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Overview

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

• Task 2: Database – Measured Static Resistance vs. 
Estimated Resistance from Dynamic Measurements

• 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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EDC vs. CAPWAP, Early Version -3.6
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EDC Version 3.72 – CAPWAP Comparison
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EDC – CAPWAP Comparison for Version 3.73
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EDC Version 3.73 – CAPWAP Comparison



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



Statistical Results for various versions 
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Fixed/PDA UF/PDA CSX CSB TSX EMX Beta Fixed/PDA UF/PDA CSX CSB TSX EMX Beta
Count 137 138 137 132 130 136 132 Count 137 138 137 132 130 136 132

Average 0.89605 0.89489 0.92279 0.74142 0.85162 0.96803 0.96344 #Blows 212463 212904 209253 204094 205828 212123 204497
Stddev 0.14900 0.17115 0.09154 0.17697 0.26635 0.25627 0.10483 Sum 192408.9 193703.4 191708.1 152097.6 179718.2 200074.4 196167.8

COV 0.16629 0.19126 0.09920 0.23869 0.31276 0.26473 0.10880 Average 0.90561 0.90982 0.91615 0.74523 0.87315 0.94320 0.95927
%n 0.98561 0.98571 0.98561 0.95652 0.98485 0.98551 0.96350 Stddev 0.14900 0.17115 0.09154 0.17697 0.26635 0.25627 0.10483

Median 0.92753 0.91182 0.93055 0.74932 0.89364 0.93301 0.99598 COV 0.16453 0.18812 0.09992 0.23747 0.30505 0.27170 0.10928
%n 0.88155 0.88748 0.87834 0.69685 0.82340 0.91667 0.89877

Median 0.92753 0.91182 0.93055 0.74932 0.89364 0.93301 0.99598

Fixed/PDA UF/PDA CSX CSB TSX EMX Beta Fixed/PDA UF/PDA CSX CSB TSX EMX Beta
Count 137 138 137 132 131 136 134 Count 137 138 137 132 131 136 134

Average 0.98460 1.12123 0.92490 0.76775 1.20457 1.01528 0.97500 #Blows 212014 212865 209253 204498 205119 210158 207098
Stddev 0.17387 0.24122 0.08891 0.17862 0.29364 0.22608 0.04292 Sum 207787.0 235262.9 192798.4 159467.6 249399.4 209675.1 202700.6

COV 0.17659 0.21514 0.09613 0.23266 0.24377 0.22268 0.04402 Average 0.98006 1.10522 0.92137 0.77980 1.21588 0.99770 0.97877
%n 0.97857 0.98571 0.98561 0.97059 0.98496 0.98551 0.97810 Stddev 0.17387 0.24122 0.08891 0.17862 0.29364 0.22608 0.04292

Median 0.98718 1.10558 0.92482 0.77918 1.20217 1.00839 0.97353 COV 0.17740 0.21825 0.09650 0.22906 0.24150 0.22660 0.04386
%n 0.95200 1.07789 0.88333 0.73062 1.14266 0.96065 0.92870

Median 0.98718 1.10558 0.92482 0.77918 1.20217 1.00839 0.97353

Fixed/PDA UF/PDA CSX CSB TSX EMX Beta Fixed/PDA UF/PDA CSX CSB TSX EMX Beta
Count 137 136 136 132 129 136 132 Count 137 136 136 132 129 136 132

Average 0.96435 1.08137 0.92640 0.79733 1.19847 1.01084 0.98178 #Blows 209683 208505 205867 201138 200582 208832 203447
Stddev 0.18514 0.19845 0.08642 0.18672 0.28952 0.21628 0.03612 Sum 204202.7 227738.7 190065.2 160121.4 240833.1 204175.1 200358.4

COV 0.19199 0.18352 0.09328 0.23418 0.24157 0.21396 0.03679 Average 0.97386 1.09225 0.92324 0.79608 1.20067 0.97770 0.98482
%n 0.98561 0.97842 0.98551 0.95652 0.97727 0.99270 0.97059 Stddev 0.18514 0.19845 0.08642 0.18672 0.28952 0.21628 0.03612

Median 0.95484 1.08013 0.93020 0.81627 1.20760 1.00194 0.97986 COV 0.19011 0.18169 0.09360 0.23455 0.24113 0.22121 0.03668
%n 0.93558 1.04341 0.87081 0.73362 1.10341 0.93545 0.91797

Median 0.95484 1.08013 0.93020 0.81627 1.20760 1.00194 0.97986

SMART PILE VERSION - 3.72

SMART PILE VERSION - 3.6

Based on per pile, Smart Pile version 3.72 Based on Councurrent blows, Smart Pile version version 3.72

SMART PILE (EARLIER VERSION)

Based on per pile, Smart Pile version 3.6 Based on Councurrent blows, Smart Pile version version 3.6

Based on per pile, Earlier version of Smart Pile Based on Concurrent blows, Earlier version of Smart Pile



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 139 139 140 134 131 138 139 Count 139 139 140 134 131 138 139

Average 0.89007 0.90563 0.92404 0.74054 0.87546 0.96531 0.96370 #Blows 213885 213734 213905 205516 206199 213157 213631
Stddev 0.15218 0.16103 0.09198 0.17708 0.25878 0.24184 0.11699 Sum 190755.8 194432.4 196359.3 153196.6 183982.0 201992.4 204898.3

COV 0.17097 0.17781 0.09954 0.23912 0.29559 0.25053 0.12140 Average 0.89186 0.90969 0.91797 0.74542 0.89225 0.94762 0.95912
%n 0.98582 0.98582 0.99291 0.95714 0.98496 0.97872 0.98582 Stddev 0.15218 0.16103 0.09198 0.17708 0.25878 0.24184 0.11699

Median 0.92586 0.91086 0.93168 0.74932 0.90079 0.93429 0.99587 COV 0.17063 0.17702 0.10020 0.23755 0.29003 0.25521 0.12198
%n 0.87397 0.89082 0.89965 0.70189 0.84294 0.92545 0.93877

Median 0.92586 0.91086 0.93168 0.74932 0.90079 0.93429 0.99587

Fixed/PDA UF/PDA CSX CSB TSX EMX Beta Fixed/PDA UF/PDA CSX CSB TSX EMX Beta
Count 139 139 140 134 131 138 139 Count 139 139 140 134 131 138 139

Average 0.88997 0.90531 0.92404 0.74054 0.87543 0.96528 0.96369 #Blows 213885 213734 213905 205516 206199 213157 213631
Stddev 0.15203 0.16045 0.09198 0.17708 0.25881 0.24182 0.11700 Sum 190710.6 194347.2 196359.3 153196.6 183988.1 201986.4 204897.3

COV 0.17082 0.17724 0.09954 0.23912 0.29564 0.25052 0.12140 Average 0.89165 0.90929 0.91797 0.74542 0.89228 0.94759 0.95912
%n 0.98582 0.98582 0.99291 0.95714 0.98496 0.97872 0.98582 Stddev 0.15203 0.16045 0.09198 0.17708 0.25881 0.24182 0.11700

Median 0.92586 0.91074 0.93168 0.74932 0.90079 0.93429 0.99587 COV 0.17050 0.17646 0.10020 0.23755 0.29006 0.25519 0.12198
%n 0.87377 0.89043 0.89965 0.70189 0.84297 0.92543 0.93876

Median 0.92586 0.91074 0.93168 0.74932 0.90079 0.93429 0.99587

Fixed/PDA UF/PDA CSX CSB TSX EMX Beta Fixed/PDA UF/PDA CSX CSB TSX EMX Beta
Count 138 139 140 135 131 138 138 Count 138 139 140 135 131 138 138

Average 0.91352 0.92878 0.92511 0.73569 0.88048 0.98537 0.96576 #Blows 210440 211291 213905 205946 205899 213157 210994
Stddev 0.15199 0.18849 0.09310 0.18510 0.27464 0.24012 0.11164 Sum 191857.3 196321.1 196542.9 152533.3 185593.8 206344.2 203346.5

COV 0.16637 0.20295 0.10064 0.25159 0.31192 0.24369 0.11560 Average 0.91170 0.92915 0.91883 0.74065 0.90138 0.96804 0.96375
%n 0.97872 0.98582 0.99291 0.96429 0.98496 0.97872 0.97872 Stddev 0.15199 0.18849 0.09310 0.18510 0.27464 0.24012 0.11164

Median 0.93089 0.92671 0.93319 0.74539 0.89883 0.96686 0.99600 COV 0.16671 0.20287 0.10132 0.24991 0.30469 0.24805 0.11584
%n 0.87902 0.89947 0.90049 0.69885 0.85032 0.94539 0.93166

Median 0.93089 0.92671 0.93319 0.74539 0.89883 0.96686 0.99600

SMART PILE VERSION - 3.761

SMART PILE VERSION - 3.76

SMART PILE VERSION - 3.73

Based on per pile, Smart Pile version 3.761 Based on Councurrent blows, Smart Pile version version 3.761

Based on per pile, Smart Pile version 3.76 Based on Councurrent blows, Smart Pile version version 3.76

Based on per pile, Smart Pile version 3.73 Based on Councurrent blows, Smart Pile version version 3.73

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



Observations:
 All versions of EDC are conservative when compared to PDA with Fixed Jc for Capacity estimates 

for both pile and concurrent blow comparisons. 0.17 < COV < 0.21

UF EDC (Variable Jc) varies from 0.91 to 1.1 with later version less than 1.0; and  

0.18<COV<0.22;

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

Compression Tip Stress, CSB – 0.74 to 0.79 with    0.23 < COV < 0.25

TSX change from version earlier versions & 3.6 of 1.2 to 0.89 for version 3.72 to 3.761

AVERAGE 
Values Fixed/PDA

COV 
Fixed/PDA UF/PDA

COV  
UF/PDA

CSX
EDC/PDA

CSB
EDC/PDA

COV  
CSB

TSX
EDC/PDA

Earlier
Version 0.97 0.18 1.09 0.18 0.93 0.79 0.23 1.20

Version 3.6 0.98 0.21 1.10 0.22 0.92 0.77 0.23 1.20

Version 3.73 0.91 0.18 0.93 0.19 0.93 0.74 0.25 0.90
Version 
3.761 0.894 0.17 0.915 0.16 0.93 0.75 0.24 0.89



• Davisson Capacity Assessment
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TASK 2: DATABASE vs. Static Testing



Pile No.
FDOT 
Total 

Capacity
(kips)

FDOT
Tip 

Capacity
(kips)

FDOT
Skin

Capacity
(kips)

UF 
Method 
Total 

Capacity
(kips)

(version 3.72)

UF 
Method 

Tip 
Capacity

(kips)
(version 3.72)

UF 
Method 

Skin
Capacity

(kips)
(version 3.72)

Dixie 
Highway 

End Bent 1

430 296 134 448 349 99

Dixie 
Highway 

Pier 8

380 200 180 470 270 220

Caminida 
Bay Bent 1

540 144.8 395.2 574 94 480

Caminida 
Bay Bent 7

625 80 545 587 67 520

I-95
Version 3.5

380 200 180 369 263 106

Comparison of Measured and Predicted Forces



Comparison of Measured and Predicted Forces
Pile No. FDOT

Skin 
Capacity

(kips)

UF Method
Skin

Capacity
(kips)

(version 3.6)

Dixie Highway
Pier 4

212 171

5th St Bascule Bridge
Pier 2 Pile 37 185 220

5th St Bascule Bridge 
Pier 2 Pile 53 180 200

5th St Bascule Bridge 
Pier 3 Pile 9 68 150

5th St Bascule Bridge 
Pier 3 Pile 42 153 215

Future Monitoring:
Louisiana
Mississippi
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• Use of Force Equilibrium and Energy to Assess 
Static Tip Resistance
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Task 3: Improve Pile Freeze and Pile Capacity 
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Algorithm (1-2 sec per blow)
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Dixie Pier 8 (Pre and Post Load Test)
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Dixie Bent 1 (Pre Load Test)
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Caminida Bay Louisiana
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Side Friction: EOD vs. BOR
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 Skin Friction of Dixie Highway Pile 1 
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 Skin Friction of Caminida Bay Pile 1 
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 Skin Friction of Dixie Highway, Pile 1 
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Estimation of Skin Friction Changes with Time
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