
Pile Dynamic Analyzer (PDA) Testing, Item SPV. 0060.xx;

Pile Dynamic Analyzer (PDA) Restrikes, Item SPV. 0060.xx.

A Description

These items consist of providing means to perform Pile Dynamic Analyzer (PDA) load testing by the engineer. This Dynamic Pile Load Testing is being done to set pile resistance criteria. Production piles will be driven conforming to pile resistance criteria produced by the engineer after PDA testing at each substructure unit. PDA Restrikes will be needed as described in this special provision and/or as directed by the engineer.

The piles and pile driving will be paid for under the appropriate special provision for piles and pile driving contained within this contract. This applies to both piles installed using the PDA criteria and for production piles installed using the criteria developed by the engineer from the PDA installations.

Data collected during the testing described herein will form the basis for the final driving criteria to be applied to production piles in the substructure unit under consideration.

B (Vacant)

C Construction
C.1 Test Locations

The engineer will perform dynamic pile load testing at the pile locations identified on the plans. These locations are referred to simply as ‘PDA Test Piles’ throughout the remainder of this specification. Piles noted as PDA Test Piles are a functional load-carrying part of the completed foundation unit and not solely used for testing.

C.2 Driving Sequence

The engineer will perform PDA testing on the first piles installed in the substructure. PDA Test Piles shall be located as shown on the footing plan. No other piles in the substructure unit shall be used for PDA testing unless agreed to by the engineer. Do not drive any other piles in the unit until all required testing has been completed and accepted by the engineer and the final driving criteria for that substructure unit has been determined and issued to the contractor in writing.

C.3 Pile Driving

Drive PDA Test Piles to penetration depths and/or penetration resistances as directed by the engineer. Drive PDA Test Piles using the accepted production driving equipment. 

C.4 Scheduling

Provide a written schedule to the engineer showing all required PDA Test Piles activities for the following week. Submit this schedule a minimum of 2 working days prior to the first day included in the schedule. Schedule the work so that PDA testing activities of any kind - installation tests, or restrike tests - will occur at no more than two locations at any given time. Schedule a minimum of one complete working day after PDA testing, (which includes restrike testing, see section C.6) is complete at a substructure unit for the engineer to provide final driving criteria for that location. If testing is complete at multiple substructure units, final driving criteria will be provided at the maximum rate of one substructure unit per one working day and in the order specified by the contractor in the testing schedule.

C.5 Installation Testing

The engineer will take dynamic measurements following procedures set forth in ASTM D4945 during the driving of piles designated as PDA Test Piles.

Prior to placement in the leads, make each designated PDA Test Pile available for predrilling the required instrument attachment holes. Support PDA Test Piles on blocking, and roll or re-position PDA Test Piles as required to facilitate the predrilling of attachment holes. The engineer will furnish the equipment, materials, and labor necessary for drilling holes in the piles. Allow a minimum of one hour per pile for this operation. Furnish vehicle access to the substructure unit to allow for PDA testing.  

Attach and remove the instruments to and from the pile following the engineer’s instructions. Take precautions and exercise care to ensure that gauges and sensors are not damaged during installation or pile movement. Check and reinstall gauges and sensors during pile driving operations at the direction of the engineer. The engineer has the option to access a pile in the leads prior to and during driving operations to ensure that the gauges and sensors have been properly installed. Make available to the engineer a safety line attached to the pile leads for the engineer’s use. Provide the engineer with sufficient time to inspect, attach, and remove gauges and sensors on the pile, if it is necessary.

It is estimated that approximately one hour per pile will be needed for both instrument attachment and removal for a total of 2 hours per installation. Continuous PDA monitoring may require multiple installations of PDA testing equipment depending on the supplied pile length. If multiple pile lengths are used to produce the final installed pile, multiple PDA equipment installations will be required.

Furnish electric power for the dynamic test equipment. The power supply at the outlet shall be 10-amp, 115-volt, 55- to 60-cycle, alternating current (AC) only. Field generators used as the power source shall be equipped with functioning meters for monitoring voltage and frequency levels.

Pile-driving criteria for each substructure unit shall be determined from dynamic pile tests conducted on the total length of each pile noted for PDA Testing in the plans. Driving on these piles shall continue until the required driving resistance is achieved for 30 consecutive hammer blows. Mark penetration per 10 consecutive hammer blows as directed by the engineer. The engineer will utilize the dynamic test data to establish the following pile driving criteria: (1) a minimum driven length below cutoff level, and (2) a maximum penetration rate per 10 hammer blows for 30 consecutive blows. Drive all remaining piles in that unit in accordance to the established criteria. The engineer may alter driving criteria as necessary to assure development of adequate pile capacity. In any pile where pile capacity or integrity is suspect, the engineer may order PDA testing.

With the PDA testing equipment attached, drive the pile as directed by the engineer. 

C.6 Restrike Tests

An initial restrike test will be performed on all test piles as part of the initial dynamic pile load test as described in section C.5. 

Wait a minimum of 6 hours, or a shorter time period as directed by the engineer, after initial pile installation is complete; then, restrike each test pile with the required dynamic testing instruments attached. 

Warm the hammer before the restrike by applying at least 20 blows to a non-test pile, or by other means acceptable to the engineer.

The maximum amount of penetration required during the restrike test will be 6 inches, or the maximum number of hammer blows required will be 30, whichever occurs first. 

The pre-approved pile-driving hammer used for restrike testing shall be capable of supplying enough energy to develop a minimum of twice the required driving resistance shown on the plans. 

Required driving resistance for production piles will be determined by dynamic pile testing conducted by the engineer.

D Measurement
The department will measure Pile Dynamic Analyzer (PDA) Testing as each individual unit acceptably completed, in which one unit includes all PDA-related effort on one pile during the initial driving.

The department will measure Pile Dynamic Analyzer (PDA) Restrikes as each individual unit acceptably completed, in which one unit includes all of the restrike and testing effort required each time the contractor sets up on a pile to do a restrike test.

E Payment
The department will pay for measured quantities at the contract unit price under the following bid items:

	ITEM NUMBER
	DESCRIPTION
	UNIT

	SPV.0060.xx
	Pile Dynamic Analyzer (PDA) Testing 
	Each

	SPV.0060.xx
	Pile Dynamic Analyzer (PDA) Restrikes
	Each


Payment for Pile Dynamic Analyzer (PDA) Testing is full compensation for facilitating the initial dynamic pile load test on a given pile, including possible multiple sensor installations.

Payment for Pile Dynamic Analyzer (PDA) Restrikes is full compensation for facilitating and doing one restrike test on a pile, including the sensor installation. 

F Delays and Standby Time
The department will assess a penalty if the contractor is not ready when the department/engineer is requested to perform the PDA tests on piles, and the department is unable to begin PDA testing on the same working day as scheduled, due to contractor delay. The penalty will be $1500/day for all working days that PDA Testing is scheduled on the project site, but no PDA testing is completed due to the contractor not being ready to perform the scheduled monitoring/driving. 
