


SPECIAL NOTE FOR  
NON-DESTRUCTIVE TESTING OF DRILLED SHAFTS  

 
Bullitt County  

Item No. 5-4000.00 
KY 1494 Bridge over Long Lick Creek - Drawing No. 26452 

 
1.0 DESCRIPTION 
 
 Crosshole Sonic Logging (CSL) is a nondestructive method to test the integrity of drilled shafts.  

The Contractor will be responsible for supplying all equipment and materials necessary to 
perform this testing, and obtaining the services of a CSL Testing Firm using personnel 
experienced with CSL testing and approved by the Engineer to perform the testing. 

 
1.1 The CSL tests must either be performed by or under the supervision of a responsible 

licensed professional engineer with: 
• a minimum of three (3) years experience performing CSL tests, and 
• experience performing CSL tests on a minimum of three (3) past projects with a 

scope and complexity similar to this project including a minimum of 60 drilled shafts 
in the past three (3) years. 

 
 If the responsible professional engineer does not perform the testing, then the responsible field 

technician who does perform the testing must meet the same experience requirements. 
 

1.2 Preliminary Submittal - At least 21 calendar days before beginning drilled shaft 
construction, submit a technical proposal prepared by the CSL Testing Firm that 
documents the personnel's experience and addresses the testing procedures.  Experience 
documentation should include resumes, references, certifications, project lists, experience 
descriptions and details, etc. Within 10 working days, the Engineer will review the 
proposal and report to the Contractor whether the CSL Testing Firm and personnel are 
approved and the proposal is acceptable. 

 
 1.3 The Contractor will be responsible for providing: 

a. access tubes which will be used for CSL testing of the drilled shafts; 
b. watertight shoes, watertight caps, and non-shrink grout; 
c. suitable working space and access to every shaft; 
d. a reliable 600 watt (minimum) generator; and 
e. any other equipment or materials necessary to accomplish the testing. 

 
Table 1 - Minimum Number of Access Tubes and CSL Logs 

 
Shaft Diameter 

(inches) 
Number 
of Tubes 

Diagonal 
Logs 

Perimeter 
Logs 

30 to 36 3 NA 3 
42 to 54 4 2 4 
60 to 78 6 3 6 
84 to  96 8 4 8 
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2.0 MATERIALS 
 

2.1 Supply the number of access tubes shown in the plans or in Table 1.  Provide access tubes 
meeting the requirements below.  The Engineer will accept access tubes based on visual 
inspection and certification that the steel pipe meets the requirements below: 
a. 1.5 to 2.0 inch ID schedule 40 steel pipe conforming to ASTM A 53, Grade A or B, 

Type E, F, or S; 
b. contains round, regular internal diameters free of defects or obstructions, including 

any at pipe joints; 
c. capable of permitting the free, unobstructed passage of a 1.4 inch diameter source and 

receiver probes; and 
d. watertight and free from corrosion with clean internal and external faces to ensure 

passage of the probes and a good bond between the concrete and the tubes. 
 

2.2  Provide watertight shoes on the bottom and removable watertight caps on the top of the 
tubes. 

2.3  Provide non-shrink grout to fill the access tubes and any cored holes at the completion of 
the CSL tests.  Use grout conforming to Section 601.03.03 of the Standard Specifications. 

 
 
3.0 CONSTRUCTION 
 
 3.1 Access Tube Installation 

a. Install access tubes equally spaced around the perimeter of each of the drilled shafts.  
b. Securely attach the tubes to the longitudinal reinforcement.  Wire-tie the tubes a 

minimum of every 3 feet so they will stay in position during placement of rebar and 
concrete.  Place the tubes so they will be parallel with each other and as near to 
vertical as possible in the finished shaft.  Even moderate bending of the tubes will 
result in large regional variations in the data. 

c. Place the tubes from 6 inches above the shaft tip to at least 3 feet above the top of 
shaft and at least 2 feet above ground level or top of casing.  Under no circumstances 
may the tubes be allowed to come to rest on the bottom of the excavation. 

d. Ensure that any joints in the tubes are watertight. 
e. During placement of the reinforcement cage, exercise care so that the tubes will not 

be damaged to the extent that would prevent a 1.4-inch diameter probe from passing 
through them. 

f. After placing the reinforcing cage and before beginning concrete placement, fill the 
tubes with clean potable water and cap or seal the tube tops to keep debris out of the 
tubes.  Replace the watertight caps immediately after filling the tubes with water. 

g. Before placing concrete, investigate at least one tube per shaft to make sure that there 
are no bends, crimps, obstructions or other impediments to the free passage of the 
testing probes. 

h. During removal of the caps from the tubes, exercise care so as not to apply excess 
torque, hammering, or other stresses which could break the bond between the tubes 
and concrete. 
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i. After concrete placement and before the beginning of CSL testing, inspect the access 
tubes and report any access tubes that the 1.4-inch diameter test probe cannot pass 
through to the Engineer.  The Engineer will make an evaluation to determine if the 
CSL testing can be successfully performed without the tube(s); the Engineer may 
require the contractor to, at its own expense, replace one or more tubes with 2-inch 
diameter holes cored through the concrete for the entire length of the shaft, excluding 
the bottom 6 inches.  Unless directed otherwise by the Engineer, locate core holes 
approximately 6 inches inside the reinforcement such that it does not damage the 
reinforcement.  For each core hole drilled, record a log with descriptions of inclusions 
and voids in the cored holes and submit a copy of the log to the Engineer.  Preserve 
the cores, identify as to location and make available for inspection by the Engineer. 

  
3.2 Grouting  -  After completion of the CSL testing and evaluation of results, and only after 

being directed to do so by the Engineer, remove the water from the access tubes and any 
cored holes, completely fill the tubes and holes with approved grout.  After grouting, cut 
the tubes flush with the tops of the drilled shafts. 

 
 
4.0 TESTING AND REPORTING 
 
The Engineer may elect to reduce the amount of testing and will pay only for the authorized quantities.   
 
 
 4.1 Testing 

a. Perform CSL testing according to ASTM D6760, “Integrity Testing of Concrete Deep 
Foundations by Ultrasonic Crosshole Testing”. 

b. Provide access to the top of the shaft for testing personnel and equipment. 
c. Perform CSL testing in accordance with generally accepted CSL Testing methods. 
d. Obtain the minimum number of CSL logs shown in Table 1 unless otherwise directed 

by the Engineer. 
e. Perform CSL testing on all completed shafts designated for testing by the Engineer, 

after the shaft concrete has cured at least 48 hours.  Additional curing time may be 
necessary, depending on the concrete admixtures that are used. 

 
4.2 Test Reports - Submit a test report prepared by the CSL Testing Firm and signed by the 

responsible professional engineer which, as a minimum, contains: 
a. Pier No., Plan Shaft No., Station, Offset, and Top of Shaft Elevation; 
b. Schematic showing a plan view of the access tube locations; 
c. CSL logs presented for each tube pair tested with any defect zones indicated on the 

logs and discussed in the report as appropriate; 
d. Analyses of initial pulse arrival time versus depth or velocity versus depth if 

requested by the Engineer; and 
e. Analyses of pulse energy/amplitude versus depth. 

 
4.3 Independent Comparison Tests  -  Consultants acting on behalf of the Department may 

perform independent comparison tests on the shafts tested by the Contractor's CSL 
Testing Firm. 
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5.0 EVALUATION OF TEST RESULTS 
 
 5.1 Allow direct communication between the CSL Testing Firm and the Department. 

5.2 The Engineer will evaluate the CSL test results in the test report to determine whether or 
not the drilled shaft integrity is acceptable.  Within 5 working days after receiving a test 
report, the Engineer will report to the Contractor whether the construction is acceptable 
or additional analyses are needed. 

5.3 The Engineer will not require the Contractor to wait for CSL testing and evaluation to 
continue drilled shaft construction.  However, if the CSL tests indicate that the integrity 
of any drilled shaft is questionable, the Engineer may direct the Contractor to suspend 
drilled shaft operations until the problem is resolved. 

5.4 Continue with construction of the structure above the drilled shafts only after receiving 
written approval to do so, based on evaluation of the CSL test results. 

5.5 If the CSL records are complex or inconclusive, the Engineer may require additional 
testing (such as Angled CSL, Crosshole Tomography, Singlehole Sonic Logging, or 
Sonic Echo/Impulse Response, etc.) or concrete cores to sample the concrete in question 
to verify shaft conditions.  If core samples are needed, obtain cores with a minimum 
diameter of 2 inches, unless directed otherwise by the Engineer. Unless directed 
otherwise by the Engineer, locate core holes approximately 6 inches inside the 
reinforcement such that they do not damage the reinforcement.  For each core hole 
drilled, record a log with descriptions of inclusions and voids in the cored holes and 
submit a copy of the log to the Engineer.  Place the cores in crates properly marked 
showing the shaft depth at each interval of core recovery.  Transport the cores and logs to 
the Geotechnical Branch in Frankfort for inspection and testing.  Grout the core holes in 
accordance with Section 3.2 above.    

5.6 If the additional testing or evaluation of cores indicate that concrete for any drilled shaft 
on which additional testing or coring was required is acceptable, the Department will pay 
for the additional testing and concrete coring and grouting on a cost plus basis.  If the 
additional testing or evaluations of cores indicate that the concrete for any drilled shaft 
concrete is unacceptable, the additional testing and concrete coring and grouting will be 
at the expense of the Contractor. 

5.7 If defects are found, the original structural designer will perform structural analyses, at 
the expense of the Contractor, based on the design criteria established for the structure to 
assess the effects of the defects on the structural performance of the drilled shaft.  If the 
results of the analyses indicate that there is conclusive evidence that the defects will 
result in inadequate or unsafe performance under the design loads, as defined by the 
design criteria for the structure, the Engineer will reject the shaft. 

5.8 If any shaft is rejected, provide a plan for remedial action to the Engineer for approval.  
Any modifications to the foundation shafts and/or other substructure elements caused by 
the remedial action will require calculations and working drawings by the original 
structural designer, at the expense of the Contractor.  Begin remediation operations only 
after receiving approval from the Engineer for the proposed remediation.  All remedial 
action will be at no cost to the Department and with no extension of contract time. 
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6.0 METHOD OF MEASUREMENT 
 
 
The Department will pay for the accepted quantities of “CSL Testing Mobilization” at the contract unit 
price per each mobilization. This will constitute full compensation for all costs associated with 
mobilizing the CSL Testing Firm to the site, including travel to the site and per diem, regardless of the 
number of shafts tested during each mobilization. The bid for CSL Testing Mobilization will not count 
toward the maximum allowable bid for Mobilization as defined in Section 110 of the Standard 
Specifications. 
 
The Department will pay for the authorized and accepted quantities of “CSL Access Tubing” at the 
contract unit price per each shaft. This will constitute full compensation for all costs and delays 
associated with installing the CSL Access Tubing in a single shaft, including but not limited to 
providing and installing access tubing, and providing and placing grout in access tubes. 
 
The Department will pay for the authorized and accepted quantities of “CSL Testing” at the contract unit 
price per each shaft tested. This will constitute full compensation for all costs associated with providing 
access for testing personnel and equipment, performing the CSL Testing in a single shaft, and reporting 
the results to the Engineer. 
 
The Department will pay for additional testing and concrete coring required to investigate shafts with 
complex or inconclusive CSL records on a cost plus basis, if evaluation of the additional testing or cores 
indicates that concrete for that drilled shaft is acceptable. This will constitute full compensation for all 
costs and delays associated with performing additional tests, obtaining and delivering concrete cores to 
the Division of Materials, and grouting core holes. 
 
 
7.0 PAYMENT 
 
The Department will pay for the completed and accepted quantities under the following: 
 
 
Pay Item Pay Unit 
 
CSL Testing Mobilization   Each 
CSL Access Tubing    Each 
CSL Testing     Each 
 
 
The Department will consider payment as full compensation for all work required under this Special 
Note. 
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