
 

455 STRUCTURES FOUNDATIONS 
 (REV 1-7-21) (FA 1-13-21) (7-21) 

SUBARTICLE 455 - 17.6.2 is deleted and the following substituted: 

  455-17.6.2 Cross Sonic Logging (CSL) and Tomography: When 
required by the Engineer, perform CSL testing in accordance with ASTM D6760. Engage 
a qualified Specialty Engineer to perform the CSL testing. The qualified CSL Specialty 
Engineer must be a Professional Engineer in the State of Florida and have a minimum six 
months experience of CSL testing, supervising the collection of CSL data and 
interpretation of CSL results. The individual performing the CLS testing in the field must 
work for the Specialty Engineer firm and have a minimum of six months experience of 
CSL testing. The Contractor shall provide all necessary access and assistance to the CSL 
Specialty Engineer to satisfactorily perform the testing. 
  When a shaft contains four tubes, test every possible tube combination. 
For shafts with five or more tubes, test all pairs of adjacent tubes around the perimeter, 
and one-half of the remaining number of tube combinations, as chosen by the Engineer. 
Pull the probes simultaneously, starting from the bottoms of the tubes, over an electronic 
depth measuring device. Perform the CSL tests with the source and receiver probes in the 
same horizontal plane. Continuously record CSL signals at depth intervals of 2-1/2 inches 
or less from the bottom of the tubes to the top of each shaft. Remove all slack from the 
cables prior to pulling to provide accurate depth measurements in the CSL records. When 
the measurements indicate a 30% or greater reduction in velocity between one or more 
pairs, take one or two concrete cores to allow further evaluation and repair, or replace the 
shaft as directed by the Engineer. Determine the location of the concrete cores by 
performing 3D tomographic analysis using the CSL measurements. The core depths shall 
be at least 5 feet deeper than the bottom of the anomaly determined by the 3D 
tomography analysis or full depth if the anomaly is within 5 feet of the bottom of the 
shaft. The Engineer may accept a drilled shaft without rock cores if an EAR demonstrates 
that the anomaly does not affect the structural and the geotechnical axial capacity, the 
structural and geotechnical lateral stability, the settlement behavior of the shaft, and that 
the anomaly will not impact the durability of the foundation. 
   When repairs are done, perform CSL measurements in all tube pair 
combinations with the source and receiver running at the same horizonal plane at the 
vertical offsets of 45 degrees above and below. Perform all measurements including the 
offset measurements from the point where the higher probe is at least 5 feet below the 
lower limit of the repaired zone to the point where the lower probe is at least 5 feet above 
the upper limit of the repaired zone. Offset measurements must be as follows: 
plus 45 degrees (source below receiver) and minus 45 degrees (source above receiver). 
Use the measurements of these two offsets in combination with the horizontal 
measurements to perform the 3D tomography. Provide the CSL measurements, CSL logs 
and 3D tomographic analysis at no additional cost to the Department.  
   After acceptance of production shafts by the Engineer, fill the 
tubes or core holes with a structural non-shrink grout in accordance with 455-17.6.1. 



 

   If the Contractor determines at any time during the non-destructive 
testing and evaluation of the drilled shaft that the drilled shaft should be replaced, no 
further testing or evaluation of that shaft is required. 
   455-17.6.2.1 Required CSL Reports: Present the CSL data and 
analysis results to the Engineer in a signed and sealed report. Include CSL logs with 
analyses of first pulse arrival time (FAT) versus depth and pulse energy/amplitude versus 
depth. Present a CSL log for each tube pair tested with any defect zones identified on the 
logs and discussed in the test report as appropriate. When offset measurements are 
required, perform 3D tomographic analysis using all offset data, and include color coded 
3D tomographic images in the report. 
   455-17.6.2.2 Evaluation of Cross Hole Sonic logging Testing: 
The Engineer will evaluate the observations during drilled shaft construction and the CSL 
test results to determine whether or not the drilled shaft construction is acceptable. 
Drilled shafts with velocity reduction exceeding 30% are not acceptable without an 
engineering analysis. 
   455-17.6.2.3 Coring and/or Repair of Drilled Shafts: If the 
Engineer determines a drilled shaft is unacceptable based on the CSL test and other 
testing, core the shaft to allow further evaluation and repair, or replace the shaft in 
accordance with 455-17.6.1.5. 
    If repairs are performed or additional shafts installed to 
correct a deficient foundation, conduct integrity testing and submit the results to the 
Engineer in accordance with 455-17.6.1.5. 
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