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Problem Statement

Thermal Integrity Profiling (TIP) has proven to be an effective
method for evaluating the as-built integrity of drilled shafts.

However, TIP is rarely used for evaluating auger-cast-in-place
(ACIP) piles, as current practices do not require installation of
standard integrity access tubes.

Current integrity methods for ACIP piles 1s limited, thus their
FDOT use has been limited to foundations for sound walls.

GOAL: Translate the use of thermal integrity technology
to an effective method for evaluating ACIP piles.




Research Approach

Phase I Basis for Present Project
Literature Review
Numerical Modeling

Field Testing and Analysis
Phase II Implementation
On-site instrumentation and data collection

Analysis of data
Reporting / Conclusions / Recommendations



Site Details

DFI Demonstration Study

18 ACIP Piles; 7 with TIP instrumentation
Tied Thermal Wires
Access Tubes (probe)

Location: Okahumpka, FL (Berkel’s Yard)
Sizes: 18 and 24 inch diameter

Lengths: 40 — 601t
Reinforcement: Single bar, cage or both
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C1/C2:18-in / 24-in compression pile
Griginm Prgpnsed Pile La}rgut T1/T2:18-in / 24-in tension pile
L1 /L2 : 18-in / 24-in lateral pile
E1 : 18-in Extraction pile
DFI internal communique 2016 () : 18-in relief holes




Pile Details

TIP Wires
Diameter Length Cage Full Access
Pile , s Length Length Partial Full TIP Probe
(in) (ft) Tubes
() Center Bar Length | Length
3
El 18 40 40 threaded 4 1 No
3
Tl I8 60 o threaded B 1 No
Cl 18 60 35 #11 4 1 No
L1 18 40 35 #11 4 1 No
3
12 24 60 o threaded B 1 No
Partial
C2 24 60 35 #11 4 (Steel) 4 1 .
ength
L2 | 24 40 | 35 s [aeve) | 4 T A
ength




Tube and Wire Combined
C-2 241n (left) L-2 241n (right)
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Only Instrumentation
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Wire Only Instrumentation
E-1 181n cage (left) 31in center bar (rt.)
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Wire System
E1 (left) and L1 (r1ght)
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Data Analysis

Comparison of Wire vs Probe
Center Bar vs Cage Measurements

Comparison of AME and manual grout
volume records

Tsoil vs Tzero temperature to radius
predictions
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Radius Evaluations

Hyperbolic Temperature to Radius Relationship
Simplified Linear Approximation

Input Parameters
Placed Volume
Local Soil Temperature
Time of Evaluation

Actual Field Measurement Comparison
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M Total Grout
W Total minus vol. after grout return
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M Total minus initial pump count

M Total minus vol. after return plus auger vol.




Summary

Probe and wire measurements agreed

Center bar and cage measurements showed
similar features.

Center bars were off center below 201t (not
detected with cage measurements)

Temperature to Radius Predictions from
center bar and cage worked equally well (1f
centered)

Tso1l method was shown to be best suited for
small shafts or piles (e.g. diameter < 361n)



Conclusions

While center bar measurements have the
potential to accurately predict the as-built radius
profile, centering devices should be more robust
and spacing should be smaller

Cage measurements are not affected in the same
way

Volume of grout 1s essential for QA as well as
the T-R predictions; present methods to measure
pumped grout are accurate, but the amount of
wasted grout 1s not accurately recorded.
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Figure F.1 Pile C1 Computed Fadius from AME Data, Manual Grout Log, and TIP Data.
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Figure F.2 Pile C2 Computed Fadms from AME Data, Mamal Grout Log, and TIP Data.
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Figure F.3 Pile L1 Computed Radins from AME Data, Manual Grout Log, and TIP Data.
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Fizure F.4 Pile L2 Computed Radins from AME Data, Manual Grout Log, and TIP Data.
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Figure I.5 Pile T1 Computed Radms from AME Data, Manual Grout Log, and TIP Data.
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Figure F.6 Pile T2 Computed Radius from AME Data, Manual Grout Log, and TIP Data.
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Type of PUMP COUNT input = TNCREMENTAL' | GROUT VOLUMES
DEPTH (ft) SEGMENT SOIL GROUT PUMP COUNT INCREMENTAL ACCHUED
O Balow Top of EL Cond. | Pressura INCR. ACCRUED | Theor. Aciual Actual
R Top - Sogment | & NGVD) | S, M orH [ psil {Par 5t { 5L ) fou it [ i) % Theor. | (cu fi)
i 0 i Pila TOR ] 141.00 Soil Cond.: Start input at Pile TOP, Grout Pump Count: start imput af Pile BOTTOM.
L 5 0 136.00 185 13 178 884 1021 1169%  139.86
L 10 5 131.00 185 13 165 8.84 1021 116% 129.64
I 15 10 126.00 185 14 152 884 1100 1249% 11943
g 20 15 121.00 185 13 138 884 1021 116% : 108.43
25 20 116.00 185 13 125 884 : 1021 1169%  98.21
& 30 25 111.00 185 14 112 884 1100 124°%  88.00
36 30 106.00 185 14 a8 884 | 1100 1249%  77.00
g 40 35 101.00 185 13 84 884 1021 116%  66.00
' 45 40 9600 185 13 r 884 1021 1169% : 55.79
L 50 45 91.00 185 13 H8 884 1021 116% @ 4557
T 55 50 86.00 185 14 45 8.84 1100 124% 3536
J'!I 60 65 81.00 185 31 3 884 2436 276%  24.36
G
T
A
B
L
=
Pile BOTTOM @ depth = 60 fi 178 106.03 132 % 139.86
Total Pump Strokes Total Theor. Vol icf) ActuslTheor. (%) Actual (cf)
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