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July 6, 2012 J019907.01 
 
Dr. Ronaldo Luna, PhD 
Missouri University of Science and Technology 
130 Butler-Carlton Hall 
1870 Minor Circle 
Rolla, Missouri 65409-0300 
 
Re: High-Strain Dynamic Pile Testing Report 

Scott County Test Pile 
Evaluation of Pile Load Tests for use in Missouri LRFD Guidelines 
Scott County, Missouri 

 
Dear Dr. Luna: 
 

Presented in this report are the results of high-strain dynamic testing services performed 
for the referenced project.  Our services were performed in accordance with ASTM D4945-08 
Standard Test Method for High-Strain Dynamic Testing of Deep Foundations.   
 
 The test pile program included installing a 14-inch diameter by 3/8-inch wall pipe pile 
and performing 1.8-hour restrike to estimate the axial capacity.  It is our understanding that a 
static load test was performed on the pile seven days after installation.  A summary of the 
dynamic test pile is provided in the following table. 
 

TEST PILE SUMMARY 

Test Pile 
Identifier 

Test Type Pile Type 
Steel 

Grade  
(ksi) 

End 
Condition

Pile 
Alignmen

t 

Test Pile 
Length 
(feet) 

Test Pile 
End-of-drive 
and Restrike 

PP 14X3/8 45 Closed Vertical 35 

The Federal Highway Administration (FHWA) recommends limiting the tension and 
compressive stresses during driving to 90 percent of the yield stress (0.9Fy), or 40.5 ksi for ASTM 
A252 Grade 3 steel (i.e. 45 ksi). 

 
Pile Hammer and Driving System 

 
 The test pile was driven and restrike performed using a Delmag D19-32 open-ended 
diesel hammer.  Reportedly, the hammer has a ram weight of 4.0 kips, a maximum rated energy of 
42.4 ft-kips, an equivalent rated stroke of 10.6 feet and four fuel settings.  The hammer cushion and 
helmet assembly details were not provided.   
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Soil Conditions 
 
 Based on Boring H-11-16, the stratigraphy generally consists of medium to very dense, 
fine-to coarse-grained sand.  Please refer to the bridge plans for additional boring information.   
 
Field Work 

 
 The end-of-drive and restrike tests were performed by Chester Bross Construction Company 
and dynamically monitored by an engineer from Geotechnology.  The pile driving blow counts for 
the end-of-drive test, which are listed on the pile driving record included in Appendix A, were 
recorded by a representative of the Missouri University of Science and Technology.   
 
 During testing, dynamic measurements of strain and acceleration were recorded using a Pile 
Driving Analyzer (PDA) Model PAX manufactured by Pile Dynamics, Inc. of Cleveland, Ohio.  
Dynamic monitoring was accomplished using two strain gauges and two accelerometers mounted 28 
inches below the pile top.  The PDA processed the strain and acceleration records and calculated the 
transferred energy, compression and tension stress and the mobilized static bearing capacity using 
the maximum Case Method (RMX) equations.   
  
Data Reduction and Evaluation 
 
 An engineer from Geotechnology operated the analyzer and observed the associated testing.  
The recorded force and velocity curves were viewed real-time to evaluate the pile integrity, data 
quality and estimated capacity.  Data were digitally stored on the PDA for subsequent reprocessing 
and analysis.  The PDA data, which are presented in graphical and tabulated format, are presented as 
Appendix B.  The following information is included in the PDA data summaries. 
 

 BLC – observed blow count 
 STK – measured stroke 
 EMX – energy transferred to the pile 
 ETR – energy transfer ratio, EMX divided by maximum rated energy 
 CSX – maximum average axial compressive stress at the sensors 
 CSB – maximum computed compressive stress at the tip 
 TSX – maximum average tensile stress 
 FMX – the maximum compressive force at the sensors 
 VMX – the maximum downward velocity at the sensors 
 RMX – maximum Case Method capacity using the Case damping constant provided 

in the summary header (i.e. 0.7 and 0.9) 
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Representative blows from data collected at the end-of-drive and near the beginning of 
restrike were subsequently analyzed using Case Pile Wave Analysis (CAPWAP) signal matching 
software.  Detailed CAPWAP results are presented in Appendix C.   
 
Discussion and Results 
  
 Hammer Performance.  To maintain a minimum two blows per inch, the test pile was 
driven and restrike performed using a hammer fuel setting of two.  Presented in the following table 
are the average and maximum measured stroke, transferred energy and driving efficiency for the 
test pile. 
 

Test Pile 
Identifier 

Test Type 
Stroke        

STK (feet) 
Force         

FMX (kips) 

Transferred 
Energy  

EMX (kip-ft) 

Driving 
Efficiency     
ETR (%) 

Avg. Max. Avg. Max. Avg. Max. Avg. Max. 

Test Pile 
End-of-

drive 
4.3 5.0 340 412 10.1 14.9 23.8 35.2 

Restrike 4.4 5.3 357 435 9.9 14.4 23.3 33.9 

 
 Driving Stresses and Pile Integrity.  The maximum compressive and tensile stresses were 
monitored during testing using the PDA and were maintained within the FHWA recommended 
limits.  Based on our review of the dynamic test data, pile damage was not detected.  The 
maximum pile head compressive stresses averaged over the pile cross section, maximum 
computed compressive stress at the tip and the maximum average tensile stresses are presented in 
the following table. 
 

Test Pile 
Identifier 

Test Type 

Compressive 
Stress CSX 

(ksi) 

Tip Comp. 
Stress  CSB 

(ksi) 

Tensile Stress 
TSX (ksi) 

Avg. Max. Avg. Max. Avg. Max. 

Test Pile 
End-of-

drive 
21.2 25.7 12.0 15.2 1.4 4.4 

Restrike 22.3 27.1 12.5 15.0 2.5 4.5 

   
 Axial Capacity.  A summary of the CAPWAP results are presented in the following table. 

 
 
 





 

 

 
APPENDIX A 

 
PILE DRIVING RECORD 



Feet Blows Feet Blows Feet Blows Feet Blows Feet Blows
1 26 51 76 101
2 27 52 77 102
3 28 53 78 103
4 29 54 79 104
5 24 30 55 80 105
6 31 31 56 81 106
7 31 32 57 82 107
8 29 33 58 83 108
9 28 34 59 84 109
10 28 35 60 85 110
11 27 36 61 86 111
12 28 37 62 87 112
13 26 38 63 88 113
14 27 39 64 89 114
15 28 40 65 90 115
16 26 41 66 91 116
17 26 42 67 92 117
18 27 43 68 93 118
19 30 44 69 94 119
20 27 45 70 95 120
21 26 46 71 96 121
22 31 47 72 97 122
23 36 48 73 98 123
24 38 49 74 99 124
25 41 50 75 100 125

Depth: 25 Depth: 10:47:32AM NA

Inch Blows Inch Blows 11:23:37AM NA

1" 1" 18.2 minutes NA

2" 2"
3" 3"

4" 4"
5" 5"

6" 6"
7" 7"
8" 8"
9" 9"
10" 10"
11" 11"
12" 12"

Interruptions:

Finish Splice:
Splice Time

Pile driving and restrike testing performed using a fuel setting of two.

DRIVING RESISTANCE

RESTRIKE RESISTANCE TIME
Start Splice:Start Driving:

Driving Time:
Finish Driving:

18.1 minute delay for preliminary CAPWAP5 and 1/8 
inches per 
15 blows

Length of Segments:
1

35.3 feet

REMARKS

Hammer: Delmag D19-32

35.3 feet
Vertical

Not Provided
Vertical/Battered:
No. of Segments:

Length:Chester Bross Construction Co.
Project Name:

Contractor:
Prepared By:

Surface Elevation:

Scott County Test Pile

MGS

Type:

Test Pile
Southwest of Bridge

PP 14X3/8

PILE DRIVING RECORD
Project Number: J019907.01

Pile Number:
Location:

6/25/2012Date:



 

 
APPENDIX B 

 
PDA SUMMARIES 
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PP 14X3/8
Test date: 25-Jun-2012

AR: 16.05 in^2  SP: 0.492 k/ft3
LE: 32.95 ft                                                                                                                                                           EM: 30,000 ksi
WS: 16,807.9 f/s                                                                                                                                                             JC: 0.70
BPM: Blows per Minute TSX: Tension Stress Maximum
EMX: Max Transferred Energy FMX: Maximum Force
ETR: Energy Transfer Ratio VMX: Maximum Velocity
CSX: Max Measured Compr. Stress RMX: Max Case Method Capacity
CSB: Compression Stress at Bottom

BL# LP BLC STK EMX ETR CSX CSB TSX FMX VMX RMX 
ft bpf ft k-ft (%) ksi ksi ksi kips f/s kips

1 4.52 24 3.55 5.7 13.5 12.9 6 2.9 208 6.9 84
2 4.60 24 3.05 5.3 12.4 12.6 5.8 1.8 202 6 85
3 4.69 24 3.46 7.5 17.6 15 7.2 3.2 240 8.2 94
4 4.77 24 3.66 9 21.2 16.6 8.1 3.7 267 9.4 101
5 4.85 24 4.05 10.6 25.1 18.9 9.1 4.4 304 10.7 115
6 4.94 24 4.11 10.3 24.4 18.9 9.4 3.9 303 10.1 117
7 5.00 31 4.08 8.9 20.9 18 9 3.4 288 9.1 126
8 5.03 31 3.99 8.8 20.7 17.8 9.2 3.1 286 9.1 125
9 5.10 31 4.05 9.8 23 19 9.7 3.5 304 9.8 130
10 5.16 31 4.11 9.6 22.6 18.9 10.2 3.3 303 9.7 135
11 5.23 31 3.99 8.4 19.9 17.6 10.5 2.2 283 9 141
12 5.29 31 4.11 8.9 20.9 18.4 11 2.7 295 9.4 143
13 5.35 31 4.08 9 21.2 18.5 11.3 2.6 297 9.5 145
14 5.42 31 4.30 10.8 25.4 20.2 12.1 3.1 324 10.5 153
15 5.48 31 4.40 9.9 23.3 19.6 11.9 2.8 314 10.1 155
16 5.55 31 4.34 10.1 23.8 19.9 12 2.9 320 10.3 153
17 5.61 31 3.99 7.7 18.1 17.3 10.8 1.5 277 8.8 143
18 5.68 31 4.17 8.8 20.8 18.5 11.5 1.7 297 9.5 149
19 5.74 31 4.11 8.4 19.8 18.1 11.4 1.6 291 9.3 144
20 5.81 31 4.05 8.2 19.3 18.1 11.2 1.5 291 9.2 143
21 5.87 31 4.21 10 23.5 19.7 12.7 1.8 316 10.1 156
22 5.94 31 4.37 10.1 23.9 20 12.5 1.9 321 10.3 156
23 6.00 31 4.34 9.4 22.2 19.6 12 1.7 315 10 152
24 6.03 31 4.34 10.9 25.8 20.7 13.1 1.8 332 10.7 161
25 6.09 31 4.37 10.2 23.9 20.4 12.5 1.9 327 10.4 156
26 6.16 31 4.05 8.3 19.6 18.7 11.3 1.2 300 9.4 152
27 6.22 31 4.17 9.6 22.7 20 12.1 1.6 321 10.2 155
28 6.29 31 4.08 8.4 19.8 18.7 11.5 1 301 9.4 156
29 6.35 31 4.24 10.2 24.1 20.4 12.4 1.3 327 10.4 158
30 6.41 31 4.27 9.7 22.7 19.9 12.1 1.3 320 10.2 157
31 6.48 31 4.17 9.7 22.9 19.9 12.1 1 319 10.1 157
32 6.54 31 4.24 9 21.1 19.4 11.8 1.1 311 9.9 158
33 6.61 31 4.37 11.5 27.1 21.2 13.3 1 340 11 169
34 6.67 31 4.37 9.7 22.9 20 12.1 1.1 320 10.2 159
35 6.74 31 4.30 10.5 24.7 20.7 12.4 1.1 332 10.6 163
36 6.80 31 4.47 11.2 26.3 21.4 12.8 1.5 343 11 166
37 6.87 31 4.24 8.9 21.1 19.4 12.1 1 311 9.9 162
38 6.93 31 4.11 9.6 22.5 19.6 12.1 0.7 314 10 164
39 7.00 29 4.51 11.1 26.2 21.3 12.8 1.3 343 11 166
40 7.03 29 4.27 9 21.3 19.4 11.8 0.8 311 9.9 163
41 7.10 29 4.27 10.6 25.1 20.9 12.5 0.9 336 10.7 168
42 7.17 29 4.30 8.9 20.9 19.3 11.7 0.8 310 9.7 167
43 7.24 29 4.24 8.8 20.8 19.3 12 0.8 309 9.7 167
44 7.31 29 4.27 9.8 23.2 20.4 12.4 0.7 327 10.4 169
45 7.37 29 4.21 9.6 22.6 20.2 12.4 0.7 324 10.2 169
46 7.44 29 4.27 9.6 22.7 20 12.3 0.8 320 10.1 171
47 7.51 29 4.27 9.1 21.4 19.6 12.3 0.8 314 9.9 171
48 7.58 29 4.40 10.5 24.8 21.1 13 0.7 339 10.7 174
49 7.65 29 4.34 10.2 24.1 20.7 12.6 0.8 333 10.5 175
52 7.86 29 4.65 12.4 29.3 22.7 14.3 0.9 364 11.6 182
53 7.93 29 4.47 9.9 23.3 20.3 13.2 0.8 325 10.2 171
54 8.00 28 4.37 10 23.6 20.3 13 0.8 327 10.3 172
55 8.07 28 4.40 10.2 24.1 20.6 13.3 0.9 330 10.4 171
56 8.14 28 4.54 11.2 26.3 21.5 13.6 0.9 345 10.9 175
57 8.21 28 4.51 10.1 23.7 20.7 13.1 0.9 332 10.4 172
58 8.28 28 4.37 9.9 23.4 20.5 12.9 0.9 330 10.3 172
59 8.35 28 4.47 10.7 25.3 21.2 13.4 0.9 340 10.7 173
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BL# LP BLC STK EMX ETR CSX CSB TSX FMX VMX RMX 
ft bpf ft k-ft (%) ksi ksi ksi kips f/s kips

60 8.43 28 4.47 10.3 24.3 21 13.2 0.9 337 10.6 171
61 8.50 28 4.37 10.8 25.5 21.2 13.6 0.9 341 10.7 173
62 8.57 28 4.47 10.6 24.9 21 13.2 0.9 338 10.6 173
63 8.64 28 4.51 9.8 23 20.4 12.7 0.9 327 10.1 168
64 8.71 28 4.30 9 21.1 19.3 12.5 0.9 309 9.6 162
65 8.78 28 4.51 11.2 26.5 21.6 13.3 0.9 347 10.9 174
66 8.85 28 4.51 10.7 25.1 21.1 13.1 1 338 10.6 171
67 8.93 28 4.47 10.3 24.3 20.9 13.1 0.9 336 10.5 169
68 9.00 28 4.47 11 26 21.6 13.4 0.8 347 10.8 174
69 9.07 28 4.47 10.7 25.1 21.6 13.4 1.2 346 10.8 173
70 9.14 28 4.34 10.5 24.8 21.2 13.5 0.8 340 10.5 171
71 9.21 28 4.44 10.6 25 21.5 13.2 0.8 346 10.7 173
72 9.28 28 4.51 11 25.9 21.9 13.4 1 351 10.9 173
73 9.35 28 4.37 10.5 24.7 21.2 13.1 0.8 340 10.5 172
74 9.43 28 4.40 10 23.5 21.1 12.9 0.9 338 10.5 169
75 9.50 28 4.37 11 26 21.8 13.4 0.8 350 10.9 174
76 9.57 28 4.47 11.1 26.1 21.4 13.1 0.9 344 10.7 174
78 9.71 28 4.61 11.7 27.5 22 13.6 1 354 11.1 175
79 9.78 28 4.69 11.9 27.9 22.1 13.3 0.9 354 11.1 174
80 9.85 28 4.44 10.7 25.2 21.1 12.9 0.9 339 10.5 173
81 9.93 28 4.58 11.1 26.1 21.7 13 0.9 348 10.8 173
82 10.00 27 4.47 10.5 24.7 21.2 12.9 0.9 340 10.6 170
83 10.04 27 4.34 9.6 22.7 20.4 12.5 0.8 328 10.1 168
84 10.11 27 4.27 9.8 23.1 20.1 12.3 0.9 322 9.9 167
85 10.19 27 4.51 11.1 26.3 21.7 13 1 349 10.9 168
86 10.26 27 4.27 9.6 22.5 20.3 12.3 0.8 326 10 165
87 10.33 27 4.24 9.4 22.2 20.1 12.4 0.8 323 10 164
88 10.41 27 4.30 10.2 23.9 20.9 12.5 0.9 335 10.3 167
89 10.48 27 4.40 10.3 24.3 21.2 12.5 0.8 340 10.5 167
90 10.56 27 4.34 10 23.7 21 12.5 0.8 337 10.4 166
91 10.63 27 4.27 10.4 24.6 21.2 12.6 0.8 340 10.5 168
92 10.70 27 4.30 9.9 23.4 20.8 12.5 0.8 333 10.3 164
93 10.78 27 4.37 10.9 25.6 20.9 12.5 0.8 336 10.5 167
94 10.85 27 4.44 11.5 27 21.9 13 0.8 352 11 171
95 10.93 27 4.54 11.8 27.7 22.2 13 0.8 356 11.1 173
96 11.00 28 4.54 10.8 25.4 21.4 12.8 0.8 343 10.6 169
97 11.07 28 4.47 11.4 26.9 21.8 13 0.8 349 10.9 173
98 11.14 28 4.58 11.5 27 22 13.1 0.8 353 11 172
99 11.21 28 4.61 12.4 29.3 22.6 13.2 0.9 363 11.3 177
100 11.28 28 4.80 12.6 29.6 22.9 13.7 0.9 368 11.6 178
101 11.35 28 4.84 13.3 31.3 23.6 13.5 0.8 378 11.9 181
102 11.43 28 4.51 10.9 25.6 21.5 13.1 0.9 345 10.6 174
103 11.50 28 4.72 12.7 29.8 22.8 13.4 0.9 366 11.5 179
104 11.57 28 4.80 12.9 30.4 23.1 13.8 1 371 11.6 182
105 11.64 28 4.76 12.5 29.5 22.8 13.4 0.9 366 11.4 182
106 11.71 28 4.58 11.4 26.8 21.9 13.3 0.8 351 11 175
107 11.78 28 4.65 12.5 29.5 22.8 13.6 0.9 366 11.5 182
108 11.85 28 4.65 11.7 27.5 22 13.2 0.8 353 11.1 177
109 11.93 28 4.65 12.6 29.8 22.9 14 0.9 367 11.5 181
110 12.00 26 4.61 11.6 27.3 22.2 13.6 0.9 357 11.1 179
111 12.08 26 4.69 12.3 29 22.5 13.4 1 361 11.3 182
112 12.16 26 4.80 12.2 28.8 22.9 13.8 1.3 367 11.5 183
113 12.23 26 4.61 12.1 28.5 22.6 13.9 1.1 363 11.3 182
114 12.31 26 4.65 12.4 29.2 22.6 13.8 0.9 362 11.3 182
115 12.39 26 4.69 11.8 27.9 22.4 13.8 0.9 359 11.1 184
116 12.46 26 4.76 13.4 31.6 23.6 14.1 1.4 378 11.8 187
118 12.62 26 4.72 11.5 27.1 22.1 13.6 0.8 354 11 183
119 12.70 26 4.61 12.3 28.9 22.8 13.7 1.1 366 11.4 188
120 12.77 26 4.72 13.3 31.3 23.7 14 1.3 380 11.8 188
121 12.85 26 4.61 11.3 26.5 22.1 13.5 0.9 354 10.9 183
122 12.93 26 4.54 11.8 27.8 22.8 13.7 1.3 367 11.3 183
123 13.00 27 4.40 10.7 25.3 21.6 13.2 0.8 347 10.6 180
124 13.04 27 4.47 11.7 27.5 22.5 13.4 1.1 362 11.1 185
125 13.11 27 4.54 11.5 27.1 22.5 13.5 0.9 361 11 183
126 13.19 27 4.54 11.2 26.3 22.5 13.4 1.1 362 10.9 183
127 13.26 27 4.44 11.9 28 23.3 13.5 1.2 374 11.2 187
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BL# LP BLC STK EMX ETR CSX CSB TSX FMX VMX RMX 
ft bpf ft k-ft (%) ksi ksi ksi kips f/s kips

128 13.33 27 4.47 11.1 26.1 22.8 13.2 1.1 366 10.9 185
129 13.41 27 4.51 12.9 30.4 23.9 13.3 1.1 384 11.5 188
130 13.48 27 4.72 12.1 28.4 23.8 13.4 1.2 381 11.4 187
131 13.56 27 4.47 11.2 26.4 22.9 13.2 1 368 10.8 183
132 13.63 27 4.51 11.8 27.8 23.5 13.4 1.1 377 11.1 184
134 13.78 27 4.96 14.9 35.2 25.7 15.2 1.2 412 12.2 186
136 13.93 27 4.44 11 25.8 22.2 13 1 357 10.6 177
137 14.00 28 4.51 11.4 26.8 22.6 13 1 363 10.9 177
138 14.07 28 4.47 11.8 27.7 23.3 13.1 1 373 11.1 182
139 14.14 28 4.37 10.7 25.3 22.1 12.7 0.8 354 10.5 177
140 14.21 28 4.47 11.8 27.9 23.4 13 1 376 11.1 182
141 14.28 28 4.47 11.8 27.7 22.9 13.2 1 368 10.9 178
142 14.35 28 4.61 12.3 29 23.8 13.2 1.1 381 11.4 182
143 14.43 28 4.51 11.5 27.1 23.1 12.8 0.9 371 10.9 179
144 14.50 28 4.47 11.6 27.2 22.9 12.7 0.9 368 10.9 174
145 14.57 28 4.54 12.2 28.7 23.1 13.1 1 370 11 172
146 14.64 28 4.58 11.1 26 22.4 12.5 0.9 360 10.6 172
147 14.71 28 4.40 10.7 25.2 22.2 12.4 0.9 357 10.4 171
148 14.78 28 4.37 11.3 26.7 22.6 12.5 1 363 10.7 169
149 14.85 28 4.47 11.4 26.9 22.8 12.6 0.9 366 10.7 169
150 14.93 28 4.44 11.4 26.9 22.7 12.6 0.9 364 10.7 166
151 15.00 26 4.47 11.6 27.4 23.2 12.6 0.8 372 10.9 167
152 15.08 26 4.44 12.3 29.1 23.6 13.2 0.9 378 11.1 167
153 15.16 26 4.47 11.8 27.8 23 13 0.9 369 10.8 167
154 15.23 26 4.58 12.6 29.6 23.7 13.1 1.2 381 11.3 169
155 15.31 26 4.47 11.9 28 22.7 13.1 1.1 365 10.8 164
156 15.39 26 4.47 11.1 26.2 22.3 12.6 1 358 10.5 165
157 15.46 26 4.54 12.1 28.5 23.4 12.8 1.1 376 11.1 167
158 15.54 26 4.40 11.7 27.6 22.5 13 1 361 10.7 161
159 15.62 26 4.65 12.5 29.5 23.6 13 1.1 378 11.2 161
161 15.77 26 4.11 8.9 21.1 20.6 11.5 2 330 10.3 149
162 15.85 26 3.93 9.7 22.9 20.9 11.8 1.6 335 10.6 142
163 15.93 26 4.30 11.1 26 22.5 12.5 2.5 361 11.4 147
164 16.00 26 4.17 9.8 23.2 20.9 11.8 1.2 335 10.4 150
165 16.08 26 4.37 10.5 24.7 21.8 11.9 1.5 351 10.9 148
166 16.16 26 4.44 10.8 25.5 22 11.7 1.4 353 11 148
167 16.23 26 4.54 10.7 25.3 22.1 11.8 1.7 355 11.1 152
168 16.31 26 4.34 10.8 25.4 22.1 11.9 1.5 354 11 152
169 16.39 26 4.40 11.3 26.7 22.2 11.8 1.3 357 11.2 150
170 16.46 26 4.47 11 25.9 22.4 11.2 1.3 360 11.2 148
171 16.54 26 4.47 11.6 27.4 23.2 11.4 1.7 373 11.6 140
172 16.62 26 4.30 10.9 25.6 22.3 11.2 1.3 357 11 149
174 16.77 26 4.30 9.9 23.4 21.5 11.4 0.9 345 10.4 154
175 16.85 26 4.40 10.9 25.7 22.7 11.4 1.3 364 11.1 152
176 16.93 26 4.27 10.4 24.6 22 11.5 1.2 353 10.7 155
177 17.00 27 4.44 10.4 24.5 22.4 11.5 1.4 360 10.9 153
178 17.04 27 4.34 11.3 26.5 22.9 11.4 1.5 367 11.2 150
179 17.12 27 4.37 9.7 23 21.3 10.6 1.5 341 10.3 145
180 17.19 27 4.47 10.3 24.2 22.2 11 2 357 11 142
181 17.27 27 4.37 9.9 23.4 21.7 10.9 1.8 348 10.7 140
182 17.34 27 4.34 10.2 24.1 21.8 10.8 1.9 350 10.9 143
183 17.41 27 4.44 10 23.7 21.7 10.8 1.8 348 10.8 141
184 17.49 27 4.47 10.5 24.8 22.2 10.8 2.3 356 11.1 139
185 17.56 27 4.47 10.7 25.2 22.3 11.1 2.2 358 11.2 140
186 17.64 27 4.47 10.7 25.1 22.5 10.8 2.3 361 11.2 139
187 17.71 27 4.47 10.7 25.3 22.6 11.1 2.4 363 11.3 140
189 17.86 27 4.02 8.7 20.6 21 12 1.5 337 10 163
190 17.93 27 3.96 9.8 23 21.4 13 1.4 344 10.4 168
191 18.00 30 3.96 8.9 21 21.2 12.1 0.9 340 9.9 170
192 18.06 30 4.14 10 23.6 21.5 12.9 1.3 345 10.5 164
193 18.13 30 4.37 10.7 25.2 22.6 12.6 2 362 11.1 164
194 18.19 30 4.17 10.1 23.9 21.7 12.5 1.8 348 10.6 165
195 18.26 30 4.11 9.5 22.3 20.7 11.7 1.2 332 10 160
196 18.33 30 4.17 9.7 22.9 21.1 12.1 1.2 339 10.2 162
197 18.39 30 4.37 11.6 27.2 23.3 12.6 1.6 374 11.3 165
198 18.46 30 4.21 10.3 24.3 21.9 12.2 1.6 352 10.5 159
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PP 14X3/8
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BL# LP BLC STK EMX ETR CSX CSB TSX FMX VMX RMX 
ft bpf ft k-ft (%) ksi ksi ksi kips f/s kips

199 18.53 30 4.24 10.4 24.5 22.4 12.3 1.6 359 10.7 163
200 18.59 30 4.24 10.4 24.6 23.2 12.1 2.1 373 11.1 166
201 18.66 30 4.08 10.6 25 22.8 12.2 1.5 366 10.9 164
202 18.73 30 4.34 11 26 23.7 12.1 2.2 381 11.4 167
203 18.79 30 4.17 10.6 24.9 23 11.7 1.6 369 11 154
204 18.86 30 4.30 9.9 23.4 21.9 11.6 1.3 351 10.7 152
205 18.93 30 4.27 10.6 24.9 22.5 11.9 1.6 362 11.1 155
206 19.00 27 4.51 11.3 26.6 22.8 11.7 1.8 366 11.5 146
207 19.03 27 4.51 9.9 23.4 21.6 11.7 2 346 10.9 150
208 19.11 27 4.05 9.3 21.9 20.6 11.3 1.6 331 10.5 148
209 19.18 27 4.24 10.2 24 21.4 11.5 1.9 344 11 143
210 19.26 27 4.14 9.5 22.4 20.9 11.2 1.7 336 10.7 150
211 19.33 27 4.21 9.3 21.9 20.6 11 1.5 330 10.6 144
212 19.40 27 4.17 9.2 21.6 20.4 11.2 1.3 327 10.4 146
213 19.48 27 4.27 10.2 24 21.8 11.7 2.5 350 11.3 151
214 19.55 27 4.24 9.6 22.6 20.8 11.2 1.6 335 10.7 150
215 19.63 27 4.30 10.1 23.7 21.8 11.6 2.7 350 11.2 155
216 19.70 27 4.11 9.2 21.7 20.4 11 1.5 328 10.5 149
217 19.77 27 4.11 8.9 21 19.9 10.8 1.4 319 10.3 147
218 19.85 27 4.17 10 23.6 21.3 11.7 2.3 342 11.1 152
219 19.92 27 4.24 8.4 19.7 21.2 10.4 4 341 10.9 140
220 20.00 26 4.11 8.7 20.4 21.1 10.9 3.1 338 10.5 151
221 20.09 26 4.14 10.1 23.7 21.7 12.4 3 348 11.1 159
222 20.17 26 4.24 9.3 21.9 20.8 11.6 2.4 333 10.6 160
223 20.24 26 3.85 7.5 17.8 18.5 10.4 1 296 9.2 146
224 20.32 26 4.21 9.4 22.1 21.8 11.3 2.8 349 10.9 164
225 20.40 26 4.17 9.7 22.9 22 11.7 2.3 354 11 162
226 20.47 26 4.14 8.9 21 20.3 11.3 1.4 326 10.2 156
227 20.55 26 4.17 9.5 22.4 21.8 11.2 2.6 350 11 163
228 20.63 26 3.99 9.2 21.6 20.9 11.4 1.6 335 10.5 159
229 20.70 26 4.11 8.8 20.6 20.6 11.3 1.5 331 10.3 154
230 20.78 26 4.21 9.6 22.6 21.9 11.4 2.4 352 10.9 161
231 20.86 26 3.88 7.9 18.6 19.8 10.5 1.1 317 9.7 150
232 20.94 26 4.14 9.5 22.3 21.6 11.4 1.9 347 10.8 164
233 21.00 31 4.21 9.6 22.6 21.6 11.3 1.7 346 10.8 161
234 21.04 31 4.11 9.3 21.9 21.3 11.3 1.9 342 10.7 160
236 21.17 31 4.14 9.1 21.5 21.1 11.1 1.9 339 10.6 160
237 21.23 31 4.24 10.3 24.2 22.3 11.7 2.2 358 11.2 163
238 21.30 31 4.11 8.6 20.2 20.4 10.6 1.2 328 10.1 160
239 21.36 31 4.17 9.2 21.8 21.1 11.1 1.7 338 10.6 162
240 21.43 31 4.11 9.3 21.9 21.2 11.1 1.7 340 10.7 165
241 21.49 31 4.11 9.1 21.5 21 10.9 1.7 336 10.6 164
242 21.56 31 4.08 9 21.1 20.9 11.2 1.7 336 10.5 163
243 21.62 31 4.17 10.1 23.8 22 11.7 2.1 353 11.1 169
244 21.69 31 3.99 9.2 21.6 20.9 11.2 1.5 336 10.5 161
245 21.75 31 4.14 8.6 20.3 20.3 10.9 1.2 325 10.1 160
246 21.82 31 4.14 8.4 19.9 20.3 10.8 1.5 326 10.1 160
247 21.88 31 4.11 9.6 22.5 21.2 11.8 1.5 340 10.7 165
248 21.94 31 4.27 9.5 22.3 21.4 11.5 1.9 344 10.8 166
249 22.00 36 4.11 9.2 21.8 21.1 11.7 1.4 338 10.6 162
250 22.06 36 4.14 9.3 21.9 21.3 11.7 1.7 342 10.6 164
251 22.12 36 4.08 9.2 21.7 21.2 11.6 1.5 340 10.6 163
252 22.17 36 4.27 9.9 23.4 21.8 12 1.7 351 11 166
253 22.23 36 4.24 10.4 24.4 22.7 12.2 2.4 364 11.4 171
254 22.28 36 4.08 8.8 20.8 21 11.4 1.6 338 10.5 160
255 22.34 36 4.08 9.5 22.4 21.5 11.5 1.5 345 10.8 164
256 22.40 36 4.17 9.4 22.2 21.3 11.6 1.3 342 10.7 162
257 22.45 36 4.14 9.1 21.4 21.3 11.3 1.6 341 10.7 160
258 22.51 36 4.05 9.6 22.7 21.7 11.4 1.8 348 11 165
259 22.56 36 4.27 9.3 21.9 21.4 11.4 1.7 343 10.9 162
260 22.62 36 4.08 9.5 22.4 21.5 11.3 1.4 345 10.9 164
261 22.67 36 4.14 8.9 21 20.5 11 0.9 330 10.4 160
262 22.73 36 4.30 9.9 23.4 21.6 11.4 1.4 347 11.1 168
263 22.78 36 4.11 8.2 19.3 20 10.9 1 321 10.2 157
264 22.84 36 4.11 9.9 23.4 22.2 11.5 2 356 11.3 168
265 22.90 36 4.05 8.9 21 20.7 10.8 1.1 332 10.5 163
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PP 14X3/8
Test date: 25-Jun-2012

BL# LP BLC STK EMX ETR CSX CSB TSX FMX VMX RMX 
ft bpf ft k-ft (%) ksi ksi ksi kips f/s kips

266 22.95 36 4.08 9.1 21.4 20.6 11.3 1 331 10.5 163
267 23.00 38 4.05 8 18.8 19.7 10.9 0.9 316 10 157
268 23.06 38 4.02 8.5 20 20.1 10.9 0.8 323 10.2 161
269 23.11 38 4.17 9.1 21.3 21 11.3 1.4 338 10.7 164
270 23.16 38 4.02 9.1 21.4 20.8 11.2 1.1 334 10.6 164
271 23.21 38 4.05 7.6 18 19.2 10.7 0.9 308 9.7 160
272 23.27 38 4.17 9.4 22.1 21.3 11.2 1.2 342 10.8 168
273 23.32 38 4.14 8.7 20.5 20.3 11.1 0.9 325 10.3 163
274 23.37 38 4.08 8.9 20.9 20.5 11.1 1 329 10.5 164
275 23.42 38 4.08 8.9 21 20.5 11.4 1 330 10.6 165
276 23.48 38 4.11 9 21.2 21 11.1 1.3 337 10.7 167
277 23.53 38 4.05 9.2 21.8 21.2 11.5 1.3 340 10.8 169
278 23.58 38 4.08 9 21.1 20.6 11.4 0.9 331 10.6 166
279 23.64 38 4.08 9.1 21.5 20.7 11.4 0.9 333 10.7 166
280 23.69 38 4.11 8.8 20.8 20.7 11.5 1.1 333 10.6 166
281 23.74 38 4.08 8.9 20.9 21 11.2 1.3 337 10.7 165
282 23.79 38 4.02 8.7 20.5 20.7 11.4 1 332 10.5 165
283 23.85 38 4.14 9.1 21.5 21.2 11.6 1.2 341 10.8 167
284 23.90 38 3.99 7.8 18.3 19.2 10.9 0.9 308 9.7 166
285 23.95 38 4.08 8.3 19.6 20 11.4 0.9 320 10.2 164
286 24.00 41 4.11 8.9 21 20.7 11.6 0.8 332 10.6 168
287 24.07 41 4.14 8.8 20.8 20.6 11.6 0.9 331 10.6 165
288 24.12 41 4.05 9.1 21.5 20.9 11.7 0.9 336 10.7 170
289 24.17 41 4.02 7.8 18.3 19.4 10.9 0.9 312 9.8 163
290 24.22 41 4.14 9.5 22.5 21.3 11.9 0.9 343 10.9 174
291 24.27 41 4.11 8.2 19.3 19.9 11.4 0.8 319 10.2 164
292 24.32 41 4.02 8.4 19.8 20.1 11.5 0.9 323 10.3 163
293 24.37 41 4.11 8.7 20.4 20.4 11.7 0.8 328 10.4 168
294 24.41 41 4.08 8.9 21 20.4 11.6 0.8 328 10.5 168
295 24.46 41 4.14 8.4 19.9 20.2 11.6 0.8 324 10.3 164
296 24.51 41 4.08 8.7 20.6 20.4 11.7 0.8 328 10.4 169
297 24.56 41 4.17 9 21.3 20.9 11.8 0.9 336 10.7 171
298 24.61 41 4.14 9.3 21.9 21.3 11.9 1 342 10.9 174
299 24.66 41 4.05 8.7 20.6 20.3 11.7 0.9 325 10.4 168
300 24.71 41 4.14 8.3 19.6 20 11.5 0.9 321 10.1 168
301 24.76 41 4.11 8.7 20.4 20.5 11.5 0.9 329 10.4 169
302 24.80 41 4.02 8.2 19.4 20.2 11.1 0.9 324 10.2 167
303 24.85 41 4.05 8.5 20.1 20.4 11.6 0.9 328 10.4 169
304 24.90 41 4.14 8.8 20.8 20.7 11.9 0.8 332 10.5 174
305 24.95 41 4.17 8.1 19.1 19.8 11.3 0.9 319 10.1 166
306 25.00 41 4.05 7.3 17.2 20.1 11.3 2.3 322 10.3 148

Average 4.29 10.1 23.8 21.2 12.0 1.4 340 10.6 163
Std. Dev. 0.2 1.3 3.2 1.5 1.2 0.7 25 0.7 15
Maximum 4.96 14.9 35.2 25.7 15.2 4.4 412 12.2 188
@ Blow 134 134 134 134 134 5 134 134 129

Time Summary

Drive 15 minutes 3 seconds 10:47:32 AM - 11:02:35 AM (6/25/2012) BN 1 - 219
Stop 18 minutes 3 seconds 11:02:35 AM - 11:20:38 AM
Drive 2 minutes 59 seconds 11:20:38 AM - 11:23:37 AM BN 220 - 306

Total time [0:36:05] = (Driving [0:18:02] + Stop [0:18:03])
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J019907.01 MST - TEST PILE 1 Restrike PP 14X3/8
OP: CKK Test date: 25-Jun-2012
AR: 16.05 in^2 SP: 0.492 k/ft3
LE: 32.95 ft EM: 30,000 ksi
WS: 16,807.9 f/s JC: 0.90
STK:   O.E. Diesel Hammer Stroke
EMX:   Max Transferred Energy
ETR:   Energy Transfer Ratio
CSX:   Max Measured Compr. Stress
CSB:   Compression Stress at Bottom

TSX:   Tension Stress Maximum
FMX:   Maximum Force
VMX:   Maximum Velocity
RMX:   Max Case Method Capacity

BL# depth BLC STK EMX ETR CSX CSB TSX FMX VMX RMX
ft bl/ft ft k-ft (%) ksi ksi ksi kips f/s kips

 1 25.03 35 3.63 6.5 15.4 18.0 10.7 0.9 289 9.1 154
 2 25.06 35 3.96 8.3 19.5 21.3 11.4 2.8 343 10.7 161
 3 25.09 35 3.59 6.6 15.6 18.9 10.7 2.0 304 9.6 138
 4 25.12 35 3.66 6.5 15.4 17.8 10.6 1.1 286 9.0 151
 5 25.14 35 4.25 9.4 22.1 22.2 12.1 3.0 357 11.3 163
 6 25.17 35 4.13 8.5 20.0 20.8 11.9 2.2 334 10.7 159
 7 25.20 35 4.11 8.7 20.4 21.2 11.6 2.4 340 10.8 163
 8 25.23 35 4.27 9.1 21.5 21.7 12.0 2.3 348 11.1 166
 9 25.26 35 3.67 6.7 15.8 18.3 10.7 1.0 293 9.2 150

 10 25.29 35 4.59 11.5 27.1 24.1 13.5 2.9 387 12.3 188
 11 25.32 35 4.97 12.7 30.0 24.3 13.8 2.4 390 12.6 185
 12 25.35 35 4.84 12.2 28.7 24.7 13.8 2.9 397 12.6 186
 13 25.38 35 4.80 12.2 28.8 24.9 13.7 3.0 399 12.7 187
 14 25.41 35 5.10 13.6 32.1 24.8 14.3 2.0 398 12.9 185
 15 25.43 35 5.33 14.4 33.9 27.1 15.0 4.5 435 13.9 185
 16 25.46 35 4.65 11.0 25.9 23.6 13.6 3.0 379 12.0 170
 17 25.49 35 4.78 11.2 26.3 23.7 13.4 3.1 380 12.1 181
 18 25.52 35 4.32 9.7 22.9 22.5 12.3 2.3 361 11.3 169
 19 25.55 35 4.43 9.2 21.6 23.2 11.9 3.9 372 11.6 146

Average 4.37 9.9 23.3 22.3 12.5 2.5 357 11.3 168
Std. Dev. 0.51 2.4 5.6 2.6 1.3 0.9 41 1.4 15
Maximum 5.33 14.4 33.9 27.1 15.0 4.5 435 13.9 188
@ Blow# 15 15 15 15 15 15 15 15 10

Total number of blows analyzed:  19

Time Summary

Drive 20 seconds 1:11:58 PM - 1:12:18 PM (6/25/2012)  BN 1 - 19
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J019907.01 MST; Pile: TEST PILE 1; PP 14X3/8; Blow: 304 (Test: 25-Jun-2012 11:23:) 05-Jul-2012

Geotechnology, Inc. CAPWAP(R)  2006

CAPWAP(R)  2006 Licensed to Geotechnology, Inc.                     



J019907.01 MST; Pile: TEST PILE 1 Test: 25-Jun-2012 11:23:
PP 14X3/8; Blow: 304 CAPWAP(R)  2006
Geotechnology, Inc. OP: CKK

Page 1 Analysis: 05-Jul-2012

CAPWAP SUMMARY RESULTS

Total CAPWAP Capacity:    175.7; along Shaft     38.5; at Toe    137.2  kips

Soil Dist. Depth Ru Force Sum Unit Unit Smith
Sgmnt Below Below in Pile of Resist. Resist. Damping
No. Gages Grade Ru (Depth) (Area) Factor

ft ft kips kips kips kips/ft ksf s/ft

   175.7
1 9.9 1.9 2.0 173.7 2.0 1.03 0.28 0.400
2 13.2 5.2 2.0 171.7 4.0 0.61 0.17 0.400
3 16.5 8.5 2.0 169.7 6.0 0.61 0.17 0.400
4 19.8 11.8 2.0 167.7 8.0 0.61 0.17 0.400
5 23.1 15.1 2.0 165.7 10.0 0.61 0.17 0.400
6 26.4 18.4 2.0 163.7 12.0 0.61 0.17 0.400
7 29.7 21.7 10.4 153.3 22.4 3.16 0.86 0.400
8 33.0 25.0 16.1 137.2 38.5 4.89 1.33 0.400

Avg. Shaft      4.8     1.54     0.42 0.400

Toe    137.2   128.34 0.117

Soil Model Parameters/Extensions Shaft Toe

Quake (in) 0.040 0.499
Case Damping Factor    0.537    0.559
Damping Type Smith
Unloading Quake (% of loading quake) 30 78
Reloading Level (% of Ru) 100 100
Unloading Level (% of Ru) 18
Resistance Gap (included in Toe Quake) (in)    0.281
Soil Plug Weight (kips)     0.01

CAPWAP match quality =    1.80 (Wave Up Match) ; RSA = 0
Observed: final set =   0.293 in; blow count =      41 b/ft
Computed: final set =   0.332 in; blow count =      36 b/ft

max. Top Comp. Stress =    20.4 ksi (T=  26.1 ms, max= 1.023 x Top)
max. Comp. Stress =    20.9 ksi (Z=   9.9 ft, T=  26.5 ms)
max. Tens. Stress =   -0.44 ksi (Z=   9.9 ft, T= 100.0 ms)
max. Energy (EMX) =     8.7 kip-ft; max. Measured Top Displ. (DMX)= 0.60 in



J019907.01 MST; Pile: TEST PILE 1 Test: 25-Jun-2012 11:23:
PP 14X3/8; Blow: 304 CAPWAP(R)  2006
Geotechnology, Inc. OP: CKK

Page 2 Analysis: 05-Jul-2012

EXTREMA TABLE

Pile Dist. max. min. max. max. max. max. max.
Sgmnt Below Force Force Comp. Tens. Trnsfd. Veloc. Displ.
No. Gages Stress Stress Energy

ft kips kips ksi ksi kip-ft ft/s in

1      3.3     327.7      -6.8 20.4 -0.42      8.73     10.3    0.616
2      6.6     331.3      -6.9 20.6 -0.43      8.66     10.2    0.604
3      9.9     335.3      -7.1 20.9 -0.44      8.59     10.1    0.592
4     13.2     329.1      -6.7 20.5 -0.42      8.19      9.9    0.580
5     16.5     322.9      -6.4 20.1 -0.40      7.78      9.8    0.568
6     19.8     317.0      -6.2 19.7 -0.38      7.37      9.6    0.555
7     23.1     311.0      -5.9 19.4 -0.37      6.96     10.8    0.542
8     26.4     267.6      -5.6 16.7 -0.35      6.54     12.3    0.529
9     29.7     207.1      -5.2 12.9 -0.32      6.11     13.2    0.515
10     33.0     182.5      -3.1 11.4 -0.19      1.72     13.7    0.503

Absolute      9.9 20.9 (T =     26.5 ms)
     9.9 -0.44 (T =    100.0 ms)

CASE METHOD

J =     0.0     0.1     0.2     0.3     0.4     0.5     0.6     0.7     0.8     0.9
RP   226.2   185.7   145.3   104.9    64.4    24.0     0.0     0.0     0.0     0.0
RX   231.1   222.3   213.5   204.7   196.0   187.2   178.8   173.9   172.8   171.6
RU   226.2   185.7   145.3   104.9    64.4    24.0     0.0     0.0     0.0     0.0

RAU =    139.2 (kips);  RA2 =    116.9 (kips)

Current CAPWAP Ru = 175.7 (kips); Corresponding J(RP)= 0.12; J(RX) = 0.66

VMX VFN VT1*Z FT1 FMX DMX DFN SET EMX QUS
ft/s ft/s kips kips kips in in in kip-ft kips

  10.46    0.00   299.8   330.8   332.1   0.603   0.293    0.293     8.8   236.4

Peak Velocity Time = 25.88 ms.

PILE PROFILE AND PILE MODEL

Depth Area E-Modulus Spec. Weight Perim.
ft in2 ksi lb/ft3 ft

      0.00      16.05    29992.2    492.000      3.665
     32.95      16.05    29992.2    492.000      3.665

Toe Area      1.069 ft2

Top Segment Length      3.30 ft, Top Impedance    28.65 kips/ft/s

Pile Damping    1.0 %, Time Incr  0.196 ms, Wave Speed  16807.9 ft/s, 2L/c   3.9 ms
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Ru  =   164.6  kips
Rs  =    39.9  kips
Rb  =   124.7  kips
Dy  =    0.82 in
Dx =    1.16 in

J019907.01 MST; Pile: TEST PILE 1 BOR; PP 14X3/8; Blow: 5 (Test: 25-Jun-2012 13:12:) 05-Jul-2012

Geotechnology, Inc. CAPWAP(R)  2006

CAPWAP(R)  2006 Licensed to Geotechnology, Inc.                     



J019907.01 MST; Pile: TEST PILE 1 BOR Test: 25-Jun-2012 13:12:
PP 14X3/8; Blow: 5 CAPWAP(R)  2006
Geotechnology, Inc. OP: CKK

Page 1 Analysis: 05-Jul-2012

CAPWAP SUMMARY RESULTS

Total CAPWAP Capacity:    164.6; along Shaft     39.9; at Toe    124.7  kips

Soil Dist. Depth Ru Force Sum Unit Unit Smith
Sgmnt Below Below in Pile of Resist. Resist. Damping
No. Gages Grade Ru (Depth) (Area) Factor

ft ft kips kips kips kips/ft ksf s/ft

   164.6
1 9.9 2.4 2.2 162.4 2.2 0.90 0.25 0.350
2 13.2 5.7 2.2 160.2 4.4 0.67 0.18 0.350
3 16.5 9.0 2.2 158.0 6.6 0.67 0.18 0.350
4 19.8 12.3 2.2 155.8 8.8 0.67 0.18 0.350
5 23.1 15.6 2.2 153.6 11.0 0.67 0.18 0.350
6 26.4 18.9 2.2 151.4 13.2 0.67 0.18 0.350
7 29.7 22.2 11.1 140.3 24.3 3.37 0.92 0.350
8 33.0 25.5 15.6 124.7 39.9 4.73 1.29 0.350

Avg. Shaft      5.0     1.56     0.43 0.350

Toe    124.7   116.65 0.125

Soil Model Parameters/Extensions Shaft Toe

Quake (in) 0.040 0.529
Case Damping Factor    0.488    0.543
Damping Type Smith
Unloading Quake (% of loading quake) 30 51
Reloading Level (% of Ru) 100 100
Unloading Level (% of Ru) 6
Resistance Gap (included in Toe Quake) (in)    0.253
Soil Plug Weight (kips)     0.05

CAPWAP match quality =    2.00 (Wave Up Match) ; RSA = 0
Observed: final set =   0.343 in; blow count =      35 b/ft
Computed: final set =   0.382 in; blow count =      31 b/ft

max. Top Comp. Stress =    21.8 ksi (T=  26.1 ms, max= 1.022 x Top)
max. Comp. Stress =    22.3 ksi (Z=   9.9 ft, T=  26.5 ms)
max. Tens. Stress =   -2.13 ksi (Z=   3.3 ft, T=  29.8 ms)
max. Energy (EMX) =     9.2 kip-ft; max. Measured Top Displ. (DMX)= 0.63 in
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EXTREMA TABLE

Pile Dist. max. min. max. max. max. max. max.
Sgmnt Below Force Force Comp. Tens. Trnsfd. Veloc. Displ.
No. Gages Stress Stress Energy

ft kips kips ksi ksi kip-ft ft/s in

1      3.3     349.6     -34.2 21.8 -2.13      9.18     11.1    0.627
2      6.6     353.2     -21.9 22.0 -1.36      9.13     11.0    0.617
3      9.9     357.4      -5.6 22.3 -0.35      9.07     10.8    0.606
4     13.2     350.9      -5.3 21.9 -0.33      8.66     10.6    0.596
5     16.5     344.5      -4.8 21.5 -0.30      8.23     10.5    0.584
6     19.8     338.9      -4.7 21.1 -0.29      7.81     10.3    0.573
7     23.1     335.5      -4.6 20.9 -0.29      7.39     11.4    0.562
8     26.4     298.6      -4.5 18.6 -0.28      6.95     13.0    0.549
9     29.7     232.3      -4.3 14.5 -0.26      6.51     14.5    0.537
10     33.0     177.4      -3.1 11.1 -0.19      2.01     15.1    0.526

Absolute      9.9 22.3 (T =     26.5 ms)
     3.3 -2.13 (T =     29.8 ms)

CASE METHOD

J =     0.0     0.1     0.2     0.3     0.4     0.5     0.6     0.7     0.8     0.9
RP   231.0   186.5   142.1    97.6    53.2     8.8     0.0     0.0     0.0     0.0
RX   231.0   218.2   208.7   199.1   189.5   179.9   170.3   168.2   166.9   165.6
RU   231.0   186.5   142.1    97.6    53.2     8.8     0.0     0.0     0.0     0.0

RAU =    129.1 (kips);  RA2 =     92.5 (kips)

Current CAPWAP Ru = 164.6 (kips); Corresponding J(RP)= 0.15

J(RX) = 0.9 matches RX9 within 5%

VMX VFN VT1*Z FT1 FMX DMX DFN SET EMX QUS
ft/s ft/s kips kips kips in in in kip-ft kips

  11.28    0.00   323.1   352.3   356.6   0.629   0.343    0.343     9.2   228.3

Peak Velocity Time = 25.88 ms.

PILE PROFILE AND PILE MODEL

Depth Area E-Modulus Spec. Weight Perim.
ft in2 ksi lb/ft3 ft

      0.00      16.05    29992.2    492.000      3.665
     32.95      16.05    29992.2    492.000      3.665

Toe Area      1.069 ft2

Top Segment Length      3.30 ft, Top Impedance    28.65 kips/ft/s

Pile Damping    1.0 %, Time Incr  0.196 ms, Wave Speed  16807.9 ft/s, 2L/c   3.9 ms
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CAPWAP SUMMARY RESULTS

Total CAPWAP Capacity:    184.1; along Shaft     38.4; at Toe    145.7  kips

Soil Dist. Depth Ru Force Sum Unit Unit Smith
Sgmnt Below Below in Pile of Resist. Resist. Damping
No. Gages Grade Ru (Depth) (Area) Factor

ft ft kips kips kips kips/ft ksf s/ft

   184.1
1 9.9 2.4 2.0 182.1 2.0 0.82 0.22 0.382
2 13.2 5.7 2.0 180.1 4.0 0.61 0.17 0.382
3 16.5 9.0 2.0 178.1 6.0 0.61 0.17 0.382
4 19.8 12.3 2.0 176.1 8.0 0.61 0.17 0.382
5 23.1 15.6 2.0 174.1 10.0 0.61 0.17 0.382
6 26.4 18.9 2.0 172.1 12.0 0.61 0.17 0.382
7 29.7 22.2 9.7 162.4 21.7 2.94 0.80 0.382
8 33.0 25.5 16.7 145.7 38.4 5.07 1.38 0.382

Avg. Shaft      4.8     1.51     0.41 0.382

Toe    145.7   136.29 0.089

Soil Model Parameters/Extensions Shaft Toe

Quake (in) 0.040 0.583
Case Damping Factor    0.511    0.451
Damping Type Smith
Unloading Quake (% of loading quake) 30 76
Reloading Level (% of Ru) 100 100
Unloading Level (% of Ru) 56
Resistance Gap (included in Toe Quake) (in)    0.254

CAPWAP match quality =    2.46 (Wave Up Match) ; RSA = 0
Observed: final set =   0.343 in; blow count =      35 b/ft
Computed: final set =   0.382 in; blow count =      31 b/ft

max. Top Comp. Stress =    24.0 ksi (T=  26.3 ms, max= 1.021 x Top)
max. Comp. Stress =    24.5 ksi (Z=   9.9 ft, T=  26.7 ms)
max. Tens. Stress =   -1.81 ksi (Z=   3.3 ft, T=  29.8 ms)
max. Energy (EMX) =    11.2 kip-ft; max. Measured Top Displ. (DMX)= 0.70 in



J019907.01 MST; Pile: TEST PILE 1 BOR Test: 25-Jun-2012 13:12:
PP 14X3/8; Blow: 10 CAPWAP(R)  2006
Geotechnology, Inc. OP: CKK

Page 2 Analysis: 05-Jul-2012

EXTREMA TABLE

Pile Dist. max. min. max. max. max. max. max.
Sgmnt Below Force Force Comp. Tens. Trnsfd. Veloc. Displ.
No. Gages Stress Stress Energy

ft kips kips ksi ksi kip-ft ft/s in

1      3.3     385.5     -29.1 24.0 -1.81     11.21     11.8    0.694
2      6.6     388.8     -20.1 24.2 -1.25     11.13     11.6    0.682
3      9.9     393.8      -0.0 24.5 -0.00     11.07     11.5    0.672
4     13.2     387.9      -0.0 24.2 -0.00     10.62     11.4    0.660
5     16.5     381.9      -0.0 23.8 -0.00     10.15     11.4    0.649
6     19.8     376.6      -0.0 23.5 -0.00      9.67     11.1    0.637
7     23.1     368.1      -0.0 22.9 -0.00      9.18     12.6    0.624
8     26.4     317.9      -0.0 19.8 -0.00      8.68     14.3    0.610
9     29.7     237.2      -0.0 14.8 -0.00      8.18     15.6    0.597
10     33.0     200.4      -0.0 12.5 -0.00      2.69     16.4    0.584

Absolute      9.9 24.5 (T =     26.7 ms)
     3.3 -1.81 (T =     29.8 ms)

CASE METHOD

J =     0.0     0.1     0.2     0.3     0.4     0.5     0.6     0.7     0.8     0.9
RP   247.8   200.7   153.5   106.3    59.1    12.0     0.0     0.0     0.0     0.0
RX   248.4   237.8   227.2   216.5   205.9   195.3   190.5   188.8   187.1   185.4
RU     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0     0.0

RAU =    143.3 (kips);  RA2 =    106.1 (kips)

Current CAPWAP Ru = 184.1 (kips); Corresponding J(RP)= 0.14

J(RX) = 0.9 matches RX9 within 5%

VMX VFN VT1*Z FT1 FMX DMX DFN SET EMX QUS
ft/s ft/s kips kips kips in in in kip-ft kips

  12.13   -0.25   347.4   372.2   383.6   0.699   0.394    0.343    11.2   258.7

Peak Velocity Time = 25.88 ms.

PILE PROFILE AND PILE MODEL

Depth Area E-Modulus Spec. Weight Perim.
ft in2 ksi lb/ft3 ft

      0.00      16.05    29992.2    492.000      3.665
     32.95      16.05    29992.2    492.000      3.665

Toe Area      1.069 ft2
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Segmnt Dist. Impedance Imped. Tension Compression Perim. Soil
Number B.G. Change Slack Eff. Slack Eff. Plug

ft kips/ft/s % in in ft kips

1 3.30 28.65    0.00 0.000 0.000 0.000 0.000 3.665 0.00
2 6.59 28.65    0.00 0.000 0.000 0.000 0.000 3.665 0.01
10 32.95 28.65    0.00 0.000 0.000 0.000 0.000 3.665 0.01

Pile Damping    1.0 %, Time Incr  0.196 ms, Wave Speed  16807.9 ft/s, 2L/c   3.9 ms


