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SECTION 02362
AUGER‑PLACED CONCRETE PILES

SPEC WRITER NOTE: Delete between //‑‑‑‑‑// if not applicable to project. Also delete any other item or paragraph not applicable in the section and renumber the paragraphs.

PART 1 ‑ GENERAL 

1.1 DESCRIPTION


This section specifies excavation and concrete required for construction of auger‑placed piles. 

1.2 DEFINITION


Auger‑placed pile: Pile formed by rotation of a continuous flight hollow‑shaft auger into ground to indicated pile depth. Grout is injected through auger shaft as auger is being withdrawn in such a way as to exert removing pressure on withdrawing earth‑filled auger as well as lateral pressure on soil surrounding hole. 

1.3 RELATED WORK

A.
Materials testing and inspection during construction: Section 01410, TESTING LABORATORY SERVICES.

SPEC WRITER NOTE: Make Testing Laboratory services agree with applicable requirements specified in referenced Applicable Publications. Update and specify only that which applies to the project.

B.
Subsurface investigation: Section 01010, GENERAL REQUIREMENTS, Article, PHYSICAL DATA.

1.4 CONTRACT BASIS

A.
Contract price for auger‑placed piles will be based upon total length of piles shown. Length of piles will be measured as shown. 

1.
Adjustment of contract price shall be based upon total length of piles placed, and not on length of individual piles placed. When total length of completed piles is greater or less than length shown, contract price adjustment will be made in accordance with Articles, DIFFERING SITE CONDITIONS, CHANGES and CHANGES-SUPPLEMENT of the GENERAL CONDITIONS as applicable.

2.
Contract price and time will be adjusted in accordance with Articles, DIFFERING SITE CONDITIONS, CHANGES and CHANGES-SUPPLEMENT of the GENERAL CONDITIONS as applicable when artificial materials that are not shown are encountered. 

1.5 CONTRACTOR QUALIFICATIONS

A.
Approval by Contracting Officer is required of service of proposed Contractor and will be based upon submission by Contractor of certification that:

1.
Contractor has technical qualifications, experience, trained personnel and facilities to install auger placed concrete piles as specified. Approval will not be given, however, where experience record is one of unsatisfactory performance. 

2.
Contractor has installed auger placed concrete piles on three installations similar and equivalent to this project for 3 years. Submit list of installations. 

1.6 TOLERANCES


Install piling with a maximum variation of 75 mm (3 inches) of center of any pile from the location shown. Piles shall not be out of plumb more than 2 percent. (Checked by using a hand level prior to the start of drilling). 

1.7 SUBMITTALS

A.
Submit in accordance with Section 01340, SAMPLES AND SHOP DRAWINGS.

B.
Shop Drawings: Pile details 

C.
Reports: 

1.
Installation of each pile 

2.
Pile location and plumbness 

3.
Total quantity of grout placed

4.
Load Test 

D.
Design Mix: Test Reports and Proportions 

E.
Certificates: Contractor's qualifications as specified 

1.8 APPLICABLE PUBLICATIONS

A.
Publications listed below form a part of this specification to extent referenced. Publications are referenced in text by basic designation only.

B.
American Society for Testing and Materials (ASTM): 

A615/A615M‑01
Deformed and Plain Billet‑Steel Bar for Concrete Reinforcement 

A722-98
Uncoated High-Strength Steel Bar for Prestressing Concrete

C33-01
Concrete Aggregates

C109/C109M‑99
Test Method for Compressive Strength of Hydraulic Cement Mortars (using 50 mm (2 in) cube specimens) 

C150-00
Portland Cement

C404‑97
Aggregates for Masonry Grout 

D1143-81
Test Method for Piles Under Static Axial Compressive Load 

C.
Corps of Engineers (CRD): 

C619‑85
Grout Fluidifier 

PART 2 ‑ PRODUCTS 

SPEC WRITER NOTE: Make material requirements agree with applicable requirements specified in referenced Applicable Publications. Update and specify only that which applies to the project.

2.1 MATERIALS

A.
Portland Cement: ASTM C150, Type I, Test piles Type III. 

B.
Grout Fluidifier: CRD ‑ C619. 

C.
Water: Fresh, clean, and potable. 

D.
Aggregate: ASTM C404, Size No. 1 or Size No. 2. 

E.
Reinforcing Steel: ASTM A615, Grade 60. 

F.
Fine Aggregate: ASTM C33.

G.
High Strength Reinforcing Steel: ASTM A722, Type II, Thread Bar Type

2.2 MIXES

A.
Concrete: The grout used shall consist of a mixture of portland cement, sand, fluidifier, and water so proportioned and mixed to be pumped and to fill all voids in the foundation material. Mixture shall be proportioned to provide a minimum compressive strength of ___Mpa (psi) at 28 days. 

B. Mix Design: Testing Laboratory, retained by Contractor, shall design a mix to produce concrete as specified and perform tests as required. Certified test reports (duplicate) shall be submitted. Reports shall include proportions of design mix. 

2.3 EQUIPMENT

A.
Augering Equipment:

1.
Equipment/-/shall be of sufficient size and in good working order to smoothly turn and advance augers to the specified depths.  The equipment will be free of oil and hydraulic leaks and be equipped with required OSHA safety features. 

2.
Augers shall be a bottom center discharge augers.

3. The auger flighting shall be continuous from the auger head to the top of auger without gaps or other breaks.  The auger flighting shall be uniform in diameter throughout its length and shall be the diameter specified for the piles less a maximum of 3 percent.

4. The hole through which the high-strength grout is pumped during the placement of the pile shall be located at the bottom of the auger head below the bar containing the cutting teeth.

5. Augers over 12000 mm (40 feet) in length shall contain a middle guide.

6. The piling leads should be prevented from rotating by a stabilizing arm or by firmly placing the bottom of the leads into the ground or by some other acceptable means.  Leads shall be marked at 300 mm (one foot) intervals to facilitate measurement of auger penetration.

B.
Mixing and Pumping Equipment:

1. Only approved pumping and mixing equipment shall be used in the preparation and handling of the grout.  A screen to remove over-size particles shall be placed at the pump inlet.  All oil or other rust inhibitor shall be removed from mixing drums and grout pumps.  All materials shall be such as to produce a homogeneous grout of the desired consistency.

a.
The grout pump shall be a positive displacement piston type pump capable of developing displacing pressures at the pump not less than 2.5 Mpa (350 psi).  The grout pump shall be provided with a pressure gauge in clear view of the equipment operator.  The grout pump shall be calibrated at the beginning of the work to determine the volume of grout pumped per stroke.  A positive method of counting grout pump strokes shall be provided by the Pile Contractor.  Such methods may include digital or mechanical stroke counters or other acceptable methods.

PART 3 ‑ EXECUTION 

3.1 GENERAL

A.
Survey: Registered Professional Land Surveyor or Registered Civil Engineer, specified in Section 01010, GENERAL REQUIREMENTS, shall establish lines and levels and stake pile locations. 

B.
After all auger‑placed piles are in place, Registered Professional Land Surveyor or Registered Civil Engineer shall make a field survey of completed piles and shall submit a drawing to Resident Engineer showing actual pile locations with respect to planned pile locations and indicating plumbness of piles. 

C.
Pile Record: Submit complete and accurate record of all auger‑placed piles to the Resident Engineer. Record shall indicate the pile location, diameter, length, elevation of bottom and top of pile, and the quantity of grout used in each pile. Any unusual conditions encountered during pile installation shall also be noted. 

3.2 ALLOWABLE LOAD ON PILES

A.
Allowable load shall be determined by load tests on piles shown. Contractor shall conduct load tests in accordance with ASTM D1143, standard loading procedure. These tests will be conducted at no additional cost to the Government. No additional piles shall be installed until test reports of test piles are received and approved by Resident Engineer.

B.
Test Piles: Test piles shall be of type and shall be placed in manner specified utilizing identical equipment, methods, and materials for all piling. If, in the opinion of Resident Engineer, test pile locations shown are not representative of the area, alternate locations will be provided by Resident Engineer. Test pile data will be used to verify pile design load. If test pile fails the load test, additional load tests or increase in length of piles may be ordered. 

3.3 INSTALLATION

A.
The length and drilling criteria of production piles will be as determined by the Owner’s Geotechnical Consultant from the installation of the probe piles, reaction piles and test piles and the pile load tests.  The installation shall be performed in an orderly sequence.

B.
Advance the auger at a continuous rate that prevents removal of excess soil.  Stop advancement after reaching the required depth or refusal criteria.

C.
Auger refusal is defined as a rate of auger penetration of less than 300 mm (1 foot) per minute of drilling.

D.
The hole in the bottom of the auger shall be closed while being advanced into the ground with a suitable plug.  The plug shall be removed by grout pressure or with the reinforcing bar.

E.
Place continuous center reinforcing through the hollow-stemmed auger prior to placement of grout.  Tie top of reinforcing in place after removal of auger.  Use bar spacers to center reinforcing bars.

F. At the start of pumping grout, raise the auger from 150 to 300 mm (6 to 12 inches) and after the grout pressure builds up sufficiently, redrill the auger to the previously established tip elevation.

G. Maintain at least 3000 mm (ten feet) of grout on the auger flighting above the injection point during raising of the auger.  Positive rotation of the auger shall be maintained throughout placement of the grout.  Rate of grout injection and rate of auger withdrawal from the soil shall be coordinated as to maintain at all times the minimum grout head and a positive pressure on the gauges.  The total volume of grout shall be at least 115 percent of the theoretical volume for each pile, except, after grout is flowing at the ground surface from the auger flighting, the rate of grout injection and auger withdrawal shall be coordinated so that there is a constant grout flow at the surface.  If pumping of grout is interrupted for any reason, the Contractor shall reinsert the auger at least 1500 mm (five feet) into the pile and regrout.

H. Minimum volume of grout placed in hole shall be at least nominal volume plus 15 percent of hole. Volume of grout per linear meter/foot of pile shall be not less than volume of grout per meter/foot of test pile. Make volume measurements in the presence of Resident Engineer.

I.
Auger hoisting equipment shall be provided that will enable the auger to be rotated while being withdrawn smoothly and steadily.

J.
The spoil that accumulates around the auger during injection of the grout shall be promptly cleared away upon completion of the installation.

K.
Provide “OSHA” protective caps on all projecting reinforcement.

L. Materials shall be accurately measured by volume or by weight as they are fed to the mixer. Order of placing the materials in mixer shall be as follows: (1) water, (2) fluidifier, and (3) other solids in order of increasing particle size. Provide grout injection equipment with a pressure gage in clear view of the equipment operator. A second pressure gauge shall be located near auger rig where it can be observed. Rate of injection and rate of auger withdrawal from soil shall be so coordinated as to maintain at all times a positive pressure on gage which will indicate existence of a removing pressure on bottom of auger flight. Magnitude of this pressure and performance of other augering and grouting procedures, such as rate of augering, rate of grout injection, and control of grout return around the auger flight, are dependent on soil conditions, and equipment capability shall be at option of Contractor, subject to approval of Resident Engineer. Equipment for pumping grout shall be positive displacement pump capable of developing a pressure at pump not less than 2.5 MPa (350 psi). Pump shall be calibrated by an approved method to verify accuracy of indicated discharge. Remove oil or other rust inhibitors from mixing drums and pumps. Auger hoisting equipment shall be capable of withdrawing auger smoothly and at a constant rate. If the auger jumps upward during withdrawal, it shall be reinserted, and rate of withdrawal decreased to prevent further jumping.

M.
Locate piles as shown unless otherwise directed by Resident Engineer. Do not place piles closer than 1050 mm (3.5 feet) center to center until grout in adjacent piles has set for 24 hours. In locations where there are no concrete slabs or other means of distributing load of the equipment placing piles, the equipment shall be kept at least 3000 mm (10 feet) away from pile location, or upper 3000 mm (10 feet) of pile shall be cased. 

N.
Where pile top is near surface or above bottom of excavation, Place metal sleeves of proper diameter around pile top.

O. Cut off the tops of piles, square with pile axis and at the elevations indicated by removing fresh grout from the top of the pile or by cutting off hardened grout down to final cutoff point at any time after initial set has occurred.  Where the pile cut-off is near the surface or above the bottom of the excavation, sleeves or casing of the proper diameter and at least 457 mm (18 inches) in length shall be placed around the pile tops.  (Special conditions may require metal sleeves of additional length).

P.
Redrill the pile to the original depth at no additional cost to the Owner if any of the following occurs:

1.
The design pile reinforcement cannot be placed manually in the top of any pile following completion of grouting.

2.
The trap door at the bottom discharge outlet fails to open completely, effectively creating a side discharge condition.

3.
Loss of grout head occurs for any reason during pile installation.

4.
There is more than a twenty-minute delay during the grouting of any individual pile.

5.
There is a drop in grout level after completion of the pile, which exceeds the average for the remainder of the pile installations by more than 0.61 meters (two feet).

3.4 OBSTRUCTIONS:


In the event that non-augerable material is encountered, such as cobbles, boulders, rock ledge, metal timbers or debris which causes the rate of penetration to be reduced to less than one foot per minute above the desired tip elevation, or causes the pile to drift from its location, then the pile shall be completed to the depth of the non-augerable material in accordance with these specifications.  The length of such short piles shall be included in the total linear feet of pile for payment at the unit price.  If required by the Engineer, additional adjacent piles shall be placed and the length of these additional piles shall also be included in the total linear feet of piles for payment.

3.5 QUALITY CONTROL:

A.
Inspection: The Owner shall employ a Geotechnical Consultant to provide inspection of all pile operations.  The Pile Contractor shall cooperate with the Inspector in the performance of this work.  The presence of Owner’s Geotechnical Consultant shall in no way relieve the Pile Contractor of his obligation to perform the pile installation in accordance with the Drawings and these Specifications.

B.
Grout Mix: The grout mix shall be tested by making a minimum of six, 5.08 cm (two-inch) cubes for each day during which piles are placed.  A set of six cubes shall consist of two cubes to be tested at seven days, and two cubes to be tested at 28 days and two cubes held in reserve.  Test cubes shall be cured and tested in accordance with ASTM C 109.  Cube specimens may be restrained from expansion as described in ASTM C 942.

C. Pile Acceptance: The VA’s Geotechnical Consultant shall immediately notify the Contractor and Engineer if any pile is not in conformance with these Specifications.  The volume of grout placed in each pile shall be a minimum of 115% of theoretical volume of the pile.  The amount of grout placed in each (five foot) increments of the pile shall be checked continuously during installation.  The cost of removing and replacing Auger Cast Piles, which are not in conformance, shall be borne by the Pile Contractor.

D.
Reports: The VA’s Geotechnical Consultant shall maintain an installation record of each pile.  The record shall note the project name and number, name of Contractors, pile location, design pile capacity, pile tip elevation, pile top elevation, depth of auger advancement, (total and continuous) quantity of grout placed, reinforcing steel placement, and any unusual occurrences during the pile installation.  The grout quantity shall be determined by recording grout pump displacement or by other acceptable means.  The VA’s Geotechnical Consultant shall also maintain a daily report, which summarizes all work performed by the Contractor. 

3.6 CORRECTIONS OF DEFICIENCIES:

A.
The contractor shall notify the Resident Engineering in writing, of the failure of a pile to meet any requirement of the Section.  Such written notification shall include all information required for the evaluation of remedial measures, including all information required for redesign.

B. Based on the survey provided, if a pile fails to comply with the location or tolerance requirements of 1.6, the Engineer of record will calculate the load capacity requirements of that pile or, if in a pile group, each pile in that pile group, based on the actual, “as-driven” locations and inclinations.  If the calculation indicates that the loading on that pile or, if in a pile group, on any pile in that pile group, exceeds 110 percent of the design load, then the Contractor shall perform such remedial work as the Engineer of record in his sole discretion may require including but not limited to furnishing and installing additional piles at locations approved by the Engineer of record and modifying concrete or reinforcement steel.  These corrective measures shall be performed solely at the contractor’s expense. 

C.
In the case of a pile with some deficiency that affects load capacity, the Engineer of record will calculate the load capacity of that pile, based on its actual, “as-driven” tip elevation, location and inclination.  If the calculation indicates that the loading on the pile exceeds the load capacity, then the Contractor shall perform such remedial work solely at his expense as the Engineer of record in his sole discretion may require, including but not limited to installing additional piles at locations approved by the Engineer and modifying concrete or reinforcement steel.

D.
If a pile fails to comply with the requirements of this Section and the Engineer of record determines that modification to concrete or reinforcement steel, or the driving of additional piles is necessary, the Engineer of record will perform all required reanalysis, redesign and detailing.  All reanalysis, redesign and redetailing costs will be the responsibility of the contractor and reimbursed as a change to the contract.

E.
The Contractor, at his option and at any time that he determines that a pile will not satisfy the requirements of this Section for a reason other than encountering an underground obstruction, may, subject to the provisions of this specification, abandon such pile and replace it with a new pile or piles rather than await direction or approval from the Engineer or Engineer of record.  However, the Contractor, in exercising this option, assumes the risk that such replacement pile or piles will be acceptable to the Engineer.

F.
Abandoned piles shall be cut off 300 mm (one foot) below the elevation of the bottom of the pile cap or mat as shown on the Contract Drawings and will not be paid for.

3.7 CLEAN UP:

A.
All debris from excavation of objectionable material, removal of obstructions, and any material not to remain as part of the construction is to be removed and disposed of by the subcontractor in a legal manner at no additional cost to the Owner.

B.
The site shall be cleaned at frequent intervals and no material shall be stored on the site in a manner, which would obstruct the easy access of equipment and personnel.
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