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Why should we test drilled shafts?
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Major defects can lead to foundation failures
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Outline
Current State of Practice Methods

Cross hole Sonic Logging (CSL)
Thermal Integrity Profiling (TIP)

Cost & Schedule on Railroad Projects
Case Studies

Accelerated Railroad Project Schedule
Defective Railroad Project Shaft
WSDOT Core and Confirmed Defect
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Cross Hole Sonic Logging
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Cross Hole Sonic Logging

ReceiveTransmit

ASTM D6760 02

Plan view of shaft with 4 access tubes

Sonic Waves, emitted in one tube are
received in another if concrete quality is

satisfactory
A R E M A  2 0 1 7  A N N U A L  C O N F E R E N C E

Cross Hole Sonic Logging
Advantages

Evaluates concrete quality
inside cage
Provide results by depth
and by quadrant
Tomography available for
complex cases
Large testing window,
repeat tests can be
performed

Limitations
Wait a minimum of 3 4
days prior to testing
Requires access tubes and
post grouting
Cannot evaluate concrete
cover
Debonding and bleed
water may lead to
unnecessary coring
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Thermal Integrity Profiling
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TIP Overview
Heat generated by curing cement is
measured and used to assess integrity
Increases in temperature correspond to
increases in concrete cover (bulge)
Decreases in temperature correspond
to contaminated or reduced quality
zones
Cage Alignment assessed by viewing
diametrically opposite cables
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Thermal Integrity Profiling
Advantages

Evaluates full shaft cross
section, including cover
outside reinforcing cage
Evaluates cage alignment
Accelerated project schedules
Results available 20 30 hours
after placement
Insensitive to debonding
Access tubes eliminated

Limitations
Early testing window (early
in hydration process)
Cables lengths require pre
planning
Requires detailed
installation records including
the concrete volume placed
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Case Study: TIP as a Substitute for CSL
Railroad Bridge
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Effective Radius for Shafts 1, 2, and 3
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Case Study: TIP as a Substitute for CSL
Railroad Bridge
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Effective Radius for Bent 2
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