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[bookmark: _rdvy15syum4t]Section 502 of the Standard Specifications is revised for this project to include the following:

Description
502.17  This work consists of furnishing all materials, labor, tools, equipment, services, and incidentals necessary to construct the helical piles per the Contract Documents and this Specification.

Materials
502.18  Materials shall meet the following requirements:
(a) Helical piles and components shall be manufactured in accordance with ICC-ES AC358.
(b) Provide cold-formed welded or seamless, carbon steel round or square central shaft helical piles conforming to ASTM A252. 
(c) Provide high-strength low-alloy structural steel helix plates conforming to ASTM A572. 
(d) Components shall meet ICC-ES for corrosion and be powder-coated steel, zinc-coated, or bare steel. 
1. Powder coatings shall meet ICC-ES AC228 with a minimum coating thickness of 0.018 inches. 
2. Zinc coatings shall comply with ASTM A123, A153, B633, or B695. 
3. Bare steel shall be of a thickness to account for steel loss and still meet design life requirements.
(e) Provide bolts and assemblies conforming to ASTM F3125 and galvanized according to AASHTO M 232.
(f) Couplings and helical pile shafts shall have a bolt hole diameter no greater than 1/16 inch in diameter greater than the bolt.

Construction Requirements
502.19  Submittals.  The following documents shall be submitted per Subsection 105.02 at least 30 days before starting helical pile work. No work relating to helical pile construction, including ordering materials, shall be performed before the following submittals have been received and reviewed by the Engineer.
(a) Qualifications. The helical pile Contractor shall submit a brief description of at least three completed projects, including the owning agency’s name, address, current phone number, location of project, project contract value, the number of helical piles, scheduled completion date, and actual completion date for the project. The project shall be with helical piles of similar size (diameter and depth) and construction difficulty to those shown on the Plans in similar subsurface geotechnical conditions.
(b) Experience and Personnel. The helical pile Contractor shall submit an electronic file of a personnel list containing a detailed summary of each individual’s experience in helical pile operations. The Contractor shall inform the Engineer in writing of changes to field personnel. The personnel assigned to the project shall have the following minimum experience:
1. On-site supervisors shall have a minimum of two years of experience in supervising the construction of helical pile construction of similar size (diameter and depth) and installation method to those shown on the Plans and similar geotechnical conditions to those described in the geotechnical report. The work experience shall be under direct supervisory responsibility for the on-site helical pile construction operations. Project management level positions indirectly supervising on-site helical pile construction operations are not acceptable for this experience requirement.
2. Helical pile installation equipment operators shall have a minimum of one year of experience in the installation of helical pile foundations.
(c) Material Data Sheets. Manufacturer’s product data, including accessories and certifications.
(d) Drawings and Calculations. Shop drawings and calculations shall be stamped and sealed by a Colorado-licensed engineer and include the following:
1. Pile number, survey location, and layout by assigned identification number.
2. Pile design loads and design calculations using the LRFD design methodology. Design methods may include:
A. ICC-ES AC358.
B. Helical Pile Foundation Guide for Bridge Structures, Iowa State University.
C. Helical Piles: A Practical Guide to Design and Installation, ISBN: 9780470404799.
3. Geotechnical design parameters and stability modeling evaluations as identified in the geotechnical report(s) by the geotechnical engineer of record.
4. Description of symbols, terminology, and computer programs used in the design.
5. Type, size, and coatings of the central shaft.
6. Helix configuration (number, diameter, helical pitch, top elevation, survey location).
7. Effective installation torque shall include:
A. Minimum required final installation torques to achieve design capacity.
B. Maximum structural torque capacity to prevent damage to helical piles.
8. Minimum and anticipated overall pile length and tip elevation.
9. Inclination angle of pile (0 degrees for vertical).
10. Cut-off elevation.
11. Pile connections or attachments to structural element(s).
(e) Equipment. A listing of installation equipment with the capacity to install helical piles at the maximum specified diameter to the depth and capacity specified in the plans and conforming to the following:
1. Torque motor. A torque motor with a torque capacity 15 percent greater than the required installation torque to achieve design capacity. 
2. Installation equipment. Installation equipment with a hydraulic power-driven torque motor with clockwise and counterclockwise rotation capabilities, that can apply adequate downward pressure and torque simultaneously to suit project soil conditions and load requirements, and that can continuously adjust position to maintain proper pile alignment. Installation equipment shall include a direct means of determining the installation torque being applied to the helical anchor and helical pile. 
(f) Construction methods. A detailed construction sequence for helical pile work describing materials, methods, and equipment to be used. Include the following:
1. Installation equipment, including the manufacturer’s specifications.
2. Installation methods to ensure the required helical pile placement and inclination.
3. Materials handling and disposal.
502.20  Meetings.  The Engineer will review submitted documents for conformance with the Contract within 10 working days after receipt of the submission. At the option of the Engineer, a Submittal Meeting may be scheduled following review of the Contractor’s initial submittals. Those attending the Helical Installation Plan Submittal Meeting, if held, shall include the following: The superintendent, onsite supervisors, and other Contractor personnel involved in the preparation and installation of the helical piles.
502.21  Protection and Cleanup.  During work operations, the Contractor shall take such precautions as may be necessary to prevent cuttings, equipment exhaust, oil, wash water, and other materials from defacing or damaging private and public property including adjacent landscaping per Section 107. The Contractor shall furnish all equipment as may be necessary to handle wastewater and material from the operations and clean up all waste resulting from the operations. The Contractor is responsible for the stability and safety of nearby facilities per Sections 105 and 107.
502.22  Storage and Handling.  Helical piles and associated parts shall be stored and handled in a manner to avoid damage, excessive bending, permanent deformation, or corrosion. Helical piles and parts exhibiting abrasions, cuts, welds, weld splatter, corrosion, or pitting shall be replaced. Helical piles and parts exhibiting damage to encapsulation or epoxy coating shall be repaired or replaced. Repaired coating areas shall have a minimum coating per Subsection 502.02. Helical piles and parts exhibiting damage shall be repaired or replaced at the Contractor’s expense.
502.23  Installation of Helical Piles.  Install the helical piles according to the approved drawings. Helical piles shall be installed to a tolerance within 2 inches of the position or the line, and within 1 inch of the elevation shown in the plans. Piles shall be installed within a variation of less than 1/2 inch per foot (2 degrees) from the vertical or from the batter shown on the plans.





Helical piles will be rejected if any of the following occurs:
(a) Damaged by internal defects or by improper installation.
(b) Unable to provide the design capacity shown in the plans.
(c) Installed out of tolerance.
The Contractor shall provide a mitigation plan to the Engineer within 5 working days detailing how they plan to address any rejected helical piles. The Engineer will review the mitigation plan within 10 working days. No work shall be done to mitigate helical piles addressed in the plan until after the Engineer’s review and acceptance. Any mitigation of helical piles due to rejection will be at the Contractors expense. 
502.24  Helical Pile Length.  The lengths of helical piles shown on the plans and in the Schedule of Pay Items are estimated lengths and are for bidding purposes only. Helical piles may be ordered in plan lengths or standard production lengths. The Contractor shall provide the actual length of helical piles necessary to obtain the nominal resistance and penetration depth required as determined from results obtained from installing representative test piles or other pertinent data. There will be expected variations in final tip elevations due to differences in nominal torque resistance. The final tip elevation of each helical pile shall be determined during the installation operation. A minimum helical pile penetration of 5 times the diameter of the largest helix below the bottom of the footing elevation in ground is required for all helical piles. This requirement may be waived by the Engineer if the subsurface material at the helical pile tip location is bedrock or other acceptable bearing material provided that the bearing elevation is below scour depth. If minimum tip elevations are specified, the Contractor shall install helical piles to a penetration depth that satisfies this requirement in addition to the nominal torque resistance.
502.25  Installation Records.  The Contractor shall submit helical pile installation records within 24 hours after each installation is completed. These installation records shall include, but are not limited to:  
(1) Name of project and project number.
(2) Name of Contractor and Contractor’s supervisor during installation.
(3) Date, start time, end time, and duration of installation.
(4) Name and model of installation equipment.
(5) Type of torque indicator used, minimum and maximum revolutions per minute, and minimum and maximum penetration rate based on helical pitch.
(6) Load testing methods. Acceptable methods include a calibrated hydraulic jack or other means acceptable to the Engineer. Calibration of the contractor’s torque monitoring equipment shall be provided to the Engineer. Calibration testing shall be conducted by an independent testing laboratory within a year of the helical pile installation.
(7) Location of helical pile by assigned identification number.
(8) Actual helical pile type and configuration – including lead section (number and size of helix plates), number and type of extension sections (manufacturer’s SKU numbers)
(9) Total length of installed helical pile.
(10) Cut-off elevation.
(11) Installed tip elevation.
(12) Inclination of helical pile.
(13) Installation torque at five-foot intervals including maximum torque.
(14) Comments pertaining to interruptions, obstructions, or other relevant information.
(15) Rated load capacities.
502.26  Obstructions.  When obstructions are encountered, the Contractor shall notify the Engineer promptly. An obstruction is defined as a specific object not identified on the Plans or Geotechnical Report per Subsection 102.05 (including, but not limited to, boulders, logs, and manmade objects) encountered during the helical pile installation operation that prevents or hinders the advance of the helical pile. When efforts to advance past the obstruction to the design tip elevation result in the rate of advance being significantly reduced relative to the rate of advance for helical piles in similar subsurface conditions and installation torques as determined by the Engineer, then the Contractor shall remove, bypass or break up the obstruction under the provisions of Subsection 503.13. Blasting will not be permitted unless preapproved in writing by the Engineer. Installation tools and equipment that are lost in the excavation will not be considered obstructions and shall be promptly removed by the Contractor. 
502.27  Performance Testing.  Performance testing, including verification and proof testing shall be detailed on the plans. Working drawings for the temporary yoke or load frame to be used for testing shall be provided to the Engineer. Include identification number and calibration test certification for each load cell, test jack pressure gauge, and master pressure gauge. Calibration of the contractor’s performance testing equipment shall be provided to the Engineer. Calibration testing shall be conducted by an independent testing laboratory within a year of the testing operation. The serial number of each component of the testing assembly shall be included on calibration graphs. The contractor shall provide confirmation of the adequacy of the helical pile axial and lateral capacity based on the installation and load test results. Additional tests shall be performed at the Engineer’s request. Additional verification testing at the Engineer’s request will be paid for by CDOT if the testing passes and shall be paid by the Contractor if the testing fails. Failed tests shall be treated as rejected helical piles and addressed as outlined in Subsection 504.40.
Method of Measurement
502.28  Helical piles will be measured by the linear foot of helical pile installed and accepted in place from the tip to cut off elevation per the plans.
Performance testing will be measured by the number of verification tests performed. 
Basis of Payment
502.29  The accepted quantities, measured as provided above, will be paid for at the contract unit price for the pay items listed below that are shown on the bid schedule. Payment will be made under:
	
	Pay Item
	Pay Unit

	Helical Piles (___ inch diameter)
	Linear Foot

	Verification Testing
	Each



Payment for helical piles will be full compensation for all work and materials required to complete installation. This work shall include, but is not limited to, helical piles, proof testing, connection hardware (nuts, washers, couplers), certificates of compliance, and incidentals necessary to fabricate and construct the helical piles in an acceptable manner.

All excavation work required to construct the helical piles to the lines and grades indicated on the plans will be measured and paid for per Section 203 or 206. 

Obstruction Encounter and Removal will be paid for per Subsection 109.04 under Force Account item Obstruction Encounter and Removal.

************************************************************************************
Instructions to Designers (Delete instructions and symbols from final draft):

♦	Number sequentially with Standard Specification 502 if driven piles are to be used as well on the project. If driven piles are not used on the project, this specification will fully replace Standard Specification 502 and numbered accordingly.

