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SECTION 316213 – DRILLED CONCRETE PIERS
PART 1 -  GENERAL

1.1 SUMMARY

A. Related Documents:

1. Drawings and general provisions of the Subcontract apply to this Section.

2. Review these documents for coordination with additional requirements and information that apply to work under this Section.

B. Section Includes:

1. Machine drilled shaft, including temporary casing if required.

2. Placing concrete, structural steel shapes and/or reinforcing steel.

C. Related Sections:
1. Division 01 Section "General Requirements."
2. Division 01 Section "Special Procedures."
3. Division 31 Section "Excavation" for excavation to working level.

4. [Division 03 Section "Concrete"] [Division 03 Section "Cast-In-Place Concrete"] for requirements for concrete.
5. [Division 03 Section "Concrete Reinforcement:" for requirements for reinforcing steel.]

6. Division 05 Section "Structural Steel Framing".

1.2 REFERENCES  

A. General:

1. The following documents form part of the Specifications to the extent stated. Where differences exist between codes and standards, the one affording the greatest protection shall apply.

2. Unless otherwise noted, the referenced standard edition is the current one at the time of commencement of the Work.

3. Refer to Division 01 Section "General Requirements" for the list of applicable regulatory requirements.

B. American Concrete Institute:

1. ACI 301 
Specifications for Structural Concrete for Buildings
2. ACI 336.3 R
Design & Construction of Drilled Piers
1.3 SUBMITTALS

A. Submit under provisions of Division 01 Section "General Requirements."
B. Test reports, certificates, and concrete mix designs in accordance with applicable requirements of [Division 03 Section "Concrete"] Division 03 Section "Cast-In-Place Concrete"], [Division 03 Section "Concrete Reinforcement"] and Division 05 Section "Structural Steel Framing". 

C. Certified Reports: Submit for each drilled pier recording the following:

1. Elevations of the bottom and top.

2. Final centerline locations at the tip.

3. Variation of the shaft from plumb.

4. Results of tests performed.

5. Elevation of the top and bottom of casings left in place.

6. Unusual conditions.

7. Date of drilling.

8. Inspection and testing.

9. Concrete placement.

1.4 QUALITY ASSURANCE

A. Installer Qualifications: Installer shall have a minimum of [5] [10] years experience in performing the work of this Section. Submit written verification of two projects on which the installer drilled piers of similar dimensions into bedrock in the past 5 years for review prior to Subcontract award.
B. Reference Standards:  Installation of reinforcement and placement of concrete shall conform to requirements of ACI 301 as a minimum standard.

1.5 PROJECT CONDITIONS

A. Become familiar with site and subsurface conditions.

1. Geotechnical report is available to the Subcontractor  is available in accordance with "Information Available To Bidders".

A. Verify that field measurements and survey benchmarks are as indicated on Drawings.

1.6 WARRANTY
PART 2 -  PRODUCTS

2.1 MATERIALS
A. Concrete Materials and Mix:  Specified in [Division 03 Section "Concrete"] Division 03 Section "Cast-In-Place Concrete"].

1. Where casing of pier hole is necessary, retard set to maintain 6-inch slump until casing is removed.

B. Reinforcement:  Specified in [Division 03 Section "Concrete"] [Division 03 Section "Concrete Reinforcement:"]. {note to specifier: if the next 2 sentences are selected, consider deleting section 3.07} [Reinforcing steel cages shall be furnished to the site two (2) diameters longer than the design length shown on the drawings. The reinforcing cage shall be torch cut to suit the as-drilled pier depth at no additional cost to the University.] 

C. Structural Steel: Specified in Division 05 Section "Structural Steel Framing".

D. Equipment:

1. Suitable material for temporary casing of drilled shafts shall be available on site.

2. Suitable equipment for dewatering of drilled shafts shall be available on site.

PART 3 -  EXECUTION

3.1 EXAMINATION
A. Verify site conditions under provisions of Division 01 Section "General Requirements..

B. Obtain "Permit to Penetrate Surfaces at LBNL" from Facilities Department Maintenance and Operation, Maintenance Office in accordance with Division 01 Section "Special Procedures". 
.  Identify known underground, above ground, and aerial utilities.  Stake and flag locations.

C. Subcontractor shall verify the location of all utilities and protect them from damage to maintain their use.  If utility lines or piping are encountered during drilling, consult University.  During drilling operations provide care to recognize presence of utilities through abnormal resistance to drilling or foreign material pulled from the hole.

3.2 PREPARATION

A. Use placement method which will not cause damage to nearby structures.

B. Protect structures near the work, from damage.

3.3 INSTALLATION

A. Notify the Geotechnical Engineer at least four working days in advance of the beginning of such work or on resumption of drilling after stoppage.  Holes drilled or cast without continuous observation of the Geotechnical Engineer will be rejected.

B. Drill concentric and vertical pier shafts to diameters and depths indicated. Lengths of piers are shown on Drawings, based on anticipated subsurface soil conditions. Adjust length of pier when directed by University's Representative, based on observations during drilling by Geotechnical Engineer. 

C. Place steel liners, if required, immediately after drilling and set firmly in place. Thoroughly clean loose material from the bottom of piers designated as "end bearing" on the Drawings.

D. Fill shafts with concrete the same day that they are drilled; do not allow shafts to stand open overnight.  If completion is postponed to the day following the start of drilling, the Subcontractor shall ream to 6 inches (150 mm) larger in diameter and drill at least three feet (0.9 m) lower than the depth indicated at no additional cost to the University.

E. Do not drill holes within 6  pier diameter spacing, of any previously drilled pier until at least 12 hours have elapsed since casting of previously drilled pier.

F. The installation of drilled piers shall be in accordance with ACI 336.3 and the requirements listed below.  Drilling waste will become the Subcontractor's property and be disposed of offsite.

G. Protection:  Take necessary precautions to prevent hole caving or sloughing which may reduce capacity of adjoining piers or undermine foundation soil.

1. Keep holes free from water to extent possible.

2. Holes need not be cased unless hole sloughs or is otherwise unstable as determined by Geotechnical Engineer.  If hole is unstable, provide casing at no additional cost to University.

a. Inside casing diameter shall not be less than required pier diameter.

b. Casing shall withstand lateral pressures without excessive deformation.  Bent or distorted casing shall not be used.

c. Hole may be drilled as deep as it will stand prior to setting casing, thus allowing maximum casing section lengths; but do not drill hole ahead of casing any further than hole will stand without sloughing.  Where sloughing occurs, case hole to bottom of sloughing area immediately prior to drilling deeper in hole.

d. Remove casing.  Failure to remove casing will result in pier being deemed unsuitable.

H. Dewatering: No more than 6 inches (150 mm) of water is acceptable in the bottom of hole at beginning of casting. If depth of water in hole exceeds 6 inches (150 mm), placing concrete in accordance with paragraph K below shall not be proceed until either the hole is dewatered to within specified limit or the concrete shall be placed by the tremie method in accordance with paragraph L below.

I. Install and maintain alignment of structural steel shapes, if used.

J. Place reinforcing steel, if used, in accordance with [Division 03 Section "Concrete"] [Division 03 Section "Cast-In-Place Concrete"]. Lower cage into hole such that it does not "rake" the side walls and cause sloughing. Hang the cage from solid supports at the top of the hole such that the cage does not bear on the bottom of the hole and has specified clearances from the sides of the hole.  Set reinforcing cage at required location and elevation prior to beginning casting; hold and support such that it does not move during concrete placement.  Use positive methods to maintain required clearance between reinforcing steel and the shaft walls.

K. Placing Concrete:

1. Verify inspection and obtain approval of hole and reinforcing prior to placing concrete.  Do not place concrete in absence of full-time inspection.

2. Place concrete with the pump hose positioned such that the concrete falls down center of the reinforcing cage.  The unconfined vertical drop of concrete from the end of the pump hose shall be 15 feet (4.6m) unless otherwise approved by University's Representative.

3. Cased Holes:  At least 3 feet (0.9 m) of concrete shall remain in the casing until hole is "topped out" at cutoff elevation.

4. Consolidation:  Vibration of concrete is not required until concrete reaches an elevation of 15 feet (4.6 m) below top of the hole.  Vibrate the top 15 feet (4.6 m) of the pier continuously to the cutoff elevation.

L. Tremie Placement:

1. Tremie casting shall be performed by pumping concrete to a tremie pipe, using concrete pumping equipment capable of pumping at least 50 cubic yards per hour against a head of concrete of 40 feet under job conditions.

2. The tremie pipe shall be a rigid pipe with tight couplings.  The tremie pipe shall be straight to within 1/2-inch (13 mm) in ten feet (0.9 m) and at least 4 inches (100 mm) diameter.  Pipe length from the bottom shall be marked prominently at 5-foot (4.5 m) increments.

3. Set the tremie pipe in the reinforcing cage prior to placing the reinforcing cage in hole; set the reinforcing cage and the tremie pipe in hole as a unit.  Support the end of the tremie pipe in the reinforcing cage, without obstructing the end of the pipe, such that it is held at the center of reinforcing cage and one foot off the bottom of the hole when reinforcing cage is properly set.

4. Commence pumping of concrete immediately after setting the reinforcing cage and tremie pipe in the hole.  Do not raise the tremie pipe until the concrete surface in the hole is at least 10 feet (0.9 m) above the bottom of the tremie pipe or until the pour is completed, including removal of muck and unsuitable concrete.

5. Continue pumping of concrete until muck and unsuitable concrete has been lifted to the top of pier elevation and removed, and the entire pier consists of suitable concrete.

6. After completion, vibrate concrete to a depth of at least ten feet (0.9 m) below the top of pier.  Remove standing water and unsuitable concrete raised by consolidation.

3.4 TOLERANCES

A. Maximum Plumbness Variation From Vertical:  1.5 percent of the shaft length.  When the plumbness tolerance is exceeded, the Project Manager shall be notified and an engineering evaluation performed at the Contractor's expense to determine the acceptability of the pier.

B. Top Elevation:  Maximum plus 1 inch (25mm) to minus 3 inches (75 mm) from elevation indicated.

C. Location: 4  percent of the shaft diameter or 3  inches (75 mm), whichever is less.  When the location tolerance is exceeded, the Project Manager shall be notified and an engineering evaluation performed at the Subcontractor's expense to determine the acceptability of the foundation.

3.01 FIELD QUALITY CONTROL

D. Field inspection will be performed under provisions of  Division 01 Section "Special Procedures".

E. Record the following:

1. Sizes, lengths, and locations of piers.

2. Sequence of placement.

3. Final base and top elevations.

4. Deviation from indicated locations.

F. The Geotechnical Engineer will continuously observe pier drilling, cleaning and placing of concrete.

1. Ensure subsurface conditions are consistent with Geotechnical Investigation report.  Adjust pier lengths where unanticipated conditions are encountered.

2. Special Inspect, as required by CBC 1701.5, Item 11, for conformance with requirements of Contract Documents.

G. The Testing Laboratory will:

1. Special Inspect reinforcing steel, as required by CBC 1701.5, Item 4, for conformance with Contract Documents.

2. Special Inspect concrete placement, as required by CBC 1701.5, Item 1, for conformance with Contract Documents.

3. Sample and test concrete for compressive strength in accordance with [Division 03 Section "Concrete"] [Division 03 Section "Cast-In-Place Concrete"] .

3.5 UNACCEPTABLE PIERS

A. Unacceptable Piers: In event that the Project Manager deems a pier unsuitable, based on the observations of the Geotechnical Engineer, the Project Manager shall establish remedial work, and the Subcontractor shall bear cost of remedy.

1. Piers  drilled or placed without continuous observation by the Geotechnical Engineer will be deemed unsuitable.

3.6 [OVERDRILLED PIERS

A. A section of [structural steel] [reinforcing cage] with the same [reinforcing] configuration as the design section shall be available on site for use in an overdrilled pier. The section will be 10 feet (3 m) long [plus the appropriate length to develop the tension development length of the vertical bars]. If the section is not required, it will be removed from site by the Subcontractor at the completion of the drilling.]

END OF SECTION 316213
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