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1.
General

1.1
RELATED Work specified in other sections
.1
Submittal Procedures
Section 01 33 00

1.2
reference documents
SPEC NOTE: Use the latest versions of the following standards

.1
American Society for Testing and Materials (ASTM):
	.1
	ASTM A106 / A106M-15
	Standard Specification for Seamless Carbon Steel Pipe for High-Temperature Service.

	.2
	ASTM A252-10
	Standard Specification for Welded and Seamless Steel Pipe Piles.

	.3
	ASTM A307-14e1
	Standard Specification for Carbon Steel Bolts, Studs, and Threaded Rod 60 000 PSI Tensile Strength.

	.4
	ASTM F3125 / F3125M-15a
	Standard Specification for High Strength Structural Bolts, Steel and Alloy Steel, Heat Treated, 120 ksi (830 MPa) and 150 ksi (1040 MPa) Minimum Tensile Strength, Inch and Metric Dimensions.



.2
Canadian Standards Association (CSA):

	.1
	CSA G40.20-13 / G40.21-13
	General Requirements for Rolled or Welded Structural Quality Steel / Structural Quality Steel.

	.2
	CAN/CSA G164-M92 (R2003)
	Hot Dip Galvanizing of Irregularly Shaped Articles.

	.3
	CSA S16-14
	Design of Steel Structures.

	.4
	CSA W47.1-09 (R2014)
	Certification of Companies for Fusion Welding of Steel.

	.5
	CSA W48-14
	Filler Metals and Allied Materials for Metal Arc Welding.

	.6
	CSA W59-13
	Welded Steel Construction (Metal Arc Welding).



.3
Canadian Geotechnical Society:

	.1
	Canadian Foundation Engineering Manual, 4th Edition, 2006.


1.3
geotechnical report

.1
Refer to the geotechnical investigation conducted by [Consultant], entitled [“Name of Report”] dated [Date of Publish].


.2
Ensure that the requirements of the geotechnical report and associated supplements are read and understood prior to commencing with work.

1.4

qualifications

.1
Engage a professional structural engineer registered and licensed in the Province of Alberta, fully qualified and experienced in the design of helical screw piles, to be responsible for the design of and supervision of installing these piles.


.2
The Piling Contractor performing the Work of this Section shall have been regularly engaged in screw pile work for a period of not less than five (5) years and shall be properly equipped to execute the Work with experienced and trained personnel.

1.5

design

.1
Pile design to be based on Ultimate Limit States (ULS) approach. Confirm all soil parameters and design requirements with the geotechnical report.


.2
Geotechnical resistance factor: as per geotechnical report.


.3
Piles to be based at the elevation specified or as directed by the Inspection Agency.


.4
Submit pile design criteria to the Consultant for review purposes only.


.5
Loads indicated on the foundation plan are for the pile design. Pile type and size are to be designed by the Piling Contractor and by an engineer registered in the Province of Alberta as per recommendations in the soils report.


.6
Design piles to resist all applied loading, including but not limited to:



.1
Vertical forces shown on drawings.



.2
Uplift forces shown on drawings.



.3
Lateral forces shown on drawings.



.4
Frost jacking as described in Geotechnical Report.


.7
Pile supplier to include the design and the cost of pile cap when more than one pile is required under single pile load indicated on the foundation plan. The design of the pile cap required at each pile group is the responsibility of the supplier’s Engineer.

1.6

quality control

.1
The Piling Contractor’s professional engineer responsible for this work and is to inspect the fabrication and installation of piles on behalf of the Piling Contractor.

.2
Perform steel work in accordance with the requirements of CSA S16 unless noted otherwise.


.3
Screw pile foundation to be designed with sufficient corrosion resistance for a minimum service life of 
1. 30 years for Modular Unit structures

2. 40 years (“Medium life” per CSA S478) for parking structures not integral with long life structures

3. 75 years (“Long life” per CSA S478) for all other new structures

.4
The Piling Contractor must not assign the responsibility of coordination of placing of screw pile cap plates to conform to the layout of the [Modular Units]. To this end, a full‑time qualified superintendent representing the Contractor is to be in attendance during all phases of the work.

1.7

inspection and testing

.1
Full‑time inspection of piling operations will be carried out by a third party geotechnical firm, retained and paid for by the Province.


.2
Inspection and testing firm to submit to the Consultant a final report summarizing their inspection and testing and Contractor’s degree of compliance with the contract documents and reviewed shop drawings, including any remedial requirements that may have been required during the course of the work. This report is to be submitted under the seal and signature of a professional geotechnical engineer registered in the Province of Alberta.


.3
Notify Consultant and inspection and testing agency [5][   ] working days in advance of starting piling work on site.


.4
Pay costs for re-testing required due to defective materials or workmanship.


.5
Pile drilling will be carried out only in the presence of the Geotechnical Consultant. The Contractor will notify at least [7][   ] days in advance of any pile drilling operation.


.6
The Contractor will provide the Consultant and inspection agency with access to the piles and will cooperate with the Consultant and inspection agency at all times for such purposes as inspecting, recording pile movement during drilling and reading the equipment during drilling.

.7
Testing agency shall keep record of the pile base elevation of each pile installed. The record is to be used as the basis for calculating the payment to the Contractor.

1.8

submittals

.1
Provide submittals in accordance with Section 01 33 00 – Submittal Procedures.

.2
Prior to commencing the work, the Contractor’s engineer is to submit documentation showing evidence of registration in the Province of Alberta as well as qualifications and experience. The Contractor’s engineer is to further acknowledge in writing that he or she has reviewed the specifications and drawings and is aware the he or she is to inspect the fabrication and installation of the work and certify the work complete.


.3
Product Data: submit manufacturer’s printed product literature, specifications and datasheet.

.4
Mill Certificates: Submit three copies of certified mill test reports for the materials used.

.1 Where mill test reports originate from a mill outside of Canada or the United States of America, the Contractor shall have mill test reports verified by a certified laboratory in Canada by testing the material to the specified material standards, including boron content. The testing laboratory shall be certified to ISO/IEC 17025 by an organization accredited by the Standards Council of Canada for the tests required. Samples for testing shall be collected by personnel employed by the certified laboratory. A verification letter shall be provided by the certified laboratory that includes at a minimum, the applicable mill test reports, testing standards, date of verification testing, and declaration of material compliance with Contract requirements. The verification letter shall be signed by an authorized officer of the certified laboratory.


.5
Shop Drawings: 



.1
Clearly indicate the following information:




.1
Pile layout, schedule of installation and placing sequence.




.2
Type of pile, sizes and details.




.3
Load capacity of each pile.




.4
Splice details.




.5
Elevation of pile bases.




.6
Elevation of top of pile.




.7
Pile cap sizes and details.




.8
Type and grade of steel.



.2
Prepare shop drawings of piles under the seal and signature of the Piling Contractor’s professional engineer responsible for the design.


.3
Review of the shop drawings by the Consultant is intended to assist the Contractor and does not relieve the Contractor of responsibility for the completeness and accuracy of the work and its conformance with the contract drawings and specifications.


.6
Sub-surface investigation report: when site conditions differ from those indicated, submit written notification to Consultant and await further instructions.

.7
Submit schedule of planned sequence of installation to Consultant for review, as specified.


.8
Quality assurance submittals:



.1
Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.



.2
Instructions: submit manufacturer’s installation instructions.



.3
Submit pile installation records.


.9
Closeout submittals:



.1
Record Documentation: Accurately record the following:




.1
Sizes, lengths, and locations of piles.




.2
Sequence of installment.




.3
Final base and top elevations.

1.9

field records and drawings

.1
Maintain accurate records of all piles installed. Records are to include the following:



.1
Location of piles.



.2
Sequence of placing.



.3
Final base and head elevations.



.4
Date and time of drilling.



.5
Pile Details, including shaft diameter and wall thickness, helix diameter and plate thickness, and number of helices.



.6
Torque readings at regular increments.



.7
Details of unusual occurrences.



.8
Inspector’s name.


.2
Submit three (3) copies of all field records and drawings to the Consultant.

1.10

existing structures, services and utilities

.1
Confirm and establish the locations and extents of all underground structures, services and utilities in the work area prior to commencement of piling work by notifying the applicable owners, authorities or agencies. Clearly mark such locations to prevent disturbance or damage.


.2
Arrange and pay for disconnecting, removing and capping services and utilities within area of piling work. Disconnect and stub off as required by the authority having jurisdiction.


.3
Place markers to indicate location of disconnected services and utilities. Identify utility and service lines and capping locations on as-built drawings.


.4
The Piling Contractor is to undertake a thorough inspection of existing structures and facilities and document any existing damage. The Piling Contractor will be responsible for repairs of any damage caused by piling operations.

1.11

CERTIFICATION OF QUALITY CONTROL BY CONTRACTOR

.1
A full‑time qualified superintendent representing the Contractor is to be in attendance during all phases of the work.


.2
Implement such quality control procedures as may be required to permit the Piling Quality Control Certificate, Document 31 66 15A, appended to this Section, to be completed and submitted.

.3
Submit Piling Quality Control Certificate promptly upon completion of work of this Section.

.4
Certificate shall not be signed by an engineer performing inspections on the Province’s behalf.

1.12

QUALITY ASSURANCE

.1
Welding to conform to CSA W59 and all welders will hold welding certificates, issued by the Canadian Welding Bureau.

.2
The Contractor will be fully experienced in the installation of the type of piling specified.


.3
The Contractor will provide at least one person thoroughly trained and experienced in the work who will be present at all times during execution of the work and who will direct all work performed under the contract.

1.13

DELIVERY, STORAGE AND HANDLING

.1
Deliver, store and handle materials in accordance with the manufacturer’s instructions.


.2
Protect piles from damage due to excessive bending stresses, impact, abrasion or other causes during delivery, storage and handling.


.3
Replace damaged piles as directed by the Consultant.

2.

Products

2.1

MATERIALS AND COMPONENTS

.1
Only new materials are to be used for the fabrication of screw piles.


.2
Steel pipe shaft: to ASTM A252, [Grade 2 or 3] [A106 Grade B or C].


.1
Minimum pipe shaft thickness to be [9.5] mm.



.2
Structural steel with boron content exceeding 0.0008% will not be permitted.



.3
The silicon content shall be either less than 0.04% or 0.15 to 0.25% inclusive when steel is to be galvanized.


.3
Pile cap plates and helical plates: to CSA G40.21, Type [W], Grade [300].



.1
Helix to have minimum thickness of [9.5] mm.



.2
Structural steel with boron content exceeding 0.0008% will not be permitted.



.3
The silicon content shall be either less than 0.04% or 0.15 to 0.25% inclusive when steel is to be galvanized.


.4
Bolts: to ASTM A307 or ASTM F3125.


.5
Welding: to CSA W59.

.6
All piles shall be installed open ended and ends shall be cut to 45°.


.7
Leading edge of helix shall be sharpened to minimize soil disturbance during installation.


.8
Helixes are to be formed to a “True Helix” shape. The helix must be formed such that it remains perpendicular to the pipe shaft (within ± 2°) during the entire distance around the pipe shaft.


.9
All edges on piles shall be ground and clear of burrs or sharp edges.


.10
Splice piles only with written approval of Consultant.



.1
When permitted, provide details for Consultant’s review.



.2
Design details of splice to dear dated seal and signature of professional engineer registered and licensed in the Province of Alberta.



.3
Show all approved splices on the shop drawings.


.11
If required, Hot Dipped Galvanizing shall be completed by a qualified supplier complying with CAN/CSA G164. The pile shall be galvanized inside and out and free from any galvanizing slag.

2.2

WELDING

.1
All pipe splicing shall be full strength complete penetration groove welds of the combination of a collar and continuous fillet welds on each end of collar to ensure continuity of pipe.


.2
Helix shall be welded to the pipe section using a continuous fillet weld on both sides of the helix to pipe connection.


.3
Welding procedure and welder qualification shall conform to CSA W59 and CSA 47.1. Welding electrodes shall conform to CSA W48.1 [E7018 for stick welding] [E4802C-6-CH for wire feed welding].

3

Execution

3.1

PREPARATION

.1
Protect adjacent structures, services and work of other sections from hazards due to pile drilled operations.

.2
Arrange sequencing of pile drilling operations and methods to avoid damages to adjacent existing structures.


.3
When damages occur, remedy damaged items to restore to original or better condition at Contractor’s expense.

3.2

INSTALLATION

.1
Notify the Consultant and inspection and testing firm at least 48 hours prior to any installations on site.

.2
Ensure that site conditions are adequate to support piling equipment and to allow proper performance of drilling operations.


.3
Ensure piling equipment is adequate for soil conditions. Piling Contractor is responsible for maintenance of the site grade and restoring any damages caused by the use of inappropriate equipment.


.4
Do not use piling methods that could cause damage to nearby or existing structures.


.5
The Contractor will adequately protect all materials and installed piles from the weather or physical abuse which may impair the quality, strength or usefulness of them. Items not so protected and suffering damage due to neglect by the Contractor in this regard will be rejected by the Consultant.


.6
Install piles where indicated on drawings. Piling Contractor is responsible for survey and layout from designated control point or bench mark.


.7
Should any obstruction be encountered in drilling pile which prevents pile from being placed to the expected tip elevation, or if drilled characteristics indicate that the pile is being damaged in drilled to the specified criteria, the pile will be abandoned or the pile will be removed. An abandoned pile will be cut off 600 mm below the pile cap soffit. An additional pile will be placed at an adjacent location, to be determined by the Consultant.


.8
Minimum embedment depth is typically considered [5][  ] times the diameter of the uppermost helix or to the maximum anticipated frost penetration depth.


.9
Depth and torque tolerances: screw-in piles that reach maximum torque rating before reaching minimum indicated depth shall be subject to the following:



.1
Terminate at depth obtained with written approval of Consultant.



.2
Modify pile design with approval from Engineer of Record. Replace screw-in pile with smaller and/or fewer helix pile, installed beyond the termination depth of the original screw-in pile.


.10
Piles will be drilled without interruption until the lengths and drilling criteria shown and specified elsewhere in the Contract Documents are met.


.11
Construct all piles to the top of pile cut-off elevation.


.12
Piles will be cut-off normal to the pile axis at the elevation shown on the drawings. Field weld pile cap plate to conform to layout [of Modular Units supports].

.13
Discontinue piling operations and immediately notify Consultant in the event that unusual soil conditions are encountered such that pile load capacities cannot be obtained.


.14
Piles may be increased or decreased in length depending on soil conditions only as directed by the Inspection Agency and approved by the Consultant and in accordance with the stipulated unit price. Ensure that where pile lengths are increased or decreased, adjacent piles are not undermined or capacities are not reduced.


.15
The Contractor shall notify the Consultant immediately of any pile not in compliance with the drawings and these specifications.


.16
The Contractor will immediately notify the Consultant when any movement in an installed pile is detected, giving the reason for movement, such as heave due to adjacent piling, and the measures proposed to correct the movement.

3.3

EQUIPMENT AND ACCESSORIES

.1
The Contractor shall provide and operate all necessary equipment for installing the pile foundations. The Contractor will ensure that the piling equipment has sufficient torque to drill piles to design depths indicated on drawings for the work.


.2
Equipment:



.1
Using hydraulic drill head, install helical screw-in piles to depths, torques and positions as indicated on drawings or specifications.



.2
Provide torque monitoring device as part of the installation unit or as a separate in‑line device capable of recording torque or line pressure. Calibrated torque monitoring data should be made available for review by the Consultant. Torque should be monitored during the entire installation.



.3
Torque head should be used that will provide more torque than the minimum required by the Consultant.



.4
Connect manufacturer’s approved adapters to the installation unit. Pin piers and extensions to the adapter in a safe and controlled manner, using two or more high strength pins. Install screw-in piles in a smooth and continuous manner, rate of advance [5 to 20] rpm. The rate of advance should match the pitch on the pile. Apply sufficient downward pressure to aid in the advancement of the pile into the ground.


.5
Use two high strength bolts with nuts per coupler connection or proper weld when welded connection is necessary.

3.4

INSTALLATION TOLERANCES

.1
Do not deviate from true vertical alignment by more than [2%][   ] of pile length.


.2
Do not deviate from centre of true location by more than [50] [75] mm.

.3
Do not deviate from specified head elevations by more than [25][   ] mm.

3.5

NON-CONFORMING PILES

.1
Non-conforming piles are piles that are placed out of position or are damaged and/or piles not conforming to size, length and material specifications.


.2
Provide additional piles or supplement piles with additional pile caps or grade beams to meet specified requirements as directed by the Consultant at no additional cost to the contract.

3.6

INSTALLATION RECORDS

.1
All screw-in piles should have identification, location, finish torque, finish depth and pile description recorded on an installation summary page.

.2
Screw pile installation records for all piles shall be provided to the Province and the Consultant.

.3
The Contractor shall supply the Consultant with the installation torque for each pile. The torque value shall be averaged over 600 mm during installation within 1500 mm of the final depth.

3.7

CERTIFICATION

.1
Certify at completion of the work all installed by the Piling Contractor under the seal and signature of the Piling Contractor’s professional engineer responsible for the work.


2.
Certify that all piles are capable of developing the capacities specified in the contract specifications and on the drawings.


.3
Certify that all piles are installed in accordance with the contract documents and the reviewed shop drawings.

3.8

SURVEY VERIFICATION

.1
Piling Contractor will survey all pile locations including non-conforming piles. Survey is to be carried out by an independent legal surveyor registered in the Province of Alberta. Piling Contractor is to submit proposed remedial work for non-conforming piles to Consultant for approval prior to proceeding with the work.

3.9

AS-BUILT DRAWINGS

.1
Submit an as-built drawing prepared by an independent legal surveyor registered in the Province of Alberta showing final pile locations, shaft diameter, and top of pile elevation of each pile including all deviations from the contract documents and details of unusual occurrences within five (5) days after the completion of all piles.
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