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Thermal Integrity Profiling 

( TIP )
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ASTM D7949

Bill Herman
Geo³T² 2015

It is obvious why we test
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Typical Inspection

Dry Cast
• Generally visual inspection only

Wet Cast
• Since visual inspection is impossible 

some NDT is needed.  Options include:
1. CSL
2. PIT (pulse echo)
3. Gamma Gamma Logging
4. Thermal Profiling
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Jones & Wu, Geotechnology, Inc.      
Missouri and Kansas

“Experiences with Cross-hole Sonic 
Logging and Concrete Coring for 
Verification of Drilled Shaft Integrity”, 
ADSC GEO3 Construction Quality 
Assurance/Quality Control Technical 
Conference, Dallas Nov 2005

Percentage of Shafts with “Anomalies”

37% 38%Top 2D, 58%Bottom 2D, 
32%

Middle, 
10%

Billy Camp, S&ME Inc.             
Southeast USA         

“Crosshole Sonic Logging of South 
Carolina Drilled Shafts: A Ten Year 
Summary”  - Presentation to ADSC 
Expo 2012, San Antonio March 2012

Cross‐hole Sonic Logging  
CSL      

Cross‐hole Sonic Logging  
CSL      

ReceiveTransmit

Fill Tubes 
with water

Pull
Probes
From
Bottom
To Top

Top view of shaft    
with 4 access tubes

Test all paths
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Cross-hole Sonic Logging
Advantages

• Checks concrete quality inside cage 

• by depth and by quadrant

• Tomography available for complicated cases

Limitations / Disadvantages
• Needs access tubes (steel tubes preferred)

• Wait min 3 days prior to test (7 days preferred)

• Cannot evaluate concrete cover

• Debonding, bleeding are issues

• leads to unnecessary coring
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6 ft diameter replacement shaft on I-35W in Minneapolis
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CSL cannot evaluate 
concrete outside cage

large shell defect
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PVC tubes
“debonding”?

CSL @ 8 days

Re-test after 
remove PVC tubes

CSL @ 11 days
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Bleed water channel effect
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Gamma-Gamma Logging
Advantages

• Gives data on concrete cover
perhaps to 100 mm range 
energy halved each 50mm”

• Compliments CSL testing

Disadvantages

• Needs many PVC access tubes (100 mm range)
(steel access tubes generally preferred for CSL) 

• Uses radioactive materials (Cesium 137)
Probe must be retrieved

( note: long probe vs. bent PVC tubes)
12
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Thermal Integrity Profiler ( TIP )
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Thermal Integrity Profiling
Advantages
 Use temperature vs. depth vs. quadrant
 Test early after casting (speeds construction)
 12 to 100 hours (depends on diameter)

 Evaluates concrete quality, cover & alignment
 Avoids CSL issues of debonding, bleed water
 Only reports significant defects

Limitations 
Use: wet-cast Drilled shafts, augercast piles
 Preplan access tubes or thermal wires
 Can test only during early curing

15

Concrete
Temperature 
versus depth
during curing

at cage

Cover

Cement
Quantity

Strength

Shaft
Serviceability

Durability
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Thermal Integrity Profiling
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CSLGGL
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TIP
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For uniform shaft, temperature is constant, 
except 1 diameter at top and bottom roll-off

Two TIP Methods
Probe or Wire

22
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Test Procedure using probes
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• Remove water from tube, if applicable
• Insert IR probe into tube 
• Collect data (top  to bottom) 
• Repeat IR scan in all tubes

CSL 
Tubes

To 
Depth 
Encoder

THERMAL WIRE® Cables

Thermal Wire
TAP Data Logger
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Data Output
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Level 1: Direct Observation (Field)

• Verify shaft length - Identify top and bottom

• Confirm cage alignment

• Locate changes in shaft diameter

Locate immediate areas of concern
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view data instantly in field
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Level 2: Added Field Records

• Relate concrete volume to meas’d temperature

• Predict as-built shaft radius, shape, and cover
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Truck volume and 
depth after each truck 
can establish the 
effective diameter for 
each shaft segment.
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Average temperature is 
related to average radius
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Thermal Integrity Profiling
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• Temperature during curing at cage is 
related to concrete quality, volume, and 
cover

• Thermal Integrity Profiler evaluates 
concrete both inside and outside the cage, 
assessing both cover and alignment

• Evaluates shaft during curing (as early as 
12 hrs)allows identification of potential 
anomalies much earlier.

Thanks for your attention

Bill Herman
Pile Dynamics, Inc.

bherman@pile.com
440-996-0600

www.pile.com


