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CONTINUOUS FLIGHT AUGER PILES FOR SOUND BARRIER WALLS
(SPECIAL)
1.0 General

This special provision governs the construction of continuous flight auger (CFA) piles.  CFA piles are constructed by drilling a borehole with a continuous flight hollow stem auger and filling the borehole by pumping grout through the auger as it is withdrawn.  After completing grout placement, reinforcement is inserted into the column of fluid grout.  At the Contractor’s option, construct CFA piles for sound barrier walls in lieu of pile excavation.  Install CFA piles with the required depth in accordance with the Contract.  Use a CFA Pile Subcontractor prequalified by the Contractual Services Unit of the Department for CFA pile work (work code 3110).  For this provision, “pile” refers to a CFA pile and “reinforcement” refers to steel piles.

2.0 CFA Pile Installation Plan Submittal

Provide 4 hard copies and an electronic copy (pdf or jpg format on CD or DVD) of the CFA pile installation plan submittal.  Submit the installation plan at least 20 working days before starting CFA pile construction.  Do not begin pile construction until the CFA pile installation plan is accepted.

Submit detailed project specific information including the following.

1. List and sizes of proposed equipment including CFA drilling rigs, augers and other drilling tools and grouting equipment.

2. Step-by-step description of CFA pile installation and sequence of pile construction.

3. Methods for placing reinforcement with procedures for supporting and positioning the reinforcement.

4. Minimum grout volume factor.  The grout volume factor is equal to the grout volume placed divided by the theoretical grout volume for each depth increment.  A grout volume factor of at least 1.15 is required.

5. Equipment and procedures for monitoring and recording grout volume.

6. Examples of construction records to be provided in accordance with Section 6.0.

7. Procedures for containment and disposal of drilling spoils in accordance with Section 802 of the Standard Specifications.

8. Grout mix design including laboratory test results in accordance with the Grout for Structures Special Provision.

9. Other information shown on the plans or requested by the Engineer.

If alternate installation procedures are proposed or necessary, a revised CFA pile installation plan submittal may be required.  If the work deviates from the accepted submittal without prior approval, the Engineer may suspend CFA pile construction until a revised plan is submitted and accepted.
3.0 Materials

Use steel piles meeting the requirements of Section 1084 of the Standard Specifications.

Use grout in accordance with the Contract.

4.0 CFA Pile Preconstruction Meeting

Before starting CFA pile construction, conduct a preconstruction meeting to discuss the installation and monitoring of the CFA piles.  Schedule this meeting after all CFA pile submittals have been accepted and the CFA Pile Subcontractor has mobilized to the site.  The Resident or Bridge Maintenance Engineer, Bridge Construction Engineer, Geotechnical Operations Engineer, General Contractor and the CFA Pile Subcontractor Superintendent, Drill Rig Operators and Project Manager will attend this preconstruction meeting.
5.0 Construction Methods

Use equipment and methods reviewed and accepted in the CFA pile installation plan or approved by the Engineer.  Inform the Engineer of any deviations from the accepted plan.

Dispose of drilling spoils and excess waste grout in accordance with Section 802 of the Standard Specifications and as directed by the Engineer.  Drilling spoils consist of all excavated material including water removed from boreholes.

A. Drilling

Use CFA piling rigs capable of drilling through whatever materials are encountered to the dimensions and depths shown on the plans or otherwise required by the Engineer.

Use single helix hollow stem augers with uniform diameters and continuous flights from the top of the auger to the bottom tip of the cutting face.  Provide augers with flights and teeth that cut the bottom of the borehole flat.  Augers with outside diameters at least 97% of the pile design diameter are required.  Augers capable of installing piles to a depth 20% greater than plan depth are also required.

Unless piles are installed with a hydraulic fixed mast installation platform and the stem to which the auger is fixed has an outside diameter 10” (250 mm) or greater, at least one guide connected to the leads of the CFA piling rig is required.  Prevent the leads from rotating during drilling and grouting.
Seal the grout injection port to prevent entry during drilling.  Keep the hollow stem of augers clean when drilling.  Clearly mark augers or leads every foot (0.3 m) along their length with markings visible to the unaided eye from the ground.  Check for correct pile location and alignment before beginning drilling.  Do not begin drilling until enough grout to complete the pile is on the project site.

Advance the auger into the ground at a continuous rate.  Do not raise the auger until beginning grout placement.  Control the auger rotation speed to prevent excess spoil from being transported to the ground surface and surrounding soil being drawn laterally into the borehole.

If muck, organics, soft soil or other unsuitable materials are encountered within 5 ft (1.5 m) of the ground surface, contact the Engineer as these materials can cause problems with top of pile construction.  If auger refusal is encountered before reaching plan depth, stop the auger rotation and inform the Engineer.  Unless it is determined otherwise, refusal is defined as less than 1 ft (0.3 m) of auger penetration per minute.

B. Grouting

Remove all oil, rust inhibitors, residual drilling slurries and similar foreign materials from holding tanks/hoppers, stirring devices, pumps and lines and all other equipment in contact with grout before use.

Place a screen between the ready mix truck and the grout pump to remove large particles or cement balls using a mesh that has openings no larger than 3/4 inch (19 mm).

Use a positive displacement piston type pump with a known volume per stroke that can develop peak pressures at the pump of at least 350 psi (2.4 MPa).  Size the pump to maintain a smooth continuous delivery of grout while limiting pressure variations (particularly pressure drops) due to pump strokes.  At the beginning of construction, provide the grout volume delivered by each pump stroke and verify this value is within 3% of the actual volume.  Recalibrate the grout volume per pump stroke during construction as necessary or directed by the Engineer.

Place grout in accordance with the Contract and accepted submittals.  Pump grout without difficulty to fill any soft or porous zones and with sufficient pressure to ensure a continuous monolithic pile with at least the plan cross section from the maximum borehole depth to the top of the grout column.  Provide grout free of segregation, intrusions, contamination, structural damage or inadequate consolidation (honeycombing).

Begin placing grout within 5 minutes after the auger has reached plan depth.  At the beginning of grout placement, lift the auger 6 to 12 inches (150 to 300 mm) and remove the sealing device by applying grout pressure or with a steel bar.  Do not lift the auger beyond this range in order to minimize soil movement.  After grout flow is initiated, reinsert the auger to the original depth.

Pump grout continuously while extracting the auger at a smooth steady rate.  Maintain a positive grout pressure at the auger injection point at all times.  If rotation occurs while removing the auger, rotate the auger in the same direction as during drilling.  If grout placement is suspended for any reason, inform the Engineer and redrill the CFA pile.

Monitor the depth of the auger injection point while counting pump strokes during grouting.  Record the grout volume and factor versus depth of the auger injection point in increments of 5 ft (1.5 m) or less.

C. Top of Pile Finishing and Protection
After placing grout, remove all excess grout and spoil from and place a temporary form within the top of the grout column.  Use a form 3 to 5 ft (1 to 1.5 m) long with a diameter equal to or larger than the pile diameter.  Place the form with equal lengths above and below the ground surface.  Recheck the top of the grout and remove any foreign material.  After the grout has reached initial set as determined by the Engineer, remove the form without disturbing the ground surface around the pile.

After placing the reinforcement, square the top of the CFA pile with the pile axis while grout is still fluid or by cutting off hardened grout.  Construct the top of CFA pile to the elevation shown on the plans.

D. Reinforcement

Provide reinforcement for CFA piles consisting of steel piles as shown on the plans and accepted submittals.  Place reinforcement as a unit while the grout is still fluid.  Lower or gently push reinforcement into the grout.  Do not vibrate or drive the reinforcement.  Support the reinforcement at the ground surface until the grout strength reaches 2,500 psi (17.2 MPa).  Contact the Engineer if reinforcement can not be properly inserted to the required depth.

6.0 Construction Records

Provide 2 original hard copies of CFA pile construction records including the following after completing each pile.

1. Names of CFA Pile Subcontractor, Superintendent, Drill Rig Operator and Project Manager

2. Project description, county, NCDOT Contract, TIP and WBS element number

3. Wall station and number and pile location and identifier
4. The grout volume and factor versus depth of the auger injection point in increments of 5 ft (1.5 m) or less

5. CFA pile diameter, length and tip elevation, top of pile and ground surface elevations

6. Auger diameter and theoretical volume of the borehole

7. Grout temperature and flow for each ready mix truck

8. Size, length, top elevation and grade of reinforcement

9. Date and time drilling begins and ends, grout is mixed and arrives on-site, pumping grout begins and ends and reinforcement is placed

10. Weather conditions including air temperature at time of grout placement

11. All other pertinent details related to CFA pile construction

After completing all CFA piles for a sound barrier wall, submit electronic copies (pdf or jpg format on CD or DVD) of all corresponding construction records.

7.0 CFA Pile Acceptance

CFA pile acceptance is based on the following criteria.

1. Grout volume factor is greater than the minimum required for any 5 ft (1.5 m) depth increment.

2. Grout is in accordance with the Contract and does not have any evidence of segregation, intrusions, contamination, structural damage or inadequate consolidation (honeycombing).

3. CFA pile and reinforcement location, alignment and elevations are within tolerances for sound barrier walls for pile excavation and steel piles are in accordance with the Contract and accepted submittals.

If the Engineer determines a CFA pile is unacceptable or unsatisfactory, additional testing, remedial measures or replacement piles are required at no additional cost to the Department.  Obtain approval for remediation proposals before performing work.  No compensation will be made for losses or damages for remedial work or investigation of unacceptable or unsatisfactory piles.

8.0 Measurement And Payment

Include the cost of the CFA piles in the unit bid price for “Sound Barrier Wall”.  No separate payment will be made for the CFA piles.  Include in this unit bid price all costs for submittals, monitoring and recording, labor, tools, equipment, reinforcement and grout complete and in place and all incidentals necessary to drill and construct CFA piles in accordance with this provision.  No additional payment will be made for drilling through non-soil materials or any costs associated with unacceptable CFA piles.
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