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2018-08-15
Cast‑In‑Place Concrete Piles


Use this Section to specify cast-in-place concrete piles, or friction caissons, designed to support loads by developing a frictional carrying capacity between the surface of the concrete shaft and the surrounding undisturbed excavation, or by end bearing, or a combination of both.

This Section is based on the assumption that a structural engineering subconsultant will design, fully detail and specify cast-in-place concrete piles in the Contract Documents.  If the intent is that the Contractor design the piles, do not use this Section; contact Alberta Infrastructure, Procurement Section.

The Alberta Infrastructure Master Specification presently does not contain master specification text for piles of other than cast-in-place concrete or timber.  If other types of piles are required, ensure that articles relating to Inspection and Testing by the Province, Certification, and the Piling Quality Control Certificate from this Section are included in the project specifications.
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Document 31 62 13A - Piling Quality Control Certificate
1.
General

1.1
RELATED Requirements
.1
Soils Report:
Section 00 31 00.

.2
Earthwork General Requirements:
Section 31 20 10.

.3
Cast-in-Place Concrete:
Section 03 30 00.

.4
Concrete Testing and Inspection:
Section 03 05 05.

.5
Concrete Reinforcement.
Section 03 20 00.

1.2
INSPECTION AND TESTING BY the province
.1
The Province will appoint and pay for services of an independent geotechnical engineering firm to inspect piling.  This inspection is not intended to replace or limit, in any way, Contractor's quality control procedures.

.2
The Province will appoint and pay for services of an independent testing firm for testing of concrete as specified in Section 03 05 05.

.3
Notify the Province at least 48 hours prior to commencement of piling work.

.4
Do not place concrete and reinforcing steel until pile shaft and base are inspected and approved for concrete placement by the Consultant.

1.3
CERTIFICATION OF QUALITY CONTROL BY CONTRACTOR

.1
Implement such quality control procedures as may be required to permit the Piling Quality Control Certificate, Document 31 62 13A, appended to this Section, to be completed and submitted.

.2
Submit Piling Quality Control Certificate promptly upon completion of work of this Section.

.3
Certificate shall not be signed by an engineer performing inspection on the Province’s behalf pursuant to article 1.2.1 above.

1.4
reference documents

.1
Canadian Standards Association (CSA):

	.1
	CSA A23.1-14
	Concrete Materials and Methods of Concrete Construction.

	.2
	CSA A23.3-14
	Design of Concrete Structures.


1.5
ACCEPTABILITY

.1
The article, "Acceptability" in Section 03 30 00 - Cast-in-Place Concrete, shall apply to piles.
1.6
Shop Drawings

.1
Submit shop drawing for review in accordance with Division 01.

.2
Shop drawings shall identify pile lengths, diameters, design loads, reinforcement [and placing sequence].
1.7
Field Records

.1
Record the following information for each pile placed.

.1
Pile sizes, lengths and location of piles.

.2
Final bearing and cut-off elevation.

.3
Condition of base material.

.4
Date and time concrete placed and concrete test results.

.5
Reinforcing details.

.6
Shaft and bell diameters.

.2
Submit [ ] copies to the Consultant and the Province.

1.8
quality control
.1
Construct cast-in-place concrete piles in accordance with the recommendations given in the geotechnical report and install as follows:

.1
Extend reinforcing full length of pile as indicated on Drawings.

.2
Construct cast-in-place concrete piles in accordance with CSA A23.1 and CSA A23.3.

.3
Perform piling work under the direct supervision of a registered professional engineer using rig and crew experienced in performing work of this type.

.4
Concrete testing is as specified in Section 03 30 00.

.2
Arrange for qualified land surveyor or professional engineer to perform surveys, layouts, and measurements for cast-in-place concrete piles, and as follows:

.1
Coordinate with Contractor for making arrangements with survey work required for this Section.

.2
Lay out each cast-in-place concrete pile to lines and levels required before drilling operations.

.3
Record actual measurements of each cast-in-place concrete pile location, shaft diameter, bottom and top elevations, deviations from specified tolerances, and other specified data.

.4
Record and maintain information pertinent to each cast-in-place concrete pile and cooperate with Province’s tesing and inspecting agency to provide data for required reports.

.3
Source Limitations: Obtain each type of cement of the same brand from the same manufacturer’s plant, each aggregate from one source, and each admixture from the same manufacturer.

2.
Products

2.1
MATERIALS

.1
Concrete:  as specified in Section 03 30 00.

.2
Reinforcement:  steel, as specified in Section 03 20 00.

.3
Bond Breaker:  material, such as rigid fibrous glass insulation, that is sufficiently strong to withstand backfilling of soil against it, but much weaker than the backfilled soil.

.4
Casings:  [Steel pipe casings] [Corrugated steel pipe casings] [Temporary steel pipe casing]
3.
Execution

3.1
DRILLING

.1
Carry out excavation for piles after site clearing and stripping is completed.  However, with the Province’s approval, pile excavation may be:

.1
Excavated and installed from ground elevation higher than the final excavation level provided the tolerances for location are checked after final excavation and are within the specified limits.

.2
Excavated and installed from a ground elevation lower than final grade level provided that the pile is formed as a circular column up to the required cutoff elevation and wrapped in bond breaker to eliminate the effects of negative skin friction.

.2
Excavate pile shaft to dimensions shown on drawings and clean hole.

.3
Special excavation procedures necessary due to sloughing, caving, or soil water may require procedures such as casing of the hole.  The extent of such work procedures shall be determined from a study of the geotechnical report and Contractor's own knowledge of the area.  This work shall constitute part of the Contract.  Have casing on site at time of drilling.

.4
Dispose of excavated materials as specified in Section 31 20 10.

.5
Inspect pile excavation prior to placing of concrete.  Remove loose material, foreign matter and water.

.6
Do not drill adjacent piles within [5][   ] bell diameters until 48 hours has elapsed from installing the first pile.

3.2
PILE INSTALLATION

.1
The requirements of Section 03 30 00 for concrete and reinforcement placement shall apply except that a free fall of concrete may be the length of the pile.

.2
Use a suitable method of holding the reinforcement in proper position during concrete placement.

.3
Place concrete within two hours of completing cleaning of the pile base.

.4
Reinforcement not extending the full length of the pile need not be placed until concrete has reached the bottom level of the vertical steel.

.5
Suspend reinforcing cage centrally in pile shaft and place concrete vertically in the centre of the reinforcing cage without striking sides of shaft or steel reinforcement; place concrete with chutes, tremies, or pumps where concrete cannot be directed down shaft without striking reinforcing.

.6
Concrete may be placed free fall, providing the fall is vertically down the centre of the casing or drilled hole and there are no transverse ties or spacers. Concrete in the upper [2] [3] m of the piles shall be consolidated by the use of an acceptable concrete vibrator.
.7
Vibration may be carried out before removing casing.

.8
Withdraw casing immediately upon completion of concreting.  Top up concrete displaced by casing withdrawal.  Ensure top of pile is fully compacted/vibrated and adequately finished.

.9
Clean all concrete from projecting reinforcing steel and dowels.

.10
Project pile shaft reinforcing to [75][    ] mm below the top of the pile cap where pile caps are shown.

3.3
TOLERANCES

SPEC NOTE:   Review soils report for conditions, such as cobbles and boulders in the soil, which may prevent achieving the specified tolerances.  Modify tolerances if necessary.

.1
Locate centreline of piles within the following tolerances:

.1
Maximum Variation of Location:

.1
For pile diameters of 600 mm or less:  [25 mm] [50 mm].
.2
For pile diameters over 600 mm:  [1/24] of shaft diameter.

.2
Shafts Out of Plumb:  maximum [1.5%] of length or [12.5%] of shaft diameter, whichever is less.

.2
Concrete Cut-off Elevation:  plus [25 mm] to minus [75 mm].

.3
If tolerances are exceeded and result in excessive eccentricity, propose corrective construction to compensate.  Submit proposal for review and approval by the Province prior to proceeding.  

3.4
Defective Piles

.1
The Province may reject any pile that does not meet the specified tolerances.

.2
Replace rejected with new piles as directed, at no additional cost to the Province.  Cut off rejected piles 600 mm below the design cut-off elevation.

3.5
site quality ASSURANCE
.1
Testing for this Section will be paid for by the Province.
.2
The Province will engage a qualified independent testing and inspection agency to sample materials, perform tests, and submit reports during excavation and concrete placement for drilled concrete piles.

.3
Concrete inspection and testing: Refer to Section 03 05 05.

.4
Earthwork inspection and testing: Refer to Section 31 00 10.

.5
Pile Testing: In addition to concrete testing listed in Section 03 30 00, the following tests and reports will be conducted:

.1
Actual top and bottom elevations


.2
Description of soil materials


.3
Description, location, and dimensions of obstructions


.4
Final top centerline location and deviations from requirements


.5
Variation of shaft from plumb


.6
Shaft excavating method


.7
Design and testing bearing capacity of bottom


.8
Level of bottom and adequacy of cleanout


.9
Ground water conditions and water infiltration rate, depth, and pumping

.10
Description, diameter, and top and bottom elevations of temporary or permanent casings


.11
Description of soil or water movement, sidewall stability, loss of ground, and means of control


.12
Bell dimensions and variations from original design


.13
Date and time of starting and completing excavation


.14
Inspection report


.15
Position of reinforcing steel


.16
Concrete placing method, including elevation of consolidation and delays


.17
Elevation of concrete during removal of casings


.18
Locations of construction joints


.19
Remarks, unusual conditions encountered, and deviations from requirements

.6
Bottom elevations, bearing capacities, and length of drilled concrete piles indicated have been estimated from available soil data:


.1
Actual elevations and drilled concrete pile lengths and bearing capacities will be determined by the Province’s testing and inspecting agency.

.2
Final evaluations and acceptance of data will be determined by Consultant.

3.6
pile testing
SPEC NOTE: Modify this section to suit the testing requirements of the project.

.1
Crosshole Sonic Logging:  Recommended to confirm pile integrity when placement of pile concrete is under water.  Refer to ASTM D6760‑16, Standard Test Method for Integrity Testing of Concrete Deep Foundations by Ultrasonic Crosshole Testing.

.2
Static Load Testing:  When specified in the Contract, Static load testing and reporting shall be completed in accordance with ASTM D1143 for piles subjected to axial compression loads and ASTM D3689 for piles subjected to axial tensile loads, and as outlined in the Contract documents.

END OF SECTION

PROJECT NAME:
[                                                                                                          ]

I, 
, hereby certify that:

a)
I am registered to practice as an engineer in Alberta,

b)
I am experienced in the fields of building foundations and soil mechanics,

c)
I have supervised the piling work for this project, and

d)
based on my observations at the site and all knowledge gained during the exercise of my supervision duties on this project, I am satisfied that all piles have been constructed in accordance with the Contract Documents, with only those deviations, if any, noted below or on an attachment to this Certificate.

                                                
                              


Signature
Date
Seal
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