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Overview 

• TASK 1 : EDC – PDA – CAPWAP Comparison 
– Capacities, Stresses, Energies, and Beta 
 

• Task 3: Improvements in Estimating Skin Friction and 
End Bearing 

 
• Task 3: Pile Freeze – Prediction of Pile Skin Friction 

and End Bearing separately and changes in each with 
time 



TASK 1 : EDC – PDA Comparison 
139 Monitored Piles   and  213,000 Blows 
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TASK 1 : EDC – PDA Comparison 
139 Monitored Piles   and  213,000 Blows 
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Statistical Results for various versions :  
Based on Per Pile 
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Fixed/PDA UF/PDA CSX CSB TSX EMX Beta Fixed/PDA UF/PDA CSX CSB TSX EMX Beta
Count 148 148 149 143 140 148 147 Count 148 148 149 143 140 148 147

Average 0.89277 0.90959 0.93195 0.74471 0.87614 0.98772 0.96620 #Blows 233824 233673 233844 225455 226138 233579 230933
Stddev 0.14992 0.15786 0.09558 0.17598 0.25159 0.25370 0.10824 Sum 208926.7 213868.5 217434.3 168829.3 201612.2 227872.2 222098.5

COV 0.16792 0.17354 0.10256 0.23630 0.28716 0.25685 0.11202 Average 0.89352 0.91525 0.92983 0.74884 0.89155 0.97557 0.96174
%n 0.98667 0.98667 0.99333 0.95973 0.98592 0.98667 0.98000 Stddev 0.14992 0.15786 0.09558 0.17598 0.25159 0.25370 0.10824

Median 0.92610 0.91317 0.93820 0.74987 0.89874 0.96670 0.99576 COV 0.16778 0.17247 0.10279 0.23500 0.28220 0.26005 0.11254
%n 0.87710 0.89784 0.91281 0.70877 0.84639 0.95663 0.93240

Median 0.92610 0.91317 0.93820 0.74987 0.89874 0.96670 0.99576

SMART PILE VERSION - 3.761 (all piles, old + new) - 7/27/2011
Based on per pile, Smart Pile version 3.761 Based on Councurrent blows, Smart Pile version version 3.761

EDC is conservative when compared to PDA with Fixed Jc for Capacity estimates for both pile and 

concurrent blow comparisons. 0.173 < COV 

 

UF EDC (Variable Jc) is conservative, UF/PDA <0.915 and  0.173 <COV; 

 

Top Compressive Stress, CSX varies from 0.92 to 0.93 with COV < 0.1 

 

Compression Tip Stress, CSB – 0.74 to 0.75 with    0.24 < COV 

 

TSX varies from 0.87 to 0.89& 3.6 of 1.2 to 0.89  with  0.28 < COV 
 



EDC – CAPWAP Comparison for Version 3.73 
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EDC Version 3.761 – CAPWAP Comparison 



TASK 3 Improved Side Friction Predictions 
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Prior: 2010 to 2011 

Homogeneous 
Linear Skin Friction 



TASK 3 Improved Side Friction Predictions 

New: 2011 to 2012 

Pile Divided 
Into Segments 
With Nonlinear 
Skin Friction 



Comparison of 
Numerical And Analytical 
Solution for Homogenous 
Linear Soil Skin Friction 
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Example Dixie Highway: 



Example Dixie 
Highway: 

Restrike Blows 
1 week after EOID 



Example 
Caminada Bay, 
Louisiana 

30”x30”x70 ft Prestressed 
Concrete in Sand, Silt & Clay 



Example 
Caminada Bay, 
Louisiana 

Restrike Blows 
1 week after EOID 



Dixie Highway, 
Pier 4, Pullout Test 

Average Skin Friction 
EOD ∼ 620 kN 
BOR – 3Days ∼950 kN 
50% Increase in 3Days  
Load Test, 7days 1000kN 



Skin Friction Freeze 
At Other Load Test 
Piles 1 & 2 

Average Skin Friction 
Increased: 
45% - Pile 1 and 
55% - Pile 2  
After 7 days vs. 
38% after 3 days in 
Pier 4 

Suggesting Increase 
 function of Time (log) 



Estimation of Skin Friction Changes with Time 
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 Skin Friction of Dixie Highway Bent 1, Pile 1 
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 Skin Friction of Dixie Highway, Bent 7, Pile 2 
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Skin Friction Freeze At Other Sites 



Skin Friction Freeze At Other Sites 



Skin Friction Freeze At Other Sites 



Skin Friction Freeze At Other Sites 

No Change After 4 Days 



Estimation of Tip Resistance Changes with Time 



• Use of Force Equilibrium and Energy to Assess 
Static Tip Resistance 
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Task 3: Improve Pile Freeze and Pile Capacity  

accel 
Vel. Dis. 

viscous 
damp 

mass stiffness 

Improved Pile Tip Capacity: 

Tip Strain Gage Tip Accelerometer 

Applied 
force 

Static 
force 



Energy Method For Accessing Damping 
and Static forces 

EDC Blow 777 Forces vs. Time at Pile Tip of Pier 8 Pile 

0 0 

-300.00 

-200.00 

-100.00 

0.00 

100.00 

200.00 

300.00 

400.00 

500.00 

600.00 

700.00 

0 0.01 0.02 0.03 0.04 0.05 

Fo
rc

e 
(k

ip
s)

 

Time (sec) 

Inertia Force 

Static Resistance 

damping force 

applied force 

predicted gage 
force 

Where damping  
and inertia forces  
are zero, static 
 force is equal 
 to applied force. 
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Energy Method For Accessing Damping and 
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Dixie Highway 24”x50’, Pile 1 
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Dixie Highway 24”x50’  
Pile 1 Pile 2 

BOR 
6 days 
9 days load test 

BOR 
13 days 
9 days load test 

BOR 
6 days 
9 days load test 

BOR 
13 days 
9 days load test 

Approx ∼ 20% Increase in Tip 
Resistance Due to Freeze 



Example 
Caminada Bay, 
Louisiana 

30”x30”x70 ft Prestressed 
Concrete in Sand, Silt & Clay 

23% Increase in Tip 
Resistance Due to Freeze 

BOR Blows (7days) 
Load Test: 
9days after EOD 

EOD Blows 
Load Test: 
32 days after EOD 

BOR Blows (30days) 
Load Test: 
32 days after EOD 

15% Increase in Tip 
Resistance Due to Freeze 



Insufficient Hammer Energy to Pile Tip 

Skin Friction 620 kN Skin Friction 950 kN 

Dixie Highway, Pier 4 

End Bearing 2800 kN End Bearing 2000 kN 



Insufficient Hammer Energy to Pile Tip 

St Sebastian River I75 

End Bearing 1200 kN End Bearing 800 kN 

Loss of 1/3 EB (400kN) Due to 1/3 Loss Mobilized Displacement  

NCHRP Synthesis 20-5, Topic 41-10 (2010) “Developing Production Pile Driving Criteria From 
Test Pile Data ---Use of Superposition to combine base resistance from initial drive with side  
Resistance from early blows of restrike” 
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FDOT Measured Force (kips) 

Comparison of (FDOT) Measured and 
 EDC Predicted Forces (20 Values) 

FDOT Total Forces (Side + Tip) 

FDOT Compression Skin Resistance 
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