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SECTION 31 66 13
HELICAL FOUNDATION PILES AND HELICAL FOUNDATION ANCHORS

PART 1 GENERAL

1.01	Description

This work pertains to furnishing and installing Helical Piles, Helical Anchors, and Bracket Assemblies shown in the Contract Drawings and this specification.  Each Helical Pile and Helical Anchor shall be installed at the location and to the elevation, minimum length, final installation torque, and allowable capacities shown on the Plans or as established.  This work also pertains to load testing and pre-loading Helical Piles and Helical Anchors (if required on the Drawings).

1.02	Related Work

Section 31 23 33  Trenching, Backfilling and Compacting
Section 31 23 00  Excavation and Fill

1.03	Referenced Codes and Standards

This specification is based on nationally recognized codes and standards including the references listed below.  In case of a conflict between the reference and this specification, this specification shall govern.

A.	American Institute of Steel Construction (AISC):
1.	AISC 360 Specification for Structural Steel Buildings

B.	American Society for Testing and Materials (ASTM):
1.	ASTM A36/A36M Standard Specification for Carbon Structural Steel
2. ASTM A123 Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products
3. ASTM A153 Standard Specification for Zinc Coating (Hot Dip) on Iron and Steel Hardware
4. ASTM A252 Standard Specification for Welded and Seamless Steel Pipe Piles
5.	ASTM A450/A450M Standard Specification for General Requirements for Carbon and Low Alloy Steel Tubes
6.	ASTM A500 Standard Specification for Cold-Formed Welded and Seamless Carbon Steel Structural Steel Tubing in Rounds and Shapes
7.	ASTM A519 Standard Specification for Seamless Carbon Alloy Steel Mechanical Tubing
8.	ASTM B695 Standard Specification for Coatings of Zinc Mechanically Deposited on Iron and Steel
	ASTM F1941 Standard Specification for Electrodeposited Coatings on Mechanical Fasteners
9.	ASTM D1143/D1143M Standard Test Method for Piles Under Static Axial Compressive Load
10.	ASTM D3689 Standard Test Method for Individual Piles Under Static Axial Tensile Load
11.	ASTM D3966 Standard Test Method for Piles Under Lateral Loads

C.	American Society of Civil Engineers (ASCE):
1.	ASCE 20 Standard Guideline for the Design and Installation of Pile Foundations

D.	American Society of Mechanical Engineers (ASME):
1.	ANSI/ASME Standard B18.2.1, Square and Hex Bolts and Screws, Inch Series

E.	American Petroleum Institute (API)
	1.	API 5CT Casing and Tubing
2.	API 5L Line Pipe

F.	Occupational Safety and Health Administration (OSHA):
	1.	Excavation Safety Guidelines

F.	ICC-Evaluation Services, Inc.:
	1.	AC358 Acceptance Criteria for Helical Foundation Systems and Devices

G.	American Welding Society
	1.	ANSI/AWS B2.1 Specification for Welding Procedure and Performance 	Qualification
	2.	ANSI/AWS D1.1 Structural Welding Code – Steel
	3.	ANSI/AWS D1.4 Structural Welding Code – Reinforcing Steel

H. 	Post-Tensioning Institute (PTI):
1. 	Recommendations for Prestressed Rock and Soil Anchors

1.04	Definitions

A.	Helical Pile:  Manufactured steel foundation with one or more helical bearing plates that is rotated into the ground to support structures.

B. Helical Anchor:  Same as a Helical Pile.  Term generally used when axial tension is the primary service load.

C.	Engineer:  Individual or firm retained by Owner or General Contractor to verify Helical Pile and Helical Anchor quality assurance with the Contract, the Drawings, and this specification.

D.	Allowable Bearing Capacity:  Ultimate bearing capacity of the bearing stratum divided by a factor of safety.

E.	Lead Section:  The first section of a Helical Pile or Helical Anchor to enter the ground.  Lead Sections consist of a central shaft with a tapered end and one or more helical bearing plates affixed to the shaft.

F.	Extension Section:  Helical Pile or Helical Anchor sections that follow the Lead Section into the ground and extend the Helical Lead to the appropriate depth.  Extension Sections consist of a central shaft and may have helical bearing plates affixed to the shaft. 

G.	Brackets:  Cap plate, angle, thread bar, or other termination device that is bolted or welded to the end of a Helical Pile or Helical Anchor after completion of installation to facilitate attachment to structures or embedment in cast-in-place concrete.

H.	Crowd:  Application of constant axial downward force during helical pile installation.

H.	Augering:  Rotation of the shaft in the ground with little or no advancement.  It can occur when the helical bearing plates pass from a relatively soft material into a comparatively hard material.  Augering can also result from insufficient crowd or downward pressure during installation.  In some cases, augering may be (temporarily) necessary in order to grind through an obstruction. 

I.	Pile Design Professional:  Individual or firm responsible for the design of Helical Piles, Helical Anchors, and Brackets.

1.05	Qualifications

A.	Due to the special requirements for manufacture and quality control of Helical Piles, Helical Anchors, and Brackets: all Helical Piles, Helical Anchors and Brackets shall be obtained from a company specializing in the manufacturing and distribution of these products.

Manufacturer qualifications for this project shall be submitted to the Engineer for review not less than seven (7) calendar days prior to the bid date.  The submittal shall include:

1. A current product catalog with technical data
2. Evidence showing manufacturer has at least thirty (30) years of experience in the manufacture of Helical Piles and Helical Anchors
3. Current ISO 9001:2015 certificate
4. Quality Manual Standard Operating Procedures for raw material receiving.  At a minimum, procedures shall include, a.) caliper measurements to verify thickness, diameter and roundness, b.) Rockwell hardness tests to screen for flaws, c.) third party tensile tests to verify material strength and ductility, and d.) chemical composition to verify suitability for welding and galvanizing.  
5. Quality Manual Standard Operating Procedure for finished part shipping.  At a minimum, procedures shall include, a.) compare product type and quantity with customer order, b.) helix shape conformance to ICC-ES AC358 criteria, c.) verify fit-up of every coupling and bracket, d.) spot check galvanized coating thickness, e.) visual inspection for galvanization coverage, coating quality, and zinc build-up. 
6.	Certified Welding Inspector (CWI) certificate 
7.	Official Buy America Act certificate

B.	Due to the special requirements for installation of Helical Piles, Helical Anchors, and Brackets: all Helical Piles, Helical Anchors, and Brackets shall be installed by an organization specializing in the installation of those products.  

Installation contractor qualifications for this project shall be submitted to the Engineer for review not less than seven (7) calendar days prior to the bid date.  The submittal shall include:

1.	Evidence the Contractor has completed training in the proper methods of installation of Helical Piles and Helical Anchors and the mounting of Brackets.
2.	A recent company brochure or statement of qualifications indicating experience in this type of work.
3.	Evidence of having installed Helical Piles and Helical Anchors on at least ten (10) projects, including project name, number and type of Helical Piles or Helical Anchors, project location, and client contact information.
4.	Resume of Contractor’s foreman including experience in the oversight of Helical Pile and Helical Anchor installation on at least five (5) projects in the last two (2) years, including project name, number and type of Helical Piles or Helical Anchors installed, project location, and client contact information.
5.	Current ANSI/AWS welding certificate and documentation of welder experience within the last 5 years (if field welding is required).
9.	Experience Modification Rate (EMR) and OSHA injury and illness logs (Form 300)  

C.	Due to the special requirements for design of Helical Piles, Helical Anchors, and Brackets: all Helical Piles, Helical Anchors, and Brackets shall be designed by a design professional licensed in the Project state and specialized in the engineering and design of Helical Piles and Helical Anchors.

Pile Design Professional’s qualifications shall be submitted to the Engineer for review not less than seven (7) calendar days prior to the bid date.  The submittal shall include:

1.	Curriculum vitae of the designated Pile Design Professional indicating at least ten (10) years experience in this type of work as well as graduate education (M.S. and/or Ph.D. degrees) in structural and/or geotechnical engineering.
2.	Evidence of Pile Design Professional having designed Helical Piles and Helical Anchors on at least ten (10) projects, including project name, number and type of Helical Piles or Helical Anchors, project location, and client contact information.
3.	Current errors and omissions professional liability insurance certificate.
4.	Individual and firm license to practice engineering in the project state.

D.	Prior to submitting a bid for the project, written approval to bid must be received from the Engineer.  Engineer shall grant approval based on compliance with specific criteria herein.  The Engineer’s decision is final.



1.06	Submittals

A	Pile Design Professional shall submit designs for the Helical Piles, Helical Anchors, and Brackets intended for use on this project to the Engineer for approval at least 14 days prior to acquisition of pile materials.  The submittal shall include the following:

1. Numbered Pile Index Plan containing, a.) unique identifier for each pile location, b.) grid lines or references to Project Drawings, c.) Helical Pile and Helical Anchor schedule with product designation(s) for field identification.
2. Shop Drawings showing Helical Pile, Helical Anchor, and Bracket details, profiles, and connection details.  
3. A Helical Pile and Helical Anchor schedule showing required capacity, shaft dimensions, helix sizes, coupling hardware, minimum final torque, minimum length, anticipated length, and bracket designation.  The capacity to torque ratio used to calculate minimum final installation torque shall be as per ICC-ES AC358; otherwise, Pile Design Engineer shall provide a statistically relevant empirical basis for recommended capacity to installation torque ratio.
4. General installation notes with tolerance, termination, and acceptance criteria.
5. Current ICC-ES Evaluation Service Report or Product Calculations and Testing sufficient to demonstrate conformance to ICC-ES AC358.  Product Engineering Calculations shall include torsion rating, mechanical strength of helices, weld strengths, and mechanical strength of couplings.   
6. Project Specific Pile Design Calculations used to determine size, capacity, and performance of Helical Pile, Helical Anchor, and Brackets.  At a minimum, include axial and lateral geotechnical strength limit states and service deflections.  Total deflection at ground surface under service load combinations shall be limited to maximum ½-inch in both lateral and axial directions.  Pile Design Calculations shall address site-specific corrosion, downdrag, buckling, frost, and expansive soils (as applicable).  Pile Design Professional shall statistically analyze geotechnical strength data from exploratory borings and use the average strength minus a standard deviation as a baseline to calculate ultimate capacity.  A factor of safety of 2.0 shall be used to determine allowable capacity.  Lateral performance of the pile shall be analyzed using the p-y method of analysis by Reese.  Bracket calculations shall show two-way and one-way concrete punching shear specific to the project application.  

B.	Contractor shall submit installation equipment, procedures, safety plan, and calibration certificates to the Engineer for approval at least 14 days prior to installation.  The submittal shall include the following:

1. Standard Operating Procedures for Helical Pile and Helical Anchor Installation including safety guidelines
2. Helical Pile and Helical Anchor Installation job safety analysis worksheet
3. List of installation and testing equipment to be used on this project including anchor drive motor, primary torque monitor, redundant torque monitor, and host machine specifications.
4. Annual calibration reports for toque monitoring equipment.  Calibration information shall include, but is not limited to, the name of the testing agency, identification number or serial number of device(s) being calibrated, date of calibration and the applicable load to pressure or load to displacement correlations.

C.	If load tests or proof load tests are required on the Drawings, the Contractor shall submit the proposed load testing equipment and procedures to the Engineer for approval at least 14 days prior to testing.  The proposal shall provide the minimum following information:

1.	Indication of Test method and standard to be used
2.	Type and sensitivity of load equipment
3.	Type and sensitivity of load measuring equipment
4.	Type and sensitivity of pile-head deflection equipment
5.	General description of load reaction system, including description of reaction anchors or bearing materials
6.	Calibration reports for equipment, including hydraulic jack, load cell, pressure gauges, and deflection dial gauges.

D.	Manufacturer shall provide a one-year warranty against manufacturing defects on Helical Pile, Helical Anchor, and Bracket products.  Any additional warranty provided by the Contractor shall be issued as an addendum to this specification.

E.	Work shall not begin until all the submittals have been received and approved by the Engineer.  All costs associated with incomplete or unacceptable submittals shall be the responsibility of the Contractor.  The Engineer’s decision is final.

1.07	Shipping, Storage, and Handling

A.	All Helical Pile, Helical Anchor, and Bracket Assemblies shall be free of structural defects and protected from damage.  Store Helical Piles, Helical Anchors, and Bracket Assemblies on wood pallets or supports to keep from contacting the ground.    Damage to materials shall be cause for rejection.

PART 2 PRODUCTS

2.01	Helical Piles, Helical Anchors, and Brackets

A.	Unless noted otherwise, it is the Contractor’s Pile Design Professional’s responsibility to select the appropriate size and type of Helical Piles, Helical Anchors, and Brackets to support the design loads shown on the Drawings.  These specifications and the Drawings provide minimum requirements to aid the Contractor in making appropriate materials selections.  The size and number of helical bearing plates must be such that the Helical Piles and Helical Anchors achieve the appropriate minimum installation torque and capacity in the soils at the site within the minimum and maximum length requirements.  All material substitutions shall be submitted for acceptance to the Engineer.

B.	The design strength of the helical bearing plates, shaft connections, Brackets, and the pile shaft shall be sufficient to support the design loads specified on the Drawings times appropriate service load factors.  In addition, all Helical Piles and Helical Anchors shall be manufactured to the following criteria.

1.	Central Shaft: The central shaft shall consist of a high strength structural steel tube or solid bar section meeting the requirements of indicated ASTM or API standard to ensure weldability, ductility, and dimensional tolerances.  All materials that are stored exposed to weather for any duration shall be thoroughly and entirely cleaned by shot blasting the outside and high-pressure water jet the inside to ensure proper preparation for welding and/or galvanizing.

2.	Helical Bearing Plates: One or more helical bearing plates shall be affixed to the central shaft via fillet welds continuous on top and bottom and around the leading edges.  Helical bearing plates shall be cold pressed into a near perfect helical shape that when affixed to the central shaft are perpendicular with the central shaft, of uniform pitch, and such that the leading and trailing edges are within 3/8 inch of parallel.  Average helical pitch shall be within plus or minus 1/4 inch of the indicated pitch.  The lead helix shall have a perimeter to provide two 180 deg opposed cutting edges.  Subsequent helical bearing plates shall be arranged along the shaft such that the cutting edges enter the soil 180 deg opposed and spaced along the shaft an index number of pitches plus ½ pitch to balance cutting moments, improve penetration, and minimize wobble.

3.	Corrosion Protection:  Depending on project requirements and soil corrosivity, Helical Piles, Helical Anchors, and Brackets shall be bare steel, epoxy powder coated, or hot-dip galvanized (per ASTM A123 or A153 as applicable).  All Helical Pile, Anchor, and Bracket components that are to be located permanently above grade without the protection of concrete encasement shall be zinc coated or hot-dip galvanized.  All parts or products sent to an outside vendor for galvanizing shall be returned to the manufacturing facility for inspection of coating thickness, build-up, and continuity of coating; corrections, if required, shall be made before shipping to the customer.

4.	Shaft Connections:  The Helical Pile and Helical Anchor shaft connections shall consist of an internal or external sleeve connection or a welded connection.  Internal/external sleeve connections shall be in-line, straight and rigid and shall have a maximum tolerable slack of 1/16-inch.  Welded connections shall consist of a full penetration groove weld all-around the central shaft.  Shaft connections shall have a flexural strength at least as great as the shaft itself.

5.	Bolts:  Bolt holes through the connection sleeve and central shaft shall have a diameter that is 1/16th inch greater than the bolt diameter.  Bolts and nuts used to join Helical Pile and Helical Anchor sections at the shaft connections shall be bare steel, epoxy coated, or zinc coated to match the corrosion protection used for the central shaft.  All Helical Pile and Helical Anchor bolts shall be snug tightened per AISC guidelines.

6.	Welds:  All welds shall conform to AWS D.1.1:2020.  All welds shall be visually inspected in accord with ASW D.1.1:2020.  All non-prequalified welds shall have Procedure Qualification Record and Weld Procedure Specification with associated Three Face Macrotech tests per AWS D.1.1 Reference 6.10.4.1.  Welders shall be qualified to each procedure. Lead weld inspector shall have current AWS CWI Certification

7.	Internal or External Sleeve:  Internal/external sleeve Helical Pile and Helical Anchor shaft connections shall consist of a high strength structural steel tube outer sleeve meeting the requirements of ASTM or API.  The inner/outer sleeve shall be welded to the central shaft via a continuous fillet weld all-around.  The fillet weld shall have a throat thickness equal to the external sleeve tube thickness.

C.	Helical Piles and Helical Anchors shall be fitted with a manufactured Bracket that facilitates connection to the structure.  Brackets shall be rated for the design loads shown on the Drawings.  Brackets shall be affixed to the end of Helical Piles and Helical Anchors via bolts, plug welds, or welds meeting the requirements for shaft connections per Part 2.01B of this specification.

PART 3 EXECUTION

3.01	Examination

A.	Contractor shall take reasonable effort to locate all utilities and structures above and underground in the area of the Work.  Contractor shall pot hole to determine the exact location of underground utilities and buried structures within a distance from a Helical Pile or Helical Anchor equal to three times the maximum helix diameter.  Contractor is responsible for protection of utilities and structures shown on the Drawings and located via pot hole explorations.

B.	Contractor shall review Drawings and soil borings in the Contract Documents to determine subsurface conditions for sizing and installation of Helical Piles and Helical Anchors.  In addition, Contractor shall make a site visit to observe conditions and equipment access prior to the start of Work.

C.	Contractor shall notify Engineer of any condition that would affect proper installation of Helical Piles and Helical Anchors immediately after the condition is revealed.   Contractor shall halt installation work until the matter can be resolved upon mutual satisfaction of Contractor, Owner, and Engineer.  Costs associated with construction delays, product substitutions, pile or anchor relocations, or other related costs shall be the responsibility of the Owner if the result of an unforeseen condition that could not be reasonably inferred from the Drawings and Construction Documents.

D.	If the number and size of helical bearing plates required for the project is not shown on the working drawings, the contractor shall have the option of performing subsurface tests using methods subject to the review and acceptance of the Owner. The data collected along with other information pertinent to the project site shall be used to determine the required helical bearing plate configuration.

E.	If excavation is required for proper installation of Helical Piles and Helical Anchors, Contractor shall make safe excavations in accordance with OSHA standards.  All excavations greater than 20 feet in depth or not in strict accordance with OSHA standard details shall be designed by a registered design professional specializing in the design of excavations and shoring.  

F.	Contractor shall notify Engineer at least 24 hours prior to installation of Helical Piles or Helical Anchors to schedule controlled inspections as required by the building code or as specified on Contract Documents.

3.02	Installation Equipment

A.	Anchor Drive:  Helical Piles and Helical Anchors should be installed with high torque, low RPM torque motors, which allow the helical bearing plates to advance with minimal soil disturbance.  The torque motor shall be hydraulic power driven with clockwise and counter-clockwise rotation capability.  The torque motor shall be adjustable with respect to revolutions per minute during installation.  Percussion drilling equipment shall not be permitted.  The torque motor shall have torque capacity equal to or greater than the minimum final installation torque required for the project.  The connection between the torque motor and the installation rig shall have no more than two pivot hinges oriented 90 degrees from each other.  Additional hinges promote wobbling and affect lateral capacity.  If the torque motor has a higher torsional capacity than the manufacturer’s torque rating for the Helical Pile or Helical Anchor, a pressure limiting device is recommended to avoid damage to pile and anchor materials.

B.	Hydraulic Machine:  The hydraulic machine shall be capable of applying adequate crowd and torque simultaneously to ensure normal advancement of the Helical Piles and Helical Anchors and avoid Augering. The machine shall be capable of maintaining proper alignment and position.

C.	Drive Tool:  The connection between the torque motor and Helical Pile and Helical Anchor shall be in-line, straight, and rigid, and shall consist of a hexagonal, square, or round kelly bar adapter and helical shaft socket.  To ensure proper fit, the drive tool shall be manufactured by the Helical Pile manufacturer and used in accordance with the manufacturer’s installation instructions.

D.	Connection Pins:  The central shaft of the Helical Pile or Helical Anchor shall be attached to the drive tool by ASTM A311 Stress-prof smooth straight pins matching the quantity  and diameter of the specified shaft connection bolts.  The connection pins should be maintained in good condition and safe to operate at all times.  The pins should be regularly inspected for wear and deformation.  Pins should be replaced with identical pins when worn or damaged.

E.	Torque Indicator:  Primary and secondary redundant torque indicators shall be used to measure installation torque during installation.  The torque indicator can be an integral part of the installation equipment or externally mounted in-line with the installation tooling.  The torque indicator shall be capable of torque measurements with a sensitivity of 500 ft-lb or less.  Torque indicators shall have been calibrated within 1-year prior to start of Work. Torque indicators that are an integral part of the installation equipment shall be calibrated on-site. Torque indicators that are mounted in-line with the installation tooling shall be calibrated either on-site or at an appropriately equipped test facility. Indicators that measure torque as a function of hydraulic pressure shall be re-calibrated following any maintenance performed on the torque motor.  Torque indicators shall be re-calibrated if, in the opinion of the Engineer, reasonable doubt exists as to the accuracy of the torque measurements.

3.03	Installation Procedures

A.	Connect the lead section to the Torque Motor using the Drive Tool and Connection Pins.  Position and align the Lead Section at the location and inclination shown on the Drawings then crowd the pilot point into the soil.  Advance the Lead Section and continue to add Extension Sections to achieve the Termination Criteria.  All sections shall be advanced into the soil in a smooth, continuous manner at a rate of rotation between 10 and 40 revolutions per minute. Extension connection bolts shall be snug tightened per AISC guidelines.

B.	Constant axial force (crowd) shall be applied while rotating Helical Piles and Helical Anchors into the ground.  The crowd applied shall be sufficient to ensure that the Helical Pile and Helical Anchor advances into the ground a distance equal to at least 80% of the blade pitch per revolution during normal advancement.

C.	The manufacturer’s maximum torque rating of the Helical Pile or Helical Anchor shall not be exceeded during installation.  

D.	Bolt hole elongation due to torsion of the shaft of a Helical Pile or Helical Anchor at the drive tool shall be limited to ¼ inch.  Helical sections with bolt hole elongation exceeding this criterion shall be uninstalled, removed, and discarded.

E.	When the Termination Criteria of a Helical Pile or Helical Anchor is obtained, the Contractor shall adjust the elevation of the top end of the shaft to the elevation shown on the Drawings or as required.  This adjustment may consist of cutting off the top of the shaft and drilling new holes to facilitate installation of Brackets to the orientation shown on the Drawings.  Alternatively, installation may continue until the final elevation and orientation of the pre-drilled bolt holes are in alignment.  Contractor shall not reverse the direction of torque and back-out the Helical Pile or Helical Anchor to obtain the final elevation.  

F.	The Contractor shall install Brackets in accordance with Helical Pile manufacturer’s details or as shown on the Drawings.

G.	All Helical Pile and Helical Anchor components including the shaft and Bracket shall be isolated from making direct electrical contact with any concrete reinforcing bars or other non-galvanized metal objects since these contacts may alter corrosion rates unless otherwise shown on Contract Documents.

H.	After installation, Helical Anchors shall be pre-tensioned if indicated on the Drawings.



3.04	Termination Criteria

A.	Helical Piles and Helical Anchors shall be advanced until all of the following criteria are satisfied.

1. Axial capacity is verified by achieving the minimum installation torque as shown on the Drawings or as provided by the Pile Design Professional.  

2. Minimum depth is obtained.  The minimum depth shall be as shown on the Drawings, that which corresponds to the planned bearing stratum, or the depth at which the minimum final installation torque is measured, whichever is greater.

B.	If the maximum torque rating of the Helical Pile or Helical Anchor and/or the maximum torque of the installation equipment has been reached or Augering occurs prior to achieving the minimum depth required, the Contractor shall have the following options:

1. Reverse the direction of torque, back-out the Helical Pile or Helical Anchor a distance of 1 to 2 feet and attempt to reinstall by decreasing crowd and Augering through the obstruction.

2. Terminate the installation at the depth obtained subject to the review and acceptance of the Engineer.

3. Remove the Helical Pile or Helical Anchor and install a new one with fewer and/or smaller diameter helical bearing plates or with dual cutting-edge helical bearing plates.  The new helical configuration shall be subject to review and acceptance of the Engineer.

4. Remove the Helical Pile or Helical Anchor and pre-drill a pilot hole similar in diameter to the anchor/pile shaft in the same location and reinstall the anchor/pile.

5. If the obstruction is shallow, remove the Helical Pile or Helical Anchor and remove the obstruction by surface excavation.  Backfill and compact the resulting excavation and reinstall the anchor/pile.

6. Remove the Helical Pile or Helical Anchor and relocate 1-foot to either side of the installation location subject to the review and acceptance of Engineer.

7. Remove the Helical Pile or Helical Anchor and sever the uppermost helical bearing plate if more than one helical bearing plate is in use, or reshape the helical bearing plates to create a special tapered edge by cutting with a band saw.  Reinstall the anchor or pile with revised helical bearing plate configuration.

C.	If the minimum installation torque is not achieved at the contract length, the Contractor shall have the following options:

1. Until the maximum depth is achieved (if any), install the Helical Pile or Helical Anchor deeper using additional Extension Sections.

2. Remove the Helical Pile or Helical Anchor and install a new one with additional and/or larger diameter helical bearing plates.

3. Decrease the rated load capacity of the Helical Pile or Helical Anchor and install additional Helical Piles or Helical Anchors.  The rated capacity and additional unit location shall be subject to the review and acceptance of the Engineer.

4. For large diameter piles installed in silt and clay soils, the Helical Pile or Helical Anchor may be allowed time to set-up and may be re-torqued at a later time or date.  The procedure for re-torquing shall consist of connecting to the top of pile, applying maximum crowd, rotating the pile one revolution, and recording the maximum torque achieved.

3.05	Allowable Tolerances

A.	Helical Piles and Helical Anchors shall be installed as close to the specified installation and orientation angles as possible.  Tolerance for departure from installation and orientation angles shall be +/- 2 degrees.

B.	Helical Piles, Helical Anchors, and Bracket Assemblies shall be installed at the locations and to the elevations shown on the Plans.  Tolerances for placement shall be +/- 3 inch in any direction perpendicular to the shaft and +/- 1/4 inch in a direction parallel with the shaft unless otherwise specified on Contract Documents.

3.06	Quality Assurance

A.	The Contractor shall provide the Engineer copies of installation records within 48 hours after each installation is completed. These installation records shall include, but are not limited to, the following information:

1. Name of project and Contractor

2. Name of Contractor’s supervisor during installation

3. Date and time of installation of each pile or anchor

4. Location of Helical Pile or Helical Anchor by grid location, diagram, or index identification number

5. Type and configuration of Lead Section with length of shaft and number and size of helical bearing plates

6. Type and configuration of Extension Sections with length and number and size of helical bearing plates, if any

7. Installation duration

8. Total length installed

9. Final elevation of top of shaft and cut-off length, if any

10. Final plumbness or inclination of shaft

11. Installation torque at minimum three-foot depth intervals

12. Installation revolutions per minute

13. Final installation torque

14. Comments pertaining to interruptions, obstructions, Augering or other relevant information

15. Verified axial load capacity

B.	Unless specified otherwise on the Drawings or by local codes, the Engineer, the Pile Design Professional, or an inspection agency accepted by the Engineer shall observe and document at least 10 percent of Helical Pile and Helical Anchor installations.  

3.07	Load Testing

A.	Contractor shall perform the number of compression, tension, and lateral tests shown on the Drawings, if any. Load tests shall be observed and documented by the Pile Design Professional. The locations of Helical Piles or Helical Anchors to be tested shall be determined by the Contractor, unless noted on the Drawings. Installation methods, procedures, equipment, products, and minimum final installation torque shall be identical to the production Helical Piles to the extent practical except where otherwise approved by the Pile Design Professional and Engineer.

B.	Helical Pile Compression Tests

1. Compression tests shall be performed following the “quick test” procedure described in ASTM D1143 specifications
2. Unless otherwise shown on the Drawings, the maximum test load shall be 200% of the allowable load shown on the Drawings
3. A load test shall be deemed acceptable provided the maximum test load is applied without Helical Pile failure and the net deflection of the pile head at the maximum test load does not exceed 10% of the average helix diameter unless noted otherwise on the Drawings.  Failure is defined when continuous jacking is required to maintain the load.

C.	Helical Pile Tension Tests

1. 	Tension load tests shall be performed following the procedure described in ASTM D3689 specifications.
2. 	Unless otherwise shown on the Drawings, the maximum test load shall be 200% of the allowable load shown on the Drawings.
3.      A load test shall be deemed acceptable provided the maximum test load is applied without Helical Pile failure and the net deflection of the pile head at the maximum test load does not exceed 10% of the average helix diameter unless noted otherwise on the Drawings.  Failure is defined when continuous jacking is required to maintain the load.

D.	Helical Anchor Tension Tests

1. Tension performance and proof load tests shall be performed following the procedures described in “Recommendations for Prestressed Rock and Soil Anchors” by PTI.
2. Unless otherwise shown on the Drawings, the maximum test load shall be 133% of the allowable load shown on the drawings.
3. A load test shall be deemed acceptable provided the incremental movement between 1 and 10 minutes does not exceed 0.040 inch or that between 6 and 60 minutes does not exceed 0.080 inch at the maximum test load.

E.	Helical Pile Lateral Load Tests

1. Lateral load tests shall be performed following the “free head” procedure described in ASTM D3966 specifications
2. Unless otherwise shown on the Drawings, the maximum test load shall be 200% of the allowable lateral load shown on the Drawings
3. A lateral load test shall be deemed acceptable provided the allowable load does not exceed one-half of the load that produces a gross lateral movement of 1 inch at the lower of the top of foundation element and the ground surface.

F.	If a load test does not satisfy the forgoing acceptance criteria, the Contractor shall modify the Helical Pile or Helical Anchor design and/or installation methods and retest the modified pile or anchor, as directed by the Engineer.  These modifications include, but are not limited to, de-rating the load capacity, modifying the installation methods and equipment, increasing the minimum final installation torque, changing the helical configuration, or changing the product. Modifications that require changes to the structure shall have prior review and acceptance of the Engineer.  Any modifications of design or construction procedures, and any retesting required shall be at the Contractor’s expense.

G.	The Contractor shall provide the Engineer copies of load test reports confirming configuration and construction details within 1 week after completion of the load tests.  This written documentation will either confirm the load capacity as required on the working drawings or propose changes based upon the results of the tests.  At a minimum, the documentation shall include:

1.	Name of project and Contractor

2.	Date, time, and duration of test

3.	Location of test Helical Pile or Helical Anchor by grid location, diagram, or index identification number

4.	Test procedure (ASTM D1143, D3689, or D3966)

5.	List of any deviations from procedure

6.	Description of calibrated testing equipment and test set-up

7.	Type and configuration of Helical Pile or Helical Anchor including lead section, number and type of extension sections, and manufacturer’s product identification numbers

8.	Load steps and duration of each load increment

9.	Cumulative pile-head movement at each load step

10.	Comments pertaining to test procedure, equipment adjustments, or other relevant information



END OF SPECIFICATION



NOTE: Because Magnum has a policy of continuous product improvement, we reserve the right to change design and specifications without notice.
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