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SECTION 31 63 29  

DRILLED CONCRETE PIERS AND SHAFTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Dry-installed drilled piers. 

1.2 UNIT PRICES 

A. Drilled Piers: Actual net volume of drilled piers in place and approved. Actual length, 
shaft diameter, and bell diameter if applicable, may vary, to coincide with elevations 
where satisfactory bearing strata are encountered. These dimensions may also vary 
with actual bearing value of bearing strata determined by an independent testing and 
inspecting agency. Adjustments are made on net variation of total quantities, based on 
design dimensions for shafts and bells. 

1. Base bids on indicated number of drilled piers and, for each pier, the design 
length from top elevation to bottom of shaft, extended through the bell, if 
applicable, and the diameter of shaft and bell. 

2. Unit prices include labor, materials, tools, equipment, and incidentals required for 
excavation, trimming, shoring, casings, dewatering, reinforcement, concrete fill, 
testing and inspecting, and other items for complete drilled-pier installation. 

B. Rock Measurement: Volume of rock actually removed, measured in original position, 
but not to exceed outside dimensions of drilled piers cast against rock. Unit prices for 
rock excavation include replacement with approved materials. 

1.3 PREINSTALLATION MEETINGS 

A. Preinstallation Conference: Conduct conference at Project site. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Design Mixtures: For each concrete mixture. 

C. Shop Drawings: For concrete reinforcement & Drilled Pier layout Drawings 
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1.5 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

B. Material certificates. 

C. Material test reports. 

D. Field quality-control reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Record drawings. 

1.7 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel according to the following: 

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 
2. AWS D1.4/D1.4M, "Structural Welding Code - Reinforcing Steel." 

1.8 FIELD CONDITIONS 

A. 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 
geotechnical engineer and represent interpretations of subsoil conditions, tests, and 
results of analyses conducted by geotechnical engineer. Owner is not responsible for 
interpretations or conclusions drawn from this data. 

1. Make additional test borings and conduct other exploratory operations necessary 
for drilled piers. 

2. The geotechnical report is included elsewhere in the Project Manual. 

B. Survey Work: Engage a qualified land surveyor or professional engineer 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, shaft diameter, bottom and top elevations, deviations from specified 
tolerances, and other specified data. 

1. Record and maintain information pertinent to each drilled pier and indicate on 
record Drawings. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Drilled-Pier Standard: ACI 336.1 except as modified in this Section. 
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2.2 STEEL REINFORCEMENT 

A. Reinforcing Bars: ASTM A615/A615M, Grade 60 (Grade 420), deformed. 

B. Low-Alloy-Steel Reinforcing Bars: ASTM A706/A706M, deformed. 

C. Plain and Deformed Steel Wire: ASTM A1064/A1064M, as drawn 

2.3 CONCRETE MATERIALS 

A. Cementitious Material: Use the following cementitious materials, of same type, brand, 
and source, throughout Project: 

1. Portland Cement: ASTM C150/C150M, Type I: 

a. Fly Ash: ASTM C618, Class C or F 
b. Ground Granulated Blast-Furnace Slag: ASTM C989, Grade 100 or 120. 

B. Normal-Weight Aggregate: ASTM C33/C33M, graded, 1 inch maximum coarse-
aggregate size. 

1. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement. 

C. Water: ASTM C94/C94M[ and potable. 

D. Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible 
with other admixtures and that do not contribute water-soluble chloride ions exceeding 
those permitted in hardened concrete. Do not use calcium chloride or admixtures 
containing calcium chloride. 

1. Water-Reducing Admixture: ASTM C494/C494M, Type A. 
2. Water-Reducing and Retarding Admixture: ASTM C494/C494M, Type D. 
3. High-Range, Water-Reducing and Retarding Admixture: ASTM C494/C494M, 

Type G. 
4. Plasticizing and Retarding Admixture: ASTM C1017/C1017M, Type II. 

 

2.4 STEEL CASINGS 

A. Steel Pipe Casings: ASTM A283/A283M, Grade C, or ASTM A36/A36M, carbon-steel 
plate, with joints full-penetration welded according to AWS D1.1/D1.1M. 

2.5 CONCRETE MIXTURES AND MIXING 

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 
(ACI 301M). 
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B. Cementitious Materials: Limit percentage, by weight, of cementitious materials other 
than portland cement according to ACI 301 (ACI 301M) limits as if concrete were 
exposed to deicing chemicals. 

C. Limit water-soluble, chloride-ion content in hardened concrete to 0.30 percent by 
weight of cement. 

D. Proportion normal-weight concrete mixture as follows: 

1. Compressive Strength (28 Days): As Indicated 

E. Ready-Mixed Concrete: Measure, batch, mix, and deliver concrete according to 
ASTM C94/C94M, and furnish batch ticket information. 

PART 3 - EXECUTION 

3.1 EXCAVATION 

A. Classified Excavation: Excavation is classified as standard excavation, special 
excavation, and obstruction removal and includes excavation to bearing elevations as 
follows: 

1. Standard excavation includes excavation accomplished with conventional augers 
fitted with soil or rock teeth, drilling buckets, or underreaming tools attached to 
drilling equipment of size, power, torque, and downthrust necessary for the Work. 

2. Special excavation includes excavation that requires special equipment or 
procedures where drilled-pier excavation equipment used in standard excavation, 
operating at maximum power, torque, and downthrust, cannot advance the shaft. 

3. Obstructions: Payment for removing unanticipated boulders, concrete, masonry, 
or other subsurface obstructions that cannot be removed by conventional augers 
fitted with soil or rock teeth, drilling buckets, or underreaming tools attached to 
drilling equipment of size, power, torque, and downthrust necessary for the Work 
is according to Contract provisions for changes in the Work. 

B. Excavate shafts for drilled piers to indicated elevations. Remove loose material from 
bottom of excavation. 

C. Notify and allow testing and inspecting agency to test and 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 is according to Contract provisions 
for changes in the Work. 

D. End-Bearing Drilled Piers: Probe with auger to a depth below bearing elevation, equal 
to diameter of the bearing area of drilled pier. Determine whether voids, clay seams, or 
solution channels exist. 
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E. Temporary Casings: Install watertight steel casings of sufficient length and thickness to 
prevent water seepage into shaft; to withstand compressive, displacement, and 
withdrawal stresses; and to maintain stability of shaft walls. 

1. Remove temporary casings, maintained in plumb position, during concrete 
placement and before initial set of concrete, or leave temporary casings in place. 

F. Bells: Excavate bells for drilled piers to shape, base thickness, and slope angle 
indicated. Excavate bottom of bells to level plane and remove loose material before 
placing concrete. 

G. Tolerances: Construct drilled piers to remain within ACI 336.1 tolerances. 

3.2 INSTALLATION 

A. Install steel casings of minimum wall thickness indicated and of diameter not less than 
diameter of drilled pier. 

B. Comply with recommendations in CRSI's "Manual of Standard Practice" for fabricating, 
placing, and supporting reinforcement. 

C. Place concrete in continuous operation and without segregation immediately after 
inspection and approval of shaft by a qualified testing agency. 

D. Place concrete to fall vertically down the center of drilled pier without striking sides of 
shaft or steel reinforcement. 

E. Coordinate withdrawal of temporary casings with concrete placement to maintain at 
least a 60-inch (1500-mm) head of concrete above bottom of casing. Vibrate top 60 
inches (1500 mm) of concrete after withdrawal of temporary casing. 

3.3 FIELD QUALITY CONTROL 

A. Special Inspections: Owner will engage a qualified special inspector to perform the 
following special inspections: 

1. Drilled piers. 
2. Excavation. 
3. Concrete. 
4. Steel reinforcement welding. 

B. Testing Agency: Owner will engage a qualified testing agency to perform tests and 
inspections. 

C. Drilled-Pier Tests and Inspections: For each drilled pier, before concrete placement. 

1. Soil Testing: Bottom elevations, bearing capacities, and lengths of drilled piers 
indicated have been estimated from available soil data. Actual elevations and 
drilled-pier lengths and bearing capacities are determined by testing and 
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inspecting agency. Final evaluations and approval of data are determined by 
Architect. 

D. Concrete Tests and Inspections: ACI 301 (ACI 301M). 

3.4 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. 

END OF SECTION 31 63 29 


