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Scope of Work
 Task 1 – Test piles (5) at Choctawhatchee Bay bridge

 EDC install
 EDC monitoring during install
 EDC measurements during static load tests

 Task 2 – Analysis and comparisons
 UF method (SP Review) analysis for total, skin and tip
 Tran et al (2012) methods for analysis of skin and tip
 Analyze EOID and BOR blows for all 5 piles
 Compare measured load test to EDC predictions (i.e., UF 

method and Tran et al methods)
 Task 3 – Develop LRFD resistance factors

 Augment dataset from Phase I (FDOT BDK-75-977-24)
 Determine method bias and resistance factors
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Choctawhatchee
Bay Bridge
Test Piles

 Pier 13 test pile
 30 in square
 Gauges 2B from top and 

bottom
 160 ft long

 Piers 25, 33, 59 & 84
 30 in square with void
 Gauges in solid and 

voided sections
 160 ft long
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Choctawhatchee Bay – EDC New method 
(Tran et al., 2012)
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Choctawhatchee Bay – Pier 13

 Pile was driven, cut off, and load tested
 3 days between EOID and BOR
 38 days between BOR and load test
 EDC not accessible for load test and restrikes
 Measured/Predicted not useful
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Choctawhatchee Bay – Pier 25 Load Test
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Choctawhatchee Bay – Pier 33 Load Test
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Choctawhatchee Bay – Pier 59 Load Test
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Choctawhatchee Bay – Pier 84 Load Test
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Choctawhatchee Bay – Time Between 
EOID, BOR, and Load Test

Pier – Test Pile

25 33 59 84
EOD 1

(3/12/14)
Tip El. -115 ft

EOID
(3/26/14)

Tip El. -130 ft

EOID
(4/22/14)

Tip El. -106 ft

EOD 1
(5/7/14)

Tip El. -86 ft

BOR 1 
(3/20/14)

BOR
(4/1/14)

BOR
(4/22/14)

EOD 2
(5/9/14)

Tip El. -96 ft
EOD 2

(3/26/14)
Tip El. -125 ft

EOD 3
(5/13/14)

Tip El. -105 ft

BOR 3 
(4/1/14) 

EOD 4 and 
BOR

(5/15/14)
Tip El. -115 ft

Load Test
(4/22/14)

Load Test
(5/3/14)

Load Test
(5/9/14)

Load Test
(5/19/14)

Note: For the test pile at pier 25, EDC gages were not monitored 
during restrike on 3/24/14.

10



Bayou Lacassine Bridge, Louisiana
 2 Test piles (Haque et al., 2014)

 30 in2 – 75 ft long with 16.5 in diameter void, 70 ft long
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Measured & Predicted – UF Method 

 16 piles
 34 values

 US 331 solid 
section

 42 values
 US 331 solid 

& voided 
section

Solid 
Section

Voided 
Section
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Measured vs Predicted – UF Method 
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Measured & Predicted – Tran et al 
Method 

 15 piles
 33 values

 US 331 solid 
section

 39 values
 US 331 solid 

& voided 
section

Solid 
Section

Voided 
Section 14



Measured vs Predicted – Tran et al 
Method 

15



Data Quality 
Better Data
 Pile tested to failure
 Pile EDC observed during load test (i.e., measured skin and 

tip capacity)
 Pile compression tests

Good Data
 Pile not loaded to failure
 Predictions used based on pile movement (pile not loaded to 

failure)
 Estimated measured skin and tip pile capacity (i.e., 

application of DeBeer’s method)
 Pile tension tests
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Resistance Bias, λR Better and Good Data 
 Bayesian updating of summary statistics
 Technique to account for “quality” of data subsets
 Applied in pile capacity predictions (Kwak et al, 2010; Yu, 2006; Zhang and Tang, 

2002)
 Updated summary statistics, µU and σU

2 (Ang and Tang, 1975)

Method Better Good Updated
UF µB = 1.06

σB = 0.318
CVB = 0.298
N = 25

µG = 0.981
σG = 0.304
CVG = 0.310
N = 17

µU = 0.998
σU = 0.212
CVU = 0.212
N = 42

Tran et al 
(2012)

µB = 1.01
σB = 0.229
CVB = 0.226
N = 25

µG = 1.0
σG = 0.268
CVG = 0.266
N = 14

µU = 0.991
σU = 0.169
CVU = 0.17
N = 39

µU =
µBσG2 + µGσB2

σG2 + σB2
σU2 =

σG2 � σB2

σG2 + σB2

17



Resistance Factors 
 LRFD Φ for AASHTO (2014) parameters: qD/qL = 2, dead load factor 

γD=1.25, live load factor γL=1.75, dead load bias λD=1.08, live load bias 
λL=1.15, CVD=0.128, CVL=0.18, β = 2.33 (single pile in a group)

 Calculated resistance factors for single tested piles
 Based on monitored solid (14) and solid top/tip with void piles (6)
 Not based on cylinder piles
 Due to the limited database, results from the first two columns should be 

considered preliminary

Calibration 
Method

Prediction Method

UF Tran et al PDA/CAPWAP
FOSM 0.64 (β=2.33) 0.68 (β=2.33) (0.65 β=2.5, FDOT)
FORM 0.71- 0.74 0.79- 0.81 Not computed yet
FOSM: First Order Second Moment; FORM: First Order Reliability Method
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Thank You!

Questions?
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