1.04 PERFORMANCE REQUIREMENTS
	A. Provide connections as shown or noted on Drawings.  Design of connections not shown or noted shall be provided by Structural Engineer-of-Record upon request.
	B. Provide details of truss connections required by the Contract Documents to be completed by structural steel fabricator, including comprehensive engineering analysis by a qualified professional engineer, to withstand loads indicated and comply with ...
	C. Alternate connections may be submitted by the Contractor with prior approval of Structural Engineer-of-Record.  Connections shall be designed for loads indicated on drawings or provided by Structural Engineer-of-Record.  Loads indicated are develop...
	D. Construction:  Refer to the Drawings for description of lateral load resisting system.

	1.05 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Calculations, Shop Drawings, and Erection Drawings (including Field Work drawings): Submit for action required connection calculations, shop drawings and erection drawings for all steel indicated on the Contract Documents.
	1. Location of each piece or detail within the structure.
	3. Include embedment piece and setting drawings.
	4. Indicate welds by standard AWS symbols, distinguishing between shop and field welds, and show size, length, and type of each weld.  Show backing bars that are to be removed and supplemental fillet welds where backing bars are to remain.
	5. Indicate type, size, and length of bolts, distinguishing between shop and field bolts.  Identify pretensioned and slip-critical high-strength bolted connections.
	6. Drawings submitted in multiple packages shall contain individual submittals complete with all applicable erection drawings, details, and piece drawings.
	7. Reproduction of Contract Documents is not permitted.
	8. Provide schedule for submittal of shop and erection drawings.
	9. Connection design calculations: Calculations are required for all details that are indicated on the Drawings. Each calculation package shall be sealed and signed by the Contractor’s Engineer.
	10. Erection Drawings: The erection drawings shall include plans showing exact locations of base and bearing plates, and/or anchor rods and other embedded items. All field connections not specifically shown on shop drawings shall be shown on erection ...

	C. Welding Procedure Specifications (WPSs) and Procedure Qualification Records (PQRs):  Provide according to AWS D1.1/D1.1M, "Structural Welding Code - Steel," for each welded joint whether prequalified or qualified by testing.
	D. High Strength Bolting Procedures: Submit for action written high strength bolting procedures that are in accordance with RCSC “Specification for Structural Joints using ASTM A325, A490, or F3043 Bolts.
	E. Charpy V-Notch testing results for heavy sections and weld metal when required.
	F. Erection Procedure: Submit for action a steel erection procedure, prepared under the supervision of the Contractor’s Engineer, for review by the SER. The review by SER shall only be for the effects of the steel erection procedures on the final stru...
	G. Quality Control Program: Submit for record complete details of the Contractor’s quality control program including the names of the personnel responsible for this work.

	1.06 INFORMATIONAL SUBMITTALS
	A. Qualification Data:  For qualified Installer and fabricator.
	B. Welding certificates.
	C. Mill test reports for structural steel, including chemical and physical properties.
	D. Product Test Reports:  For the following if present on project:
	1. Bolts, nuts, and washers including mechanical properties and chemical analysis.
	2. Direct-tension indicators.
	3. Tension-control, high-strength bolt-nut-washer assemblies.
	4. Shear stud connectors.
	5. Shop primers.
	6. Nonshrink grout.


	1.07 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. Shop-Painting Applicators:  Qualified according to AISC's Sophisticated Paint Endorsement or SSPC-QP 3, "Standard Procedure for Evaluating Qualifications of Shop Painting Applicators."
	D. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	E. Comply with applicable provisions of the following specifications and documents:
	1. AISC 303 as amended below:
	a) Section 3.2:  Replace entire section with the following: “Requirements for structural steel including quantities, sizes, locations, arrangement, and details shall be shown or noted in the overall Contract Drawing package.  Fabricator is responsible...
	b) Section 3.5:  Remove all text after first sentence.
	c) Section 3.6:  Replace entire section with the following:  “When the fast-track project delivery system is selected, release of structural drawings shall constitute release for construction only if specifically noted as such on the drawing.  Drawing...
	d) Section 4.4:  Revise second sentence to read the following:  “The shop and erection drawings shall be returned in accordance with the schedule defined in Division 1 of the project Specification.  In the absence of such schedule, the Owner’s Designa...

	2. AISC 360.
	3. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts."

	F. Preinstallation Conference:  Conduct conference at Project site.

	1.08 DELIVERY, STORAGE, AND HANDLING
	A. Store materials to permit easy access for inspection and identification.  Keep steel members off ground and spaced by using pallets, dunnage, or other supports and spacers.  Protect steel members and packaged materials from corrosion and deteriorat...
	1. Do not store materials on structure in a manner that might cause distortion, damage, or overload to members or supporting structures.  Repair or replace damaged materials or structures as directed.

	B. Store fasteners in a protected place in sealed containers with manufacturer's labels intact.
	1. Fasteners may be repackaged provided Owner's testing and inspecting agency observes repackaging and seals containers.
	2. Clean and relubricate bolts and nuts that become dry or rusty before use.
	3. Comply with manufacturers' written recommendations for cleaning and lubricating ASTM F 1852 fasteners and for retesting fasteners after lubrication.


	1.09 COORDINATION
	A. Coordinate selection of shop primers with topcoats to be applied over them.  Comply with paint and coating manufacturers' recommendations to ensure that shop primers and topcoats are compatible with one another.
	B. Coordinate installation of anchorage items to be embedded in or attached to other construction without delaying the Work.  Provide setting diagrams, sheet metal templates, instructions, and directions for installation.

	1.10 DESIGN OF CONNECTIONS
	A. The contractor is responsible to design all connection indicated on the Contract Documents. All connections indicated shall be designed for the forces and/or connection design criteria called for in the Contract Documents.
	B. Connection concepts shown on the Drawings show only the minimum requirements to convey design intent.
	C. All connections and details shown on shop and erection drawings shall be prepared under the supervision of the Contractor’s Engineer, in accordance with AISC “Load Resistance Factor Design Specification for Structural Steel Buildings.”
	D. The contractor shall design and provide any stiffener plates, doubler plates, reinforcing plates, etc. and their connections that may be required to develop and/or transfer the forces and/or connection design criteria called for in the Contract Doc...
	E. Design Connections to withstand the combined effects of shears, axial forces, moments and torques and as required by applicable code(s) and the Contract Documents.


	PART 2 -  PRODUCTS
	2.01 STRUCTURAL-STEEL MATERIALS
	A. W-Shapes:  ASTM A 992/A 992M unless indicated otherwise on Drawings.
	B. Channels, Angles, Shapes:  ASTM A 36/A 36M unless indicated otherwise on Drawings.
	C. Plate and Bar:  ASTM A 36/A 36M unless indicated otherwise on Drawings..
	D. Cold-Formed Hollow Structural Sections:  ASTM A 500, Grade C, structural tubing, unless indicated otherwise on the drawings.
	E. Steel Pipe:  ASTM A 53/A 53M, Type E or S, Grade B.
	1. Weight Class:  As indicated on Drawings.
	2. Finish: Black except where indicated to be galvanized.

	F. Welding Electrodes:  Comply with AWS requirements, 70 Series
	1. Conform to Charpy V-Notch test requirements of AISC 360.

	G. Heavy Sections:
	1. Conform to Charpy V-Notch test requirements of AISC 360.


	2.02 BOLTS, CONNECTORS, AND ANCHORS
	A. Use Tension-Control, High-Strength Bolt-Nut-Washer Assemblies whenever possible unless indicated otherwise.
	B. High-Strength Bolts, Nuts, and Washers:  ASTM A 325, Type 1, heavy-hex steel structural bolts; ASTM A 563, Grade C, heavy-hex carbon-steel nuts; and ASTM F 436, Type 1, hardened carbon-steel washers; all with plain finish.
	C. High-Strength Bolts, Nuts, and Washers, ASTM A 490, Type 1, heavy-hex steel structural bolts; AS5M A 563, Grade DH, heavy-hex carbon-steel nuts; and ASTM F436, Type 1, hardened carbon-steel washers with plain finish.
	D. Tension-Control, High-Strength Bolt-Nut-Washer Assemblies:  ASTM F 1852, Type 1, head assemblies consisting of steel structural bolts with splined ends, heavy-hex carbon-steel nuts, and hardened carbon-steel washers.
	1. Finish:  Plain.

	E. Steel Headed Stud Anchors:  ASTM A 108, Grades 1015 through 1020, headed-stud type, cold-finished carbon steel; AWS D1.1/D1.1M, Type B.
	F. Unheaded Anchor Rods:  ASTM F 1554, Grade 55, weldable.
	1. Configuration:  Straight.
	2. Nuts:  ASTM A 563 heavy-hex carbon steel.
	3. Plate Washers:  ASTM A 36/A 36M carbon steel.
	4. Washers:  ASTM F 436, Type 1, hardened carbon steel.
	5. Finish:  Plain.

	G. Headed Anchor Rods: ASTM F 1554, Grade 55, weldable, straight.
	1. Nuts:  ASTM A 563 heavy-hex carbon steel.
	2. Plate Washers:  ASTM A 36/A 36M carbon steel.
	3. Washers:  ASTM F 436, Type 1, hardened carbon steel.
	4. Finish:  Plain.

	H. Threaded Rods:  ASTM A 36/A 36M.
	1. Nuts:  ASTM A 563 heavy-hex carbon steel.
	2. Washers: ASTM A 36/A 36M carbon steel.
	3. Finish:  Plain.

	I. Clevises and Turnbuckles:  Made from cold-finished carbon steel bars, ASTM A 108, Grade 1035.
	J. Eye Bolts and Nuts:  Made from cold-finished carbon steel bars, ASTM A 108, Grade 1030.
	K. Sleeve Nuts:  Made from cold-finished carbon steel bars, ASTM A 108, Grade 1018.
	L. Deformed Anchor Studs (DAS) / Deformed Bar Anchors (DBA):  Made from ASTM A 108 low carbon steel, cold worked and deformed per ASTM A 496.  Minimum yield stress = 60 ksi (415 MPa); minimum tensile strength = 80 ksi (550 MPa).
	M. Rebar:  Rebar used for welding shall meet the requirements of ASTM A-706.  Minimum bend diameters per ACI 318.
	N. Expansion Anchors, Screw Anchors, and Adhesive Anchors:  Size and Manufacturer as indicated on Drawings.  Complete assemblies with required rods, nuts, washers, and adhesive system as applicable.  Installed in accordance with Manufacturer’s install...
	1. Finish for use in conditioned environments free from potential moisture (interior):  Plain or in accordance with Manufacturer’s standard.
	2. Finish for use in exposed or potentially wet environments and for attachment of exterior cladding materials:  Galvanized in conformance with ASTM A 153 or stainless steel, Series 300.

	O. Primer:  Where steel is to be field painted, provide fabricator's standard lead- and chromate-free, nonasphaltic, rust-inhibiting primer complying with MPI#79 and compatible with topcoat.
	P. Galvanizing Repair Paint:  MPI#18, MPI#19, or SSPC-Paint 20

	2.03 GROUT
	A. Metallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, metallic aggregate grout, mixed with water to consistency suitable for application and a 30-minute working time.  Minimum compressive strength = 6000 psi .
	B. 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.  Minimum compressive strength ...

	2.04 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.
	1. Camber structural-steel members where indicated.
	2. Fabricate beams with rolling camber up.
	3. Identify high-strength structural steel according to ASTM A 6/A 6M and maintain markings until structural steel has been erected.
	4. Mark and match-mark materials for field assembly.
	5. Complete structural-steel assemblies, including welding of units, before starting shop-priming operations, if applicable.

	B. Thermal Cutting:  Perform thermal cutting by machine to greatest extent possible.
	1. Plane thermally cut edges to be welded to comply with requirements in AWS D1.1/D1.1M.

	C. Bolt Holes:  Cut, drill, mechanically thermal cut, or punch standard bolt holes perpendicular to metal surfaces.  Do not enlarge bolt holes by burning.
	D. Finishing:  Accurately finish ends of columns and other members transmitting bearing loads.
	E. Cleaning:  Clean and prepare steel surfaces that are to remain unpainted according to SSPC-SP 2, "Hand Tool Cleaning or SSPC-SP 3, "Power Tool Cleaning."
	F. Steel Headed Stud Anchors and Deformed Anchor Studs / Deformed Bar Anchors:  Prepare steel surfaces as recommended by manufacturer of anchors.  Use automatic end welding of anchors according to AWS D1.1/D1.1M and manufacturer's written instructions.
	G. Holes:  Provide holes required for securing other work to structural steel and for other work to pass through steel framing members.
	1. Cut, drill, thermal cut, or punch holes perpendicular to steel surfaces.
	2. Baseplate Holes:  Cut, drill, mechanically thermal cut, or punch holes perpendicular to steel surfaces.

	H. Splices:  Splicing of members to obtain required lengths is not permitted without prior approval of structural Engineer-of-Record unless indicated on the Drawings.
	I. Substitutions:  Where exact sizes and weights indicated on Drawings are not readily available, secure approval of alternate sizes from Structural Engineer-of Record in time to prevent project delay.

	2.05 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: As indicated on Drawings.

	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.

	2.06 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.
	2. Surfaces to be field welded, including top flange of beams to receive steel headed stud anchors.
	3. Surfaces to be high-strength bolted with slip-critical connections.
	4. Surfaces to receive sprayed fire-resistive materials (applied fireproofing).
	5. Galvanized surfaces.
	6. Surfaces not otherwise indicated to be painted that are not exposed to view or weather in the final condition.

	B. Surface Preparation:  Clean surfaces to be painted.  Remove loose rust and mill scale and spatter, slag, or flux deposits.  Prepare surfaces according to either of 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 1.5 mils.  Use priming methods that result in full coverage of...
	1. Stripe paint corners, crevices, bolts, welds, and sharp edges.
	2. Apply two coats of shop paint to surfaces that are inaccessible after assembly or erection.


	2.07 GALVANIZING
	A. Hot-Dip Galvanized Finish:  Apply zinc coating by the hot-dip process to structural steel according to ASTM A 123/A 123M.
	1. Fill vent and drain holes in closed sections (HSS or Pipe) that will be exposed in the finished Work unless they will function as weep holes, by plugging with zinc solder and filing off smooth.
	2. Galvanize lintels and shelf angles located in exterior walls.


	2.08 SOURCE QUALITY CONTROL
	A. Testing and Inspection:  As indicated on Drawings.


	PART 3 -  EXECUTION
	3.01 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.
	1. Prepare a certified survey of bearing surfaces, anchor rods, bearing plates, and other embedments showing dimensions, locations, angles, and elevations.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 PREPARATION
	A. Provide temporary shores, guys, braces, and other supports during erection to keep structural steel secure, plumb, and in alignment against temporary construction loads and loads equal in intensity to design loads.  Remove temporary supports when p...
	1. Coordinate installation of non-structural steel items that load the temporarily supported steel frame such that temporary supports are adequate to resist all imposed loads.
	2. Do not remove temporary shoring supporting composite deck construction until cast-in-place concrete has attained its design compressive strength.
	3. Do not apply permanent loading other than the weight to supported concrete slab-on-deck assemblies to composite beams and girders until concrete has achieve 75 percent of its design strength without prior approval of structural Engineer-of-Record.


	3.03 ERECTION
	A. Set structural steel accurately in locations and to elevations indicated and according to AISC 303 and AISC 360.
	B. Base Bearing and Leveling 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 where indicated on Drawings.
	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. Clean and moisten surfaces to receive grout.  Immediately remove any remaining free water.  Promptly pack grout solidly between bearing surfaces and plates so no voids remain.  Neatly finish exposed surfaces; protect grout and allow to cure.  Compl...

	C. Maintain erection tolerances of structural steel within AISC's "Code of Standard Practice for Steel Buildings and Bridges."
	D. Align and adjust various members that form part of complete frame or structure before permanently fastening.  Before assembly, clean bearing surfaces and other surfaces that will be in permanent contact with members.  Perform necessary adjustments ...
	1. Level and plumb individual members of structure.
	2. Make allowances for difference between temperature at time of erection and mean temperature of 70  F  when structure is completed and in service.

	E. Splice members only where indicated.
	1. Fasten splices in compression after bearing surface have been brought into contact.  Close all gaps greater than 1/16”  by driving non-tapered mild steel shims full depth of  bearing surface along full length of gap.

	F. Do not use thermal cutting during erection unless approved by Structural Engineer-of-Record.  Finish thermally cut sections within smoothness limits in AWS D1.1/D1.1M.
	G. Do not enlarge unfair holes in members by burning or using drift pins.  Ream holes that must be enlarged to admit bolts.
	H. Steel Headed Stud Anchors:  Prepare steel surfaces as recommended by manufacturer of shear connectors.  Use automatic end welding of headed-stud shear connectors according to AWS D1.1/D1.1M and manufacturer's written instructions.

	3.04 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: As indicated on Drawings.

	B. Weld Connections:  Comply with AWS D1.1/D1.1M and AWS D1.8/D1.8M 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.
	2. Remove backing bars or runoff tabs where indicated on Drawings, back gouge, and grind steel smooth.
	3. Assemble and weld built-up sections by methods that will maintain true alignment of axes without exceeding tolerances in AISC's "Code of Standard Practice for Steel Buildings and Bridges" for mill material.


	3.05 FIELD QUALITY CONTROL
	A. Testing and Inspection:  As indicated on Drawings.

	3.06 REPAIRS AND PROTECTION
	A. Galvanized Surfaces:  Clean areas where galvanizing is damaged or missing and repair galvanizing to comply with ASTM A 780.
	B. Touchup Painting:  Cleaning and touchup painting are specified in Section 09 9000 " Painting."



	05 3100 - Steel Decking
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Roof deck.
	2. Composite floor deck.

	B. Related Requirements:
	1. Section 033000 "Cast-in-Place Concrete" for normal-weight and lightweight structural concrete fill over steel deck.
	2. Section 051200 "Structural Steel Framing" for shop- and field-welded shear connectors.


	1.03 ACTION SUBMITTALS
	A. Product Data:  For each type of deck, accessory, and product indicated.
	B. Shop Drawings:
	1. Include layout and types of deck panels, anchorage details, reinforcing channels, pans, cut deck openings, special jointing, accessories, and attachments to other construction.


	1.04 INFORMATIONAL SUBMITTALS
	A. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, indicating that each of the following complies with requirements:
	1. Power-actuated mechanical fasteners.
	2. Acoustical roof deck.


	1.05 QUALITY ASSURANCE
	A. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.3, "Structural Welding Code - Sheet Steel."

	1.06 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.


	PART 2 -  PRODUCTS
	2.01 PERFORMANCE REQUIREMENTS
	A. AISI Specifications:  Comply with calculated structural characteristics of steel deck according to AISI's "North American Specification for the Design of Cold-Formed Steel Structural Members."
	B. Fire-Resistance Ratings:  Comply with ASTM E 119; testing by a qualified testing agency.  Identify products with appropriate markings of applicable testing agency.
	1. Indicate design designations from UL's "Fire Resistance Directory" or from the listings of another qualified testing agency.


	2.02 ROOF DECK
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. ASC Profiles, Inc.; a Blue Scope Steel company.
	2. Canam United States; Canam Group Inc.
	3. CMC Joist & Deck.
	4. Consolidated Systems, Inc.; Metal Dek Group.
	5. Cordeck.
	6. DACS, Inc.
	7. Epic Metals Corporation.
	8. Marlyn Steel Decks, Inc.
	9. New Millennium Building Systems, LLC.
	10. Nucor Corp.; Vulcraft Group.
	11. Roof Deck, Inc.
	12. Valley Joist; Subsidiary of EBSCO Industries, Inc.
	13. Verco Manufacturing Co.
	14. Wheeling Corrugating Company; Div. of Wheeling-Pittsburgh Steel Corporation.

	B. Roof Deck:  Fabricate panels, without top-flange stiffening grooves, to comply with "SDI Specifications and Commentary for Steel Roof Deck," in SDI Publication No. 31, and with the following:
	1. Prime-Painted Steel Sheet:  ASTM A 1008/A 1008M, Structural Steel (SS), grade, thickness and profile as indicated, shop primed with manufacturer's standard baked-on, rust-inhibitive primer.  Use at interior locations.
	a) Color:  Manufacturer's standard.

	2. Galvanized-Steel Sheet:  ASTM A 653/A 653M, Structural Steel (SS), grade, thickness and profile as indicated, G60 zinc coating.  Use at exterior locations not indicated to be painted and exposed to view.
	3. Galvanized and Shop-Primed Steel Sheet:  ASTM A 653/A 653M, Structural Steel (SS), grade, thickness and profile as indicated,  G60 zinc coating; cleaned, pretreated, and primed with manufacturer's standard baked-on, rust-inhibitive primer.  Use at ...
	a) Color:  Manufacturer's standard.

	4. Span Condition:  As indicated.
	5. Side Laps:  Overlapped.


	2.03 COMPOSITE FLOOR DECK
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. ASC Profiles, Inc.; a Blue Scope Steel company.
	2. Canam United States; Canam Group Inc.
	3. CMC Joist & Deck.
	4. Consolidated Systems, Inc.; Metal Dek Group.
	5. Cordeck.
	6. DACS, Inc.
	7. Epic Metals Corporation.
	8. Marlyn Steel Decks, Inc.
	9. New Millennium Building Systems, LLC.
	10. Nucor Corp.; Vulcraft Group.
	11. Roof Deck, Inc.
	12. Verco Manufacturing Co.
	13. Wheeling Corrugating Company; Div. of Wheeling-Pittsburgh Steel Corporation.

	B. Composite Floor Deck:  Fabricate panels, with integrally embossed or raised pattern ribs and interlocking side laps, to comply with "SDI Specifications and Commentary for Composite Steel Floor Deck," in SDI Publication No. 31, with the minimum sect...
	1. Prime-Painted Steel Sheet:  ASTM A 1008/A 1008M, Structural Steel (SS), grade, thickness and profile as indicated, with top surface phosphatized and unpainted and underside surface shop primed with manufacturers' standard baked-on, rust-inhibitive ...
	2. Galvanized-Steel Sheet:  ASTM A 653/A 653M, Structural Steel (SS), grade, thickness and profile as indicated, G60 zinc coating.  May be used at interior or exterior locations not indicated to be painted and exposed to view.
	3. Galvanized and Shop-Primed Steel Sheet:  ASTM A 653/A 653M, Structural Steel (SS), grade, thickness and profile as indicated, G60 zinc coating; with unpainted top surface and cleaned and pretreated bottom surface primed with manufacturer's standard...
	4. Span Condition:  As indicated.


	2.04 NONCOMPOSITE FORM DECK
	A. Manufacturers:  Subject to compliance with requirements, provide products by the following, provide products by one of the following available manufacturers offering products that may be incorporated into the Work include, but are not limited to, t...
	1. ASC Profiles, Inc.; a Blue Scope Steel company.
	2. Canam United States; Canam Group Inc.
	3. CMC Joist & Deck.
	4. Consolidated Systems, Inc.; Metal Dek Group.
	5. Cordeck.
	6. DACS, Inc.
	7. Marlyn Steel Decks, Inc.
	8. New Millennium Building Systems, LLC.
	9. Nucor Corp.; Vulcraft Group.
	10. Roof Deck, Inc.
	11. Valley Joist; Subsidiary of EBSCO Industries, Inc.
	12. Verco Manufacturing Co.
	13. Wheeling Corrugating Company; Div. of Wheeling-Pittsburgh Steel Corporation.

	B. Noncomposite Form Deck:  Fabricate ribbed-steel sheet noncomposite form-deck panels to comply with "SDI Specifications and Commentary for Noncomposite Steel Form Deck," in SDI Publication No. 31, with the minimum section properties indicated, and w...
	1. Galvanized-Steel Sheet:  ASTM A 653/A 653M, Structural Steel (SS), grade, thickness and profile as indicated, G60 zinc coating typical.  Use G90 where exposed to moisture.
	2. Galvanized and Shop-Primed Steel Sheet:  ASTM A 653/A 653M, Structural Steel (SS), grade, thickness and profile as indicated, G60 zinc coating; cleaned, pretreated, and primed with manufacturer's standard baked-on, rust-inhibitive primer.. Use at l...
	a) Color:  Manufacturer's standard.

	3. Span Condition:  As indicated
	4. Side Laps:  Overlapped


	2.05 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 minimum diameter.
	D. Miscellaneous Sheet Metal Deck Accessories:  Steel sheet, minimum yield strength of 33,000 psi, not less than 0.0359-inch design uncoated thickness, of same material and finish as deck; of profile indicated or required for application.
	E. Pour Stops and Girder Fillers:  Steel sheet, minimum yield strength of 33,000 psi, of same material and finish as deck, and of thickness and profile indicated but not less than recommended by SDI Publication No. 31 for overhang and slab depth.
	F. Column Closures, End Closures, Z-Closures, and Cover Plates:  Steel sheet, of same material, finish, and thickness as deck unless otherwise indicated.
	G. Weld Washers:  Uncoated steel sheet, shaped to fit deck rib, 0.0747 inch thick, with factory-punched hole of 3/8-inch minimum diameter.
	H. Galvanizing Repair Paint:  ASTM A 780
	I. Repair Paint:  Manufacturer's standard rust-inhibitive primer of same color as primer.


	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine supporting frame and field conditions for compliance with requirements for installation tolerances and other conditions affecting performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	C. When steel headed stud anchors are to be welded through metal deck and/or corrugated metal forming, the top flange of beams to receive such anchors shall be unpainted and free of debris prior to installation of the deck and/or forming.

	3.02 INSTALLATION, GENERAL
	A. Install deck panels and accessories according to applicable specifications and commentary in SDI Publication No. 31, manufacturer's written instructions, and requirements in this Section.
	B. Install temporary shoring before placing deck panels if required to meet deflection limitations. Obtain prior written approval from Structural Engineer-of-Record before installing shoring.
	C. Locate deck 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.
	1. Align cellular deck panels over full length of cell runs and align cells at ends of abutting panels.

	E. Place deck panels flat and square and fasten to supporting frame without warp or deflection.
	F. Cut and neatly fit deck panels and accessories around openings and other work projecting through or adjacent to deck.
	G. Provide additional reinforcement and closure pieces at openings as required for strength, continuity of deck, and support of other work.
	1. Refer to Drawings for opening sizes requiring reinforcement and typical reinforcement options.

	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 with prior written approval of Structural Engineer-of-Record.  Locate mechanical fasteners and install according to deck manufacturer's written instructions.

	3.03 ROOF-DECK INSTALLATION
	A. Fasten roof-deck panels as indicated on drawings.  Provide weld washer at each location where uncoated deck of thickness 0.028 inches (0.7 mm) or less is being fastened to supporting members by welding.
	B. End Bearing:  Install deck ends over supporting frame with a minimum end bearing length as indicated, with end joints as follows:
	1. End Joints: Lapped as indicated.

	C. Miscellaneous Roof-Deck Accessories:  Install ridge and valley plates, finish strips, end closures, and reinforcing channels according to deck manufacturer's written instructions.  Weld or mechanically fasten to substrate to provide a complete deck...
	1. Weld cover plates at changes in direction of roof-deck panels unless otherwise indicated.


	3.04 FLOOR-DECK INSTALLATION
	A. Fasten floor-deck panels to steel supporting members by arc spot (puddle) welds of the surface diameter indicated and as follows:
	1. Weld Diameter: As indicated, nominal.
	2. Weld Spacing:  Weld edge ribs of panels at each support.  Space additional welds an average of 12 inches apart, but not more than 18 inches apart.  Steel headed stud anchors may be substituted for welds one for one in meeting spacing requirements.
	3. Weld Washers:  Install weld washers at each weld location when the minimum uncoated steel thickness is less than 0.028 inches .

	B. Side-Lap and Perimeter Edge Fastening:  Fasten side laps and perimeter edges of panels between supports, at intervals not exceeding the lesser of half of the span or 36 inches, and as follows unless otherwise indicated:
	1. Mechanically fasten with self-drilling, No. 10 diameter or larger, carbon-steel screws.
	2. Mechanically clinch or button punch.
	3. Fasten with a minimum of 1-1/2-inch- long welds.

	C. End Bearing:  Install deck ends over supporting frame with a minimum end bearing as indicated with end joints as follows:
	1. End Joints:  As indicated.

	D. Pour Stops and Girder Fillers:  Weld steel sheet pour stops and girder fillers to supporting structure according to SDI recommendations unless otherwise indicated.
	E. Floor-Deck Closures:  Weld steel sheet column closures, cell closures, and Z-closures to deck, according to SDI recommendations, to provide tight-fitting closures at open ends of ribs and sides of deck.
	F. Install piercing hanger tabs at minimum spacing indicated in both directions, within 9 inches of walls at ends, and not more than 12 inches from walls at sides unless otherwise indicated.
	G. Fastening Corrugated Metal Forming: Secure to supporting member with 1/2 inch  minimum diameter fusion welds made through 0.0747 inch  welding washers. Minimum weld requirements as follows:
	1. End Laps: In valley of side laps and at center of sheet.
	2. Intermediate Supports: In valley of side lap on every other support and in valley of center corrugation on the remaining supports (to form an X pattern).
	3. Exterior Edges: 12” on center.
	4. Minimum Number of Welds Per 100 square foot of Deck Area:
	a) 0.0164 inches  thick and thinner – 25
	b) Thicker than 0.0164 inches  – 15


	H. Steel headed stud anchors shall be field welded to the structural members only after all steel framing, deck and/or forms are in place and shored when required.  Deck and/or forming shall be installed such that the bottom rib plate is in continuous...
	I. Steel Headed Stud Anchor Capacity: Number of steel headed stud anchors indicated on Drawings is based on the allowable capacity for anchors in normal weight or light weight concrete as listed in AISC 360 for the composite deck specified.  If additi...
	J. Steel Headed Stud Anchor Installation:
	1. Install anchors in accordance with Manufacturer’s instructions. Use only personnel and equipment authorized by the Manufacturer.
	2. Use through-deck anchor welding where deck material thickness permits proper weld fusion to develop required anchor capacity.  Provide adequate test results to verify feasibility of through-deck welding for the particular anchor sizes and deck thic...
	3. If through-deck anchor welding is not feasible, install anchors through pre-punched holes in deck. Provide pre-punched holes only where required for anchor installation and keep hole oversize to minimum required to develop a proper weld.

	K. At the beginning of each shift of work, and after each time welding equipment has been moved, two test anchors shall be installed and bent to 45 degrees by the Contractor.  If failure occurs, adjust equipment and repeat test. Two consecutive test s...

	3.05 FIELD QUALITY CONTROL
	A. Testing and Inspection:  As indicated on Drawings.

	3.06 PROTECTION
	A. Galvanizing Repairs:  Where deck is exposed to weather or moisture, 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 brushing, cleaning, and repair painting of rust spots, welds, and abraded areas of both deck surfaces are included in Section 099113 "Exterior Painting" and Section 099123 "Interior Painting."
	C. Provide final protection and maintain conditions to ensure that steel deck is without damage or deterioration at time of Substantial Completion.
	1. Do not use deck units for storage or as a working platform until permanently secured in position.
	2. Contractor shall assure that completed deck is not damaged by use as a runaway, storage of materials or subsequent work.
	3. Contractor shall assure that construction loads are not allowed which exceed the safe carrying capacity of the deck.




	05 4000 - Cold-Formed Metal Framing
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes the following:
	1. Exterior non-load-bearing and soffit wall framing.

	B. Related Sections include the following:
	1. Division 05 Section "Metal Fabrications" for masonry shelf angles and connections.
	2. Division 09 Section "Non-Structural Metal Framing" for interior non-load-bearing, metal-stud framing and ceiling-suspension assemblies.
	3. Division 09 Section "Gypsum Board Shaft Wall Assemblies" for interior non-load-bearing, metal-stud-framed, shaft-wall assemblies.


	1.03 PERFORMANCE REQUIREMENTS
	A. Structural Performance:  Provide cold-formed metal framing capable of withstanding design loads within limits and under conditions indicated.
	1. Design Loads:  As indicated on drawings.
	2. Deflection Limits:  Design framing systems to withstand design loads without deflections greater than the following:
	a) Exterior Non-Load-Bearing Framing:  Horizontal deflection as indicated on drawings.

	3. Design framing systems to provide for movement of framing members without damage or overstressing, sheathing failure, connection failure, undue strain on fasteners and anchors, or other detrimental effects when subject to a maximum ambient temperat...
	4. Design framing system to maintain clearances at openings, to allow for construction tolerances, and to accommodate live load deflection of primary building structure as follows:
	a) Upward and downward movement of 3/4 inch up and 3/4 inch down (1 1/2 total).


	B. Cold-Formed Steel Framing, General:  Design according to AISI's "Standard for Cold-Formed Steel Framing - General Provisions."
	1. Headers:  Design according to AISI's "Standard for Cold-Formed Steel Framing - Header Design."
	2. Design exterior non-load-bearing wall framing to accommodate horizontal deflection without regard for contribution of sheathing materials.


	1.04 SUBMITTALS
	A. Product Data:  For each type of cold-formed metal framing product and accessory indicated.
	B. Shop Drawings:  Provide ¼” = 1’-0” scale elevations of all walls and plans of all soffits comprised of cold-formed metal framing.  Show layout, spacings, sizes, thicknesses, and types of cold-formed metal framing; fabrication; and fastening and anc...
	1. For cold-formed metal framing indicated to comply with design loads, include structural analysis data signed and sealed by the qualified professional engineer responsible for their preparation.

	C. Welding certificates.
	D. Product Test Reports:  From a qualified testing agency, unless otherwise stated, indicating that each of the following complies with requirements, based on evaluation of comprehensive tests for current products:
	1. Vertical deflection clips.
	2. Horizontal drift deflection clips


	1.05 QUALITY ASSURANCE
	A. Engineering Responsibility:  Preparation of Shop Drawings, design calculations, and other structural data by a qualified professional engineer.
	B. 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 d...
	C. Testing Agency Qualifications:  An independent testing agency, acceptable to authorities having jurisdiction, qualified according to ASTM E 329 to conduct the testing indicated.
	D. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code--Steel," and AWS D1.3, "Structural Welding Code--Sheet Steel."
	E. 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.
	F. 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 - Truss Design."
	2. Comply with AISI's "Standard for Cold-Formed Steel Framing - Header Design."

	G. Preinstallation Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination."

	1.06 DELIVERY, STORAGE, AND HANDLING
	A. Protect cold-formed metal framing from corrosion, deformation, and other damage during delivery, storage, and handling.
	B. Store cold-formed metal framing, protect with a waterproof covering, and ventilate to avoid condensation.


	PART 2 -  PRODUCTS
	2.01 MANUFACTURERS
	A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering cold-formed metal framing that may be incorporated into the Work include, but are not limited to, the following:
	1. Allied Studco.
	2. AllSteel Products, Inc.
	3. California Expanded Metal Products Company.
	4. Clark Steel Framing.
	5. Consolidated Fabricators Corp.; Building Products Division.
	6. Craco Metals Manufacturing, LLC.
	7. Custom Stud, Inc.
	8. Dale/Incor.
	9. Design Shapes in Steel.
	10. Dietrich Metal Framing; a Worthington Industries Company.
	11. Formetal Co. Inc. (The).
	12. Innovative Steel Systems.
	13. MarinoWare; a division of Ware Industries.
	14. Quail Run Building Materials, Inc.
	15. SCAFCO Corporation.
	16. Southeastern Stud & Components, Inc.
	17. Steel Construction Systems.
	18. Steeler, Inc.
	19. Super Stud Building Products, Inc.
	20. United Metal Products, Inc.


	2.02 MATERIALS
	A. Steel Sheet:  ASTM A 1003/A 1003M, Structural Grade, Type H, metallic coated, of grade and coating weight as follows:
	1. Grade:   As required by structural performance.
	2. Coating:  G60 , or equivalent.

	B. Steel Sheet for Clips:  ASTM A 653/A 653M, structural steel, zinc coated, of grade and coating as follows:
	1. Grade:  As required by structural performance.
	2. Coating:  G90 .


	2.03 EXTERIOR NON-LOAD-BEARING WALL FRAMING
	A. Steel Studs:  Manufacturer's standard C-shaped steel studs, of web depths indicated, punched, with stiffened flanges, and as follows:
	1. Minimum Base-Metal Thickness:  As indicated on drawings and required by structural performance.
	2. Flange Width:  As indicated on drawings and required by structural performance.
	3. Section Properties:  As indicated on drawings and required by structural performance.

	B. Steel Track:  Manufacturer's standard U-shaped steel track, of web depths indicated, unpunched, with unstiffened flanges, and as follows:
	1. Minimum Base-Metal Thickness:  As indicated on drawings and required by structural performance.
	2. Flange Width:  As indicated on drawings and required by structural performance.

	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.
	1. 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:
	a) Dietrich Metal Framing; a Worthington Industries Company.
	b) MarinoWare, a division of Ware Industries.
	c) SCAFCO Corporation
	d) The Steel Network, Inc.


	D. Maximum track lateral deflection under design load shall not exceed 1/8”or the elastic limit load.
	E. Drift Clips:  Manufacturer's standard bypass or head clips, capable of isolating wall stud from upward and downward vertical displacement and lateral drift of primary structure.
	F. Stiff Clips: Clip capable of supporting design loads indicated through positive mechanical attachment to the stud web. Maximum deflection of the clip/stud assembly under design loads shall be the smaller of 1/8” or the elastic limit load.

	2.04 CEILING AND EXTERIOR SOFFIT JOIST FRAMING
	A. Steel Ceiling And Soffit Joists:  Manufacturer's standard C-shaped steel sections, of web depths indicated, unpunched, punched with enlarged service holes, with stiffened flanges, and as follows:
	1. Minimum Base-Metal Thickness:  0.0329 inch.
	2. Flange Width:  1-5/8 inches minimum.
	3. Section Properties:   As required and as indicated.


	2.05 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.
	B. Provide accessories of manufacturer's standard thickness and configuration, unless otherwise indicated, as follows:
	1. Supplementary framing.
	2. Bracing, bridging, and solid blocking.
	3. Web stiffeners.
	4. Anchor clips.
	5. End clips.
	6. Foundation clips.
	7. Gusset plates.
	8. Stud kickers, knee braces, and girts.
	9. Joist hangers and end closures.
	10. Hole reinforcing plates.
	11. Backer plates.


	2.06 ANCHORS, CLIPS, AND FASTENERS
	A. Steel Shapes and Clips:  ASTM A 36/A 36M, zinc coated by hot-dip process according to ASTM A 123/A 123M.
	B. Anchor Bolts:  ASTM F 1554, Grade 36 55, threaded carbon-steel hex-headed bolts and carbon-steel nuts; and flat, hardened-steel washers; zinc coated by hot-dip process according to ASTM A 153/A 153M, Class C.
	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. 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. Welding Electrodes:  Comply with AWS standards.

	2.07 MISCELLANEOUS MATERIALS
	A. Galvanizing Repair Paint:  SSPC-Paint 20 or DOD-P-21035
	B. Cement Grout:  Portland cement, ASTM C 150, Type I; and clean, natural sand, ASTM C 404.  Mix at ratio of 1 part cement to 2-1/2 parts sand, by volume, with minimum water required for placement and hydration.
	C. Nonmetallic, Nonshrink Grout:  Premixed, nonmetallic, noncorrosive, nonstaining grout containing selected silica sands, portland cement, shrinkage-compensating agents, and plasticizing and water-reducing agents, complying with ASTM C 1107, with flu...
	D. Shims:  Load bearing, high-density multimonomer plastic, nonleaching.
	E. 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.

	2.08 FABRICATION
	A. Fabricate cold-formed metal framing and accessories plumb, square, and true to line, and with connections securely fastened, according to referenced AISI's specifications and standards, manufacturer's written instructions, and requirements in this ...
	1. Fabricate framing assemblies using jigs or templates.
	2. Cut framing members by sawing or shearing; do not torch cut.
	3. Fasten cold-formed metal framing members by welding, screw fastening, clinch fastening, or riveting as standard with fabricator.  Wire tying of framing members is not permitted.
	a) Comply with AWS D1.3 requirements and procedures for welding, appearance and quality of welds, and methods used in correcting welding work.
	b) Locate mechanical fasteners and install according to Shop Drawings, with screw penetrating joined members by not less than three exposed screw threads.

	4. Fasten other materials to cold-formed metal framing by welding, bolting, or screw fastening, according to Shop Drawings.

	B. Reinforce, stiffen, and brace framing assemblies to withstand handling, delivery, and erection stresses.  Lift fabricated assemblies to prevent damage or permanent distortion.
	C. Fabrication Tolerances:  Fabricate assemblies level, plumb, and true to line to a maximum allowable tolerance variation of 1/8 inch in 10 feet  and as follows:
	1. Spacing:  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.
	2. Squareness:  Fabricate each cold-formed metal framing assembly to a maximum out-of-square tolerance of 1/8 inch .



	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine supporting substrates and abutting structural framing for compliance with requirements for installation tolerances and other conditions affecting performance.
	1. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.02 PREPARATION
	A. Before sprayed fire-resistive materials are applied, attach continuous angles, supplementary framing, or tracks to structural members indicated to receive sprayed fire-resistive materials.
	B. After applying sprayed fire-resistive materials, remove only as much of these materials as needed to complete installation of cold-formed framing without reducing thickness of fire-resistive materials below that are required to obtain fire-resistan...
	C. 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.
	D. 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.

	3.03 INSTALLATION, GENERAL
	A. Cold-formed metal framing may be shop or field fabricated for installation, or it may be field assembled.
	B. 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.
	C. Install shop- or field-fabricated, cold-formed framing and securely anchor to supporting structure.
	1. Screw, bolt, or weld wall panels at horizontal and vertical junctures to produce flush, even, true-to-line joints with maximum variation in plane and true position between fabricated panels not exceeding 1/16 inch .

	D. Install cold-formed metal framing and accessories plumb, square, and true to line, and with connections securely fastened.
	1. Cut framing members by sawing or shearing; do not torch cut.
	2. Fasten cold-formed metal framing members by welding, screw fastening, clinch fastening, or riveting.  Wire tying of framing members is not permitted.
	a) Comply with AWS D1.3 requirements and procedures for welding, appearance and quality of welds, and methods used in correcting welding work.
	b) Locate mechanical fasteners and install according to Shop Drawings, and complying with requirements for spacing, edge distances, and screw penetration.


	E. Install framing members in one-piece lengths unless splice connections are indicated for track or tension members.
	F. 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...
	G. Do not bridge building expansion and control joints with cold-formed metal framing.  Independently frame both sides of joints.
	H. Install insulation, specified in Division 07 Section "Thermal 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.
	I. Fasten hole reinforcing plate over web penetrations that exceed size of manufacturer's standard punched openings.
	J. 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.


	3.04 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 bottom track, unless otherwise indicated.  Space studs as follows:
	1. Stud Spacing:   16 inches

	C. Set studs plumb, except as needed for diagonal bracing or required for nonplumb walls or warped surfaces and similar requirements.
	D. Isolate non-load-bearing steel framing from building structure to prevent transfer of vertical loads while providing lateral support.
	1. Connect vertical deflection clips to studs and anchor to building structure.
	2. Connect drift clips to cold formed metal framing and anchor to 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.
	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 wall-framing system.

	3.05 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 Architect.
	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.

	3.06 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.
	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.



	05 5000 Misc Metal
	05 5500 Stairs and Railings
	C. Bars: Hot-rolled, carbon steel complying with ASTM A 29/A 29M, Grade 1010.
	D. Plates, Shapes, and Bars: ASTM A 36/A 36M.
	4. Sheet, Strip, Plate, and Flat Bar: ASTM A 666, Type 304.
	5. Bars and Shapes: ASTM A 276, Type 304.

	06 1000
	2. Preservative Chemicals:  Acceptable to authorities having jurisdiction and containing no arsenic or chromium. Do not use inorganic boron (SBX) for sill plates.
	3. Kiln-dry lumber after treatment to a maximum moisture content of 19 percent.  Do not use material that is warped or that does not comply with requirements for untreated material.
	4. Mark lumber with treatment quality mark of an inspection agency approved by the ALSC Board of Review.
	5. Application:  Treat items indicated on Drawings, and the following:
	a. Wood cants, nailers, curbs, equipment support bases, blocking, stripping, and similar members in connection with roofing, flashing, vapor barriers, and waterproofing.
	b. Wood sills, sleepers, blocking, and similar concealed members in contact with masonry or concrete.
	c. Wood framing and furring attached directly to the interior of below-grade exterior masonry or concrete walls.
	d. Wood framing members that are less than 18 inches above the ground in crawlspaces or unexcavated areas.
	e. Wood floor plates that are installed over concrete slabs-on-grade.

	B. Fire-Retardant Treated Lumber And Plywood
	1. General:  Where fire-retardant-treated materials are indicated, use materials complying with requirements in this article, that are acceptable to authorities having jurisdiction, and with fire-test-response characteristics specified as determined b...
	2. Fire-Retardant-Treated Lumber and Plywood by Pressure Process:  Products with a flame spread index of 25 or less when tested according to ASTM E 84, and with no evidence of significant progressive combustion when the test is extended an additional ...
	Exterior Type:  Treated materials shall comply with requirements specified above for fire-retardant-treated lumber and plywood by pressure process after being subjected to accelerated weathering according to ASTM D 2898.  Use for exterior locations an...
	4. Interior Type:  Treated materials shall have a moisture content of 28 percent or less when tested according to ASTM D 3201 at 92 percent relative humidity.  Use where exterior type is not indicated.

	Kiln-dry lumber after treatment to a maximum moisture content of 19 percent. Kiln-dry plywood after treatment to a maximum moisture content of 15 percent.
	6. Identify fire-retardant-treated wood with appropriate classification marking of qualified testing agency.
	Application:  Treat items indicated on Drawings
	B. Where rough carpentry is exposed to weather, in ground contact, pressure-preservative treated, fire retardant treated, or in area of high relative humidity, provide fasteners with hot-dip zinc coating complying with ASTM A 153/A 153M or Type 304 st...




	06 1100_Wood Framing Decking_FINAL
	06 1600 Gypsum Sheathing
	06 4000 Arch. Woodwork
	06 6500 3-Form Chroma
	07 1000 Waterproofing
	07 1250 Perm Liquid Weather Barrier (Typ)
	07 1413 Intensive Garden Roof Assembly
	1.02 SUMMARY
	A. Section includes:
	1. Rubberized-asphalt waterproofing membrane, reinforced.
	2. Flashings and sealants.
	3. Protection board
	4. Root barrier
	5. Molded-sheet drainage/water retention components.
	6. Insulation.
	7. Filter fabric.
	8. Growing media.
	9. Erosion Control Materials.
	10. Roof ballast
	11. Pavers.
	12. Accessories.

	B. Related Sections:
	1.
	1. Section Section 03 3000 “Cast-in-Place Concrete”
	a) Strength/density: minimum 2,500 psi (17,235 kPa) compressive strength minimum 115 pcf (1842 kg/m3) density
	b) Finish: Broom finish or equivalent similar to ICRI CSP 3 to 5.  Steel troweled finish is not desirable.
	c) Concrete Hydration (Cure):
	1) Method of Cure:  Water cure, wet coverings, paper sheets, plastic sheets or approved liquid curing compound (sodium silicate preferred).
	2) Duration of Cure/Dry:
	a) Structural Weight Concrete:  recommend 28 days, minimum 14 days, prior to application of the membrane.
	b) Lightweight Structural Concrete:  recommend 60 days, minimum 28 days, prior to application of membrane. Venting of the deck from the underside is recommended to facilitate drying.
	c) The above minimum cure/dry times are recommended based upon basic concrete fundamentals and experience. Depending on conditions (i.e., ambient temperature, humidity) the concrete may be dry enough to receive application of the membrane in less than...


	d) Refer to section 3.02 PREPARATION for additional deck types.

	2. Section 07 9000 "Joint Sealants" for joint sealants, joint fillers, and joint preparation.
	3. Division 07 Section “Sheet Metal Flashing and Trim” for metal flashing.

	A.
	A.
	A.
	A.
	A.
	A.
	A.
	C. Contractor shall fully acquaint themselves with the existing site conditions and work area accessibility limitations.
	1. ICRI 310.2R Selecting and Specifying Concrete Surface Preparation for Sealers, Coatings, Polymer Overlays, and Concrete Repair
	1. Include construction details, material descriptions, and tested physical and performance properties of waterproofing.
	2. Include the manufacturer's written instructions for evaluating, preparing, and treating substrates.

	C. Shop Drawings: Submit Shop Drawings showing locations and extent of the waterproofing assemblies and details of all typical conditions. Include plans, sections, details, and attachments to other work. Clearly indicate and mark requested deviations ...
	1. Waterproofing System: Include drawings for flashing, counter flashing, copings, penetrations, vertical intersections, slope, expansion joints, control joints, cracks preparation, inside and outside corners, tie-ins with adjoining waterproofing, mem...
	2. Drainage System: Include drawings for drainage layers, filtration systems, drain bodies, and associated piping.
	3. Vegetative Components: Include drawings for filtration layers, root protection, soil layers, dividers, rock, sod, and plantings.
	4. Walkway System: Include drawings for gravel walkways, pavers systems, paver supports, paver jointing, and paver size.

	D. Phasing Plan: Written execution process and plans depicting the phasing of the installation process. Contractor shall coordinate the phase plan with all trades. The phasing plan shall indicate when work for each trade will be performed for specific...
	E. Samples: Provide 3 samples of each of the following.
	1. 2 inch diameter hot rubberized asphalt sample.
	2. 12 inch by 12 inch square of waterproofing reinforcing fabrics, uncured neoprene reinforcement, and protection course.

	F. Material Test Reports:
	1. Fire Response Properties
	a) Flame Spread: Maximum ASTM E 84 flame-spread index of 25
	b) Smoke Development: Maximum ASTM E 84 smoke-developed index of 450
	c) Façade Fire Propagation: Provide an assembly that has passed the required testing of NFPA 285.
	d) Provide Class A materials complying with ASTM E 108 or UL requirements for the application and slopes indicated. Identify materials with appropriate markings of applicable testing and inspecting agency.

	2. Product test reports from a qualified independent testing agency indicating and interpreting test results of waterproofing for compliance with requirements, based on comprehensive testing of current waterproofing system formulations.

	G. Material Certificates:
	1. Where product data does not indicate material compatibility of independent products that form a system assembly; provide a written statement of material compatibility from the system assembly manufacturer. System assembly shall include:
	a) Waterproofing system
	b) Drainage system and plumbing drains
	c) Filtrations system
	d) Vegetative system

	2. Written certification from the waterproofing manufacturer confirming compatibility with existing underlying coatings and/or substrate.

	H. Proposed Means and Methods: Written explanation of what means and methods will be utilized for each phase of work including.
	1. Preparation of concrete surface
	2. Preparation of steel surfaces
	3. Preparation of substrate board
	4. Method and details for treatment of cracks and joints
	5. Preparation of existing waterproofing surfaces
	6. Preparation of existing surfaces to be tied into

	A. Minutes of Pre-installation Meetings.
	B. Qualification Data: Submit documentation of the required qualifications specified in part Quality Assurance of this Section.
	C. Applicator Certification: Signed by the manufacturer certifying that the Installer is approved, authorized, or licensed by the manufacturer to install the specified systems and is eligible to receive the specified manufacturer's warranty.
	D. Field Quality Control/Assurance Reports: Submit electronic copies of the contractor’s field quality control logs and reports, and quality assurance inspections and testing reports.
	E. Project Specific Sample Warranty: Copy of special waterproofing manufacturers and applicator warranties stating obligations, remedies, limitations, and exclusions before starting waterproofing.
	F. Maintenance Data:
	1. Shall include in maintenance manuals specified in Division 01.
	2. Include recommendations for periodic inspections, cleaning, care, maintenance, and repair of the waterproofing system.
	a. Surface preparation acceptance criteria.
	b. Concrete moisture content acceptance criteria.
	c. Environmental and substrate monitoring of temperature, dew point temperature, and relative humidity.
	d. Application rate monitoring.
	e. Wet mil thickness testing.
	f. All quality control testing and inspections required by the waterproofing manufacturer.
	1. Damaged Material: Any materials that are found to be damaged or stored in any manner other than stated above will be rejected, removed, and replaced.
	2. Expired Materials: Remove and replace materials that cannot be applied within their stated shelf life.


	D. Warranty does not include deterioration or failure of material due to unusual weather phenomena, failure of the substrate, formation of new substrate cracks exceeding the published limits of the material, movement exceeding the published movement c...
	E. Perform any repair under this warranty at no additional cost.
	5. High-Temperature Resistant Cylindrical Backer Rod: ASTM D 5249 Type 1, extruded round, closed-cell, low-density cross-linked polyethylene foam, specially formulated to withstand temperatures in excess of 400 F (204 C), and of size and density to co...
	H. Termination Hardware: All termination bars and counterflashing, shall be fabricated from Stainless Steel Type 316 and fastened at [8-inches (203 mm)] on center. Termination bars shall be approximately 1 inch by 1/8 inch (25 mm by 3 mm). Counterflas...
	1. For the record, prepare a written report, endorsed by Applicator, listing conditions detrimental to performance.
	2. Verify that concrete has cured and aged for the minimum time period recommended in writing by the waterproofing manufacturer. Begin waterproofing application only after the minimum concrete curing and drying period recommended by the waterproofing ...
	3. Verify that the substrate is visibly dry and within the moisture limits recommended in writing by the manufacturer. Test for capillary moisture by plastic sheet method according to ASTM D 4263.
	4. All high points, holes, aggregate popouts, ridges, rough surfaces, and other miscellaneous defects shall be corrected prior to the installation of the waterproofing system.
	5. Contractor shall perform a survey to verify slab has slope to drain. Note any low spots that do not drain.

	A. A. Clean and prepare and treat substrate according to the manufacturer's written instructions. Provide clean, dust-free, and dry substrate for waterproofing application.
	B. Mask off adjoining surfaces not receiving waterproofing to prevent spillage and overspray affecting other construction.
	C. Close off deck drains and other deck penetrations to prevent spillage and migration of waterproofing fluids.
	D. All surfaces must be dry, smooth, free of depressions, voids, protrusions, clean and free of unapproved curing compounds, form release agents and other surface contaminant.
	3.03 PREPARATION AT PENETRATIONS, CORNERS, AND TRANSITIONS
	A. Prepare surfaces at terminations and penetrations through waterproofing and at expansion joints, drains, sleeves, and corners according to the waterproofing manufacturer's written instructions and recommendations in CGSB-37.51 and ASTM D 6622.
	B. Penetrations: Detail all penetrations with uncured neoprene or liquid-applied flashing according to the manufacturer’s typical details. Terminate pipe and conduit penetrations detailed with uncured neoprene using a stainless-steel band.
	C. Corners and Transitions: Reinforce all inside corners, outside corners, and substrate material transitions with uncured neoprene detailing that extend a minimum of 6 inches (150 mm) beyond the joint in each direction.
	1. Inside Corners joints shall be detailed with 3/4-inch (20 mm) cants formed with built-up hot rubberized asphalt and covered with uncured neoprene sheeting embedded in hot rubberized asphalt. Monolithic reinforced hot rubberized asphalt waterproofin...
	2. Outside Corners shall be rounded by grinding for thick steel (non-cold formed steel) and concrete. The corner shall then be detailed with uncured neoprene sheeting embedded in hot rubberized asphalt. Monolithic reinforced hot rubberized asphalt wat...

	D. Where adjacent pieces of uncured neoprene come within 6 inches (150 mm) of each other the detailing shall be done with a single larger piece of neoprene, unless otherwise approved by the Engineer.


	PART 2 -
	PART 3 -
	SCHEDULE 0 -
	PRODUCT DATA SHEET 0 -
	3.01
	3.02
	3.03
	3.04 PREPARATION OF JOINTS AND CRACKS
	A. All details and flashings must be completed in accordance with the more stringent of the project documents requirements and manufacturer’s installation requirements. All reinforcing strips shall extend a minimum of 6 inches (150 mm) beyond the join...
	1. Non-moving cracks and joints up to 1/16 inch (1.6mm) in width do not require special detailing or treatment.
	2. Non-moving cracks, joints, and penetration between 1/16 inch (1.6mm) and 1/4 inch (6.3mm) in width shall be detailed with an additional layer of reinforcing fabric embedded in hot rubberized asphalt. Fill joints and cracking with hot rubberized asp...
	3. Non-moving cracks, joints, and penetration exceeding 1/4 inch (6.3mm) in width shall be detailed with uncured neoprene sheeting embedded in hot rubberized asphalt. Fill joints and cracking with hot rubberized asphalt to rejection.
	4. Moving joints, moving cracks, and flexible penetrations shall be detailed with uncured neoprene sheeting embedded in hot rubberized asphalt. Fill joints and cracking with hot rubberized asphalt to rejection. Through cracks and joints may require an...

	B. Bellow Expansion Joints: Detail bellowed expansion joints, discontinuous deck-to-wall, discontinuous deck-to-deck joints, and discontinuous wall-to-wall joints as follows. Joint movements for detailing methods below shall be limited to [±25%] [±50%...
	1. Expansion joints less than 1/2-inch in maximum joint width: Bridge joints with flush mounted uncured neoprene sheet extended a minimum of 6 inches (150 mm) on each side of joints and adhere to substrates in a layer of hot, rubberized asphalt. Monol...
	2. Expansion joints between 1/2-inch and 1-inches in maximum joint width: Bridge joints with flush mounted uncured neoprene sheet extended a minimum of 6 inches (150 mm) on each side of joints and adhere to substrates in a layer of hot, rubberized asp...
	3. Expansion joints between 1 inch and 2 inches in maximum joint width: Install a new backer rod set in sealant or warm waterproofing membrane inside the joint. Bridge joints with bellowed uncured neoprene sheet extended a minimum of 6 inches (150 mm)...
	4. Expansion joints greater than 2-inches in maximum joint width shall be detailed with a pre-engineer expansion joint system designed to be embedded in hot rubberized waterproofing. Refer to Section “Expansion Joint” for more information.
	i. Install flashing sheets at the termination of the waterproofing membrane per the recommendations in CGSB-37.51 and the waterproofing system manufacturer's written instructions.
	ii. Prime substrate with asphalt primer. Install uncured neoprene flashing sheet and adhere to deck and wall substrates in a layer of hot, rubberized asphalt. Uncured neoprene sheeting shall be included starting at the termination bar and extending do...
	iii. Install protection ply flashing sheet adhered to the substrate in a layer of hot, rubberized asphalt waterproofing.
	iv. Extend flashing sheet up walls or parapets a minimum of 8 inches (200 mm) above plaza deck pavers, topping slab, or grade line; unless otherwise detailed by the architectural drawings.
	v. Install termination bar mechanically fasten/anchored at a maximum of 8 inches (200 mm) on center for all waterproofing terminations and transitions.
	vi. Install sheet metal counter flashing covering the top 18 inches (450 mm) of the membrane to protect the membrane from ultraviolet exposure if it will be exposed to daylight.
	b. Liquid Applied Flashing Installation
	i. Install fully reinforced PMMA/PUMA flashing at UV-exposed terminations of the waterproofing membrane according to the waterproofing system manufacturer's written instructions.
	ii. Prime substrates with manufacturers recommend primers for concrete, steel, and asphaltic surfaces.
	iii. Extend liquid flashing sheet up walls or parapets a minimum of 8 inches (200 mm) above plaza deck pavers, topping slab, or grade line.
	iv. Broadcast and back roll sand aggregates into the flashing topcoat to create a wear-resistant and slip-resistant finish for wearing surfaces.

	A. Testing Agency shall conduct quality assurance leak detection testing over the protection ply to verify a leak-free membrane has been achieved. Repair all detected leaks and re-test the area to verify the membrane has been repaired.
	B. Contractor shall conduct quality assurance flood testing to verify a leak-free membrane has been achieved. Testing agency shall witness the testing. Repair all detected leaks and re-flood test the entire membrane to verify membrane has been repaired.

	3.08 PROTECTION
	A. Do not permit foot or vehicular traffic on the unprotected membrane.
	B. Protect waterproofing from damage and wear during the remainder of the construction period.
	C. Protect installed insulation and drainage panels from damage due to UV light, harmful weather exposures, physical abuse, and other causes. Provide temporary coverings where insulation is subject to abuse and cannot be concealed and protected by per...
	D. Correct deficiencies in or remove waterproofing that does not comply with requirements; repair substrates, reapply waterproofing, and repair sheet flashings.

	3.09 MEMBRANE REPAIRS
	A. Membrane Application Repairs
	1. Membrane Contamination: All contaminated material must be completely removed, and all traces of the contaminant eliminated prior to the repair being made.
	2. Outgassing Repair:
	a) Cut away delaminated blistering and prepare the blister edge flush with the top of the waterproofing.
	b) Heat the remaining waterproofing with a hand-held torch so that the membrane softens and melts. Extend heating 6 inches (150mm) onto well-bonded waterproofing. While the existing membrane is soft apply additional waterproofing to fill the blister c...
	c) Bed new matching reinforcement into the waterproofing lapping at least 6 inches (150mm) with existing bedded reinforcement and topcoat with 125 mils of hot rubberized asphalt. Bed new protection ply patch into the waterproofing.
	d) Verify the repair does not have outgassing issues by tap testing the final ambient temperature coating.

	3. Uncured Neoprene Damage Repair:
	a) Clean damaged uncured neoprene that has been installed with soap and water followed by wiping with a solvent cleaner.
	b) Cut a patch of uncured neoprene that is 12 inch (300 mm) larger than the damaged area. Adhere the patch centered on the damaged area with the manufacturer’s splicing cement. Apply adhesive to both contact surfaces at a rate consistent with the manu...
	c) The patch should then be applied without stretching the uncured neoprene and then rolled with a hand roller to ensure complete contact and to force out any trapped air.
	d) Bed repair in hot rubberized asphalt building a small cant at the edge of the repair to provide a smooth transition over the repair.


	B. Membrane Damage Repairs
	1. Protection Ply Removal: Heat the protection ply with a hand-held torch so that the membrane below the protection layer softens and melts. Remove the protection ply leaving the membrane on the substrate.
	2. Membrane Breach Or Abrasion Damage: Remove the protection ply over the damaged area. Extend protection ply removal at least 6 inches beyond the area of damage in all directions.
	a) Membrane With Reinforcement Damage: While the existing membrane is soft apply 90 mils of hot rubberized asphalt. Bed new matching reinforcement into waterproofing and topcoat with 125 mils of hot rubberized asphalt. Bed new protection ply patch int...
	b) Membrane Without Reinforcement Damage: While the existing membrane is soft apply 125 mils of hot rubberized asphalt and bed new protection ply patch into the waterproofing.



	3.10 PROTECTING AND CLEANING
	A. Protect waterproofing and drainage layers from damage and wear during the remainder of construction activities. Do not allow drainage layers to become clogged with construction debris.
	B. Clean spillage and soiling from adjacent construction using cleaning agents and procedures recommended by the manufacturer of affected construction.

	3.11 FIELD QUALITY CONTROL
	A. Responsibilities
	1. Manufacturer’s Responsibility:
	a) Manufacturer’s field representation shall be responsible for periodically performing quality control reviews when required by Part 1 “Quality Assurance” in the Specification Section.

	2. Contractor’s Responsibility:
	a) Contractor is responsible for performing continuous field quality control during the progress of work including workmanship and materials furnished by his subcontractors and suppliers.
	b) Contractor is responsible for maintaining logs of quality control inspections and testing performed in the field. Logs shall be submitted to the Owner, Architect, Engineer, Inspection and Testing agencies, and Manufacturer on a weekly basis.


	B. Minimum Quality Control Requirements
	1. The Contractor shall perform all manufacturer’s recommended and required field quality control procedures to ensure proper preparation and application of the waterproofing system.
	2. The Contractor shall coordinate with the Manufacturer to ensure the availability of a local qualified manufacturer representative throughout the duration of work.
	3. The Contractor shall employ surface profile comparators in general conformance with ICRI 310 for concrete and ASTM D 4417 Method A for metal to verify the required surface profile has been achieved for all concrete and metal surfaces to receive wat...
	6. The Contractor shall employ environmental and substrate monitoring of temperature, dew point temperature, and relative humidity during mixing and application of the waterproofing.
	a) Where the substrate roughness changes, based on ICRI CSP values additional wet mil testing shall be performed to establish local application rates for monitoring purposes.

	10. The Contractor shall monitor and track the waterproofing application rate utilizing the gridded area to ensure proper waterproofing thickness application. The Contractor shall provide the Testing Agency with the number of gallons of waterproofing ...
	11. The Contractor shall flood-test new and existing drainage systems in accordance with ASTM D 5957. Temporarily plug drain discharge with an inflatable device. Temporarily dam up scupper discharge. Construct ballasted containment as required to cont...
	12. Final Inspection/Post-Installation Meeting: The Contractor shall hold a meeting at the completion of the project, attended by all parties that were present at the pre-job conference. A punch list of items required for completion shall be compiled ...


	3.12 FIELD QUALITY ASSURANCE
	A. Responsibilities
	1. Owner’s Responsibility
	a) Owner shall retain the Inspection and Testing Agencies under a separate contract in accordance with the referenced building code for the project.
	b) Cost associated with re-inspection, re-testing, additional inspections, and, additional testing shall be paid for by the Owner.
	c) The Contractor shall retain the Testing and Inspection Agencies. Testing and Inspection Agencies shall be an agency acceptable to the Owner and Engineer.
	d) Cost associated with re-inspection, re-testing, additional inspections, and, additional testing shall be paid for by the Contractor.

	2. Contractor’s Responsibility
	a) It is the Contractors responsibility to request and schedule all inspections and testing required by this Section.
	b) Schedule all inspections and testing with the Inspection and Testing Agencies at least 7 days prior to performing the work.
	c) Notify the Owner and Engineer of the work schedule at least 7 days in advance.
	d) When the Inspection or Testing Agencies report results that are not in conformance with the project requirements or manufacturer’s requirements, the Engineer and Owner reserve the right to amend the rate of testing, amend the rate of inspections, r...
	1) Contractor shall reimburse the cost of all re-testing, re-inspection, additional testing, and additional inspections.
	2) The cost of repair, rework, and/or replacement shall be borne by the Contractor.


	3. Inspection and Testing Agencies Responsibility
	a) Inspection and Testing Agencies are responsible for conducting, monitoring, and reporting the results of all tests required under this Section.
	b) Inspection and Testing Agencies have the authority to reject materials and work not meeting Specifications.


	B. Inspections
	1. Material Inspections: The Inspection Agency shall periodically inspect on-site materials for general conformance to the project documents and manufacturer’s instructions.
	3. Surface Preparation Inspections: Inspection Agency shall periodically inspect prepared and cleaned surfaces that are ready for waterproofing application. Note areas that do not meet the surface preparation requirements of the project documents.
	4. Application Rate Monitoring: Using the Contractor’s grid information and provided volume of waterproofing application per grid point, the Inspection Agency shall employ coverage rate calculations to monitor waterproofing mil thickness during the ap...
	a) The calculated mil thickness shall be within 10% of the required thickness specified by the manufacturer’s data for each layer of the specified waterproofing system.

	7. Flood Testing Inspections: Inspection Agency shall periodically witness the Contractor shall flood testing of new and existing drainage systems. At a minimum, the inspector shall review for leaks at the start of each test, at the end of each test, ...
	8. Drainage Inspection: Inspection Agency shall periodically review drainage to verify drains are not clogged with construction debris.
	9. Final Inspection: Inspection Agency shall participate in the final punch list review of the waterproofing systems.

	C. Testing
	1. Material Testing: Testing Agency shall sample materials delivered to the Project site. Samples shall be identified, sealed, and certified in presence of the Contractor. If requested by the Engineer or Owner the Testing Agency shall perform tests fo...
	2. Thickness Testing: Testing Agency shall employ a membrane thickness gauge to monitor application thickness during the application of the waterproofing when the testing agency is present on-site during coating application. Spot-check the coating app...
	3. Flood Testing: Contactor shall flood test each waterproofing area for leaks, according to recommendations in ASTM D 5957, after completing the waterproofing and protection coarse layers but before installing the wear coat or overburden layers. Inst...
	a) Flood to an average depth of 2-1/2 inches (65 mm) with a minimum depth of 1 inch (25 mm) and not exceeding a depth of 4 inches (100 mm). Maintain 2 inches (50 mm) of clearance from the top of sheet flashings.
	b) Flood each area for 24 hours.
	c) After flood testing, repair leaks, repeat flood tests, and make further repairs until waterproofing installation is watertight.

	4. Electronic Leak Detection: Testing Agency shall perform electronic leak detection services in accordance with Section “Electronic Leak Detection.” Testing shall be conducted after completing the waterproofing and protection coarse layers but before...
	5. Electronic Leak Detection: Testing Agency shall perform electronic leak detection services in conformance with ASTM D 7877 and as described below. Testing shall be conducted after completing the waterproofing and protection coarse layers but before...
	a) Leak detection equipment shall utilize low voltages 40 volts or below in direct current. High voltage leak detection is not acceptable.
	b) Testing Agency and Contractor to coordinate quality assurance efforts to ensure a leak-free membrane assembly is achieved before the Contractor proceeds with additional work.
	1) Contractor shall make water, water hosing, and 120-volt electricity (if needed) available for the Testing Agency use during testing. Supply enough water hosing to reach all areas of the waterproofing from the hose connection supplying water.

	c) Testing Agency shall survey horizontal and vertical surfaces receiving new waterproofing for breaches. The survey shall include field waterproofing application, flashing waterproofing application, inside corners, outside corners, and penetrations.
	d) Testing Agency shall field mark breach locations on membrane protection ply with marker materials approved by the waterproofing manufacturer.
	e) Testing Agency shall document the location of the membrane breach on drawings. Photograph each membrane breach. Assemble information into a field report and submit the report to the Owner, Architect, Engineer, and Contractor.

	END OF SECTION




	07 1500 Masonry WP
	07 2000 Insulation
	07 2100 Closed Cell Poly - TYP
	07 2600 Under Slab Stego
	A. Products supplied under this section:
	B. Related sections:
	PART 2 – PRODUCTS
	PART 3 – EXECUTION


	07 4100 Metal Wall Panels
	07 4150 Brass Wall Panels
	07 5500 TPO Roofing
	07 6000 Flashing & Sheetmetal
	07 7000 Roof Specialties
	07 8000 Fireproofing
	07 8160 Int Intumescent
	07 8500 Firestop
	07 9000 Joint Sealant
	4. Acoustical Sealant by Tremco

	07 9500 Expansion Joints
	08 1000 HM Door and Frame
	08 1213  Fry Reglet Minimalist Frames
	08 1214 EzyJamb Trimless Frames
	08 2000 Wood Doors
	1. Wood Species: Same species as door faces
	b. Profile: Manufacturer's standard shape
	c. At wood-core doors with 20-minute fire-protection ratings, provide wood beads and metal glazing clips approved for such use.
	2. Metal Frames for Light Openings in Fire-Rated Doors: Manufacturer's standard frame formed of 0.048-inch thick, cold-rolled steel sheet; factory primed for paint finish; and approved for use in doors of fire-protection rating indicated.
	2. Oversize Fire-Rated Door Assemblies: For units exceeding sizes of tested assemblies, provide certification by a qualified testing agency that doors comply with standard construction requirements for tested and labeled fire-rated door assemblies exc...
	3. Temperature-Rise Limit: At vertical exit enclosures and exit passageways, provide doors that have a maximum transmitted temperature end point of not more than 450 deg F (250 deg C) above ambient after 30 minutes of standard fire-test exposure.
	4. Cores: Provide core specified or mineral core as needed to provide fire-protection rating indicated.
	4. Edge Construction: Provide edge construction with intumescent seals concealed by outer stile. Comply with specified requirements for exposed edges.
	5. Pairs: Provide fire-retardant stiles that are listed and labeled for applications indicated without formed-steel edges and astragals. Provide stiles with concealed intumescent seals. Comply with specified requirements for exposed edges.
	B. Smoke- and Draft-Control Door Assemblies: Listed and labeled for smoke and draft control, based on testing according to UL 1784.

	08 2100 PLam Doors
	3. Mineral core, FD-60-HPDL-5 and FD-90-HPDL-5, 60- and 90-minute rated.
	A. Compliance:  WDMA I.S.1-A.
	1. Aesthetic Grade:  Premium.
	2. Duty Level:  Extra heavy duty.

	B. Door Thickness:  1-3/4 inches.
	C. Stiles:
	1. 1-3/8 inches wide, before prefitting.
	2. Structural composite lumber (SCL).
	3. Edged with high-pressure decorative laminate before face laminates.

	D. Rails:
	1. Structural composite lumber (SCL).
	2. Minimum Width Before Prefitting:  1-3/8 inches.

	E. Door Assembly:
	1. Stiles and rails bonded to core.
	2. Monolithically sand core assembly to ensure minimum telegraphing of core components.

	F. Laminates:
	1. Apply to core in hot press using Type I, exterior, water-resistant adhesive.

	2.03 FABRICATION
	A. Stile Edges:  Apply laminate edges before application of face laminates.
	B. Prefit Doors:
	1. Prefit and bevel doors at factory to fit openings.
	2. Prefit Tolerances:  WDMA I.S.1-A.

	C. Factory-machine doors for mortised hardware, including pilot holes for hinge screws and lock fronts required.
	D. Top and Bottom Rails:  Factory sealed.


	08 3010 Int Sliding Doors
	1. Solid panels and Glass Infill panels per drawings
	2. Finish : Sound Seal System and Auto Door Bottom.
	3. Glass Panels and door sizes per drawings.
	4. At Non-locking doors : Ladder Pulls provided by Door Hardware Supplier to match pulls in building.
	5. At Locking, Card Reader doors,
	6. Soft Close operation

	08 4000 Storefront
	08 4126 All-Glass Entrances 2.21.23
	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 PRE-INSTALLATION MEETINGS
	A. Pre-installation Conference: Refer to Division 01 Section "Project Requirements".

	1.3 SUBMITTALS
	A. Product Data: For each type of all-glass entrance component specified. Details of construction relative to materials, dimensions of individual components, profiles, and finishes, including:
	1. Glass panels.
	2. Rail and Patch fittings.
	3. Closer and pivots.
	4. Door hardware and accessories.

	B. Shop Drawings: Show details of fabrication and installation, including the following:
	1. Plans, elevations, and sections.
	6. Door hardware locations, mounting heights, and installation requirements.

	C. Samples for Verification: For each type of exposed finish indicated, prepared on Samples of size indicated below as required by Architect.
	1. Metal Finishes: 6-inch (150-mm) long sections of rail fittings.
	2. Glass: 12-inch (300 mm) square, showing exposed-edge finish and tint.

	D. Entrance Door Hardware Schedule: Prepared by or under 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, sidelites,...
	E. Maintenance Data: For all-glass systems to include in maintenance manuals.

	1.4 PROJECT CONDITIONS
	1.5 WARRANTY
	B. Special Warranty: Submit a written warranty executed by the manufacturer agreeing to repair or replace components of all-glass entrances that fail in materials or workmanship within the specified warranty period. Failures include, but are not limit...
	1. Structural failures.
	2. Deterioration of metals, metal finishes, and other materials beyond normal weathering.
	3. Failure of operating components to function normally.

	C. General Warranty Period: Two years from date of Substantial Completion.
	1. Concealed Floor Closers: 10 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 "Quality Requirements," to design all-glass entrances and storefronts.
	B. General Performance: Comply with performance requirements specified, as determined by testing of all-glass entrances and storefronts representing those indicated for this Project without failure due to defective manufacture, fabrication, installati...
	C. Structural Loads:
	1. Wind Loads: As indicated on Drawings.
	2. Other Design Loads: As indicated on Drawings
	3. Deflection Limits: In accordance with GANA “Fully Tempered Heavy Glass Door and Entrance Systems Design Guide.”

	D. Seismic Performance: All-glass entrances and storefronts shall withstand the effects of earthquake motions determined according to ASCE/SEI 7. Coordinate requirements with structural engineer.
	E. Thermal Movements: Allow for thermal movements resulting from ambient and surface temperature changes.
	1. Temperature Change: 120 deg F (67 deg C), ambient; 180 deg F (100 deg C), material surfaces.

	F. Accessibility Standards: Comply with applicable provisions in Accessibility Guidelines for Buildings and Facilities ICC (ANSI) A117.1 and requirements of authorities having jurisdiction.

	2.2 MANUFACTURERS
	A. Basis-of-Design Products: Subject to compliance with requirements, provide the named product, or the comparable product by one of the alternate specified manufacturers. Comparable products are subject to review and approval through the submittal pr...
	B. Manufacturers (All Glass Doors): Subject to compliance with requirements, provide products by one of the following:
	1. Rockwood (All Glass Door components).
	2. Trulite Glass and Aluminum Solutions.
	3. Virginia Glass Products Corporation.


	2.3 INTERIOR GLASS ENTRY DOORS
	A. DOOR MATERIALS
	1. Clear Glass: ASTM C 1048, Kind FT (fully tempered), Condition A (uncoated surfaces), Type I (transparent), Class 1 (clear) requirements. Provide products of thickness indicated that have been tested for surface and edge compression according to AST...
	a. Thickness: 1/2 inch (13 mm)
	b. Exposed Edges: Flat polished.
	c. Butt Edges: Flat polished.
	d. Corner Edges: Mitered.

	2. Aluminum: Alloy and temper recommended by manufacturer for use and finish indicated, but not less than the strength and durability properties of ASTM B 221 (M), alloy 6063-T5.


	2.4 DOOR COMPONENTS
	5. Bottom Rail Profile: Tapered no less than 60 degrees from horizontal.
	6. One piece dry glazed compression system that accommodates 3/8” to 9/16” or 5/8” to 13/16” thick glass.
	7. End Caps: One-piece aluminum, beveled.

	2.5 ENTRANCE DOOR HARDWARE
	A. General: Heavy-duty entrance door hardware units in sizes, quantities, and types recommended by manufacturer for all-glass entrance systems indicated. For exposed parts, match metal and finish of patch fittings and rail fittings.
	B. Refer to section 080671 “Door Hardware Schedule” for specific hardware sets.
	C. Tubular Exit Device Electric Strikes: Provide electric strikes designed to work with tubular glass door exit devices that conforms to ANSI A156.31, Grade 1. Electric strikes shall be of stainless-steel construction with field selectable fail safe/f...
	1. Manufacturers:
	a. Rockwood (GS) - ESK-1600 Series.


	D. Overhead Concealed Closers (Medium Duty): Center hung, BHMA A156.4, Grade 1; units including arms, pivots, cover plates, mounting clips, and accessories required for complete installation. Provide separate closing and latching valves for closing sp...
	1. Compact cast iron closers capable of being fully concealed in the frame head for center hung applications.
	2. Size of Units: Comply with manufacturer's written recommendations for sizing of door closers depending on size of door, interior or exterior application, and exposure to weather, and anticipated frequency of use. Where closers are indicated for doo...
	3. Closer Accessories: Provide door closer accessories including custom spindles and templates as required for proper installation.
	4. Double acting, non-handed with adjustable spring power size 1 through 3.
	5. Manufacturers:
	a. Rockwood (GS) - OHC 609 Series.


	E. Floor Stops and Overhead Door Stops and Holders: ANSI/BHMA A156.16, Grade 1 certified. Provide floor stops as specified unless overhead door stops and holders are indicated in the hardware sets. Overhead stops and holders to be concealed type. Trac...
	1. Manufacturers:
	a. Rockwood (GS).
	b. Norton Rixson (RF).



	2.6 FABRICATION
	B. Provide holes and cutouts in glass to receive hardware, fittings, and accessory fittings before tempering glass. Do not cut, drill, or make other alterations to glass after tempering.
	1. Fully temper glass using horizontal (roller-hearth) process, and fabricate so that when glass is installed, roll-wave distortion is parallel with bottom edge of door or lite.

	C. Factory assemble components and factory install hardware and fittings to greatest extent possible.

	2.7 FINISHES
	2.8 ALUMINUM FINISHES

	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 DOOR INSTALLATION
	A. General: Comply with all-glass entrance manufacturer's written installation instructions and approved shop drawings.
	B. Install all-glass door assemblies after other finishing operations have been completed. Coordinate installation of recesses housings with installation of adjacent finishes.
	C. Set units level, plumb, and true to line, with uniform joints.
	D. Maintain uniform clearances between adjacent components.
	E. Set, seal, and grout floor closer cases as required to suit hardware and substrate indicated.
	F. Install butt-joint sealants according to manufacturer's instructions and as specified in Section 079200 "Joint Sealants" to produce weathertight installation.

	3.3 ADJUSTING AND CLEANING
	A. Adjust all-glass entrance doors and hardware to produce smooth operation and tight fit at contact points and weather stripping.
	B. Remove excess sealant and glazing compounds and dirt from surfaces.

	3.4 PROTECTION
	3.5 FIELD QUALITY CONTROL
	A. Field Inspection (Punch Report): Reference Division 01 Sections “Closeout Procedures”. Produce project punch report for each installed door opening indicating compliance with approved submittals and verification hardware is properly installed, oper...
	1. Organization of List: Include separate Door Opening and Deficiencies and Corrective Action Lists organized by Mark, Opening Remarks and Comments, and related Opening Images and Video Recordings.


	3.6 DOOR HARDWARE SETS
	A. The hardware sets represent the design intent and direction of the owner and architect. They are a guideline only and should not be considered a detailed hardware schedule. Discrepancies, conflicting hardware and missing items should be brought to ...
	1. Quantities listed are for each pair of doors, or for each single door.
	2. The supplier is responsible for handing and sizing all products.
	3. Where multiple options for a piece of hardware are given in a single line item, the supplier shall provide the appropriate application for the opening.
	4. At existing openings with new hardware the supplier shall field inspect existing conditions prior to the submittal stage to verify the specified hardware will work as required. Provide alternate solutions and proposals as needed.

	B. Refer to Section 08 7000, Door Hardware Sets, for hardware sets.
	END OF SECTION



	08 4413 McGrath Unitized CW
	SECTION 08 4413
	PART 1 - GENERAL
	1.1 SUMMARY
	1.2 QUALITY ASSURANCE
	1.3 SUBMITTALS
	1.4 SPECIAL WARRANTY

	PART 2 - PRODUCTS
	2.1 MANUFACTURER
	2.2 PERFORMANCE/DESIGN CRITERIA
	2.3 MATERIALS
	2.4 FINISHES
	2.5 FABRICATION

	PART 3 - EXECUTION
	3.1 INSTALLATION
	3.2 FIELD QUALITY CONTROL
	3.3 PROTECTION AND CLEANING

	END OF SECTION

	08 7000 Hardware 02.21.23
	SECTION 08 7000
	DOOR HARDWARE
	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 commercial door hardware for the following:
	1. Swinging doors.
	2. Sliding doors.
	3. Other doors to the extent indicated.

	B. Door hardware includes, but is not necessarily limited to, the following:
	1. Mechanical door hardware.
	2. Electromechanical door hardware.
	3. Automatic operators.
	4. Cylinders specified for doors in other sections.

	C. Related Sections:
	1. Division 08 Section “Hollow Metal Doors and Frames”.
	3. Division 08 Section “Aluminum-Framed Entrances and Storefronts”.
	4. Division 08 Section “All-Glass Entrances”.
	5. Division 28 Section “Access Control Hardware Devices”.

	D. Codes and References: Comply with the version year adopted by the Authority Having Jurisdiction.
	1. ANSI A117.1 - Accessible and Usable Buildings and Facilities.
	2. ICC/IBC - International Building Code.
	3. NFPA 70 - National Electrical Code.
	4. NFPA 80 - Fire Doors and Windows.
	5. NFPA 101 - Life Safety Code.
	6. NFPA 105 - Installation of Smoke Door Assemblies.
	7. UL/ULC and CSA C22.2 - Standards for Automatic Door Operators Used on Fire and Smoke Barrier Doors and Systems of Doors.
	8. State Building Codes, Local Amendments.

	E. Standards: All hardware specified herein shall comply with the following industry standards as applicable. Any undated reference to a standard shall be interpreted as referring to the latest edition of that standard:
	1. ANSI/BHMA Certified Product Standards - A156 Series.
	2. UL10C - Positive Pressure Fire Tests of Door Assemblies.
	3. ANSI/UL 294 - Access Control System Units.
	4. UL 305 - Panic Hardware.
	5. ANSI/UL 437- Key Locks.


	1.3 SUBMITTALS
	A. Product Data: Manufacturer's product data sheets including installation details, material descriptions, dimensions of individual components and profiles, operational descriptions and finishes.
	B. Door Hardware Schedule: Prepared by or under the supervision of supplier, detailing fabrication and assembly of door hardware, as well as procedures and diagrams. Coordinate the final Door Hardware Schedule with doors, frames, and related work to e...
	1. Format: Comply with scheduling sequence and vertical format in DHI's "Sequence and Format for the Hardware Schedule."
	2. Organization: Organize the Door Hardware Schedule into door hardware sets indicating complete designations of every item required for each door or opening. Organize door hardware sets in same order as in the Door Hardware Sets at the end of Part 3....
	3. Content: Include the following information:
	a. Type, style, function, size, label, hand, and finish of each door hardware item.
	b. Manufacturer of each item.
	c. Fastenings and other pertinent information.
	d. Location of door hardware set, cross-referenced to Drawings, both on floor plans and in door and frame schedule.
	e. Explanation of abbreviations, symbols, and codes contained in schedule.
	f. Mounting locations for door hardware.
	g. Door and frame sizes and materials.
	h. Warranty information for each product.

	4. Submittal Sequence: Submit the final Door Hardware Schedule at earliest possible date, particularly where approval of the Door Hardware Schedule must precede fabrication of other work that is critical in the Project construction schedule. Include P...

	C. Shop Drawings: Details of electrified access control hardware indicating the following:
	1. Wiring Diagrams: Upon receipt of approved schedules, submit detailed system wiring diagrams for power, signaling, monitoring, communication, and control of the access control system electrified hardware. Differentiate between manufacturer-installed...
	a. Elevation diagram of each unique access controlled opening showing location and interconnection of major system components with respect to their placement in the respective door openings.
	b. Complete (risers, point-to-point) access control system block wiring diagrams.
	c. Wiring instructions for each electronic component scheduled herein.

	2. Electrical Coordination: Coordinate with related sections the voltages and wiring details required at electrically controlled and operated hardware openings.

	D. Keying Schedule: After a keying meeting with the owner has taken place prepare a separate keying schedule detailing final instructions. Submit the keying schedule in electronic format. Include keying system explanation, door numbers, key set symbol...
	E. Informational Submittals:
	1. Product Test Reports: Indicating compliance with cycle testing requirements, based on evaluation of comprehensive tests performed by manufacturer and witnessed by a qualified independent testing agency.

	F. Operating and Maintenance Manuals: Provide manufacturers operating and maintenance manuals for each item comprising the complete door hardware installation in quantity as required in Division 01, Closeout Procedures.

	1.4 QUALITY ASSURANCE
	A. Manufacturers Qualifications: Engage qualified manufacturers with a minimum 5 years of documented experience in producing hardware and equipment similar to that indicated for this Project and that have a proven record of successful in-service perfo...
	B. Certified Products: Where specified, products must maintain a current listing in the Builders Hardware Manufacturers Association (BHMA) Certified Products Directory (CPD).
	C. Installer Qualifications: A minimum 3 years documented experience installing both standard and electrified door hardware similar in material, design, and extent to that indicated for this Project and whose work has resulted in construction with a r...
	D. Door Hardware Supplier Qualifications: Experienced commercial door hardware distributors with a minimum 5 years documented experience supplying both mechanical and electromechanical hardware installations comparable in material, design, and extent ...
	E. Automatic Operator Supplier Qualifications: Power operator products and accessories are required to be supplied and installed through the Norton Preferred Installer (NPI) program. Suppliers are to be factory trained, certified, and a direct purchas...
	F. Source Limitations: Obtain each type and variety of door hardware specified in this section from a single source unless otherwise indicated.
	1. Electrified modifications or enhancements made to a source manufacturer's product line by a secondary or third party source will not be accepted.
	2. Provide electromechanical door hardware from the same manufacturer as mechanical door hardware, unless otherwise indicated.

	G. Each unit to bear third party permanent label demonstrating compliance with the referenced standards.
	H. Keying Conference: Conduct conference to comply with requirements in Division 01 Section "Project Meetings." Keying conference to incorporate the following criteria into the final keying schedule document:
	1. Function of building, purpose of each area and degree of security required.
	2. Plans for existing and future key system expansion.
	3. Requirements for key control storage and software.
	4. Installation of permanent keys, cylinder cores and software.
	5. Address and requirements for delivery of keys.

	I. Pre-Submittal Conference: Conduct coordination conference in compliance with requirements in Division 01 Section "Project Meetings" with attendance by representatives of Supplier(s), Installer(s), and Contractor(s) to review proper methods and the ...
	1. Prior to installation of door hardware, conduct a project specific training meeting to instruct the installing contractors' personnel on the proper installation and adjustment of their respective products. Product training to be attended by install...
	2. Inspect and discuss electrical roughing-in, power supply connections, and other preparatory work performed by other trades.
	3. Review sequence of operation narratives for each unique access controlled opening.
	4. Review and finalize construction schedule and verify availability of materials.
	5. Review the required inspecting, testing, commissioning, and demonstration procedures

	J. At completion of installation, provide written documentation that components were applied to manufacturer's instructions and recommendations and according to approved schedule.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. Inventory door hardware on receipt and provide secure lock-up and shelving for door hardware delivered to Project site. Do not store electronic access control hardware, software or accessories at Project site without prior authorization.
	B. Tag each item or package separately with identification related to the final Door Hardware Schedule, and include basic installation instructions with each item or package.
	C. Deliver, as applicable, permanent keys, cylinders, cores, access control credentials, software and related accessories directly to Owner via registered mail or overnight package service. Instructions for delivery to the Owner shall be established a...

	1.6 COORDINATION
	A. Templates: Obtain and distribute to the parties involved templates for doors, frames, and other work specified to be factory prepared for installing standard and electrified hardware. Check Shop Drawings of other work to confirm that adequate provi...
	B. Door Hardware and Electrical Connections: Coordinate the layout and installation of scheduled electrified door hardware and related access control equipment with required connections to source power junction boxes, low voltage power supplies, detec...
	C. Door and Frame Preparation: Doors and corresponding frames are to be prepared, reinforced and pre-wired (if applicable) to receive the installation of the specified electrified, monitoring, signaling and access control system hardware without addit...

	1.7 WARRANTY
	A. General Warranty: Reference Division 01, General Requirements. Special warranties specified in this Article shall not deprive Owner of other rights Owner may have under other provisions of the Contract Documents and shall be in addition to, and run...
	B. Warranty Period: Written warranty, executed by manufacturer(s), agreeing to repair or replace components of standard and electrified door hardware that fails in materials or workmanship within specified warranty period after final acceptance by the...
	1. Structural failures including excessive deflection, cracking, or breakage.
	2. Faulty operation of the hardware.
	3. Deterioration of metals, metal finishes, and other materials beyond normal weathering.
	4. Electrical component defects and failures within the systems operation.

	C. Warranty Period: Unless otherwise indicated, warranty shall be one year from date of Substantial Completion.

	1.8 MAINTENANCE SERVICE
	A. Maintenance Tools and Instructions: Furnish a complete set of specialized tools and maintenance instructions as needed for Owner's continued adjustment, maintenance, and removal and replacement of door hardware.


	PART 2 -  PRODUCTS
	2.1 SCHEDULED DOOR HARDWARE
	A. General: Provide door hardware for each door to comply with requirements in Door Hardware Sets and each referenced section that products are to be supplied under.
	B. Designations: Requirements for quantity, item, size, finish or color, grade, function, and other distinctive qualities of each type of door hardware are indicated in the Door Hardware Sets at the end of Part 3. Products are identified by using door...
	1. Named Manufacturer's Products: Product designation and manufacturer are listed for each door hardware type required for the purpose of establishing requirements. Manufacturers' names are abbreviated in the Door Hardware Schedule.

	C. Substitutions: Requests for substitution and product approval for inclusive mechanical and electromechanical door hardware in compliance with the specifications must be submitted in writing and in accordance with the procedures and time frames outl...

	2.2 HANGING DEVICES
	A. Hinges: ANSI/BHMA A156.1 butt hinges with number of hinge knuckles and other options as specified in the Door Hardware Sets.
	1. Quantity: Provide the following hinge quantity:
	a. Two Hinges: For doors with heights up to 60 inches.
	b. Three Hinges: For doors with heights 61 to 90 inches.
	c. Four Hinges: For doors with heights 91 to 120 inches.
	d. For doors with heights more than 120 inches, provide 4 hinges, plus 1 hinge for every 30 inches of door height greater than 120 inches.

	2. Hinge Size: Provide the following, unless otherwise indicated, with hinge widths sized for door thickness and clearances required:
	a. Widths up to 3’0”: 4-1/2” standard or heavy weight as specified.
	b. Sizes from 3’1” to 4’0”: 5” standard or heavy weight as specified.

	3. Hinge Weight and Base Material: Unless otherwise indicated, provide the following:
	a. Exterior Doors: Heavy weight, non-ferrous, ball bearing or oil impregnated bearing hinges unless Hardware Sets indicate standard weight.
	b. Interior Doors: Standard weight, steel, ball bearing or oil impregnated bearing hinges unless Hardware Sets indicate heavy weight.

	4. Hinge Options: Comply with the following:
	a. Non-removable Pins: With the exception of electric through wire hinges, provide set screw in hinge barrel that, when tightened into a groove in hinge pin, prevents removal of pin while door is closed; for the all out-swinging lockable doors.

	5. Manufacturers:
	a. Hager Companies (HA) -  AB Series, 3 knuckle.
	b. McKinney (MK) -  TA Series, 3 knuckle.


	B. Continuous Geared Hinges: ANSI/BHMA A156.26 Grade 1-600 continuous geared hinge. with minimum 0.120-inch thick extruded 6063-T6 aluminum alloy hinge leaves and a minimum overall width of 4 inches. Hinges are non-handed, reversible and fabricated to...
	1. Manufacturers:.
	a. Hager Companies (HA).
	b. Pemko (PE).



	2.3 POWER TRANSFER DEVICES
	A. Electrified Quick Connect Transfer Hinges: Provide electrified transfer hinges with Molex™ standardized plug connectors and sufficient number of concealed wires (up to 12) to accommodate the electrified functions specified in the Door Hardware Sets...
	1. Manufacturers:
	a. Hager Companies (HA) - ETW-QC (# wires) Option.
	b. McKinney (MK) - QC (# wires) Option.


	B. Electrified Quick Connect Continuous Geared Transfer Hinges: Provide electrified transfer continuous geared hinges with a removable service panel cutout accessible without de-mounting door from the frame. Furnish with Molex™ standardized plug conne...
	1. Manufacturers:
	a. Pemko (PE) - SER-QC (# wires) Option.


	C. Electric Door Wire Harnesses: Provide electric/data transfer wiring harnesses with standardized plug connectors to accommodate up to twelve (12) wires. Connectors plug directly to through-door wiring harnesses for connection to electric locking dev...
	1. Provide one each of the following tools as part of the base bid contract:
	a. McKinney (MK) - Electrical Connecting Kit: QC-R001.
	b. McKinney (MK) - Connector Hand Tool: QC-R003.

	2. Manufacturers:
	a. Hager Companies (HA) - Quick Connect.
	b. McKinney (MK) - QC-C Series.



	2.4 DOOR OPERATING TRIM
	A. Flush Bolts and Surface Bolts: Provide products conforming to ANSI/BHMA A156.3 and A156.16, Grade 1.
	1. Flush bolts to be furnished with top rod of sufficient length to allow bolt retraction device location approximately six feet from the floor.
	2. Furnish dust proof strikes for bottom bolts.
	3. Surface bolts to be minimum 8” in length and U.L. listed for labeled fire doors and U.L. listed for windstorm components where applicable.
	4. Provide related accessories (mounting brackets, strikes, coordinators, etc.) as required for appropriate installation and operation.
	5. Manufacturers:
	a. Burns Manufacturing (BU).
	b. Rockwood (RO).


	B. Coordinators: ANSI/BHMA A156.3 door coordinators consisting of active-leaf, hold-open lever and inactive-leaf release trigger. Model as indicated in hardware sets.
	1. Manufacturers:
	a. Burns Manufacturing (BU).
	b. Rockwood (RO).


	C. Door Push Plates and Pulls: ANSI/BHMA A156.6 door pushes and pull units of type and design specified in the Hardware Sets. Coordinate and provide proper width and height as required where conflicting hardware dictates.
	1. Push/Pull Plates: Minimum .050 inch thick, size as indicated in hardware sets, with beveled edges, secured with exposed screws unless otherwise indicated.
	2. Door Pull and Push Bar Design: Size, shape, and material as indicated in the hardware sets. Minimum clearance of 2 1/2-inches from face of door unless otherwise indicated.
	3. Offset Pull Design: Size, shape, and material as indicated in the hardware sets. Minimum clearance of 2 1/2-inches from face of door and offset of 90 degrees unless otherwise indicated.
	4. Pulls, where applicable, shall be provided with a 10” clearance from the finished floor on the push side to accommodate wheelchair accessibility.
	5. Fasteners: Provide manufacturer's designated fastener type as indicated in Hardware Sets.
	6. Manufacturers:
	a. Burns Manufacturing (BU).
	b. Hiawatha, Inc. (HI).
	c. Rockwood (RO).



	2.5 CYLINDERS AND KEYING
	A. General: Cylinder manufacturer to have minimum (10) years experience designing secured master key systems and have on record a published security keying system policy.
	B. Cylinder Types: Original manufacturer cylinders able to supply the following cylinder formats and types:
	1. Threaded mortise cylinders with rings and cams to suit hardware application.
	2. Rim cylinders with back plate, flat-type vertical or horizontal tailpiece, and raised trim ring.
	3. Bored or cylindrical lock cylinders with tailpieces as required to suit locks.
	4. Tubular deadlocks and other auxiliary locks.
	5. Mortise and rim cylinder collars to be solid and recessed to allow the cylinder face to be flush and be free spinning with matching finishes.
	6. Keyway: Manufacturer’s Standard.

	C. Small Format Interchangeable Cores: Provide small format interchangeable cores (SFIC) as specified, core insert, removable by use of a special key; usable with other manufacturers' cylinders.
	D. Patented Cylinders: ANSI/BHMA A156.5, Grade 1 Certified Products Directory (CPD) listed cylinders employing a utility patented and restricted keyway requiring the use of a patented key. Cylinders are to be protected from unauthorized manufacture an...
	1. Patented key systems shall not be established with products that have an expired patent. Expired systems shall only be specified and supplied to support existing systems.
	2. Manufacturers:
	a. Medeco (MC) - X4.
	b. Schlage (SC) - Everest 29 SL.
	c. Yale Commercial (YA) - Keymark.


	E. Keying System: Each type of lock and cylinders to be factory keyed.
	1. Supplier shall conduct a "Keying Conference" to define and document keying system instructions and requirements.
	2. Furnish factory cut, nickel-silver large bow permanently inscribed with a visual key control number as directed by Owner.
	3. New System: Key locks to a new key system as directed by the Owner.

	F. Key Quantity: Provide the following minimum number of keys:
	1. Change Keys per Cylinder: Three (3).
	2. Master Keys (per Master Key Level/Group): Five (5).
	3. Construction Keys (where required): Ten (10).
	4. Construction Control Keys (where required): Two (2).
	5. Permanent Control Keys (where required): Two (2).

	G. Construction Keying: Provide temporary keyed construction cores.
	H. Key Registration List (Bitting List):
	1. Provide keying transcript list to Owner's representative in the proper format for importing into key control software.
	2. Provide transcript list in writing or electronic file as directed by the Owner.


	2.6 KEY CONTROL
	A. Key Control Cabinet: Provide a key control system including envelopes, labels, and tags with self-locking key clips, receipt forms, 3-way visible card index, temporary markers, permanent markers, and standard metal cabinet. Key control cabinet shal...
	1. Manufacturers:
	a. Lund Equipment (LU).
	b. MMF Industries (MM).
	c. Telkee (TK).



	2.7 MECHANICAL LOCKS AND LATCHING DEVICES
	A. Mortise Locksets, Grade 1 (Heavy Duty): ANSI/BHMA A156.13, Series 1000, Operational Grade 1 Certified Products Directory (CPD) listed. Locksets are to be manufactured with a corrosion resistant steel case and be field-reversible for handing without...
	1. Heavy duty mortise locks shall have a ten-year warranty.
	2. Mortise locks to be certified Security Grade 1.
	3. Extended cycle test: Locks to have been cycle tested in ordinance with ANSI/BHMA 156.13 requirements to 14.5 million cycles or greater.
	4. Extended cycle test: Locks to have been cycle tested in ordinance with ANSI/BHMA 156.13 requirements to 16 million cycles or greater.
	5. Extended cycle test: Locks to have been cycle tested in ordinance with ANSI/BHMA 156.13 requirements to 12.3 million cycles or greater.
	6. Where specified, provide status indicators with highly reflective color and wording for “locked/unlocked” or “vacant/occupied” with custom wording options if required. Indicator to be located above the cylinder with the inside thumb-turn not blocki...
	7. Manufacturers:
	a. Corbin Russwin Hardware (RU) - ML2000 Series.
	b. Sargent Manufacturing (SA) - 8200 Series.
	c. Yale Commercial (YA) - 8800FL Series H008 SPAR #07172.



	2.8 ELECTROMECHANICAL LOCKING DEVICES
	A. Electromechanical Mortise Locksets, Grade 1 (Heavy Duty): ANSI/BHMA A156.13, Series 1000, Operational Grade 1 Certified Products Directory (CPD) listed, subject to same compliance standards and requirements as mechanical mortise locksets, electrifi...
	1. Electrified Lock Options: Where indicated in the Hardware Sets, provide electrified options including: outside door lock/unlock trim control, latchbolt and lock/unlock status monitoring, deadbolt monitoring, and request-to-exit signaling. Support e...
	2. Energy Efficient Design: Provide lock bodies which have a holding current draw of 15mA maximum, and can operate on either 12 or 24 volts. Locks are to be field configurable for fail safe or fail secure operation.
	3. Manufacturers:
	a. Corbin Russwin Hardware (RU) - ML20900 Series.
	b. Sargent Manufacturing (SA) - 8200 Series.
	c. Yale Commercial (YA) - 8800FL Series H008 SPAR #07172.



	2.9 LOCK AND LATCH STRIKES
	A. Strikes: Provide manufacturer's standard strike with strike box for each latch or lock bolt, with curved lip extended to protect frame, finished to match door hardware set, unless otherwise indicated, and as follows:
	1. Flat-Lip Strikes: For locks with three-piece antifriction latchbolts, as recommended by manufacturer.
	2. Extra-Long-Lip Strikes: For locks used on frames with applied wood casing trim.
	3. Aluminum-Frame Strike Box: Provide manufacturer's special strike box fabricated for aluminum framing.
	4. Double-lipped strikes: For locks at double acting doors. Furnish with retractable stop for rescue hardware applications.

	B. Standards: Comply with the following:
	1. Strikes for Mortise Locks and Latches: BHMA A156.13.
	2. Strikes for Bored Locks and Latches: BHMA A156.2.
	3. Strikes for Auxiliary Deadlocks: BHMA A156.36.
	4. Dustproof Strikes: BHMA A156.16.


	2.10 ELECTRIC STRIKES
	A. Standard Electric Strikes: Electric strikes conforming to ANSI/BHMA A156.31, Grade 1, for use on non-rated or fire rated openings. Strikes shall be of stainless steel construction tested to a minimum of 1500 pounds of static strength and 70 foot-po...
	1. Manufacturers:
	a. HES (HS) - 1500/1600 Series.



	2.11 CONVENTIONAL EXIT DEVICES
	A. General Requirements: All exit devices specified herein shall meet or exceed the following criteria:
	1. Exit devices shall have a five-year warranty.
	2. At doors not requiring a fire rating, provide devices complying with NFPA 101 and listed and labeled for "Panic Hardware" according to UL305. Provide proper fasteners as required by manufacturer including sex nuts and bolts at openings specified in...
	3. Where exit devices are required on fire rated doors, provide devices complying with NFPA 80 and with UL labeling indicating "Fire Exit Hardware". Provide devices with the proper fasteners for installation as tested and listed by UL. Consult manufac...
	4. Except on fire rated doors, provide exit devices with hex key dogging device to hold the pushbar and latch in a retracted position. Provide optional keyed cylinder dogging on devices where specified in Hardware Sets.
	5. Devices must fit flat against the door face with no gap that permits unauthorized dogging of the push bar. The addition of filler strips is required in any case where the door light extends behind the device as in a full glass configuration.
	6. Lever Operating Trim: Where exit devices require lever trim, furnish manufacturer's heavy duty escutcheon trim with threaded studs for thru-bolts.
	a. Lock Trim Design: As indicated in Hardware Sets, provide finishes and designs to match that of the specified locksets.
	b. Where function of exit device requires a cylinder, provide a cylinder (Rim or Mortise) as specified in Hardware Sets.

	7. Vertical Rod Exit Devices: Where surface or concealed vertical rod exit devices are used at interior openings, provide as less bottom rod (LBR) unless otherwise indicated. Provide dust proof strikes where thermal pins are required to project into t...
	8. Narrow Stile Applications: At doors constructed with narrow stiles, or as specified in Hardware Sets, provide devices designed for maximum 2” wide stiles.
	9. Dummy Push Bar: Nonfunctioning push bar matching functional push bar.
	10. Rail Sizing: Provide exit device rails factory sized for proper door width application.
	11. Through Bolt Installation: For exit devices and trim as indicated in Door Hardware Sets.

	B. Conventional Push Rail Exit Devices (Heavy Duty): ANSI/BHMA A156.3, Grade 1 Certified Products Directory (CPD) listed panic and fire exit hardware devices furnished in the functions specified in the Hardware Sets. Exit device latch to be stainless ...
	1. Manufacturers:
	a. Corbin Russwin Hardware (RU) - ED4000 / ED5000 Series.
	b. Sargent Manufacturing (SA) - 80 Series.
	c. Yale (YA) - 7000 Series H008 SPAR #07176.


	C. Tubular Panic Devices: ANSI/BHMA A156.3, Grade 1 Certified Products Directory (CPD) listed panic and fire exit hardware devices furnished in the functions specified in the Hardware Sets. Device to be ADA compliant requiring less than 5 lbs. of forc...
	1. Style: Exposed vertical rod. 1-1/4” grip diameter with interior operating panic handle in combination with exterior fixed pull handle. Panic mechanism shall be concealed within brass or stainless steel tubing. Optional entrance from exterior by a k...
	2. Configurations (provide as specified):
	a. Half Height Straight Pull.

	3. Push/pull operation when dogged from the inside.
	4. Latching: Top latching. Reversed, flat, Pullman style. Roller-type latching not acceptable.
	5. Engraved "PUSH" signage with optional paint infill and boundary grooves.
	6. Manufacturers:
	a. Rockwood (RO) - PDU8500 Series.



	2.12 ELECTROMECHANICAL EXIT DEVICES
	A. Electromechanical Push Rail Exit Devices (Heavy Duty): ANSI/BHMA A156.3, Grade 1 Certified Products Directory (CPD) listed panic and fire exit hardware devices subject to same compliance standards and requirements as mechanical exit devices. Electr...
	1. Energy Efficient Design: Provide devices which have a holding current draw of 15mA maximum, and can operate on either 12 or 24 volts. Locks are to be field configurable for fail safe or fail secure operation.
	2. Where conventional power supplies are not sufficient, include any specific controllers required to provide the proper inrush current.
	3. Motorized Electric Latch Retraction: Devices with an electric latch retraction feature must use motors which have a maximum current draw of 600mA. Solenoid driven latch retraction is not acceptable.
	4. Manufacturers:
	a. Corbin Russwin Hardware (RU) - ED5000 Series.
	b. Sargent Manufacturing (SA) - 80 Series.
	c. Yale (YA) - 7000 Series H008 SPAR #07176.



	2.13 DOOR CLOSERS
	A. All door closers specified herein shall meet or exceed the following criteria:
	1. General: Door closers to be from one manufacturer, matching in design and style, with the same type door preparations and templates regardless of application or spring size. Closers to be non-handed with full sized covers.
	2. Standards: Closers to comply with UL-10C for Positive Pressure Fire Test and be U.L. listed for use of fire rated doors.
	3. Size of Units: Comply with manufacturer's written recommendations for sizing of door closers depending on size of door, exposure to weather, and anticipated frequency of use. Where closers are indicated for doors required to be accessible to the Am...
	4. Closer Arms: Provide heavy duty, forged steel closer arms unless otherwise indicated in Hardware Sets.
	5. Closers shall not be installed on exterior or corridor side of doors; where possible install closers on door for optimum aesthetics.
	6. Closer Accessories: Provide door closer accessories including custom templates, special mounting brackets, spacers and drop plates as required for proper installation. Provide through-bolt and security type fasteners as specified in the hardware sets.

	B. Door Closers, Surface Mounted (Unitrol): ANSI/BHMA A156.4, Grade 1 Certified Products Directory (CPD) listed surface mounted closers with door stop mechanism to absorb dead stop shock on arm and top hinge. Hold-open arms to have a spring loaded mec...
	1. Manufacturers:
	a. Corbin Russwin Hardware (RU) - Unitrol Series.
	b. Norton Rixson (NO) - Unitrol Series.
	c. Yale Commercial (YA) - Unitrol Series.


	C. Door Closers, Surface Mounted (Cam Action): ANSI/BHMA 156.4, Grade 1 Certified Products Directory (CPD) listed surface mounted, high efficiency door closers with complete spring power adjustment, sizes 1 thru 6; and fully operational adjustable acc...
	1. Manufacturers:
	a. Corbin Russwin Hardware (RU) – DC5000 Series .
	b. Norton Rixson (NO) - 2800ST Series.
	c. Sargent Manufacturing (SA) - 422 Series.


	D. Door Closers, Surface Mounted (Commercial Duty): ANSI/BHMA 156.4, Grade 1 Certified Products Directory (CPD) listed surface mounted, institutional grade door closers with complete spring power adjustment, sizes 1 thru 6; and fully operational adjus...
	1. Manufacturers:
	a. Corbin Russwin Hardware (RU) - DC6000 Series.
	b. Sargent Manufacturing (SA) - 1431 Series.
	c. Yale Commercial (YA) - 3500 Series.



	2.14 ELECTROHYDRAULIC DOOR OPERATORS
	A. General: Provide low energy operators of size recommended by manufacturer for door size, weight, and movement; for condition of exposure; and for compliance with UL 325. Coordinate operator mechanisms with door operation, hinges, and activation dev...
	1. Fire-Rated Doors: Provide door operators for fire-rated door assemblies that comply with NFPA 80 for fire-rated door components and are listed and labeled by a qualified testing agency.

	B. Standard: Conforming to ANSI/BHMA A156.19.
	C. Performance Requirements:
	1. Opening Force if Power Fails: Not more than 15 lbf required to release a latch if provided, not more than 30 lbf required to manually set door in motion, and not more than 15 lbf required to fully open door.
	2. Entrapment Protection: Not more than 15 lbf required to prevent stopped door from closing or opening.

	D. Configuration: Surface mounted or in-ground as required. Door operators to control single swinging and pair of swinging doors.
	E. Certification: Furnish Operators with Green Circle Certification.
	F. Operation: Power opening and spring closing operation capable of meeting ANSI A117.1 accessibility guideline. Provide time delay for door to remain open before initiating closing cycle as required by ANSI/BHMA A156.19. When not in automatic mode, d...
	G. Features: Operator units to have full feature adjustments for door opening and closing force and speed, backcheck, motor assist acceleration from 0 to 30 seconds, time delay, vestibule interface delay, obstruction recycle, and hold open time from 0...
	H. Provide outputs and relays on board the operator to allow for coordination of exit device latch retraction, electric strikes, magnetic locks, card readers, safety and motion sensors and specified auxiliary contacts.
	I. Brackets and Reinforcements: Manufacturer's standard, fabricated from aluminum with nonferrous shims for aligning system components.
	J. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Norton Rixson (NO) - 6000 Series.


	2.15 ARCHITECTURAL TRIM
	A. Door Protective Trim
	1. General: Door protective trim units to be of type and design as specified below or in the Hardware Sets.
	2. Size: Fabricate protection plates (kick, armor, or mop) not more than 2" less than door width (LDW) on stop side of single doors and 1” LDW on stop side of pairs of doors, and not more than 1" less than door width on pull side. Coordinate and provi...
	3. Where plates are applied to fire rated doors with the top of the plate more than 16” above the bottom of the door, provide plates complying with NFPA 80. Consult manufacturer’s catalog and template book for specific requirements for size and applic...
	4. Protection Plates: ANSI/BHMA A156.6 protection plates (kick, armor, or mop), fabricated from the following:
	a. Stainless Steel: 300 grade, 050-inch thick.

	5. Options and fasteners: Provide manufacturer's designated fastener type as specified in the Hardware Sets. Provide countersunk screw holes.
	6. Manufacturers:
	a. Burns Manufacturing (BU).
	b. Hiawatha, Inc. (HI).
	c. Rockwood (RO).



	2.16 DOOR STOPS AND HOLDERS
	A. General: Door stops and holders to be of type and design as specified below or in the Hardware Sets.
	B. Door Stops and Bumpers: ANSI/BHMA A156.16, Grade 1 door stops and wall bumpers. Provide wall bumpers, either convex or concave types with anchorage as indicated, unless floor or other types of door stops are specified in Hardware Sets. Do not mount...
	1. Manufacturers:
	a. Burns Manufacturing (BU).
	b. Hiawatha, Inc. (HI).
	c. Rockwood (RO).


	C. Overhead Door Stops and Holders: ANSI/BHMA A156.8, Grade 1 Certified Products Directory (CPD) listed overhead stops and holders to be surface or concealed types as indicated in Hardware Sets. Track, slide, arm and jamb bracket to be constructed of ...
	1. Manufacturers:
	a. Norton Rixson (RF).
	b. Rockwood (RO).
	c. Sargent Manufacturing (SA).



	2.17 ARCHITECTURAL SEALS
	A. General: Thresholds, weatherstripping, and gasket seals to be of type and design as specified below or in the Hardware Sets. Provide continuous weatherstrip gasketing on exterior doors and provide smoke, light, or sound gasketing on interior doors ...
	B. Smoke Labeled Gasketing: Assemblies complying with NFPA 105 that are listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for smoke control ratings indicated, based on testing according to UL 1784.
	1. Provide smoke labeled perimeter gasketing at all smoke labeled openings.

	C. Fire Labeled Gasketing: Assemblies complying with NFPA 80 that are listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings indicated, based on testing according to UL-10C.
	1. Provide intumescent seals as indicated to meet UL10C Standard for Positive Pressure Fire Tests of Door Assemblies, and NPFA 252, Standard Methods of Fire Tests of Door Assemblies.

	D. Sound-Rated Gasketing: Assemblies that are listed and labeled by a testing and inspecting agency, for sound ratings indicated.
	E. Replaceable Seal Strips: Provide only those units where resilient or flexible seal strips are easily replaceable and readily available from stocks maintained by manufacturer.
	F. Manufacturers:
	1. Pemko (PE).
	2. Reese Enterprises, Inc. (RE).


	2.18 ELECTRONIC ACCESSORIES
	A. Request-to-Exit Motion Sensor: Request-to-Exit Sensors motion detectors specifically designed for detecting exiting through a door from the secure area to a non-secure area. Include built-in timers (up to 60 second adjustable timing), door monitor ...
	1. Manufacturers:
	a. Alarm Controls (AK) - SREX Series.
	b. Securitron (SU) - XMS Series.


	B. Door Position Switches: Door position magnetic reed contact switches specifically designed for use in commercial door applications. On recessed models the contact and magnetic housing snap-lock into a 1" diameter hole. Surface mounted models includ...
	1. Manufacturers:
	a. Sargent Manufacturing (SA) - 3280 Series.
	b. Securitron (SU) - DPS Series.


	C. Switching Power Supplies: Provide power supplies with either single or dual voltage configurations at 12 or 24VDC. Power supplies shall have battery backup function with an integrated battery charging circuit and shall provide capability for power ...
	1. Provide the least number of units, at the appropriate amperage level, sufficient to exceed the required total draw for the specified electrified hardware and access control equipment.
	2. Manufacturers:
	a. Securitron (SU) - AQD Series.



	2.19 FABRICATION
	A. Fasteners: Provide door hardware manufactured to comply with published templates generally prepared for machine, wood, and sheet metal screws. Provide screws according to manufacturers recognized installation standards for application intended.

	2.20 FINISHES
	A. Standard: Designations used in the Hardware Sets and elsewhere indicate hardware finishes complying with ANSI/BHMA A156.18, including coordination with traditional U.S. finishes indicated by certain manufacturers for their products.
	B. Provide quality of finish, including thickness of plating or coating (if any), composition, hardness, and other qualities complying with manufacturer's standards, but in no case less than specified by referenced standards for the applicable units o...
	C. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine scheduled openings, with Installer present, for compliance with requirements for installation tolerances, labeled fire door assembly construction, wall and floor construction, and other conditions affecting performance.
	B. Notify architect of any discrepancies or conflicts between the door schedule, door types, drawings and scheduled hardware. Proceed only after such discrepancies or conflicts have been resolved in writing.

	3.2 PREPARATION
	A. Hollow Metal Doors and Frames: Comply with ANSI/DHI A115 series.
	B. Wood Doors: Comply with ANSI/DHI A115-W series.

	3.3 INSTALLATION
	A. Install each item of mechanical and electromechanical hardware and access control equipment to comply with manufacturer's written instructions and according to specifications.
	1. Installers are to be trained and certified by the manufacturer on the proper installation and adjustment of fire, life safety, and security products including: hanging devices; locking devices; closing devices; and seals.

	B. Mounting Heights: Mount door hardware units at heights indicated in following applicable publications, unless specifically indicated or required to comply with governing regulations:
	1. Standard Steel Doors and Frames: DHI's "Recommended Locations for Architectural Hardware for Standard Steel Doors and Frames."
	2. DHI TDH-007-20: Installation Guide for Doors and Hardware.
	3. Where indicated to comply with accessibility requirements, comply with ANSI A117.1 "Accessibility Guidelines for Buildings and Facilities."
	4. Provide blocking in drywall partitions where wall stops or other wall mounted hardware is located.

	C. Retrofitting: Install door hardware to comply with manufacturer's published templates and written instructions. Where cutting and fitting are required to install door hardware onto or into surfaces that are later to be painted or finished in anothe...
	D. Thresholds: Set thresholds for exterior and acoustical doors in full bed of sealant complying with requirements specified in Division 7 Section "Joint Sealants."
	E. Storage: Provide a secure lock up for hardware delivered to the project but not yet installed. Control the handling and installation of hardware items so that the completion of the work will not be delayed by hardware losses before and after instal...

	3.4 ADJUSTING
	A. Initial Adjustment: Adjust and check each operating item of door hardware and each door to ensure proper operation or function of every unit. Replace units that cannot be adjusted to operate as intended. Adjust door control devices to compensate fo...

	3.5 CLEANING AND PROTECTION
	A. Protect all hardware stored on construction site in a covered and dry place. Protect exposed hardware installed on doors during the construction phase. Install any and all hardware at the latest possible time frame.
	B. Clean adjacent surfaces soiled by door hardware installation.
	C. Clean operating items as necessary to restore proper finish. Provide final protection and maintain conditions that ensure door hardware is without damage or deterioration at time of owner occupancy.

	3.6 DEMONSTRATION
	A. Instruct Owner's maintenance personnel to adjust, operate, and maintain mechanical and electromechanical door hardware.

	3.7 DOOR HARDWARE SETS
	A. The hardware sets represent the design intent and direction of the owner and architect. They are a guideline only and should not be considered a detailed hardware schedule. Discrepancies, conflicting hardware and missing items should be brought to ...
	1. Quantities listed are for each pair of doors, or for each single door.
	2. The supplier is responsible for handing and sizing all products.
	3. Where multiple options for a piece of hardware are given in a single line item, the supplier shall provide the appropriate application for the opening.
	4. At existing openings with new hardware the supplier shall field inspect existing conditions prior to the submittal stage to verify the specified hardware will work as required. Provide alternate solutions and proposals as needed.

	B. Manufacturer’s Abbreviations:



	08 8000 Glazing
	08 8810  SAFTIfire GPX Framing
	SECTION 08 8810
	FIRE RATED GLASS & FRAMING
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	09 2500 Gypsum Drywall
	2.02 JOINT TREATMENT MATERIALS
	A. General: Comply with ASTM C 475/C 475M.
	B. Joint Tape:
	1. Interior Gypsum Board: Paper.
	2. Exterior Gypsum Soffit Board: Paper.
	3. Glass-Mat Gypsum Sheathing Board: 10-by-10 glass mesh.
	4. Tile Backing Panels: As recommended by panel manufacturer.

	C. Joint Compound for Interior Gypsum Board: For each coat use formulation that is compatible with other compounds applied on previous or for successive coats.
	A. Grid Suspension System for Gypsum Board Ceilings: ASTM C 645, direct-hung system composed of main beams and cross-furring members that interlock.
	1. Products: Subject to compliance with requirements, provide one of the following:
	a. Armstrong World Industries, Inc.; Drywall Grid Systems.
	b. Chicago Metallic Corporation; Drywall Grid System.
	c. USG Corporation; Drywall Suspension System.



	3.07 INSTALLING CEILING SUSPENSION SYSTEMS
	A. Install suspension system components according to spacings indicated, but not greater than spacings required by referenced installation standards for assembly types.
	2. Hangers: 48 inches o.c.
	2. Carrying Channels (Main Runners): 48 inches o.c.

	C. Suspend hangers from building structure as follows:
	1. Install hangers plumb and free from contact with insulation or other objects within ceiling plenum that are not part of supporting structural or suspension system.
	2. Splay hangers only where required to miss obstructions and offset resulting horizontal forces by bracing, countersplaying, or other equally effective means.

	3. Where width of ducts and other construction within ceiling plenum produces hanger spacings that interfere with locations of hangers required to support standard suspension system members, install supplemental suspension members and hangers in the f...
	4. Wire Hangers: Secure by looping and wire tying, either directly to structures or to inserts, eye screws, or other devices and fasteners that are secure and appropriate for substrate, and in a manner that will not cause hangers to deteriorate or oth...
	5. Flat Hangers: Secure to structure, including intermediate framing members, by attaching to inserts, eye screws, or other devices and fasteners that are secure and appropriate for structure and hanger, and in a manner that will not cause hangers to ...
	6. Do not attach hangers to steel roof deck.
	7. Do not attach hangers to permanent metal forms. Furnish cast-in-place hanger inserts that extend through forms.
	8. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck.
	9. Do not connect or suspend steel framing from ducts, pipes, or conduit.

	Fire-Resistance-Rated Assemblies: Wire tie furring channels to supports.
	Seismic Bracing: Sway-brace suspension systems with hangers used for support.
	Grid Suspension Systems: Attach perimeter wall track or angle where grid suspension systems meet vertical surfaces. Mechanically join main beam and cross-furring members to each other and butt-cut to fit into wall track.
	Installation Tolerances: Install suspension systems that are level to within 1/8 inch in 12 feet measured lengthwise on each member that will receive finishes and transversely between parallel members that will receive finishes.


	09 2700 Shaftwall
	09 3100 TILE
	09 4000 EPOXY TERRAZZO
	A. Thin –Set Divider Strips:  L-type and T-type.
	1. Material:  Half hard brass
	2. Top Width: 1/16 inch.

	B. Heavy-Top Divider Strips: Angle type in depth required for topping thickness indicated.
	1. Bottom-Section Material: Matching top-section material.
	2. Top-Section Material: White zinc alloy, unless otherwise indicated.
	3. Top-Section Width: 1/8 inch unless otherwise indicated.

	C. Control joint Strips: Separate, double L-type divider strips, positioned back to back with 3/8 inch separation filled will sealant.
	D. Accessory Strips: Match divider-strip width, material, and color unless otherwise indicated
	1. Base bead and base dividers.
	2. Edge beads for exposed edges of terrazzo.

	E. Nosings for Stair Treads and Landings: Extruded aluminum, with abrasive filler consisting of aluminum oxide, silicon carbide, or a combination of both, in an epoxy-resin binder.
	1. Fabricate nosings in sizes and configurations indicated and in uninterrupted lengths necessary for an accurate fit.
	a. For Precast Treads and Landings:  Apply clear lacquer to concealed bottoms, sides, and edges of extruded units set into precast terrazzo units.

	2. Available Manufacturers and Products:
	a. Wooster Products Inc. Type 128 with Time Saver Anchor.
	b. Balco Inc.

	3. Nosings: Square-back units, 1-7/8 inches wide with 1-1/8 inches lip, for casting into terrazzo steps.
	4. Provide anchors welded to underside of nosing for embedding units in terrazzo

	2.03 MISELLANEOUS PRODUCTS
	A. Concrete Patch and Topping:  100 percent solids fill mortar system including blended aggregate.
	1. Compressive Strength:  ASTM C579, 8,000 psi minimum.
	2. Hardness:  ASTM D2240, 75-80 Shore D

	A. Moisture Remediation System:  Two-component formulation designed to reduce moisture vapor transmission through concrete and provide bond with epoxy terrazzo flooring system.
	Adhesion:  ASTM D4541, 500 psi (3.5 mPA).
	2. Moisture Vapor Transmission:  ASTM E96, 0.131 perm.

	B. Primer:  100 percent solids, epoxy primer moisture insensitive.  No solvent containing primers are allowed
	1. Moisture Vapor Transmission:  ASTM E96, 1 perm maximum.

	D. Crack Isolation Membrane
	Flexible Epoxy Membrane: Flexible epoxy membrane with 100 percent solids with the following properties:
	a. Tensile Strength:  ASTM D2370 at 68  F  1,500 psi
	b. Elongation:  ASTM D2370 at 68  F   130 percent.
	c. Adhesion:  ASTM D4541, 350 psi


	E. Membrane Reinforcing:  Fiberglass mesh reinforcement fabric compatible with crack isolation membrane.
	F. Divider-Strip Adhesive:  Epoxy-resin adhesive recommended by adhesive manufacturer for this use and acceptable to terrazzo manufacturer.
	1. Use adhesive that has a VOC content of 50g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	G. Anchoring Devices:
	1. Strips: Provide mechanical anchoring devices for strip materials as required for secure attachment to substrate.
	2. Precast Terrazzo: Provide mechanical anchoring devices as recommended by Terrazzo Contractor for proper anchorage and support of units for conditions of installation and support.

	H. Finishing Grout:  Epoxy grout with 100 percent Solids.
	I. Control Joint Filler:  Flexible, grindable, epoxy joint filler, 100 percent solids, with the following properties:
	1. Tensile Strength:  ASTM D2370 at 68  F  1,600 psi
	2. Elongation:  ASTM D2370 at 68  F   100 percent
	3. Tensile Modulus:  ASTM D2370 at 68  F  27,800 psi
	4. Color:  As selected by the Architect.

	J. Joint Sealant:  Flexible sealant as recommended by flooring manufacturer.
	K. Expansion Joints:   As shown
	L. Terrazzo Cleaner:  As recommended by cleaner manufacturer for use on terrazzo type specified and as follows:
	1. Biodegradable
	2. Chemically neutral
	3. pH factor between 7 and 10
	4. Free from phosphate, crystallizing salts, and water soluble alkaline salts.

	M. Terrazzo Sealer and Finishing:  3M™ Stone Floor Protection System
	B. Sealing:
	1. Seal surfaces according to NTMA's written recommendations.
	2. Apply sealer according to sealer manufacturer's written instructions.
	3. Apply finish coat according to manufacturer's written instructions.
	4. Buff and polish to final sheen.  Cover and protect floor for duration of construction   until Substantial Completion.
	5. Terrazzo contractor to include a final trip to clean and buff floor when directed by   Contractor prior to final acceptance by Owner.
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	09 6500 Resilient Flooring
	09 6550
	09 6600
	2.02 INSTALLATION MATERIALS
	A. Trowelable Leveling and Patching Compounds: Latex-modified, Portland cement based or blended hydraulic-cement-based formulation.
	B. Adhesives: As recommended by Patcraft to meet site conditions.
	1. General Use: Two-Part Urethane Adhesive
	2. At Patient Rooms:  Provide a 6' x 10' area of roll resistant adhesive at each bed
	C. Transition Accessories:
	1. SF to LVT: Patcraft Microtransition, color: TBD or Johnsonite Slimline, color:  TBD (allow for metallic)


	PART 3 – EXECUTION
	3.01 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 pr...
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 PREPARATION
	A. Prepare substrates according to manufacturer’s written instructions to ensure adhesion of Resilient Sheet Flooring.
	1. Verify that substrates are dry and free of curing compounds, sealers, and hardeners.
	2. Remove substrate paint, coatings and other substances that are incompatible with adhesives or contain soap, wax, oil, solvents, or silicone, using mechanical methods recommended by manufacturer.  Do not use solvents.
	3. Mechanically remove contamination on the substrate that may cause damage to the resilient flooring material. Permanent and non-permanent markers, pens, crayons, paint, etc., must not be used to write on the back of the flooring material or used to ...
	4. Prepare Substrates according to ASTM F 710 including the following:
	a. Moisture Testing: Perform tests recommended by manufacturer. Proceed with installation only after substrates pass testing.
	1) Perform relative humidity test using in situ probes, ASTM F 2170. Must not exceed 75%.

	b. A pH test for alkalinity must be conducted. Results should range between 7 and 9. If the test results are not within the acceptable range of 7 to 9, the installation must not proceed until the problem has been corrected.
	c. Alkalinity and Adhesion Testing:  Perform tests recommended by manufacturer.


	B. Fill cracks, holes, depressions and irregularities in the substrate with good quality Portland cement based underlayment leveling and patching compound and remove bumps and ridges to produce a uniform and smooth substrate.
	C. Floor covering shall not be installed over expansion joints.
	D. Do not install resilient products until they are same temperature as the space where they are to be installed.
	1. Move resilient products and installation materials into spaces where they will be installed at least 48 hours in advance of installation.

	E. Sweep and vacuum clean substrates to be covered by resilient products immediately before installation.

	3.03 RESILIENT SHEET FLOORING INSTALLATION
	A. Comply with manufacturer's written instructions for installing resilient sheet flooring.
	B. Resilient Sheet Flooring:
	1. Install with adhesive specified for the site conditions and follow adhesive label for proper use.
	2. Install rolls in sequential order following roll numbers on the labels.
	3. Reverse sheets unless instructed otherwise in Installation Instructions.
	4. Roll the flooring in both directions using a 100 pound three-section roller.
	5. Vinyl sheet flooring must be welded. DO NOT TRIM WELD ROD FLUSH WITH FLOORING UNTIL IT HAS COMPLETELY COOLED.
	6. Resilient Sheet Flooring may be flash coved.
	a. Use Cove Filler Strip.
	b. Net fit flooring material into the appropriate cove cap.



	3.04 CLEANING AND PROTECTION
	A. Comply with manufacturer's written instructions for cleaning and protection of resilient products.
	B. Perform the following operations immediately after completing resilient product installation:
	1. Remove adhesive and other blemishes from exposed surfaces.
	2. Sweep and vacuum surfaces thoroughly.
	3. Damp-mop surfaces to remove marks and soil.

	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.
	1. No traffic for 24 hours after installation.
	2. No heavy traffic, rolling loads, or furniture placement for 72 hours after installation.

	D. Wait 72 hours after installation before performing initial cleaning.
	E. A regular maintenance program must be started after the initial cleaning.
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	12 5200 Mecho Shade
	12 5200 Roller Shades - Lutron
	12 9300_SiteFurnishings_FINAL
	13 1213_Fountains_FINAL
	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 SCOPE OF WORK
	A. Furnish all labor, materials, supplies, equipment, tools, and transportation, and perform all operations in connection with and reasonably incidental to the complete installation of the fountain mechanical and electrical system as shown on the drawings and as specified herein.  Items of work specifically included are:
	B. Provide a complete working fountain mechanical and electrical system as shown on the drawings and as necessary including pumps, valves, piping, filters, fill system, pipe supports and penetrations, controls, lights, vibration isolation and specialties.

	1.3 DISCREPANCIES
	A. It is the intent of these plans and specifications that the fountain system be complete and workable.  It is the Fountain Contractor's responsibility to make sure that the equipment and installation shown on the drawings is compatible and adheres to all regulations and codes to which they may be applicable. Any discrepancies should be noted immediately and should be reported to the Fountain Consultant for clarification.

	1.4 RELATED WORK
	A. The following sections of the specifications shall be referenced for provisions, work or material that may apply to the work herein specified:

	1.5 SUBMITTALS
	A. Submittals shall include the following items:
	B. Shop Drawings:  Prepare shop drawings to scale for all equipment spaces and special construction items.  Show the intended routing of all piping with dimensions for operation and maintenance clearances.  Where specified items influence or are influenced by other trades, provide coordinated shop drawings showing the work of other trades in relation to the specified item.  Show point of connection to other work.  Do not use the contract documents as shop drawings.
	C. Provide all equipment lists, manufacturers’ data and shop drawings in a single submittal.

	1.6 SUBSTITUTIONS
	A. Substitutions are not encouraged and as a general rule will not be allowed if they substantially change the design.
	B. Submit complete data showing compliance with the Contract Documents.
	C. In making a request for substitution, the Contractor represents that he:

	1.7 QUALITY ASSURANCE
	A. Installer Qualifications:  The contractor shall have been in the business of installing mechanical and electrical systems of similar size and complexity.  The fountain contractor shall provide two project references stating project location, equipment used, contact names and duration of operation.

	1.8 REFERENCE STANDARDS
	A. Work and materials shall be in accordance with the latest edition of the National Electric Code, the Uniform Plumbing Code, Uniform Building Code and applicable laws and regulations of the governing authorities having lawful jurisdiction over work in this section.
	B. When the contract documents call for materials or construction of a better quality or larger size than required by the above-mentioned rules and regulations, provide the quality and size required by the contract documents.

	1.9 TESTING
	A. Notify the Owner's Representative one week in advance of testing.  Test all systems installed under the contract documents.
	B. Fill with water, provided by Owner, to proper level for operation after all mechanical and electrical connections have been completed.
	C. Operate pump recirculation system, filtration system and chemical systems and monitor the operation for a minimum of 30 days under normal operating conditions until it is demonstrated that the fountain can operate without adjustments or corrections.  During this trial period, the cost of electricity and water will be paid by the owner.  The cost of chemicals required to treat the water and any system changes or adjustments shall be the responsibility of the contractor.
	D. Adjust, replace or move system components to correct deficiencies. Repeat the testing until approved and the fountains have operated for thirty days without failure.
	E. Provide factory assisted start-up at no cost to the owner for all specialty systems and products installed that the contractor’s personnel are not qualified to adjust or commission.  Provide instruction to the maintenance personnel by the factory technician.

	1.10 AS BUILT DRAWINGS
	A. Maintain a current set of drawings showing installed locations of piping systems and conduits particular to the fountain.  Record accurate reference dimensions, measured from at least two permanent reference points.  The drawings shall be located on site at all times during construction and shall be made available to the fountain consultant upon request.

	1.11 OPERATION AND MAINTENANCE MANUALS
	A. Prior to substantial completion of the fountain system, arrange and provide for technical instruction of the Owner’s personnel for not less than one day for each fountain specified.  Review each system specified and acquaint them with the operation and maintenance of all equipment furnished under this section.  If the contractor’s personnel are not familiar with the systems installed, make arrangements with the manufacturer’s representative for instruction by factory trained technicians.
	B. Provide three copies of the Operations and Maintenance Manuals for the installed systems and utilize them for instruction of the Owners personnel.  Include specific instructions on start up, maintenance, trouble shooting and winterization of all systems.  Provide service locations and telephone numbers for all systems.

	1.12 WARRANTY
	A. The purpose of this warranty is to ensure the Owner receives fountain, plumbing and electrical materials of prime quality, installed and maintained in a thorough and careful manner.
	B. For a period of one year from final payment, warranty fountain materials, equipment, and workmanship against defects.
	C. Contract documents govern replacements the same as new work.  Make replacements at no cost to the owner.
	D. Warranty applies to originally installed materials and equipment and replacements made during the warranty period.


	PART 2 -  PRODUCTS
	2.1 GENERAL
	A. Equipment or fittings not listed within these specifications or shown on the drawings but required for the complete installation of the fountain mechanical systems shall be furnished by the contractor at no additional cost.  This equipment includes, but is not limited to pipe, valves, hangers, drain fittings, vibration isolation, expansion fittings, special equipment for membrane penetrations, filter media and miscellaneous fittings.
	B. Materials used in the system shall be new and without flaws or defects of any type, and shall be the best of their class and kind.
	C. The specialty fountain products specified herein or shown on the drawings can be obtained from the following source:

	2.2 PIPING COMPONENTS
	A. Butterfly Valves:
	B. PVC Check Valve:
	C. PVC Ball Valve:
	D. Solenoid Fill Valve:
	E. Water Hammer Arrestor:

	2.3 SPECIALTY COMPONENTS
	A. Stainless Steel Basket Strainer:
	B. Pool Fittings:
	C. UV Sanitizer System:
	D. Erosion Chlorinator:
	E. Hydrophillic Waterstops:

	2.4 PIPE AND FITTINGS
	A. PVC Pipe and Fittings:
	B. Specialized Pipe and Fittings:

	2.5 PUMPS
	A. General: Provide pumps with motors rated at 50 degrees C ambient, high efficiency NEMA standard design B, open drip proof except as otherwise specified.
	B. Filter Pumps FP1, FP2, FP3:

	2.6 FILTER SYSTEMS:
	A. The filter systems shall be a vertical tank type with a maximum flow rate of 20 gpm per square foot of filter surface area.  Vessels shall be equipped with all necessary gauges, and drain lines.
	B. Filter Tanks:
	C. Internal Distribution System:  Filter internal components shall include an upper distribution system and lower collection system, hydraulically balanced for proper flow in both filter and backwash cycles.
	D. Filter Media:

	2.7 CONTROL PANELS:
	A. Contractor shall furnish a UL listed control panel in NEMA 12 enclosure with pilot operating lights, timers, relays, time clock, transformers, etc., and all necessary equipment required for proper operation of the fountain system as described.  Panel to be UL listed.  As manufactured by Fountain Supply or equal.
	B. Control panel CPL must contain the following:
	C. Water Level Sensor and Probe Holder

	3.1 GENERAL
	A. Install all equipment specified herein and/or shown on the drawings in accordance with the shop drawings and the equipment supplier or manufacturer’s instructions and recommendations.

	3.2 INSPECTIONS
	A. Site Inspections:
	B. Verify locations of underground utilities and work of other trades prior to commencement of work.  Contractor shall contact a utility locating service to identify existing conduits, communication and drainage piping.

	3.3 EXCAVATION, TRENCHING, AND BACKFILLING
	A. Excavate to permit the pipes to be laid at the intended elevations and to permit work space for installing connections and fittings.
	B. Minimum cover (distance from top of pipe or electrical conduit to finish grade) of 12 inches over fountain pipe and over electrical conduit.
	C. Backfill shall be free from rubbish, vegetable matter, and stones larger than two inches in maximum dimension.  Remove material not suitable for backfill.  Backfill placed next to pipe shall be free of sharp objects which may damage the pipe.
	D. Backfill unsleeved pipe in either of the following manners:
	E. Dress backfilled areas to original grade.  Incorporate excess backfill into existing site grades.
	F. Where utilities interfere with trenching and pipe work, contact the Owner's Representative for trench depth adjustments.
	A. General:
	B. Plastic Pipe and Fittings:
	C. Specialized Pipe and Fittings:

	3.5 INSTALLATION OF PIPING COMPONENTS
	A. Provide all necessary fittings including flanges, unions and valves to maintain and facilitate repair or replacement of critical equipment.
	B. Provide an air vent at the high point of all piping as shown on the drawings as well as on filter tank bleed valve.
	C. Provide a drain fitting and valve on all piping low points for evacuation of piping during winterization.  Locate between pump and check valve on display pumps or between pump and filter on filter systems.
	D. Provide all necessary hangers, supports, stabilizers and vibration isolators for a complete and workable system.
	E. Valves to be installed with handles and operators in position for unobstructed operation.
	F. Number valves with a permanently attached tag and key it to a piping diagram mounted in protective plastic in a clear area of the equipment space.

	3.6 ELECTRICAL:
	A. Coordinate with the mechanical contractor the items supplied under the mechanical work and wired under the electrical work.
	B. Install all materials and equipment in accordance with NEC requirements and the manufacturer’s' instructions and recommendations. Provide required clearances in front of all electrical equipment and cabinets.
	C. Protect all conduits, conductors and equipment against injury by exposure to the weather during construction while stored or installed in place.
	D. Conduits and Boxes:
	E. Grounding and Bonding

	3.7 INSTALLATION OF OTHER COMPONENTS
	A. Tools:  Prior to the Pre-Maintenance Inspection, supply to the Owner operating keys, servicing tools, test equipment, and any other items indicated on the drawings.
	B. Spare Parts:  Prior to Final Inspection, supply to the Owner the spare parts indicated in the Specifications or General Notes on the drawings.
	C. Other Materials:  Install other materials or equipment shown on the drawings or installation details to be part of the fountain system, even though such items may not have been referenced in these specifications.

	3.8 PIPING TESTS
	F. Log pressure readings for all tests required above at the beginning and end of each test and on every working day between. Note the location and cause of any failures and method of repair on the daily log.

	3.9 CLEANUP
	A. Upon completion of work, remove from the site all machinery, tools, excess materials, and rubbish.
	B. Remove all debris and foreign material from the fountain area and pump vault prior to operating the system.
	C. Flush all piping, tanks, fittings and equipment with water until clean.
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	312510 Erosion Prevention
	SECTION 31 25 10
	EROSION PREVENTION
	1.1 RELATED SECTIONS
	B. This Section includes the following:

	1.2 RELATED SECTIONS
	1.3 SUBMITTALS
	1.4  ENVIRONMENTAL REQUIREMENTS
	1.5 CONTRACTOR RESPONSIBILITIES
	2.1 RIP-RAP
	2.2 FILTER FABRIC
	3.1  EROSION CONTROL AND SLOPE PROTECTION IMPLEMENTATION
	3.2 INSTALLATION
	D. Install sediment barriers, diversion ditches, and ditch checks in accordance with this Section and Drawings.
	E. Trench Dewatering:

	3.3 OVERLAND CONSTRUCTION
	1. In areas where Contractor will be operating equipment or storing construction material, installation of Construction Working Surface shall be required.
	2. Use rip-rap stone, 2-inch to 4-inch in size at a thickness of 8-inches minimum. installed over filter-fabric.
	3. Cover rip-rap with a minimum of 2-inches of Class 7 Crushed Material as a working surface.
	4. Replace rock and crushed material as needed due to wear from construction equipment and weather conditions.
	B. Sediment Barriers (Silt Fence):
	1. In areas where natural vegetation is not present or where sufficient to attain the needed removal of silt, installation of sediment barriers shall be required.
	2. Use silt fences per the Drawings. Install across the foot of slope, parallel to the ground surface unless used for directing flow, per Drawings.
	3. Install silt fences around inlets and around all soil stockpiles.
	4. Silt Fence:  Fence post spaced no more than 10 feet apart and driven a minimum of 2 feet into ground.
	a. Above-ground height of fence posts shall be no less than 2 feet.
	b. Fasten metal mesh fence with 6 inch or smaller openings to fence posts to reinforce the silt fence fabric.
	c. Mesh fence shall stand a least 2 feet above ground and buried at least 4 inches below ground. Silt fence fabric that is internally reinforced may be used without a wire mesh support in low flow areas if approved by Engineer.
	5. On gentle slopes, reinforced with wire mesh and may be supplemented with hay or straw bales as a primary barrier to aid in collecting silt and potential sedimentation from entering ditch lines and waterways.

	C. Diversion Ditches:
	1. Diversion ditches shall act as a barrier to runoff water. Storm water flow shall be interrupted and diverted around the construction area.
	2. Construct with earth-filled sacks or mounded compacted earth-filled sacks or mounded compacted earth and rock.
	3. On long slopes, use a series of ditches per the Table 1 spacing guidelines.
	4. Spacing depends on the severity of the slope. Maximum spacing for diversion ditches are given in Table 1. Distances may be shortened as situations dictate but should not be lengthened.
	5. Drainage area above diversion ditches shall be stabilized to prevent excessive silt from entering and collecting in the diversion channel.
	6. Runoff water shall be filtered at the outlet end of the ditch by a bale filter or silt fence.
	7. Spacing is related to the severity of right-of-way slopes. Maximum spacing for diversion ditches is given in Table 1.

	D. Rock Check Dam:
	1. Locations as noted on Drawings.
	2. Construct as shown on Detail Sheet.

	E. Non-vegetative Soil Stabilization:
	1. Utilize temporary non-vegetative soil stabilization to provide protection against excessive soil erosion over a short-term period (less than one year).
	2. Non-vegetative methods shall be required in areas that experience high water flows and high runoff velocities (disturbed slopes steeper than 2:1).
	3. Methods employed include mulching, chemical soil stabilizers (binders), brush and slash, netting and matting, and store coverage.
	4. Mulch shall consist of straw, hay, or salt hay applied at an appropriate rate 70-115 pounds per 1000 square feet (1.5 to 2.5 tons/acre). Mulch anchoring shall be implemented promptly where applicable and achieved by one of the following methods:
	a. Peg and twine.
	b. Mulch netting.
	c. Erosion control fabric.
	d. Jute matting, as indicated on Drawings.
	e. Mulch anchoring tool.


	F. Temporary Seeding and Re-vegetation:
	1. Soil that is stockpiled for more than 7 days or disturbed areas where there will be no construction for 2 weeks shall be stabilized to prevent erosion.
	2. If natural vegetation does not occur, area shall be temporarily seeded.
	3. Temporary re-vegetation of pipeline shall occur when new lines are established during the spring and summer period.
	4. New lines established in the fall and winter period shall require permanent re-vegetation.
	5. If required to temporary re-vegetate an area during the fall or winter period, a mixture of Austrian winter pea, rye, oats, and wheat shall be used.
	6. Provide a combination of milo, millets, and the Arkansas mix for temporary re-vegetation to control erosion. The use of a broadcast seeder after the last frost through July is acceptable.
	7. Alternative to Temporary Seeding:  Mulching using the methods and rates give in this Section.

	G. Polyethylene Sheeting:
	1. Provide polyethylene sheeting on all stockpiles and exposed temporary slopes that cannot be protected with mulch. Cover material and slopes if rain is forecast within 24 hours and at all times during rainfall.
	2. Overlap joints minimum 28 inches. Overlap in direction of drainage and prevent water from draining onto material being protected.
	3. Secure in place to prevent movement and damage.
	4. Provide sandbags at 2.5 feet spacing and tie the sand bags together with rope on slopes greater than 3:1. Minimize driving stakes through plastic.

	H. Stabilized Construction Entrance:


	END OF SECTION

	313116 Termite Control
	316329 - Drilled Concrete Piers and Shafts
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. Section Includes:
	1. Drilled Piers.
	2. All work normally related to the above or specified under the Section.

	B. Related Sections:
	1. Section 015000 "Temporary Facilities and Controls."
	2. Section 310010 "Site Preparation"

	C. Work installed but furnished under other Sections:
	1. Drilled Pier Reinforcing and Dowels: Furnished under Division 3, Section "Cast-in-Place Concrete."


	1.03 UNIT PRICES
	A. Unit prices are included in Section 012200 "Unit Prices."
	B. Drilled Piers:  Actual length of drilled piers in place and approved.  Actual length, may vary, to coincide with elevations where satisfactory bearing strata are encountered.  Adjustments will be made on net variation of total quantities, based on ...
	1. Base bids on indicated number of drilled piers and, for each pier, the design length from top elevation to bottom of shaft, and the diameter of shaft.
	2. Unit prices include labor, materials, tools, equipment, and incidentals required for excavation, trimming, shoring, casings, dewatering, reinforcement, concrete fill, and other items for complete drilled-pier installation.


	1.04 SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Design Mixtures:  For each concrete mixture.  Submit alternate design mixtures when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.
	1. Indicate amounts of mixing water to be withheld for later addition at Project site.

	C. Shop Drawings:  For concrete reinforcement detailing fabricating, bending, supporting, and placing.
	D. Methods Statement: When ground surface elevation at time of drilling is more than 24 inches (610 mm) above top of drilled pier concrete elevation. See requirements herein.

	1.05 QUALITY ASSURANCE
	A. Installer Qualifications:  An experienced installer that has specialized in drilled-pier work.
	1. The Owner's testing and inspection agency shall be the project geotechnical engineer.

	B. Drilled-Pier Standard:  Comply with ACI 336.1, latest edition, unless modified in this Section.
	C. Preinstallation Conference:  Conduct conference at Project site.
	1. Review methods and procedures related to drilled piers including, but not limited to, the following:
	a) Review geotechnical report.
	b) Discuss existing utilities and subsurface conditions.
	c) Review coordination with temporary controls and protections.
	d) Review testing and inspection requirements.
	e) Discuss concrete placement method.
	f) Installation of reinforcing.
	g) Drilling, casing (if necessary), cleaning and dewatering (if necessary) drilled shafts.
	h) Ground elevation at time of drilling relative to top of drilled pier concrete elevation.
	i) Drilling slurry.



	1.06 PROJECT CONDITIONS
	A. Existing Utilities:  Locate existing underground utilities before excavating drilled piers.  If utilities are to remain in place, provide protection from damage during drilled-pier operations.
	1. Should uncharted or incorrectly charted piping or other utilities be encountered during excavation, adapt drilling procedure if necessary to prevent damage to utilities.  Cooperate with Owner and utility companies in keeping services and facilities...

	B. Interruption of Existing Utilities:  Do not interrupt any utility to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary utility according to requirements indicated:
	1. Notify Architect no fewer than two days in advance of proposed interruption of utility.
	2. Do not proceed with interruption of utility without Architect's written permission.

	C. Project-Site Information:  A geotechnical report has been prepared for this Project and is available for information only.  The opinions expressed in this report are those of the geotechnical engineer and represent interpretations of subsoil condit...
	1. The geotechnical report is included in the Project Manual.
	a) The boring log and accompanying report are believed to be accurate; however, neither the owner, architect, or structural engineer guarantees the information contained therein, nor do they guarantee the conditions indicated to exist at the locations...


	D. Survey Work:  Engage a qualified surveyor to perform surveys, layouts, and measurements for drilled piers.  Before excavating, lay out each drilled pier to lines and levels required.  Record actual measurements of each drilled pier's location, shaf...
	1. Record and maintain information pertinent to each drilled pier and cooperate with Owner's testing and inspecting agency to provide data for required reports.



	PART 2 -  PRODUCTS
	2.01 STEEL REINFORCEMENT
	A. Meet the requirements of Section 033000, "Cast-in-Place Concrete."

	2.02 CONCRETE MATERIALS
	A. Meet the requirements of Section 033000, "Cast-in-Place Concrete."


	PART 3 -  EXECUTION
	3.01 PREPARATION
	A. Protect structures, utilities, sidewalks, pavements, and other facilities from damage caused by settlement, lateral movement, vibration, and other hazards created by drilled-pier operations.
	B. Ground surface at time of drilling shall preferably be within 24 inches (610 mm) of top of drilled pier. If ground surface at time of drilling is more than 24 inches (610 mm) above top of drilled pier elevation, contractor shall submit a methods st...

	3.02 EXCAVATION
	A. Construct drilled piers to indicated diameter and length with penetration into bearing material as indicated or directed by the on-site project geotechnical engineer. Use of permanent casing is not permitted.
	B. Unclassified Excavation:  Excavate to bearing elevations regardless of character of surface and subsurface conditions encountered.  Unclassified excavated materials may include rock, soil materials, and obstructions.
	1. Obstructions:  Unclassified excavation may include removal of unanticipated boulders, concrete, masonry, or other subsurface obstructions.  No changes in the Contract Sum or the Contract Time will be authorized for removal of obstructions.

	C. Prevent surface water from entering excavated shafts.  Conduct water to site drainage facilities.
	D. Excavate shafts for drilled piers to indicated elevations.  Remove loose material from bottom of excavation.
	1. Excavate bottom of drilled piers to level plane within 1:12 tolerance.
	2. Cleaning and Dewatering: Shafts shall be thoroughly cleaned and dewatered prior to placing concrete. Pumps, in operating condition, shall be provided of proper type and capacity with sufficient hose to carry water away from excavations. Shafts shal...
	3. If specified or directed by project geotechnical engineer cut series of grooves about perimeter of shaft to height from bottom of shaft, vertical spacing, and dimensions indicated. If specified or directed by project geotechnical engineer roughen s...

	E. Notify and allow project geotechnical engineer to inspect bottom of excavation.  If unsuitable bearing stratum is encountered, make adjustments to drilled piers as determined by Architect.
	1. Do not excavate shafts deeper than elevations indicated unless approved by Architect.
	2. Payment for additional authorized excavation will be according to Contract provisions for changes in the Work.

	F. Excavate shafts for closely spaced drilled piers (those within 3 diameters center-to-center) and for drilled piers occurring in fragile or sand strata only after adjacent drilled piers are filled with concrete and allowed to set. Set is achieved wh...
	G. The use of mud slurry (such as that made with on-site soils) to seal off water or lubricate temporary casings will be allowable only with the prior written approval of the project geotechnical & structural engineers.
	H. Temporary Casings: Where necessary, install watertight steel casings of sufficient length and thickness to prevent soil collapse or water seepage into shaft; to withstand compressive, displacement, and withdrawal stresses; and to maintain stability...
	I. Tolerances:  Construct drilled piers to remain within ACI 336.1 tolerances as amended below.
	1. Shaft Diameter Tolerance, in inches:
	Specified Diameter Undersize Tolerance Oversize Tolerance
	2. Top Elevation Tolerance: Plus 0 inches, minus 2 inches.
	3. If tolerances are exceeded, provide corrective construction.  Submit design and construction proposals to Architect for review before proceeding.

	J. Entire shaft shall be excavated and completely filled with concrete within the same day.

	3.03 STEEL REINFORCEMENT
	A. Comply with recommendations in CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting reinforcement.
	B. Clean reinforcement of loose rust and mill scale, earth, and other materials that reduce or destroy bond with concrete.
	C. Fabricate and install reinforcing cages symmetrically about axis of shafts in a single unit. Place cage prior to concreting. One and two bar bundles in center of shaft may be placed after concreting if bars are inserted plumb and centered in shaft.
	D. Accurately position, support, and secure reinforcement against displacement during concreting.  Maintain minimum cover over reinforcement.  Bottom 12" of shaft may be unreinforced. Reinforcing may rest on soil at bottom of excavation.
	E. Use templates to set dowels, anchor bolts, leveling plates, and other accessories furnished in work of other Sections.  Provide blocking and holding devices to maintain required position during final concrete placement.
	F. Protect exposed ends of extended reinforcement, dowels, or anchor bolts from mechanical damage and exposure to weather.

	3.04 CONCRETE PLACEMENT
	A. Place concrete in continuous operation and without segregation immediately after inspection and approval of shaft by the project geotechnical engineer.
	1. Place concrete in one continuous operation without construction joints for full pier height.

	B. Dry Method:  Place concrete to fall vertically down the center of drilled pier without striking earth at sides of shaft.
	1. Where concrete cannot be directed down shaft without striking earth at side of shaft, place concrete with chutes, tremies, or pumps. Free fall concrete shall not exceed 20 feet for 24 inch (610 mm) and smaller piers.
	2. Vibrate top 60 inches (1500 mm) of concrete.

	C. Wet Method: When dry method can not be used place concrete by pumping with end of pump hose at bottom of hole. Leave end of hose at bottom hole until entire shaft is full of concrete.
	D. Casing Removal: Pull temporary casing with a slow and smooth vertical motion maintaining a plumb position. Casing shall not be pulled until concrete has been placed to a minimum of five feet above external water, slurry, or unstable soil level. Dur...
	E. Screed concrete at cutoff elevation level and apply scoured, rough finish.  Where cutoff elevation is above the ground elevation, form top section above grade and extend shaft to required elevation. Enlargement or "mushrooming" at the top of the pi...
	F. Protect concrete work, according to ACI 301, from frost, freezing, or low temperatures that could cause physical damage or reduced strength.
	1. Do not use frozen materials or materials containing ice or snow.  Do not place concrete on frozen subgrade or on subgrade containing frozen materials.
	2. Do not use calcium chloride, salt, or other mineral-containing antifreeze agents or chemical accelerators.

	G. If hot-weather conditions exist that would impair quality and strength of concrete, place concrete according to ACI 301 to maintain delivered temperature of concrete at no more than 90 deg F (32 deg C).

	3.05 FIELD QUALITY CONTROL
	A. Testing and Inspection: As indicated on drawings.

	3.06 DISPOSAL OF SURPLUS AND WASTE MATERIALS
	A. Disposal:  Remove surplus satisfactory soil and waste material, including unsatisfactory soil, trash, and debris, and legally dispose of it off Owner's property. Material removed during shaft drilling operations shall not be used for fill.



	316615 - Helical Piles
	PART 1 -  GENERAL
	1.01 SUMMARY
	A. Section includes Helical Piles and brackets for new foundations as shown on the drawings Provide and design helical piles to achieve the performance criteria on the drawings and as listed herein:

	1.02 SUBMITALS
	A. Submit data demonstrating helical piles satisfy the performance criteria including downward, upward, and lateral capacity, stiffness, and longevity of the pile system.
	B. Product Data: Submit product data for all manufacturers' stock items under this section
	C. Code Approval Reports: Submit current report showing compliance to the current building code.
	D. Shop Drawings: Submit shop drawings and calculations for all fabricated items under this section. Indicate shaft size and length, helix sizes and spacings, connections, attachments, brackets, size and type of fasteners, and accessories. Indicate we...
	1. Eccentricity between center of bearing area or bracket to centerline of pile.
	2. Strength and stiffness of splices.
	3. Ultimate bearing capacity of helix on the bearing stratum.
	4. Documentation of torque-to-capacity ratios for each shaft diameter and configuration.
	5. Reduction in shaft capacity due to corrosion during the service life.  A minimum service life of 100 years shall be considered.
	6. Planned installation depth and the number of lead and extension sections.  State any minimum length requirements in drilling anchor.

	E. Load Test:
	1. Submit proposed test piles, reaction piles, and procedure for load testing a pile. Include reaction forces and a certificate stating the testing assembly and procedure was reviewed by a licensed engineer.
	2. Submit load test results.

	F. Calibration Data:
	1. Submit current calibration data for torque motor and torque monitoring device.

	G. Qualification Data: For Manufacturer and Installer.
	H. Weld inspection reports for all shop welding.
	I. Submit data and calculations demonstrating a 100-year service life.

	1.03 QUALITY ASSURANCE
	A. Fabricator Qualifications: A professional with at least four years of experience and experienced in fabrication of helical piles and related brackets, whose work has resulted in construction with a record of successful in-service performance and ha...
	B. Installer Qualifications: Installation shall be performed by an authorized installation contractor. Proof of current certification as an authorized installer of the helical piles being used shall be submitted prior to starting installation.
	C. Welding: Meet requirements of AWS "Structural Welding Code," D1.1 latest edition.
	D. Code Approval: Helical piles shall have a current ICC ES Code approval/report based on acceptance criteria AC358 or shall fully conform to the IBC.
	E. Preinstallation Conference: Review:
	1. Geotechnical report and subsurface conditions
	2. Existing utilities
	3. Plan, elevation layout, and control
	4. Testing and inspection requirements
	5. Load test(s)
	6. Tolerances
	7. Coatings and coating repair


	1.04 DELIVERY, STORAGE, AND HANDLING
	A. Transport, store, and handle piles in a manner to prevent damage to the piles.
	B. Piles shall be stored above ground on platforms, skids, or other supports.
	C. Protect coatings and repair any damaged coating before installing piles.

	1.05 PROJECT/SITE CONDITIONS
	A. Protect any adjacent material or construction from damage during installation.
	B. Existing Utilities: Locate exiting underground utilities before excavating drilled piles. If utilities are to remain in place, provide protection from damage during drilled-pile operations.
	1. Should uncharted or incorrectly charted piping or other utilities be encountered during excavation, adapt drilling procedure if necessary to prevent damage to utilities. Cooperate with Owner and utility companies in keeping services and facilities ...

	C. Site Information: A geotechnical report has been prepared for the Project and is referenced elsewhere in the Project Manual for information only.
	1. The drilling log and accompanying report are believed to be accurate; however, neither the Owner, Architect, nor the Structural Engineer guarantees the information contained nor do they guarantee the conditions indicated to exist at the location of...


	1.06 PERFORMANCE REQUIREMENT
	A. All helical piles and connections shall be designed in accordance with the IBC to support the design allowable load(s) shown in the contract documents.
	B. All helical pile components shall be selected to provide a minimum factor of safety against failure of two (2). Required pile service loads are shown on the drawings.
	C. The depth of installation shall be determined by the contractor to achieve the design loads noted, but not less than the embedment shown on the drawings.
	D. Provide deflection performance criteria (down, up).
	E. Provide longevity performance criteria.


	PART 2 -  PRODUCTS
	2.01 MATERIALS
	A. Steel: ASTM A36 or better.
	B. Welding Electrodes: Conform to AWS D1.1, 70 Series.
	C. Finish: All material shall be hot dipped galvanized in accordance with ASTM 123.

	2.02 FABRICATION
	A. General: Fabricated helical pile components shall conform to submittals. All materials shall be new stock of types and sizes indicated.
	B. Welding: Comply with latest AWS standards.
	C. Shop Finishing: After fabrication, clean off loose scale, rust, weld slag or flux deposit, oil, grease, dirt or other foreign material. Prepare surfaces as required for finish process indicated.
	D. Substitutions: Not allowed without written authorization.
	E. Markings: Mark and label pile length in 2 feet increments form tip to top of pile.
	F. Helical Bearing Plates:  Plates shall be cold pressed into a helix shape such that when affixed to the central shaft are perpendicular with the central shaft, or uniform pitch, and such that leading and railing edges are within 0.375 inches of para...

	2.03 SUPPLIERS
	A. Subject to compliance with requirements, provide an AC358 approved helical pier, or one of the following:
	1. Ram Jack Manufacturing, LLC – AC358, Appendix D
	2. MacLean Dixie HFS – AC358, Appendix D
	3. A.B. Chance – AC358, Appendix D
	4. Magnum Piering, Inc. – Provide supporting documentation



	PART 3 -  EXECUTION
	3.01 INSTALLATION
	A. Helical piles shall be installed at locations noted on drawings.
	B. Installation units shall consist of rotary type torque motor with forward and reverse capabilities. These units shall be either electrically or hydraulically powered, and be capable of developing the torque required for the project. The units shall...
	C. Adapters approved by the fabricator shall be employed to safely connect the installation units to the helical pile and extensions and shall have a torque rating at least equal to the torque rating of the piles supplied.
	D. The torque being applied by the installing units shall be monitored throughout installation by the installer. The torque monitoring device shall be either a part of the installing unit or an independent device in-line with the installing unit. Cali...
	E. The helical pile shall be positioned as shown on the drawings. Proper angular alignment shall be established at the start of installation.
	F. The helical pile shall be installed in a smooth, continuous manner. The rate of pile rotation shall be in the range of 5 to 20 revolutions per minute with sufficient down pressure applied to advance the pile.
	G. Plain extension material may be required to position the pile at the depth required for adequate bearing.
	H. Splice shall be by high strength structural bolts or welding, or equivalent means that has been submitted and approved.
	I. If underground obstructions are encountered during installation, the installing contractor shall have the option of removing the obstruction if possible or relocating the helical pile to a location approved by the Architect. This latter option may ...
	J. If the installing contractor cannot achieve the depth and calibrated torque required for design loads, propose a written procedure and secure Architect's written approval prior to proceeding.
	K. The twisted portion of the top helical pile shall be removed, and the pile shall be connected to the structure using a fabricator approved steel bracket capable of safely transferring the structural loads to the helical pile.
	L. The installer shall provide stainless steel or hot-dip galvanized steel shims as required below existing concrete footing, across width of brackets, to provide a level bearing condition on bracket prior to installing expansion anchors into face of ...
	M. The installer shall keep a written installation record for each helical pile.  This record shall be copied to all parties noted in Division 01 and shall include the following information as a minimum:
	1. Project name and location
	2. Name of authorized installer
	3. Name of installer's foreman or representative witnessing the installation
	4. Date and time of installation
	5. Location of helical pile
	6. Embedment in bearing material
	7. Distance from top of bearing material to upper-most helix
	8. Maximum torque
	9. Design load achieved


	3.02 STATIC PILE TESTS
	A. General: Static load tests shall be conducted to verify pile length and load capacity.
	B. Test shall be axial compressive load test per IBC 2018 Section 1810.3.3.1.2 on one pile.
	C. Provide pile reaction frame, anchor piles, equipment, and instrumentation with sufficient capacity to perform tests. Notify Owner, Architect, and Geotechnical Engineer at least 72 hours in advance of performing tests. On completion of testing, remo...
	D. Approval Criteria: Allowable design capacity shall be per IBC section noted above. Maximum settlement shall not exceed 1 inch.
	E. Testing shall be continuously observed by the Owner's Geotechnical Engineer.

	3.03 TOLERANCES
	A. Location: +/-1 inch in plan and +/-0.5 inches vertically.
	B. Plumbness/Batter Angle: 1 inch in 10 feet from specified installation angle.

	3.04 DISPOSAL OF WASTE MATERIALS
	A. Disposal: Remove waster material, including unsatisfactory soil, trash, and debris, and legally dispose of it off Owner's property.
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	323223 - MSE Retaining Walls
	PART 1 -  GENERAL
	1.01 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.02 SUMMARY
	A. This Section includes mechanically stabilized earth retaining walls.
	B. Related Requirements:
	1. Section 312000 "Earth Moving" for excavation for mechanically stabilized earth retaining walls.


	1.03 PREINSTALLATION MEETINGS
	A. Preinstallation Conference: Conduct conference at Project site.

	1.04 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Delegated-Design Submittal: For mechanically stabilized earth retaining walls.

	1.05 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For testing agency.
	B. Product Certificates: For each type of mechanically stabilized earth retaining wall unit and soil reinforcement from manufacturer.
	1. Include test data for shear strength between mechanically stabilized earth retaining wall units according to ASTM D6916.
	2. Include test data for connection strength between mechanically stabilized earth retaining wall units and soil reinforcement according to ASTM D6638.

	C. Product Test Reports: For each type of mechanically stabilized earth retaining wall unit and soil reinforcement, for tests performed by a qualified testing agency.
	1. Include test data for freeze-thaw durability of mechanically stabilized earth retaining wall units.
	2. Include test data for shear strength between mechanically stabilized earth retaining wall units according to ASTM D6916.
	3. Include test data for connection strength between mechanically stabilized earth retaining wall units and soil reinforcement according to ASTM D6638.

	D. Research/Evaluation Reports: For mechanically stabilized earth retaining wall units and soil reinforcement, from ICC-ES.
	E. Preconstruction test reports.
	F. Source quality-control reports.
	G. Field quality-control reports.

	1.06 QUALITY ASSURANCE
	A. Testing Agency Qualifications: Qualified according to ASTM E329 for testing indicated.
	B. Mockups: Build mockups to verify selections made under Sample submittals and to demonstrate aesthetic effects.
	1. Build mockup of mechanically stabilized earth retaining wall.
	a. Include typical soil reinforcement.
	b. Include typical base and cap or finished top construction.
	c. Include backfill to typical finished grades at both sides of wall.
	d. Include typical end construction at one end of mockup.
	e. Include 36-inch return at one end of mockup, with typical corner construction.

	2. Subject to compliance with requirements, approved mockups may become part of the completed Work if undisturbed at time of Substantial Completion.


	1.07 PRECONSTRUCTION TESTING
	A. Preconstruction Testing Service: Engage a qualified testing agency to perform the following preconstruction testing:
	1. Test soil reinforcement and backfill materials for pullout resistance according to ASTM D6706.
	2. Test soil reinforcement and backfill materials for coefficient of friction according to ASTM D5321.


	1.08 DELIVERY, STORAGE, AND HANDLING
	A. Store and handle concrete units and accessories to prevent deterioration or damage due to contaminants, breaking, chipping, or other causes.
	B. Store geosynthetics in manufacturer's original packaging with labels intact. Store and handle geosynthetics to prevent deterioration or damage due to sunlight, chemicals, flames, temperatures above 160 deg F or below 32 deg F, and other conditions ...


	PART 2 -  PRODUCTS
	2.01 PERFORMANCE REQUIREMENTS
	A. Basis of Design: Design of mechanically stabilized earth retaining walls is based on products indicated. If comparable products of another manufacturer are proposed, engage a qualified professional engineer, as defined in Section 014000 "Quality Re...
	B. Delegated Design: Engage a qualified professional engineer, as defined in Section 014000 "Quality Requirements," to design mechanically stabilized earth retaining walls.
	C. Compliance Review: Qualified professional engineer responsible for mechanically stabilized earth retaining wall design shall review and approve submittals and source and field quality-control reports for compliance of materials and construction wit...
	D. Structural Performance: Engineering design shall be based on the following loads and be according to NCMA's "Design Manual for Mechanically stabilized earth Retaining Walls."
	1. Gravity loads due to soil pressures resulting from grades and sloped backfill indicated.
	2. Superimposed loads (surcharge) indicated on Drawings.


	2.02 MECHANICALLY STABILIZED EARTH RETAINING WALL UNITS
	A. Concrete Units: ASTM C1372, Normal Weight units shall not differ in height more than plus or minus 1/16 inch from specified dimension.
	1. Provide units that comply with requirements in ASTM C1372 for freeze-thaw durability.
	2. Provide units that interlock with courses above and below.

	B. Color: selected by Architect from manufacturer's full range.
	C. Shape and Texture: Provide units as selected by Architect.
	D. Shape and Texture: Provide units matching basic shape, dimensions, and face texture of basis-of-design product.
	E. Shape and Texture: Provide units of any basic shape and dimensions that produce mechanically stabilized earth retaining walls of dimensions and profiles indicated without interfering with other elements of the Work.
	F. Special Units: Provide corner units, end units, and other shapes as needed to produce mechanically stabilized earth retaining walls of dimensions and profiles indicated and to provide texture on exposed surfaces as indicated on the drawings.

	2.03 INSTALLATION MATERIALS
	A. Pins: Product supplied by mechanically stabilized earth retaining wall unit manufacturer for use with units provided, made from nondegrading polymer reinforced with glass fibers.
	B. Clips: Product supplied by mechanically stabilized earth retaining wall unit manufacturer for use with units provided, made from nondegrading polymer reinforced with glass fibers.
	C. Cap Adhesive: Product supplied or recommended by mechanically stabilized earth retaining wall unit manufacturer for adhering cap units to units below.
	D. Leveling Base: Comply with requirements in Section 312000 "Earth Moving" for base drainage course.
	1. Leveling Course: Lean concrete with a compressive strength of not more than 500 psi.

	E. Drainage Fill: Comply with requirements in Section 312000 "Earth Moving" for drainage course.
	F. Reinforced-Soil Fill: Comply with requirements in Section 312000 "Earth Moving" for satisfactory soils.
	G. Reinforced-Soil Fill: ASTM D2487; GW, GP, SW, SP, and SM soil classification groups or a combination of these groups; free of debris, waste, frozen materials, vegetation, and other deleterious matter; complying with the following gradation accordin...
	H. Nonreinforced-Soil Fill: Comply with requirements in Section 312000 "Earth Moving" for satisfactory soils.
	I. Impervious Fill: Clayey gravel and sand mixture capable of compacting to a dense state.
	J. Drainage Geotextile: Nonwoven needle-punched geotextile, manufactured for subsurface drainage applications, made from polyolefins or polyesters; with elongation greater than 50 percent.
	1. Apparent Opening Size: No. 70 to 100 sieve, maximum; ASTM D4751.
	2. Minimum Grab Tensile Strength: 110 lb; ASTM D4632.
	3. Minimum Weight: 4 oz./sq. yd..

	K. Soil Reinforcement: Product specifically manufactured for use as soil reinforcement

	2.04 SOURCE QUALITY CONTROL
	A. Factory test and inspect each roll of soil reinforcement for minimum average roll values for geosynthetic index property tests, including the following:
	1. Weight.
	2. Grab or single-rib strength.
	3. Aperture opening.
	4. Rib or yarn size.



	PART 3 -  EXECUTION
	3.01 EXAMINATION
	A. Examine areas and conditions, with Installer present, for compliance with requirements for excavation tolerances, condition of subgrades, and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.02 RETAINING WALL INSTALLATION
	A. General: Place units according to NCMA's "Mechanically stabilized earth Retaining Wall Installation Guide" and mechanically stabilized earth retaining wall unit manufacturer's written instructions.
	1. Lay units in bond pattern indicated.

	B. Do not use units with chips, cracks, or other defects that are visible at a distance of 20 feet where such defects are exposed in the completed Work.
	C. Leveling Base: Place and compact base material to thickness indicated and with not less than 95 percent maximum dry unit weight according to ASTM D698.
	1. Leveling Course: Compact and screed concrete to a smooth, level surface.

	D. First Course: Place first course of mechanically stabilized earth retaining wall units for full length of wall. Place units in firm contact with each other, properly aligned and level.
	1. Tamp units into leveling base as necessary to bring tops of units into a level plane.

	E. Subsequent Courses: Remove excess fill and debris from tops of units in course below. Place units in firm contact, properly aligned, and directly on course below.
	1. For units with lugs designed to fit into holes in adjacent units, lay units so lugs are accurately aligned with holes, and bedding surfaces are firmly seated on beds of units below.
	2. For units with lips at front of units, slide units as far forward as possible for firm contact with lips of units below.
	3. For units with lips at bottom rear of units, slide units as far forward as possible for firm contact of lips with units below.
	4. For units with pins, install pins and align units.
	5. For units with clips, install clips and align units.

	F. Cap Units: Place cap units and secure with cap adhesive.

	3.03 FILL PLACEMENT
	A. General: Comply with requirements in Section 312000 "Earth Moving," with NCMA's "Mechanically stabilized earth Retaining Wall Installation Guide," and with mechanically stabilized earth retaining wall unit manufacturer's written instructions.
	B. Fill voids between and within units with drainage fill. Place fill as each course of units is laid.
	C. Place, spread, and compact drainage fill and soil fill in uniform lifts for full width and length of embankment as wall is laid. Place and compact fills without disturbing alignment of units. Where both sides of wall are indicated to be filled, pla...
	1. Use only hand-operated compaction equipment within 48 inches of wall, or one-half of height above bottom of wall, whichever is greater.
	2. Compact reinforced-soil fill to not less than 95 percent maximum dry unit weight according to ASTM D698.
	a. In areas where only hand-operated compaction equipment is allowed, compact fills to not less than 90 percent maximum dry unit weight according to ASTM D698.
	b. In areas where fill height exceeds 15 feet compact reinforced-soil fill that will be more than 15 feet below finished grade to not less than 98 percent maximum dry unit weight according to ASTM D698.
	c. In areas where fill height exceeds 30 feet compact reinforced-soil fill that will be more than 30 feet below finished grade to not less than 100 percent maximum dry unit weight according to ASTM D698.

	3. Compact nonreinforced-soil fill to comply with Section 312000 "Earth Moving."

	D. Place drainage geotextile against back of wall, and place layer of drainage fill. Place another layer of drainage geotextile between drainage fill and soil fill.
	E. Place a layer of drainage fill behind wall. Place a layer of drainage geotextile between drainage fill and soil fill.
	F. Wrap subdrainage pipe with filter fabric and place in drainage fill as indicated sloped not less than 0.5 percent to drain.
	G. Place impervious fill over top edge of drainage fill layer.
	H. Slope grade at top of wall away from wall unless otherwise indicated. Slope grade at wall base away from wall. Provide uniform slopes that prevent ponding.
	I. Place soil reinforcement in horizontal joints of retaining wall where indicated and according to soil-reinforcement manufacturer's written instructions. Embed reinforcement a minimum of 8 inches into retaining wall and stretch tight over compacted ...
	1. Place additional soil reinforcement at corners and curved walls to provide continuous reinforcement.
	2. Place geosynthetics with seams, if any, oriented perpendicular to mechanically stabilized earth retaining walls.
	3. Do not dump fill material directly from trucks onto geosynthetics.
	4. Place at least 6 inches of fill over reinforcement before compacting with tracked vehicles or 4 inches before compacting with rubber-tired vehicles.
	5. Do not turn vehicles on fill until first layer of fill is compacted and second layer is placed over each soil-reinforcement layer.


	3.04 CONSTRUCTION TOLERANCES
	A. Variation from Level: For bed-joint lines along walls, do not exceed 1-1/4 inches in 10 feet, 3 inches maximum.
	B. Variation from Indicated Batter: For slope of wall face, do not vary from indicated slope by more than 1-1/4 inches in 10 feet.
	C. Variation from Indicated Wall Line: For walls indicated as straight, do not vary from straight line by more than 1-1/4 inches in 10 feet.
	D. Maximum Gap between Units: 1/8 inch.

	3.05 FIELD QUALITY CONTROL
	A. Testing Agency: Owner will engage a qualified testing agency to perform tests and inspections.
	B. Comply with requirements in Section 312000 "Earth Moving" for field quality control.
	1. In each compacted backfill layer, perform at least one field in-place compaction test for each 150 feet or less of mechanically stabilized earth retaining wall length.
	2. In each compacted backfill layer, perform at least one field in-place compaction test for each 24 inches of fill depth and each 50 feet or less of mechanically stabilized earth retaining wall length.


	3.06 ADJUSTING
	A. Remove and replace mechanically stabilized earth retaining wall construction of the following descriptions:
	1. Broken, chipped, stained, or otherwise damaged units. Units may be repaired if Architect approves methods and results.
	2. Mechanically stabilized earth retaining walls that do not match approved Samples and mockups.
	3. Mechanically stabilized earth retaining walls that do not comply with other requirements indicated.

	B. Replace units so mechanically stabilized earth retaining wall matches approved Samples and mockups, complies with other requirements, and shows no evidence of replacement.
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. General Description Includes:
	1. Underground irrigation systems.
	2. Pipe and fittings, valves, sprinkler heads, drip tubing, quick couplers, accessories.
	3. Automatic control system.
	4. Excavation and backfilling for installation of underground system.
	5. All necessary permits, licenses, and fees.


	1.2 system description
	1. Full and complete coverage is a requirement.  Contractor shall, at no additional costs to the Owner, modify layout, make necessary adjustments, as needed to obtain full coverage without overthrow on roadways, pavements, structures, furniture, fount...
	2. Provide irrigation layout with separate plant type zones:
	a. Park lawn (seed and sod)
	b. Plant beds containing groundcover, perennials, shrubs
	c. Trees (supplemental)

	3. Provide flow velocities that do not exceed 5.0 ft. per second.
	4. Provide irrigation of lawn areas with no overspray into planting beds or pavements, unless so designed on the drawings.
	5. Provide independent irrigation of individual bed zones or planters.

	1.3 submittals - review
	A. Product Data:  Submit manufacturer’s technical data and installation instructions for all components and equipment used.
	B. Shop Drawings:
	1. Indicate piping layout to water source.
	2. Include piping layout and details illustrating location and types of valves and wiring diagram showing routes, wire sizes, wiring details and source of current and connections, and schedule of fittings.
	3. Indicate location of sleeves under pavements and conflicts with existing utilities.


	1.4 submittals - CLOSEOUT
	A. Comply with the requirements of the General Conditions.
	B. Record Drawings:
	1. Prepare a map diagram showing location of all valves, lateral lines, and route of the control wires.  “As-built” drawings must be approved before charts are prepared.
	2. At the time of the irrigation mainline test, provide a preliminary set of “Record” drawings to the Owner.


	1.5 QUALITY ASSURANCE
	A. Installer’s Qualifications:  Single firm specializing in irrigation work with a minimum of five years of experience properly installing irrigation systems of comparable size. Crew leader is to hold a certification of competence in irrigation design...
	1. Provide references of your last five consecutive systems, and five systems of comparable size with bid proposal.

	B. Multiple units: when two or more units of the same type or class of materials or equipment are required, these units are products of one manufacturer.
	C. Materials, equipment, and methods of installation shall comply with the following codes and standards:
	1. State of Arkansas Building Codes.
	2. American Society for Testing and Materials (ASTM).
	3. National Sanitation Foundation (NSF).

	D. Nameplates:  Nameplate bearing manufacturer’s name or identification trademark securely affixed in a conspicuous place on equipment, or name or trademark cast integrally with equipment, stamped, or otherwise permanently marked on each item of equip...
	E. Requirements of Regulatory Agencies:
	1. All work and materials shall be in full accordance with the latest rules and regulations of safety orders of Division of Industrial Safety; the Uniform Building Code and other applicable laws or regulations, including any local Plumbing Codes.
	2. Should the Contract documents be at variance with the rules and regulations, notify the Owner for instructions before proceeding with work affected.

	F. Testing:
	1. Preliminary review of completed main line and wire installation will be made prior to backfilling of trenches and hydrostatic testing.
	2. Final review and testing shall be made in conjunction with the final review of lawn, shrub, and tree planting.  The irrigation system must be operational for 14 days prior to this final inspection.  Any failures are to be corrected and the testing ...
	3. Contractor is to notify Landscape Architect three days prior to testing.

	G. Permits and Inspections:
	1. Any permits for the installation or construction of any work included under this contract, which are required by any of the legally constituted authorities having jurisdiction, shall be obtained and paid for by the contractor, each at the proper time.
	2. The Contractor shall also arrange for and pay all costs in connection with any inspection and examination required by these authorities.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver irrigation system components in manufacturer’s original, undamaged, and unopened containers, with labels intact and legible.
	B. Deliver plastic pipe in bundles, packaged to provide adequate protection of pipe ends.
	C. Store and handle materials to prevent damage and deterioration.
	D. Provide secure, locked storage for valves, wire, and similar components that cannot be immediately replaced to prevent installation delays.
	E. Contractor is responsible for materials through final acceptance.

	1.7 PROJECT CONDITIONS
	A. Protect existing trees, plants, and lawns and other features designated to remain as part of the final landscape.
	B. The Contractor shall carefully coordinate with the landscape work and other site developments, including all new and existing utilities.
	C. The Contractor shall verify the correctness of all finish grades within the work area to ensure the proper soil coverage of the irrigation pipes.
	D. Irrigation system layout is diagrammatic.  Exact location of piping, valves, and other components shall be established by Contractor in the field at time of installation.
	E. Drawings are diagrammatic to the extent that swing joints, offsets and all fittings are not shown.  Lines are to be common trenched wherever possible.
	F. Locate existing utilities in areas of work.  If utilities are to remain, provide adequate means of protection during the system installation.  Repair utilities damaged during the work to the satisfaction of the Utility Owner and at the Contractor’s...
	G. Should uncharted or incorrectly charted piping or other utilities be encountered during excavation, notify the Owner immediately for direction as to procedure.  Cooperate with the Owner and Utility companies in keeping active services and facilitie...
	H. Minor adjustments in system layout will be permitted to clear existing field obstruction.  Final system layout shall be acceptable to the Landscape Architect.

	1.8 WARRANTY
	A. Warranties are subject to the General Conditions and Supplementary Agreements.
	B. The Contractor shall guarantee all parts and labor for a period of one year from the date of final inspection.  If within that period settlement occurs, and adjustments in pipes, valves and sprinkler heads, lawn areas or paving are necessary to bri...


	PART 2 - PRODUCTS
	2.1 unauthorized materials
	A. Materials and products required for work of this section shall not contain asbestos, polychlorinated biphenyl (PCB) or other hazardous materials identified by the Owner.

	2.2 irrigation system manufacturers
	A. All irrigation system components shall be supplied by regionally authorized distributors to provide single source responsibility for warranty service and operations to conform to specifications in all aspects.

	2.3 MATERIALS
	A. All materials to be incorporated in this system shall be new and without flaws or defects and of quality and performance as specified and meeting the requirements of this system.
	B. Plastic Pipe
	1. All piping shall be from virgin parent material.  The pipe shall be homogeneous throughout and free from visible cracks, holes, foreign materials, blisters, deleterious wrinkles, and dents.  All pipes shall be National Sanitation Foundation (NSF) a...
	2. For all piping 3” and over, use SDR 21, Class 200 gasketed PVC bell and spigot pipe.
	3. For all piping 2.5” and under, use polyvinyl chloride (PVC) Schedule 40 sized to maintain a maximum flow velocity of less than 5 ft. per second (FPS).
	4. Outside diameter of pipe shall be the same as iron pipe.
	5. Pipe shall be marked at intervals (not to exceed 5’) with the following information:  Manufacturer’s name or trademark, nominal pipe size, schedule, PVC type and grade (i.e., PVC SCH40), rating class, working pressure at 73 degrees F. and NSF appro...
	6. When connection is plastic to metal, male adapters shall be used.
	7. Comply with pipe sizes indicated on drawings.  No substitution of smaller pipe will be permitted.  Larger sizes may be used subject to acceptance of the Landscape Architect.  Remove damaged and defective pipe from site.
	8. All PVC pipe to be furnished in 20’ lengths.
	9. Acceptable Manufacturer:
	a. Silverline Plastics


	C. Piping for Sleeving
	1. For sleeves less than six inches in size, use high impact type, polyvinyl chloride (PVC) 1120, minimum Schedule 40.
	2. Sleeves six inches and above in size shall be Polyvinyl Chloride (PVC) 1120 Class 200.
	3. Irrigation Contractor shall be responsible for the coordination of sleeves for all piping passing through concrete curbing, under paved areas, concrete or masonry walls and floors while the same are under construction.
	4. Acceptable Manufacturer:
	a. Silverline Plastics


	D. Ductile Iron Fittings (3”)
	1. Fittings shall be manufactured of ductile iron.  Fittings shall have deep bell push-on joints with gaskets.
	2. Transition gaskets are not allowed.
	3. Acceptable Manufacturer:
	a. Harco


	E. Lubricant for Assembling Gasket Pipe and Fittings
	1. Water soluble, non-toxic, and shall be non-objectionable to taste and odor imparted to the fluid contained therein, non-supporting to bacteria growth, and shall have no deteriorating effect on PVC and rubber gaskets.

	F. PVC Fittings
	1. Schedule 40 or 80, polyvinyl chloride (PVC), injection molded fittings suitable for solvent weld or threaded connections for PVC pipe size 2” and under.  Fittings made of other materials are not permitted.
	2. Threaded PVC nipples shall be Schedule 80.  Use high quality grade of Teflon tape for threaded fittings.
	(a) Saddle fittings are not permitted.
	(b) Use high quality grade of Teflon tape for threaded connections.

	3. Acceptable Manufacturer:
	a. Spears Manufacturing


	G. Isolation Valves (Under 3”)
	1. Valves under 3” shall be 200 PSI rated W.O.G. 200 domestically manufactured with bronze bodies.  Valves shall be equipped with tee handles.
	2. The valve shall have a 100% urethane coated wedge insuring a bubble-tight seal up to 200 PSI.  The valve shall be fusion-bonded epoxy coated with PVC push-on, threaded or mechanical connections and a two-inch square nut for vertical valve stem key.
	3. Acceptable Manufacturer:
	a. Watts Regulator


	H. Isolation Valves (3”)
	1. Valves 3” and larger shall be 200 PSI rated with iron bodies. Valves shall be equipped with square nut handles.
	2. The valve shall have a double-disc inclined seat and non-rising stem, meeting AWWA Standard C509.
	3. Acceptable Manufacturer:
	a. Clow Valve Company


	I. Quick Coupling Valves
	1. Valve shall be of two-piece construction with a one-inch female thread with vinyl cover.
	2. Furnish one valve key fitted with one-inch swivel hose ells.
	3. All quick coupling valve keys and hose swivels shall be of the same manufacturer as the quick coupler.
	4. Acceptable Product:
	a. Hunter HQ5


	J. Valve Boxes
	1. Tapered rib reinforcement enclosure of rigid tensile strength plastic material components chemically inert and unaffected by moisture, ultraviolet light, corrosion, and temperature changes.  Lid and base shall withstand normal loads exerted by turf...
	2. For Isolation valves use 10” circular turf box.
	3. Acceptable Manufacturer:
	a. NDS


	K. Fixed Spray Sprinklers
	1. Full or part circle pop-up fixed spray sprinkler.
	2. The sprinkler body, stem, nozzle and screen shall be constructed of heavy-duty, ultra-violet resistant plastic. It shall have a heavy-duty stainless steel retract spring for positive pop-down and a ratcheting system for easy alignment of the patter...
	3. The sprinkler shall have a flush plug reinstalled.  The plug shall prevent debris from clogging the sprinkler during installation and allow for system to be flushed before installing nozzles.
	4. The 4”, 6” or 12” high pop-up spray sprinklers shall also include an integral check valve and an integral pressure-regulating device.
	5. The check valve shall prevent low-head drainage of up to 8 feet of head.  The pressure regulating device shall prevent high pressure fogging of the nozzle stream by regulating the nozzle pressure to 30 PSI for inlet pressure from 35 to 70 PSI
	6. Spray nozzles for sprinkler heads shall be of the same manufacturer as the spray head.
	7. Acceptable Product:
	a. Hunter PRO-S-PRS30-CV


	L. Rotator Nozzles
	1. The rotary nozzle shall have an adjustable arc of between 90 and 210 degrees and shall be capable of covering a 10-30’ radius at 30 PSI.
	2. The rotary nozzle shall have multiple arced streams and have a matched precipitation rate of 0.60 in/hr.
	3. The rotary nozzle shall be constructed of UV-resistant plastic. The radius adjustment screw shall be of stainless steel and shall include a removable mesh screen to protect the nozzle against clogging.
	4. Acceptable Products:
	a. Hunter MP Series


	M. Medium Range Rotors
	1. The full or part circle rotor sprinkler shall be a single stream, water lubricated, gear drive.
	2. The part circle sprinkler shall have adjustable arc coverage from 30 to 350 degrees.
	3. The sprinkler shall have a thread-on nozzle assembly whose installation shall not require any tools.  The arc adjustment shall not require any tools.
	4. The sprinkler shall have a pressure-activated multi-function wiper seal that positively seals against the nozzle flange to keep debris out of the rotor and to clean debris from the pop-up stem as it retracts.
	5. The sprinkler shall have a screen attached to the drive housing to filter inlet water, protect the drive from clogging and simplify its removal for cleaning and flushing of the system.  It shall have a 3/4” bottom inlet.
	6. The sprinkler shall have a stainless steel retract spring for positive pop down.
	7. The sprinkler shall have an adjusting screw capable of reducing the radius by up to 25%.
	8. Pop-up heights: 4 inches and 12 inches (see drawings).
	9. Acceptable Products:
	a. Hunter PGP


	N. Long-Range Rotors
	1. The part or full circle sprinkler shall be a single stream, water lubricated, gear drive type.
	2. The sprinkler shall have a rotating nozzle turret independent of the riser stem.  The portion of the riser stem that is in contact with the wiper seal shall be non-rotating.
	3. The sprinkler shall have a pressure activated, multi-function, wiper seal that will clean debris form the pop-up stem as it retracts.
	4. The sprinkler shall have a screen attached to the drive housing to filter inlet water, protect the drive from clogging and simplify its removal for cleaning and flushing of the system.
	5. The sprinkler shall have a front-loading nozzle assembly, which will allow the nozzle to be installed without a stator bushing change.
	6. The sprinkler shall have a standard check valve capable of holding up to 8’of head.
	7. Pop-up heights: 4 inches and 12 inches (see drawings).
	8. Acceptable product:
	a. Hunter I-20


	O. Drip Tubing
	1. Drip tubing shall be continuously self-flushing and pressure compensating.  It shall consist of nominal sized one-half inch low density, linear polyethylene tubing, housing internal pressure compensating, continuously self-flushing, integral drip e...
	2. The tubing shall be brown in color and conform to an outside diameter (O.D.) of 0.67 inches, and an inside diameter (I.D.) of 0.57 inches.  The emitters shall have the ability to independently regulate discharge rates, with an output pressure of se...
	3. The emitter discharge rate shall be 0.61 gallons per hour (GPH), utilizing a combination turbulent flow/reduced pressure compensation cell mechanism and a diaphragm to maintain uniform discharge rates. The emitters shall continuously clean themselv...
	4. Acceptable Product:
	a. Netfim TLCV-06-18


	P. Automatic Controller
	1. The controller shall be a full-featured commercial-industrial product for the purpose of irrigation management and monitoring of control valves, flow, and sensors, via two-wire decoder connections. The controller shall be a 75-station base model ex...
	2. The controller shall have 32 independent programs with unique day schedules, start times, and station run times.
	3. Each program shall allow Day of Week, Interval, or Odd/Even schedule types.
	4. Each program shall offer up to 10 start times. Each program may be allowed to overlap, stack, or SmartStack™ to a user-specified maximum number of simultaneous programs.
	5. Each program may have programmable Non-Water Windows, during which automatic irrigation will not be allowed.
	6. Missed irrigation because of water window violations is logged and announced as an alarm.
	7. Manual irrigation for maintenance purposes shall not be inhibited by Non-Water  Windows.
	8. Programs may be configured as Automatic, Start to End, or Manual only.
	9. Start to End programs shall cycle continuously from a start time to an end time.
	10. Manual programs are only initiated by the user from a command, remote control, or     Conditional Response statement.
	11. Each station shall be programmable in hours, minutes, and seconds of run time, from 1 second to 12 hours.
	12. The controller shall allow the creation of up to 64 “blocks” of up to 8 stations each, used to facilitate programming and operation of larger systems.
	13. The blocks may be assigned a single run time within a program, and all stations will run together as a group.
	14. Each program may be assigned a programmable delay between stations, to allow for slow-closing valves or pressure recharging.
	15. Each station or block may be assigned Cycle and Soak settings to prevent runoff and waste by dividing run times into absorbable increments.
	16. The controller shall feature a separate decoder diagnostic menu with functions to:
	a. Program decoders.
	b. View status or configuration of individual decoders.
	c. Assign stations from one decoder output module to another.
	d. Create a decoder inventory.
	e. Perform diagnostic tests and display current amp draw for all components.

	17. Acceptable Product:
	a. Hunter ACC2-75D-M


	Q. Central Control
	1. The Irrigation Management Platform from shall consist of cloud-based control software capable of remote monitoring and management of compatible Hunter residential and commercial irrigation controllers via Wi-Fi, Ethernet (LAN), or 4G LTE cellular c...
	2. The central control software shall be accessible via internet browser and display the activity of all managed controllers in list and/or map overviews.
	3. All controllers shall be visible on a live, online map and located automatically based on the user-supplied controller addresses.
	4. The map shall automatically size to the extents of the controller locations to show all controllers, and users may zoom, pan, and navigate freely throughout the map for controller selection purposes.
	5. The central control software shall permit selection of any controller, and then offer full remote programming of all controller features in the browser, including irrigation scheduling, controller settings, and weather-based watering adjustments.
	6. The central control software shall allow the user full remote-control capabilities, including starting and stopping individual stations and programs, or setting the controller to Off for a user-defined number of days. The system shall also allow qu...
	7. The central control software shall be compatible with locally installed smart weather adjustment sensors, which can adjust each controller’s irrigation schedule automatically based on local climate conditions. The software shall also report control...
	8. The central control software shall display the forecast weather for each controller several days in advance and shall enable automatic shutdowns of irrigation when the forecast temperature or chance of rainfall exceed a user-specified threshold.
	9. The central control software shall have multi-user permissions for maintenance organizations, where each controller shall have a designated owner who may then grant control access for specified controllers to other authorized personnel by email add...
	10. Access may be granted or canceled at any time (by individual or group) by the designated owner.
	11. The central control software shall automatically alert owners and/or designated crewmembers via SMS text messages when selected alarms occur at a controller location, indicating the controller and the type of alarm for rapid response or repair.
	12. The central control software shall detect any settings or scheduling conflict between the software and the controller hardware and shall alert the user if a conflict is detected. The software shall have the ability to identify and display any conf...
	13. Irrigation controllers shall be connected to the internet and central control software via  Ethernet (LAN). Ethernet connections shall be standard RJ-45 hardwired jack to the network via approved cable (CAT 5, CAT 5e, CAT 6, or equal).
	14. Communications modules shall be installed internally or attached to the host controller.
	15. Acceptable Product:
	a. Hunter Centralus with LANKIT


	R. Line Decoders
	1. The factory pre-coded decoders shall be fully waterproof and have a working range shall be 0 degrees C to 50 degrees C at up to 100% humidity.
	2. Decoders shall be capable of operating from one to six solenoids depending on the model specified on the Drawings
	3. Acceptable Product:
	a. Hunter ICD


	S. Surge Protection
	1. Line surge protection compatible with the irrigation controller and grounded via 8’ copper rods or grounding plates shall be installed every 500’ along the wire path, at the end of every wire run, or as suggested by the controller manufacturer’s la...
	2. Grounding rods and plates shall not be installed in the same valve box as the zone control valves.

	T. Control Wire
	1. Two conductors of single strand solid copper wire type, with PVC jacket. UF 600-volt AWG #14 minimum approved for direct burial.  For runs over 2,000 L.F. use AWG #12.  Contractor is to verify that wire sizes are within recommended wire run lengths...
	2. Hot or control wires are to be red in color. Common wires are to be white in color. Spare wires are to be blue in color.

	U. Flow Sensor
	1. The flow sensor shall be an in-line type with a nonmagnetic, spinning impeller (paddle wheel) as the only moving part, compatible with the controller. The electronics housing shall be glass-filled PPS. The impeller shall be glass-filled nylon. The ...
	2. The electronics housing shall have two, ethylene propylene O-Rings and shall be easily removed from the meter body. The sensor electronics will be potted in an epoxy compound designed for prolonged immersion.
	3. Electrical connections shall be 2 single conductor 18 AWG leads 48 inches long. Insulation shall be direct burial “UF” type colored red for the positive lead and black for the negative lead.
	4. The sensor shall be capable of operating in line pressure up to 100 PSI and liquid temperatures up to 140  F and operating in flows of 1⁄2 foot per second to 30 feet per second with linearity of ±1% and repeatability of ±1%.
	5. Acceptable Product:
	a. Hunter HFS-200


	V. Flow Sensor Cable
	1. Direct-burial, polymer coated aluminum shielded, insulated, 1 pair multi conductor, with polyethylene outer jacket for connecting flow sensors with satellite controllers.
	2. Two 20 AWG foil shield w/drain, black jacket, rated for direct burial BLK, WHT. Two conductor direct burial shielded cable used with all field sensor connections to satellites such as flow sensors. Cables not to exceed 609 meters (2000 feet) in len...

	W. Sensor Cable Splice and Cap
	1. A three-part, rigid-body closure that self-encapsulates two and five pair buried service wire. It has a built-in bonding system that bonds the buried service wire shield as the splice is put together. The special formulated sealant is a one part, n...

	X. Rain Shutoff
	1. One device shall be provided for each controller.  Install per manufacturer’s latest printed instructions.
	2. Verify with Landscape Architect as to final location of rain shutoff.
	3. Acceptable Product:
	a. Hunter Mini-Clik


	Y. Master Valve
	1. The electric control valve shall be a normally open 24 VAC 50/60 Hz (cycles/sec) solenoid actuated globe/angle pattern design. The valve pressure rating shall be at least 150 PSI.
	2. The valve body and bonnet shall be constructed of brass with stainless steel screws.
	3. The valve shall have manual open/close control (internal bleed) for manual opening and closing of valve without electrically energizing the solenoid. The valve’s internal bleed shall prevent flooding of the valve box.
	4. The valve shall house a fully-encapsulated, one-piece solenoid. The solenoid shall have a captured plunger with a removable retainer for easy servicing.
	5. The valve shall feature a self-cleaning inlet orifice with metering rod allows only “clean water” to enter upper diaphragm chamber offering consistent, trouble-free operation. The valve construction shall provide for all internal parts to be remova...
	6. Acceptable Product:
	a.  Buckner Superior model 3100 or approved equivalent


	Z. Control Valves (Sprinklers)
	1. The electric remote-control valve shall be a normally closed 24 VAC 50/60 Hz (cycles/sec) solenoid actuated globe/angle pattern design. The valve pressure rating shall not be less than 150 PSI.
	2. The valve body and bonnet shall be constructed of high-impact, water-resistant PVC for the body and glass-filled nylon for the bonnet with stainless steel screws.
	3. The valve shall have manual open/close control (internal bleed) for manual opening and closing of valve without electrically energizing the solenoid. The valve’s internal bleed shall prevent flooding of the valve box.
	4. The valve shall house a fully encapsulated, one-piece solenoid. The solenoid shall have a captured plunger with a removable retainer for easy servicing, and a leverage handle for easy turning. This 24-VAC 50/60 Hz solenoid shall open with 19.6 VAC ...
	5. The valve shall have a flow control stem for accurate manual regulation and/or shut from outlet flow. The valve must open or close in less than 1 minute at 150PSI and less than 30 seconds at 20 PSI.
	6. The valve construction shall provide for all internal parts to be removable from the top of the valve without disturbing the valve installation. The body shall have a removable O-ringed plug for installation in either globe or angle configuration.
	7. Acceptable Product:
	a. Hunter ICV-G


	AA. Control Valves (Drip)
	1. The control valve shall be normally closed 24 VAC 50/60-cycle solenoid actuated globe pattern.  The pressure rating shall not be less than 150 PSI.
	2. The valve body and bonnet shall be constructed of UV-resistant plastic and have stainless steel screws; diaphragm shall be of nylon reinforced nitrile rubber.
	3. The valve shall have both internal and external manual open/close control (internal and external bleed) to manually open and close the valve without electrically energizing the solenoid.  The valve’s internal bleed shall prevent flooding of the val...
	4. The valve shall house a fully encapsulated, one-piece solenoid.  The solenoid shall have a captured plunger with a removable retainer for easy servicing, and a leverage handle for easy turning.  This 24-VAC 50/60 Hz solenoid shall open with 19.6-vo...
	5. The valve construction shall be such as to provide for all internal parts to be removable from the top of the valve without disturbing the valve installation.
	6. The complete valve control kit shall consist of the electric valve, a 200-mesh stainless steel filter screen, and a 30-PSI pressure regulator.
	7. See Drawings for size of valves.
	8. Acceptable Product:
	a. Hunter ICZ-101


	BB. Accessory materials
	1. Drainage fill at valve boxes:
	(a) Provide 1” washed pea gravel in each valve box.

	2. Suitable excavated materials removed to accommodate the irrigation system work shall be used as fill materials provided it conforms to the requirements of fill as noted above.

	CC. PVC Solvent Cement:
	1. Provide professional grade cement, Whitlam #PR32 or approved equivalent for PVC pipe and fittings.

	DD. PVC Primer/Cleaner
	1. Provide professional grade primer/cleaner, Whitlam #PP32 or approved equivalent (purple) primer.



	PART 3 - EXECUTION
	3.1 General
	A. Lay out work as accurately as possible to Drawings.  Drawings are diagrammatic to the extent that swing joints, offsets, and fittings are not shown.
	B. The Irrigation Contractor shall carefully schedule his work with the Landscape Contractor and all other site developments.
	C. Sleeves are required wherever piping or electrical wires are placed under paved surfaces (installed as part of other sections and Contract).  Irrigation Contractor is responsible for coordination of all sleeves.
	D. Full and completed coverage is required.  Contractor shall make any necessary minor adjustments to layout as required to achieve full coverage of irrigated areas at no additional cost to the Owner.
	E. Where piping is shown on drawings to be under paved areas but running parallel and adjacent to planted areas, the intent is to install piping in planted areas.  Do not install directly over another line in the same trench.
	F. It shall be the Contractor’s responsibility to establish the location of all sprinkler heads to assure proper coverage of all areas.  In no case shall spacing of sprinkler heads exceed distances shown on the drawings and/or those specified.  Pipe s...
	G. Install irrigation system after completion of site grading, the irrigation system shall be installed and completely operational three days prior to the installation of any planting operations.

	3.2 POINT OF CONNECTION
	A. Provide irrigation system complete from points of connection.  See Drawings for Points of Connection (POC).

	3.3 Excavating
	A. All piping is to be trenched. Pipe-pulling (vibratory plow) is not allowed.
	B. In areas where tree roots exist and are designated to be protected, all trenching must be done by hand.
	C. No tree roots over 3” in diameter may be cut.
	D. Excavate to depths required to provide six inches of Granular Fill bedding material under paved surfaces.
	E. Should utilities not shown on the plans be found during excavations, the Contractor shall promptly notify the Owner for instructions as to further actions required.  Failure to do so will make Contractor liable for all damage thereto arising from h...
	F. Install main line irrigation lines with a minimum cover of twenty-four inches and a maximum cover of forty-eight inches based on finished grades.
	G. Install lateral irrigation lines with a minimum cover of twelve inches and a maximum cover of twenty-four inches based on finished grades.
	H. Tracer wire shall be installed with all irrigation mainlines under concrete or asphalt. End of tracer wire shall terminate at edges of hardscape and be labeled in 6” irrigation box.
	I. Perform all excavations as required for installation of work included under this Section, including shoring of earth banks, if necessary.  Restore all surfaces, existing underground installations, etc., damaged or cut as a result of the excavations...
	J. Trenches shall be open, vertical sided construction wide enough to provide free working space around work installed and to provide adequate space for backfilling and compacting.
	K. When two pipes are to be placed in the same trench, a six-inch space is to be maintained between the pipes.  The Contractor shall not install two pipes with one directly above the other.
	L. The Contractor shall cut trenches for pipe to required grade lines and compact trench bottom to prove accurate grade and uniform bearing for the full length of the line.
	M. The Contractor shall be held responsible for damages caused by these operations and shall immediately repair or replace damaged parts.

	3.4 PipeLine Assembly
	A. General
	1. Install pipes and fittings in accordance with manufacturer’s latest printed instructions.
	2. Clean all pipes and fittings of dirt, scales, and moistures before assembly.
	3. All pipe, fittings, and valves, etc., shall be carefully placed in the trenches.  Interior of pipes shall be kept free from dirt and debris and when laying is not in progress, open ends of pipe shall be closed by approved means.
	4. All lateral connections to the main line as well as all other connections shall be made to the side of the main line pipe.  No connections to the top of the line shall be allowed.

	B. Solvent-Welded Joints for PVC Pipe
	1. Use solvents and methods approved by solvent and pipe manufacturers.
	2. Cure joint a minimum of one hour before applying any external stress on the piping and at least twenty-four hours before placing the joint under water pressure, unless otherwise specified by the manufacturer.  Cut all pipe with square ends and remo...

	C. Threaded Joints for PVC Pipe
	1. Use Teflon tape on all threaded PVC fittings.
	2. Use strap-style friction wrench only.  Do not use metal-jawed wrench.

	D. Joint Restraints for Gasketed Fittings
	1. Provide on pipe fittings greater than or equal to 3-inch diameter or rubber gasketed pipe.
	2. Thrust Blocks: Concrete, 20 MPa (3,000 psi) No. 4 rebar.
	3. Joint Restraint Harness: Provide joint restraint harness where joints not positively restrained by flanged fittings, threaded fittings, or retainer glands and thrust blocks. Provide on ductile iron fittings 3-inch and larger, transition fittings be...
	4. Provide joint restraint harness or retainer glands with preset torque shearing set screws on mainline gate valve assemblies 3-inch and larger.
	5. Provide stainless steel bolts, nuts, retaining clamps, all thread, or other joint restraint harness materials retainer, and high strength, low alloy steel bolts and connecting hardware.

	E. Laying of Pipe
	1. Pipes shall be bedded in at least in at least two inches of finely divided material with no rocks or clods over one-inch diameter to provide a uniform bearing.
	2. Pipe shall be snaked from side to side of trench bottom to allow for expansion and contraction.  One additional foot per 100 feet of pipe is the minimum allowance for snaking.
	3. Do not lay PVC pipe when there is water in the trench.
	4. Plastic pipe shall be cut with PVC pipe cutters or hacksaw, or in a manner to ensure that a square cut.  Burrs at end cuts shall be removed prior to installation so that a smooth unobstructed flow will be obtained.
	5. All plastic-to-plastic joints will be solvent-weld joints or slip seal joints.  All plastic pipe and fittings shall be installed as outlined and instructed by the pipe manufacturer and it shall be the Contractor’s responsibility to make arrangement...
	6. Zone pipes for sports fields must be installed prior to placement of engineered soils.


	3.5 PVC Sleeves and Electrical Conduit
	A. Provide all sleeves indicated and as otherwise required for the successful completion of the irrigation system.  Coordinate sleeving efforts with General Contractor and the Owner.
	B. All PVC sleeves shall be a minimum of twice the diameter of pipe to be sleeved.
	C. All PVC control wire conduit shall be of sufficient size to hold the required quantity of control and common wires.  Electrical wires are not to be placed in the same trench with water pipes.

	3.6 SPRINKLER HEADS
	A. All sprinkler heads shall be pop-up type heads.  Permanent shrub risers are not permitted.
	B. All sprinkler heads within a zone shall have matched precipitation rates.
	C. Install plumb to within 1/16”, unless otherwise noted (see detail for heads on sloped areas on detail sheet).  Top of collar (not nozzle) should be flush with finish grade.
	D. Place part-circle pop-up sprinkler heads at least two inches and no more than six inches from edge of adjacent walks, curbs and mowing bands, or paved areas at time of installation.
	E. Install pop-up sprinkler heads, and accessories in accordance with manufacturer’s latest printed instructions, except as otherwise noted.
	F. All sprinkler nozzles shall be adjusted for the proper radius and direction of spray pattern.  Adjust where possible to prevent over spraying onto walks, pavement, or buildings.
	G. Tighten nozzles on spray type sprinklers after installation.  Adjust sprinkler adjusting screw as required for proper radius.
	H. Swing joints for sports field sprinklers must be installed prior to placement of engineered soils. Sprinkler heads only may be installed after engineered soil is placed.

	3.7 DRIP TUBING
	A. Tubing is designed for use in surface and sub-surface applications utilizing a grid design, the result being a complete wetted area within the grid.  It can also be installed as single or “snaked” lines where grids are not justified.  The most unif...
	B. Tubing shall be staked down using 6” galvanized sod staples.  Staples shall be spaced no further than 24” on center, but the contractor will place staples as closely as necessary to ensure that tubing will not work its way to the surface.

	3.8 Isolation Valves
	A. Shall be in the following locations:
	1. After backflow preventer and prior to main supply loop.
	2. Between main line and each quick coupler valve.
	3. Between the main line and each valve or group of valves on a submain.
	4. As located on irrigation system drawings within lawn areas.

	B. Install each isolation valve in an individual valve box with a six-inch (deep) layer of washed gravel below the bottom of the valve.
	C. Seal threaded connections with Teflon tape.

	3.9 Quick Coupling Valves
	A. Shall be set a minimum of twelve inches from walks, curbs, or paved areas where applicable or as otherwise noted.  Quick coupling valves shall be housed in standard size valve boxes.
	B. All quick coupler valves shall be installed on to ductile iron service tee.
	C. Install one-inch bronze gate valve on pressure side of each quick coupler valve.  Locate in valve box with quick coupler valve.
	D. Valves shall be installed on a three-elbow PVC Schedule 80 swing joint assembly.
	E. Provide six-inch (deep) layer of washed gravel below the bottom of the valve.  Top of quick coupler valves shall be as close to the top of the valve box as possible.  Top of gravel layer shall be three inches below the top of the valve.
	F. Quick coupling valves shall be set perpendicular to finished grade unless otherwise designated on the plans.
	G. Quick coupler locations are to be staked in the field by installer for approval by Landscape Architect prior to installation.

	3.10 CONTROL VALVES
	A. Coordinate location of all valve boxes with Landscape Architect.  Do not proceed in uncertainty.
	B. All irrigation control valve clusters on 3” pipe shall be installed with ductile iron service tees.
	C. Install each electric control valve in an individual valve box with a six-inch (deep) layer of washed gravel below the bottom of the valve.
	D. Seal threaded connections with Teflon tape.
	E. Valves shall be installed as shown in details and in accordance with manufacturer’s instructions and specifications.

	3.11 Valve Boxes
	A. Valve boxes shall be set flush with grade in lawn areas and one-half inch above finish grade in ground cover and shrub bed areas.
	B. Install valve access boxes on a suitable base of gravel to provide a level foundation at proper grade and to provide drainage of the valve box.

	3.12 AUTOMATIC CONTROLLER
	A. Mount the controller flush with the mounting surface.  Controller should be level with the surface of the floor or concrete mounting pad.
	B. Mount the controller pedestal with the mounting hardware and template supplied.
	C. The automatic controller shall be installed at the approximate location shown on the Drawings.  (Suitable power supply will be supplied as part of other sections and Contract).
	D. All local and other applicable codes shall take precedence in connecting the 110-volt electrical service to the controller.
	E. Install per local code, manufacturer’s latest printed instructions, and as detailed.
	F. Valve control wires shall be numbered at the terminal strip.

	3.13 Control Wiring
	A. All electrical equipment and wiring shall comply with local and state codes and be installed by those skilled and licensed in the trade.
	B. Wiring shall occupy the same trench and shall be installed along the same route as pressure supply or lateral lines whenever possible and shall have a minimum of twelve inches cover.
	C. Control wires shall be installed to the side of the main line whenever possible.  Placement over pipes is not permitted.
	D. Where more than one wire is placed in a trench, the wiring shall be taped together at intervals of twenty feet.
	E. An expansion curl shall be provided within three feet of each wire connection and at least every one-hundred feet of wire length on runs of more than one hundred feet in length.  Expansion curls shall be formed by wrapping at least five turns of wi...
	F. Control wire splices at stubs for suture to be crimped and sealed with specified splicing materials.  Line splices will be allowed only on runs of more than five hundred and they must be in ten-inch round splice boxes that are green in color.  The ...

	3.14 closing of pipe and flushing of lines
	A. Trenches over mainlines must not be backfilled until mainline has been pressurized and checked for leaks and verified by Owner’s representative.
	B. All testing shall be done under the supervision of the Landscape Architect and Owner.  Submit written requests for inspections to the Owner at least three days prior to the anticipated inspection date.
	1. Thoroughly flush out all water lines under a full head of water.  Maintain flushing for a minimum of three minutes at the valve located furthest from water supply.
	2. After flushing, cap or plug all openings to prevent entrance of materials that would obstruct the pipe or clog heads.  Leave in place until removal is necessary for completion of installation.
	3. Test as specified below.
	4. Upon completion of testing complete assembly and adjust sprinklers for proper distribution.


	3.15 testing
	A. Make hydrostatic when welded PVC joints have cured as per manufacturer’s instructions.
	1. Pressurized mainlines:
	(a) Completely install water meter, mains, isolation valves and control valves.
	(b) Open all isolation valves.
	(c) Fill all lines with water and shut off at source.
	(d) Test piping at hydraulic pressure of 70 PSIG for one-half hour. Maximum loss shall be five PSI.
	(e) Inspect each joint and repair any leaks.
	(f)  Tests shall be repeated until the system passes.



	3.16 inspections
	A. The contractor shall maintain proper facilities and provide safe access for inspection to all parts of the work.
	B. Irrigation inspection shall consist of a minimum of:
	1. Mainline pressure test.
	2. Final irrigation inspection.

	C. The contractor shall be solely responsible for notifying the Owner and Landscape Architect where and when such work is in readiness or testing.
	D. If any work should be covered up without the approval of the Owner and Landscape Architect it must be uncovered, if required, for examination at the contractor’s expense.
	E. No inspection will commence without “Record” drawings and without completing previously corrections, or without preparing the system for inspection.

	3.17 backfilling and compacting
	A. After system is operating and required tests and inspections have been made, backfill excavations and trenches.
	1. Restore all surfaces to match adjacent surfaces.

	B. Granular fill shall be placed initially on all lines with a minimum of three inches cover.  No foreign matter larger than one-half inch in size shall be permitted in the initial backfill.
	1. Trenches located under paving shall be backfilled and compacted in layers.
	2. Coordinate backfilling of planting soils with the Landscape Contractor. Care should be taken to restore the planting soil profile in accordance with the Contract Documents. The Landscape Architect shall be the sole judge as to the suitability of th...
	3. Surplus subgrade and planting soils remaining after backfilling shall be legally disposed of off-site by the contractor.


	3.18 CLEANING AND DISPOSAL OF WASTE MATERIAL
	A. Perform clean up during installation of the work and upon completion of the work.  Remove from site all excess materials, soil, debris, and equipment as fast as it accumulates.
	B. Stockpile, haul from site, and legally dispose of waste materials, including unsuitable excavated materials, rock, trash, and debris.
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	PART 1 - GENERAL
	1.01 SUMMARY
	A. The scope of work to be completed under this section includes furnishing all labor, materials, tools and equipment for protection and restoration of existing soils disturbed by construction and for the preparation and placement of Planting Soil Mix...
	1. Existing Soils
	a. Protection of existing soils that will not be disturbed by construction
	1) Fencing
	2) Soil cover or mats

	b. Salvage of Native Soils in areas that will be disturbed by construction
	c. Restoration of existing soils that will be disturbed during construction
	1) Compaction
	2) Soil profiles

	d. Prepare Existing Silt Loam

	2. Imported Soil Materials
	a. Furnish Planting Soil Mix Components:
	1) Loamy Sand
	2) Dry Screened Sand
	3) Compost
	4) Biochar
	5) Bentonite clay
	6) Microlife Ultimate 8-4-6 fertilizer

	b. Prepare Planting Soils
	1) Planting Subsoil
	2) Native Planting Soil
	3) Wetland Soil
	4) Structural Soil




	1.02 TESTING AND ANALYSIS FOR SPECIFICATION CONFORMANCE
	A. Planting Soil Mixes
	B. Record-keeping Log
	C. Preparation of or delivery of Planting Soil Mixes to the Project Site
	D. Coordination with the Installation Contractors who are responsible for providing a schedule indicating delivery needs

	1.03 REFERENCE STANDARDS FOR ANALYSIS AND TESTING
	A. All standards shall include the latest additions and amendments as of the date of advertisement for bids. For each type of packaged material required for the work of this Section, provide manufacturer’s certified analysis. For all other materials, ...
	1. American Society for Testing Material (ASTM).
	2. American Society of Agronomy - Soil Science Society of America Methods of Soil Analysis, Parts 1 through 5 (1996)
	3. Association of Official Agricultural Chemists (AOAC)
	4. U.S. Composting Council Test Method for the Examination of Composting and Compost (TMECC)


	1.04 DEFINITIONS
	A. Anaerobic Soil: Soil devoid of oxygen in which non-desirable chemical and biological changes in soil composition can occur, typically in water-saturated conditions, or soils without proper aeration or ventilation.
	B. Compaction: Compaction of the soil is reduction of the soil volume, thereby increasing composite solid matter density and reducing pore space.
	C. Dry Soil: The condition of the soil at or below the wilting point of plant available water in which the soil is powdery and subject to blowing.
	D. Moist Soil: A condition of the soil where it can be compressed and formed into a ball and maintain its shape. Free water is not visible and is usually considered the point between the wilting point and field capacity of the soil.
	E. Field Capacity: The percentage of water remaining in a soil at approximately two or three days after having been saturated and after free gravimetric drainage has ceased.
	F. Frozen Soil: The point at which the soil water has frozen and the soil has become very hard and brittle. Ice crystals can be seen in the pore spaces of the soil.
	G. Saturated Soil: All the pore space within a soil is filled with water and the remaining water is under gravitational forces to drain through the profile. Moisture contents for the Planting Soil on the Project are defined in Part 3 of this Specifica...
	H. Wet Soils: For the purpose of this project, soils are considered wet when they are easily deformed by hand pressure and exhibit plastic cohesiveness that is maintained with applied pressure, and free water may be but is not always visible within th...
	I. Project: Refers to the Alice L. Walton School of Medicine construction site.
	J. Scarification: The loosening of the surface of a soil lift by mechanical or manual means to alleviate compaction or smoothed surfaces of the soil. Depth of scarification is dependent on material and extent of compaction. Depths are noted within the...
	K. Subsoil: The soil horizon directly below topsoil that typically exhibits lower organic matter content, and often lower nutrient supply capacity than the topsoil.
	L. Subgrade: The in-situ soil material that the planting soil will be installed upon.

	1.05 SUBMITTALS
	A. Submittals for Quality Assurance review and approval shall include the following:
	1. Laboratory Test Reports:  Submit certified reports for tests as described in this Section.
	2. Samples:
	a. Concurrently with the submission of laboratory test reports, the Contractor shall submit one gallon sample bags to the landscape architect and/or soil scientist for examination and approval:
	1) Native Soil
	2) Imported Loamy Sand
	3) Compost
	4) Planting Soil Mixes


	3. Certificates: Provide certificates of product composition and quality for soil amendments that will be used for this project.
	4. Production Schedule: Provide production schedule that reflects project needs.  Submit an updated production schedule as requested by the Construction Manager.
	5. Record keeping log: Submit to Construction Manager two times per month.


	1.06 Quality Assurance
	A. Long Lead Time Item: For imported soils, the Landscape Contractor shall be advised that the sourcing, testing, procurement, and blending of planting components and soil is a CRITICAL PATH item, requiring timely attention to meet the requirements of...
	1. Landscape Contractors shall provide a 3-month lead time for initial soil delivery, thirty (30) day anticipated delivery schedule provided monthly, and one (1) week notice for deliveries to the Project Site.

	B. Pre-Construction Conference: A pre-construction conference with the Construction Manager, the Landscape Architect, and the Soil Scientist to discuss the work of this Section shall be held prior to beginning submittals for this Section.
	C. Record-keeping Log:  Maintain an activity log tracking the following:
	1. Planting Soil Preparation: date, weather, type of soil produced, volume, in cubic yards of soil produced.
	2. Record-keeping log is cumulative; every update is appended to the previous submission.
	3. Volume of planting soil prepared or delivered to the Project Site. Record:
	a. Soil Installation Contractor receiving the material.
	b. Type(s) of Planting Soil Mixes delivered.
	c. Total volume in cubic yards, for each Planting Soil Mix delivered.

	4. Testing. Include for each soil material: material type, test type, date, and interval or location. Record both acceptable and unacceptable findings. Immediately report unacceptable test reports to the Construction Manager. Submit all test reports t...
	5. Submit a complete record-keeping log to the Construction Manager at closeout.


	1.07 Testing Methods
	A. General:
	1. Samples of all soil materials and soil mixes to be imported for the project shall be submitted for testing and analysis to the approved testing laboratory. All soil materials and soil mixes shall be tested to confirm the specified characteristics.
	2. Maintain clear, concise records for all testing and sampling procedures and log activities and results in the record keeping log.
	3. For each test type, use the same testing laboratory throughout the work. Notify Construction Manager of any change in laboratory and do not proceed until the Landscape Architect and Soil Scientist have approved the change.
	4. Laboratory shall be an independent laboratory, with experience and capability to conduct the testing indicated and that specializes in the types of tests to be performed.
	5. The following testing facilities have been pre-approved for testing of planting soil components and blended planting soil mixes. Testing agencies not listed below shall be approved by the Soil Scientist.
	a. Soil Physical Parameters:
	1) Turf Diagnostics & Design, Inc., 613 East 1st Street, Linwood, KS  66052, Phone:  913-723-3700, Fax:  913-723-3701, www.turfdiag.com.
	2) Or approved equal

	b. Compost Testing:
	1) Woods End Research Laboratory, 290 Belgrade Road, Mt Vernon ME 04352, Phone:  207-293-2457, Fax:  207-293-2488, www.woodsend.org
	2) Ward Laboratories. 4007 Cherry Ave, Kearney, NE 68847 Phone: (800) 887-7645
	3) Or approved equivalent

	c. Soil Nutrient/Micronutrient Testing:
	1) Regen Ag Lab LLC, 31740 NE-10, Pleasanton, NE 68866 Phone: (806) 763-4278
	2) Ward Laboratories. 4007 Cherry Ave, Kearney, NE 68847 Phone: (800) 887-7645
	3) Or approved equal




	1.08 Tests Definitions and Methods:
	A. Soil Density
	1. Soil compaction shall be tested after soil is installed. All soil types must be tested to determine maximum dry density and associated soil moisture levels to achieve maximum dry density using ASTM D698 – Standard Test Methods for Laboratory Compac...
	2. After soils are installed, soils shall be tested for soil density to conform with the specifications ASTM 6938-17 Standard Test Methods for In-Place Density and Water Content of Soil and Soil Aggregate by Nuclear Methods (Shallow Depths).
	3. Installed soils shall be tested using a static cone penetrometer following ASTM D3441-16 Standard Test Method for Mechanical Cone Penetration Testing of Soils

	B. Mechanical Gradation
	1. Mechanical gradation (sieve analysis) shall be performed and compared to the USDA Soil Classification System for sieve screen sizes 4, 10, 18, 35, 60, 140, and 270.
	2. Tests for silt and clay shall be by combined hydrometer and wet sieving in compliance with ASTM D-422-63, hydrometer method. Percent clay and silt shall be tested and reported as separate particles.
	3. The results of gradation must be reported at the specified particle size breaks listed in this Section and by plotting as a particle size distribution curve on a five cycle semi-log graph.

	C. Soil Chemical Properties
	1. General: Testing shall be conducted in accordance with Methods and Method References in association with the North American Proficiency Testing Program and/or the Agricultural Lab Testing Association Program.
	2. Testing for soil chemistry shall include Total Nitrogen, Ammonium Nitrogen, Phosphorus, Potassium, Calcium, Magnesium, Aluminum, Manganese, Cation Exchange Capacity (CEC), Soluble Salts, and soil reaction (soil pH – including both active and buffer...
	a. Test for soil nutrients shall be determined as described by approved analytical methods as detailed in American Society of Agronomy Methods of Soil Analysis, part 3, 1996.

	3. Total Organic Matter
	a. Test for soil organic matter content using the Loss on Ignition Method.


	D. Compost:
	1. Maturity Index: Maturity shall be assessed in one of the following methods. Protocols for each method are specified by the “U.S. Composting Council Seal of Testing Assurance" and the Solvita manual (version 3.5).
	a. CO2 Evolution test (respirometry)
	b. Reheating test: Use the Dewar self-heating test
	c. Solvita test

	2. Compost:  Physical and Chemical Requirements
	a. Reaction (pH) in 1:1 water
	b. Carbon/Nitrogen ratio (C:N)
	c. Foreign Material on a dry weight basis
	d. Organic Matter percent on a dry weight basis
	e. Ammonium-N
	f. Salinity using a 1:1 water/paste method
	g. Content of the nutrients Phosphorous (P), Potassium (K), Calcium (Ca), and Magnesium (Mg)
	h. E. coli, in conformance with USDA testing procedures



	1.09 Sampling and Testing for Approval
	A. Sample and perform soil tests to demonstrate that materials meet the specifications. Approved tests shall become the base standard for the project to which subsequent testing will be compared for consistency and quality assurance.
	1. No planting soil components, including Native Soil, Compost, Imported Loamy Sand, or Planting Soil Mix shall be used until certified test reports by an approved Testing Agency have been approved by the Soil Scientist. Native Soil samples shall be c...
	2. The Construction Manager may request additional testing by the Soil Blending Contractor for confirmation of mix quality and/or soil mix amendments at any time until delivery to the site.
	3. If, at any time during the project, the planting soil components, including existing or imported soil components, or planting soil mixes require adjustment to meet the specifications and/or performance criteria then the Soil Blending Contractor sha...
	4. Additional testing for re-approval shall be required should any of the material sources change after initial approval.

	B. Sampling Methods:
	1. Compost and Planting Soil Mixes: All samples shall be composite samples that are assembled from a minimum of 6 subsamples collected from locations representing the top, middle, and bottom of the stockpiled material, and from a minimum of 18 inches ...
	a. Compost samples shall be taken from the interior of the stockpile.

	2. Testing shall be sequenced such that approvals build upon prior successful tests, as follows:
	a. Gain the Soil Scientist’s acceptance of testing for Planting Soil Components (Imported Loamy Sand Soil, Compost, Dry Screened Sand) prior to testing of Planting Soil Mixes for approval.
	b. Gain the Soil Scientist’s acceptance of the Existing Native Soil testing prior to testing Planting Soil Mixes for approval.
	c. Gain the Soil Scientist’s acceptance of each Planting Soil Mix test (Planting Subsoil, Native Planting Soil) prior to producing a particular Planting Soil Mix.


	C. Testing of Planting Soil Components
	1. Native Soil shall be tested for Soil Chemical Properties (Section 1.8.C).
	a. Samples shall be collected from the 0” to 12” depth interval of the soil source area and labeled with source name, sample location (at source), and depth interval.  Samples should be collected from each acre of soil source area.

	2. Imported Loamy Sand shall be tested for Mechanical Gradation (Section 1.8.B) and Soil Chemical Properties (Section 1.8.C).
	3. Compost shall be tested for Compost Maturity (Section 1.8.D.1), Compost Chemical  and Physical Requirements (Section 1.8.D.2).
	4. Biochar shall be tested for Soil Chemical Properties (Section 1.8.C)
	a. Biochar must be delivered with a certificate of analysis from the manufacturer.

	5. Sand sources shall be tested for Mechanical Gradations (Section 1.8.B).

	D. Testing of Planting Soil Mixes
	1. Planting soils for all soil types shall be sampled and tested immediately after preparation for approval. Tests required shall include:
	a. Native Planting Soil (S1-NP)  and Planting Subsoil (S2-PS): Chemical properties (Section 1.8.C).
	b. Wetland Planting Soil (S1-EW and S1-SW): Chemical properties (Section 1.8.C) and Mechanical Gradation (1.8.B)
	c. Structural Soil (S1-S, S2-W): Mechanical Gradation (Section 1.8.B)
	d. Sand Cap: Mechanical Gradation (Section 1.8.B)

	2. Testing of prepared soil mixes (both blends of Native Soil/Compost blends and Imported Planting Soil Blends) shall be conducted on composite samples consisting of 10 subsamples from each 500 cubic yards of prepared soil.


	1.010 Acceptance
	A. The Landscape Architect and the Soil Scientist shall evaluate all of the test results and reserves the right to reject, at any time, any soil that does not meet the baseline criteria for acceptance.
	1. The baseline criterion for acceptance is established by the Soil Scientist when the initial tests for components, base loam and planting soil mixes are approved.
	a. Rejected planting soil components or mixes shall not be released or distributed to the Project Site.




	PART 2 - PRODUCTS
	2.01 Native Soils
	A. Salvaged Native Soil
	1. Salvaged Native Soil shall be collected from existing areas that will be disturbed for construction as described below. After collection and stockpiling, the soils shall be referred to as “Native Soil” in subsequent specification sections.
	2. Native soil shall consist of soil at the ground surface extending to 9 to 14 inches below the ground surface that has silt loam texture with medium to dark brown color. The silt loam surface soil shall not be excavated from too deep in the profile ...
	3. The Native Soil must be free from sticky clay, brush, litter, and other deleterious substances. If these substances are found to exist in topsoil, they will be removed and disposed.
	4. Native Soil Testing: Samples of Native Soils shall be collected and analyzed for the soil chemical parameters as described in Part 1.8.C of this Section. One composite soil sample will be collected from every 500 cubic yards of soil salvaged from o...


	2.02 Imported Soil – Loamy Sand
	A. Loamy Sand soil shall be imported for use in emergent wetlands, submerged wetlands, and for structural soils. The Imported Loamy Sand shall consist of uniform Loamy Sand from a clean source with the following requirements:
	1. Loamy Sand soil shall have approximately 75 to 85 percent sand, 2 to 8 percent clay, and 7 to 13 percent silt. Gradation shall conform to the following grain size distribution:
	2. Chemical Properties:
	3. Imported Loamy Sand soil shall not contain objects larger than 1/2” in any dimension, including clay clods, gravel, or other foreign matter.


	2.03 Dry Screened Sand
	A. Sand shall be a uniformly graded coarse sand consisting of clean, inert, sub-angular or rounded grains of quartz or other durable rock free from loam or clay, surface coatings, mica, and other deleterious materials.
	1. Sand shall be from native river sources. Manufactured sand shall not be used.

	B. Mechanical Gradation: Dry screened sand shall have the following gradation for material passing a Number 4 Sieve for washed sieving:

	2.04 Compost
	A. Compost shall be a stable, humus-like material produced from the aerobic decomposition and curing of organic vegetative residues derived from feedstock consisting of woody stems, leaves, grass cuttings, and livestock manure (up to and no more than ...
	1. Chemical Properties: Compost shall conform to the following values:
	a. Organic matter content of compost shall be at least 35 percent (dry weight).
	b. Additional tests defined in Part I as Chemical Properties shall be performed and the results will be utilized to evaluate amendments to the planting soil mixes that may be required.

	2. Physical Properties
	a. Particle size distribution
	1) 100% of compost material shall pass a 5/8” screen
	2) 60% of compost material shall pass a 3/8” screen
	3) 40% of compost material shall pass a 1/4” screen
	4) No more than 3% of compost material shall pass a 1 mm (No. 18) sieve

	b. Debris such as metal, glass, plastic, wood (other than residual chips), asphalt, or masonry shall not be visible and shall not exceed one percent dry weight.

	3. Maturity:
	a. CO2 test: Compost respiration shall be no more than 6 mg CO2-ClgBVS day.
	b. Reheating test:  The maximum heat rise shall be no greater than 9 degrees C above room temperature (20 to 25 degrees C).
	c. Solvita test: The compost must achieve a maturity index of 6 or more.

	4. Pathogens/Metals/Vector Attraction reduction shall meet 40 CFR Part 503 rule, Table 3, page 9392, Vol. 58 No. 32.


	2.05 Biochar
	A. Biochar shall be a high carbon, granular product produced from carbonized softwoods using a continuous flow pyrolysis system that heats the feedstock to greater than 700oC in a low oxygen environment.
	1. Biochar Properties: Biochar shall conform to the following values
	2. Biochar shall be delivered with a certificate of analysis from the manufacturer.


	2.06 BENTONITE CLAY
	A. Bentonite Clay shall be imported for use in emergent wetlands and submergent wetlands. The Bentonite Clay shall consist of certified, uniform bentonite clay obtained from a clean source or potential vendor.

	2.07 Sources for Planting Soil Components
	A. General: Sources for planting soil components include the providers listed below. No guarantee is made or implied that the source listed will be able to meet the soil material specifications.
	1. Imported Loamy Sand Soil:
	a. Potential source to be determined.

	2. Dry Screened Sand
	a. Potential source to be determined.

	3. Compost
	a. Potential source to be determined.

	4. Biochar
	a. Wakefield Biochar, 1826 Clay Rd, Valdosta, GA (573) 479- 0468
	b. Or approved equivalent

	5. Bentonite Clay
	a. Potential source to be determined.



	2.08 Native Planting soil
	A. Native Planting Soil shall consist of Native Soil blended with biochar and compost in a ratio of 4 parts Native Soil to 1 part blend of compost and biochar. The compost/biochar blend shall consist of 3 parts compost to 1 part biochar. A consistent ...
	1. Chemical qualities of the soil shall conform to the following:


	2.09 Planting subsoil
	A. Planting Subsoil shall be blended with compost where topsoil has been disturbed and consist of 6 parts of the existing in situ soil blended with 1 part compost by volume. Blending of compost with the subsoil shall be completed by placement of 2 inc...
	1. Planting Subsoil shall be a uniform, homogenized mixture of the soil components conforming to the following chemical qualities:


	2.010 Wetland Soil (Emergent and Submergent)
	A. Wetland Soil shall be used for both emergent and submergent wetland bases and shall consist of Imported Loamy Sand . Wetland Soil shall have consistent soil texture and structure.
	1. Wetland Soil shall have particle size distribution similar to the loamy sand soil source.
	2. Chemical Properties shall meet the following:


	2.011 Structural Soil
	A. Structural Soil blending shall consist of Imported Loamy Sand blended with compost in a ratio of 9 parts Loamy Sand soil to 1 part compost
	B. Structural Soil shall be a uniform, homogenized mixture of the soil components with a gradation conforming to the particle size distribution for Imported Loamy Sand (Part 2.2).


	PART 3 - EXECUTION
	3.01 Protection of VSPZ Soils
	A. Soils within vegetation and soil protection zones (VSPZs) shall be protected from disturbance, compaction, and contamination during construction activities. VSPZ soils includes the following:
	1. Fencing: Orange construction fence shall be installed around all VSPZ areas in which no equipment, materials, or vehicles will be allowed to enter.
	2. For VSPZ areas in which vegetation will be planted, corridors for movement of equipment, tools, and materials will be identified and established.
	a. Soils in corridors shall be protected by placement of a layer of mulch or soil mats to protect soils from compaction.
	b. Only tracked, low-ground pressure equipment will be allowed on VSPZ soils in areas or corridors identified in the site construction plan.
	c. Movement of equipment and materials in identified corridors shall be minimized to one ingress and one egress per day.
	d. Construction work shall not be conducted on VSPZ soils that are wet (greater than approximately 25 to 30 percent moisture as determined using a nuclear soil density and moisture gauge).

	3. Soil will not be stripped within VSPZ areas.
	4. Soils and vegetation damaged in VSPZs by unnecessary or excessive equipment use shall be repaired or replaced at no cost to the Owner.


	3.02 Stripping and Stockpiling Soil
	A. The Contractor shall harvest all suitable topsoil from the site at locations provided by the Landscape Architect.
	1. The Contractor shall examine previous work, related work, and conditions under which this work is to be performed and notify the Landscape Architect in writing of all deficiencies and conditions detrimental to the proper completion of this work.
	a. Inspect all surfaces to check for consistent soil conditions, including soil texture, unstable areas, and areas requiring additional removal of debris, plants, or excess soil.  During the inspection, use a soil probe to assess soil quality with dep...
	b. The Landscape Contractor shall be responsible for verification, in writing, that all of the project areas to be stripped have been identified and mapped properly. Verify that subgrade and drainage components of the areas scheduled to be stripped ar...
	c. The contractor assumes responsibility for all soil salvage stripping and conditions upon beginning soil stripping operations.
	d. The contractor shall be responsible to ensure no soil compaction will occur from construction traffic or other soil stripping activities.  Damage caused by construction equipment or other construction activities will be repaired by the landscape co...
	e. Determine depth of stripping by taking soil cores at several locations within each area to be stripped.
	f. Verify that the surface moisture content is suitable for soil stripping and stockpiling. Under no circumstances shall the contractor strip and stockpile soil when the soil is wet (when the soil can form a ball that does not break into many smaller ...

	2. Prior to stripping topsoils for salvage and re-use, existing vegetation shall be removed from the soil.
	a. Confirm locations where existing vegetation is to be removed with the Landscape Architect
	b. Existing herbaceous vegetation will be treated with 4 sequential, non-selective herbicide applications prior to removal, if possible.
	1) Herbicide applications will be done by a qualified professional.
	2) Herbicide applications will occur approximately 30 days apart.

	c. Cut vegetation. Cutting involves removal of above ground plant matter as close to the ground as possible. If possible, excess thatch and root matter shall also be removed.

	3. The Contractor shall remove and dispose of the top 2 inches of soil, including existing vegetation and roots.
	4. All planned erosion and sediment control practices shall be in place and functioning properly prior to stripping.
	5. All soil stripping shall be completed with minimal damage to surface soil structure (compaction, smearing, balling). Soil stripping shall not be conducted with soil is wet, or within 24 hours of a rainfall of ½-inch or more.

	B. Stockpiles: Stockpile each Soil Material separately and provide large, clear signage identifying the contents of each pile, for example, “Sand” or “Native Soil” or “Wetland Soil”. Provide perforated ventilation pipe at the base and at 6-foot vertic...
	1. Height of pile: Soil stockpiles shall not exceed 8 feet in height.
	2. Construct storage piles to allow free drainage of surface water. Slope top of pile a minimum of 3%.  Stockpile side slopes shall be approximately 2 horizontal to 1 vertical rise.
	3. Ventilation Pipe: Provide 4” diameter Schedule 40, smooth, rigid, perforated HDPE pipe.
	a. Layout: Lay aeration pipe horizontally in the soil stockpile. Pipe shall extend from the face of the stockpile by a minimum of 18”. Provide 2 layers of pipes: one at ground level, and one at 4 feet above the ground surface (approximate mid-height o...
	b. The requirement for Ventilation pipe will be waived if the height of the stockpile does not exceed 6 feet.

	4. Protection:
	a. Cover storage piles if required to prevent windblown dust and protect against erosion.
	b. If stockpiled soil will not be used for a period greater than 1 month, establish a cover crop on the soil stockpile. The preferred cover crop is Virginia wild rye (Elymus virginicus), partridge pea (Chamaecrista fasciculata), and sideoats grama (Bo...
	c. Protect stockpiles from contamination of any sort.
	d. Prohibit wheel-driven vehicles and pedestrian traffic on or around stockpiled soil materials.
	1) Only low ground pressure vehicles (less than 6 psi) are permitted to drive on stockpiles.

	e. In no case shall the stockpiled soil be allowed to become anaerobic as this condition renders the soil unacceptable for planting.  The Contractor shall keep logs for soil management while it is in stockpiles. If the Contractor suspects that stockpi...



	3.03 Planting Soil Preparation
	A. Coordination
	1. Coordinate with the Construction Manager for quantities and date required of Planting Soils to be installed at the Project Site.

	B. Storage and Handling.
	1. Soils shall not be handled or hauled when it is wet or frozen. Soil should be handled only when the moisture content is less than 80 percent of the optimum moisture to determine maximum dry density as determined by Standard Proctor Testing. The Soi...
	a. The Soil Vendor shall not move or deliver planting soil mixes at the Project Site if the mixes are wet or frozen.
	b. Soil Material that is handled wet shall be discarded at no cost to the Owner.

	2. All blending of planting soil mixes shall be accomplished when the soil moisture content is less than 80% of the optimum moisture content to achieve maximum dry density as determined from Standard Proctor testing.
	3. Blending of soil amendments into in situ, existing soils shall be conducted as described in Part 3.04
	4. Blending of soil amendments into harvested existing soils for planting soil mixes must provide a uniform, homogenous mix using initial bucket blending of the soil and associated amendments, follow with use of a vibrating screen (with minimum 1.5-in...
	5. Hammer mills or blending knives are not permitted in preparation of the soil as these processes reduce soil structural stability.
	6. Compost shall be maintained dry to moist, not wet, during mixing.
	7. No amendments shall be added unless approved by the Soil Scientist and additional tests have been conducted to verify type and quantity of amendments acceptable.


	3.04 Installation of Planting Soils
	A. Pre-examination and Examination of site conditions
	1. A Pre-installation Examination with the Construction Manager is required for the work of this section. Schedule the examination at least five days before the installation process begins.
	2. Upon receipt of delivery of planting soil mixes, the Contractor shall visually inspect the soil for moisture content, non-aggregated soil particles, clumping, debris, deleterious or foreign materials, or any other physical conditions that could aff...
	a. The Contractor shall immediately notify the Construction Manager of any soil deliveries that exhibit any of the physical conditions noted above.
	b. The Contractor shall not accept or use soil that exhibits any of the physical conditions noted above.

	3. The Contractor shall be responsible for verification that all of the planting areas receiving Planting Soil Mixes have been prepared in conformance with the Contract Documents.
	a. Verify that the rough grading has been accepted by the Construction Manager.
	b. Verify that utilities have been installed and accepted.
	c. Verify that irrigation structures have been installed.
	d. Prior to preparation of rootball pedestals for tree plantings, verify that plant locations have been accepted by the Landscape Architect.
	e. Examine subgrade for deficiencies including:
	1) Construction debris present within the area to received planting soil mix.
	2) Puddling of water, muddy soil conditions, or expressing of water from the subgrade or adjacent areas.
	3) The subgrade is not at the correct depths for installing the designated planting soil mix.
	4) Incomplete utility, irrigation, and /or subsurface drainage installation.


	4. Insufficient compaction of subgrade.  Refer to Section 31 20 00 “Earthwork.”
	a. Submit all noted deficiencies that will impact the proper installation or execution of the Work to the Construction Manager in writing prior to beginning soil installation operations. The Contractor assumes responsibility for all subgrade work and ...


	B. Preparation of subgrade
	1. Subgrade shall be scarified, where applicable, to a depth of 3” to create an uneven, broken surface in which the subgrade can be mixed with the first lift of planting soil placed. Scarification can be accomplished using manual or mechanical equipme...
	2. Perform infiltration and density tests on subsoil as described in Part 1 of this Section.
	a. Infiltration rate for subgrade, Min: 0.25” per hour
	b. Compaction rate for subgrade, nuclear density method: Refer to Section 31 20 00 “Earthwork”
	c. Compaction rate for subgrade, static cone penetrometer method:
	1) 0”-6” Depth: Range 120 to 180 pounds per square inch (psi).
	2) 6”-12” Depth: Range 200 to 250 psi.



	C. Soil Placement, General
	1. Notify the Construction Manager of soil placement operations at least seven calendar days prior to the beginning of work.
	2. Prior to installation of Planting Soils, test soils for nutrient content for determination of potential fertilizer (Microlife Ultimate 8-4-6) amendment in specific planting areas.
	3. Soil types shall be installed by order of their place within the soil profiles, as shown on the Drawings.
	a. Plan work to limit traffic on and compaction of soil during and after installation. Prevention of compacted soils can be accomplished by beginning the work in the center of planting area locations, against walls or the center of isolated beds, and ...
	b. If traffic is necessary, use tracked equipment that exerts less than 6 psi pressure and limit traffic to defined pathways. Wheel-driven vehicles are prohibited in all planting areas.
	c. Traffic on or installation of wet or frozen soils is expressly prohibited.

	4. Back-blading of soils is prohibited. Back-blading causes sealing of the soil surface and inhibits air and moisture from penetrating the planting soil mix.
	5. ALL installed soil types shall be tested for soil density and compaction using nuclear methods described in ASTM 6938-17 Standard Test Methods for In-Place Density and Water Content of Soil and Soil Aggregate by Nuclear Methods (Shallow Depths).
	a. Soils shall be tested for soil density for each soil area or, in larger areas greater than 500 square yards, one test for each 500 square yards (4,500 square feet).
	b. All testing reports shall be recorded and submitted as part of field documentation for quality assurance and approval by the Landscape Architect and/or Soil Scientist.

	6. All installed soil layers shall be tested for compacted layers using a static cone penetrometer using the method described in ASTM D3441-16 Standard Test Method for Mechanical Cone Penetration Testing of Soils.


	3.05 Installation of Soil Profiles
	A. Install soil mixes to the depths shown on the Drawings.
	1. Individual soil lifts shall not exceed 8 inches in thickness.
	2. Place each lift and compact to the soil density as described in this Section. Rake each lift to an even, smooth surface to break or remove clods and fill low spots or voids. After each lift has been raked smooth, scarify the surface to a depth of 1...

	B. Lawn Soil
	1. The Lawn Soil shall consist of a Planting Subsoil layer, a Native Planting Soil layer, and a Sand cap layer.
	2. The surface of the existing subsoil shall be graded to planned elevations.
	3. The Planting Subsoil shall be prepared in place by applying 2 inches of compost over the surface of the exposed, existing subsoil. The compost shall be blended into the top 12 inches of the existing subsoil using agricultural implements (deep tille...
	4. Previously harvested Native Planting Soil shall be placed above the Planting Subsoil. The Planting Soil shall be installed as a single 6” lift and compacted to approximately 80 to 84 percent of maximum dry density as determined from Standard Procto...
	5. The Sand Cap layer shall be placed above the Native Planting soil in a single 2” lift to the planned grade elevation and compacted to approximately 80 to 84 of maximum dry density as determined from Standard Proctor testing.
	6. The completed Lawn Planting Soil shall be graded smooth to the planned elevations, and scarified to produce a firm, friable seed/planting bed.
	7. After soils have been installed, topdress fertilizer amendment with amounts necessary to achieve the recommended nutrient needs for turf grass growth.
	a. Estimated amount of fertilizer amendment added to the soil would be equal to the analyzed nutrient concentrations in the installed soil subtracted from the total recommended turf grass nutrient need (estimated to be 3.5 pounds of nitrogen per 1,000...


	C. Tree Soil Profile
	1. The Tree Soil profile shall consist of replaced subgrade soils, a 12” Native Planting Soil layer, and a 3” mulch or compost cap around the final tree.
	2. Tree Installation
	a. Trees shall be planted into pits excavated into the native soil to the depth of the tree rootball and 3 times the diameter of the tree rootball.
	b. Excavated soil shall be stockpiled from the tree pit as it is excavated, taking care to segregate silt loam soil from clay loam soil deeper in the soil profile (expected to begin at approximately 16 inches below ground surface). The planters shall ...
	c. If necessary, a soil pedestal shall be installed to assure that the tree is planted at the proper elevation.

	3. The replaced subgrade shall consist of excavated subsoil returned to the soil tree pit in reverse order from which it was excavated (soils removed from the deepest parts of the pit shall be returned first). Soil shall be restored into each tree pit...
	a. Excavated soil shall be installed as described above to approximately 12” below the final design grade elevation.
	b. The final lift of excavated soil shall be amended with 1.5 inches of compost and scarified to a depth of 1.5 to 2 inches before installation of the Planting Soil.

	4. The Native Planting Soil shall be installed around the tree rootball in two 6” lifts.  Each lift of the Planting Soil shall be compacted by hand tamping to achieve a soil density of approximately 83 to 85 percent of maximum dry density as determine...
	a. After the Native Planting Soil profile has been installed, a 2- to 3-inch layer of mulch and/or compost shall be installed over the excavated area.


	D. Meadow Soil
	1. The Meadow Soil profile shall consist of the following a Planting Subsoil layer and a Native Planting Soil layer.
	2. The Planting Subsoil shall consist of a 12” layer of existing native soil that has been amended with compost. The existing, in situ soil shall have a 2-inch layer of compost placed over the surface of the exposed, existing subsoil. The compost shal...
	3. The Native planting soil layer shall consist of 12” Native Planting Soil layer shall be installed over the Planting Subsoil. The Native Planting Soil shall be placed in two 6” lifts compacted to approximately 80 to 84 percent of maximum dry density...
	4. After final installation of Meadow Planting soils, topdress the prepared soil with the equivalent of 0.5 pound of nitrogen per 1,000 square feet of area, or 6  pounds of Microlife Ultimate 8-4-6 fertilizer per 1,000 square feet.

	E. Emergent Wetland Soil Profile.
	1. The Emergent Wetland Soil profile shall of consist a 2-inch bentonite clay liner, 12-inch to 30 inch sand layer, and a 6-inch Wetland Planting Soil layer over the fine sand.
	a. If the wetland is excavated into deeper sandier layers, then bentonite clay liner shall be installed to a depth of 4 inches above the sandy subgrade soil.

	2. The bentonite liner shall consist of approved bentonite clay compacted to the manufacturer’s specifications.
	3. The sand layer shall consist of Dry Screened Sand. The correct depth of the sand layer shall be indicated in the Drawings.
	4. The Wetland Planting Soil shall consist of wetland soil, installed over the sand layer. The 6-inch layer of Wetland Planting soil shall be installed as a single lift and graded even with the planned surface elevation. The Wetland Planting soil laye...
	a. Voids or hollows in the soil layer will be filled with additional Wetland Planting soil to create an even, smooth surface.
	b. The surface of the Wetland Planting Soil shall be scarified to provide a firm, friable planting surface.


	F. Submerged Wetland Planting Soil Profile
	1. The Submerged Wetland Planting soil profile shall consist of a 3-inch bentonite liner, compacted according to the manufacturer’s instruction, a 12-inch sand layer, and a 6- inch Wetland Planting Soil .
	a. If the wetland is excavated into deeper sandier layers, then bentonite clay shall installed to a depth of 4 inches above the sandy subgrade soil.

	2. The bentonite liner shall consist of approved bentonite clay compacted to the manufacturer’s specifications.
	3. The sand layer shall consist of Dry Screened Sand placed in a single 12-inch lift.
	4. The Wetland Planting Soil shall consist of wetland soil, installed over the sand layer. The 6-inch layer of Wetland Planting soil shall be installed as a single lift and graded even with the planned surface elevation. The Wetland Planting soil laye...
	a. Voids or hollows in the soil layer will be filled with additional Wetland Planting soil to create an even, smooth surface.
	b. The surface of the Wetland Planting Soil shall be scarified to provide a firm, friable planting surface.


	G. Structural Soil
	1. The Structural Soil profile shall be installed as shown on the plans. Preparation of the areas shall where Structural Soils will be installed include excavation of soils to the existing clay loam layer of the native soil profile. The Structural Soi...
	a. The Structural Soil shall be installed in successive 12-inch lifts. Each lift shall be installed, graded smooth and even, and compacted to approximately 90 percent of maximum dry density as determined from Standard Proctor testing. The surface of e...
	b. The final Structural Soil lift shall not be scarified.



	3.06 Quality Assurance
	A. Quality assurance testing shall be completed for all soil components and Planting Soil Mixes, and for all soils after installation as described in Parts 1.7, 1.8, and 1.9 of this Section.

	3.07 Protection and repairs
	A. The Contractor shall take every precaution to ensure the integrity of the underdrainage, aeration and irrigation systems during and after soil placement. Any damage caused by the Contractor shall be repaired at no additional expense to the Owner.
	B. The Contractor shall be responsible to ensure that no soil disturbance will occur from construction traffic or other construction activities after placement of planting soil mixes is complete. Disturbance shall be repaired by the Contractor at no a...
	C. The Contractor shall place barricades to prevent compaction of planting soil mixes from vehicles, equipment, or pedestrian traffic.
	D. Coordinate activities with other project contractors so that there is no soil disturbance from traffic or other construction activities following soil placement.
	1. Protect newly graded areas from traffic and erosion. Keep free of trash, debris or construction materials from other work.
	2. Repair and re-establish grades where completed or partially competed surfaces become eroded, rutted or compacted.  Scarify, or, if directed by the Construction Manager, remove and replace soil to a depth as directed by the Soil Scientist or Landsca...
	3. Where settling occurs, before final acceptance or during the warranty period, remove finish surfacing, backfill with additional approved material, compact to specified rates, and restore any disturbed areas to a condition acceptable to the Landscap...

	E. Repaired or restored areas shall follow the same procedures as specified for installation of new Planting Soil Mixes.

	3.08 Excess Materials
	A. After all work for the Project is completed and accepted, the Soil Blending Contractor shall be responsible for legal disposal of all unused soil components and mixes that are stored at the Blending Contractors facility.
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	PART 1 - GENERAL
	PART 2 – PRODUCTS
	1. Compost:  Well-composted, stable, and weed-free organic matter, pH range of 5.5 to 8; moisture content 35 to 55 percent by weight; 100 percent passing through 3/4-inch; soluble salt content of 5 to 10 decisiemens/m; not exceeding 0.5 percent inert ...
	*as measured by the Compost Foodweb analysis (Earthfort Laboratory Analysis)
	2. Manure:  Well-rotted, unleached, stable or cattle manure containing not more than 25 percent by volume of straw, sawdust, or other bedding materials; free of toxic substances, stones, sticks, soil, weed seed, and material harmful to plant growth.
	3. Contractor will be to secure necessary amounts up to a year before application to ensure best product is available In amounts required.
	A.      Prior to seeding, all site seed bed preparation is to be approved by the Landscape Architect and Ecologist. Any seeding may not proceed without the express consent and approval of the Landscape Architect and Ecologist.
	B.      Protect structures; utilities; sidewalks; pavements; and other facilities, trees, shrubs, and plantings from damage caused by planting operations.
	1. Protect adjacent and adjoining areas from seeding operations.
	2. Protect grade stakes set by others until directed to remove them.

	C.      Install erosion-control measures to prevent erosion or displacement of soils and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways.
	D.      Ensure runoff is diverted from Adjacent waterways. Contractor shall ensure that water quality will not be adversely affected from construction runoff.
	E.      Description: Create a, evenly roughened, friable seedbed to capture and retain water and establish micro-habitat for seed germination and seedling establishment.  Seeding Contractor is to coordinate with the Landscape Contractor and the Owner ...
	F.      Soil Amendments: Apply pre-plant soil amendments (e.g., compost, biochar) prior to tillage operations (refer to site evaluation and soil test).
	G.      Tillage: Till soil by contour chisel rip furrowing a minimum of 4 inches deep.  Ripper shanks shall be set 3 inches apart with a minimum of 5 shanks in operation on each pass.  Using sufficiently sized machinery, rip soil along natural site co...
	H.      Examine areas to receive seeding for compliance with requirements outlined above.  Check that finish grades slope to drain, are free of depressions or other irregularities after thorough settlement and compaction of soil and are uniform in slo...
	I.      Within seeding and planting areas (see plans), ensure ground layer is cleared of leaf litter and other duff prior to seeding.  Submit to the Owner for approval the method for making seed contact with the soil where the soil will not be graded ...
	J.      Ensure any imported soils are uniformly distributed in a quantity sufficient to provide a suitable seeding surface after subgrading and compaction, and was spread, cultivated, lightly compacted to prevent future settlement, dragged, and graded...
	K.      Proceed with installation only after unsatisfactory conditions have been corrected. Obtain approval from Landscape Architect and Ecologist regarding pre-installation conditions before proceeding.
	3.2 SEEDING
	a) Spring Planting:  Between March 1 and May 31.
	b) Fall Planting:  Between October 1 and November 17.
	c) NO SEEDING: June to Mid September, December to February.
	2. Seeding operations must occur when soil moisture is appropriate, and areas are in a friable condition and neither hard nor muddy.
	3. Do not seed against existing trees in critical root zones.  Limit extent of seed to outside edge of planting saucer.

	1. Irrigation event equivalent of 1” rain event should occur every other day for the first three (3) weeks post seeding.
	2. Irrigation event equivalent of 1” rain event should occur twice (2) a week for the next two weeks.
	3. Irrigation event equivalent of 1” rain event should occur once (1) a week per month for remainder of growing season.
	3.3 MAINTENANCE AND MONITORING
	1. Maintain and establish native seed areas for two full growing seasons following Provisional Acceptance by watering, weeding, applying herbicide, mowing, trimming, reseeding, replanting, and other operations as specified in the approved “Annual Main...
	2. Areas with herbaceous meadow species and understory canopy herbaceous components shall be reseeded by hand every 3-5 years to ensure continuing diversity.
	3. Meadow areas will be monitored four times annually by the Owner or its representative(s) for a minimum period of two years.
	(a) Reports will be prepared by the Landscape Architect and Ecologist and submitted to the Owner after each quarterly inspection. Each report shall address establishment and grassland maturation trajectory and whether disturbed areas are revegetating ...
	(b) Monitoring shall be conducted by ecologist and maintenance contractor.
	(i) Representative photographs for each ecotype shall be collected during monitoring and included in reports.  Designate photo stations to collect photographic data from the same areas to capture change over time.
	(ii) Monitoring will identify:  1) species within each seeding zone, 2) the five most dominant plant species within each seeding zone, 3) the percent coverage by non-native or invasive species in each seeding zone, 4) erosion and sedimentation issues,...
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