GZ\ May 26, 2016

File No. 02.0172505.00-C, PC

Proactive by Design Mr. Charlie Ezequelle
Renaugh Bros., Inc.

283 Fort Bridge Road #2
Vernon, Vermont 05354

Re: Dynamic Pile Testing Results
Wardsboro BRF 013-1(15)
Wardsboro, Vermont

GEOTECHNICAL

Dear Mr. Ezequelle:

ENVIRONMENTAL

ECOLOGICAI This report summarizes the results of dynamic pile testing performed by GZA at the above referenced
WATER site from May 4, 2016 through May 18, 2016. The dynamic pile testing was performed in general
PhactRuGToN accordance with the project specifications and ASTM Method Designation D4945-12, “Standard Test
Method for High-Strain Testing of Piles” to measure driving stresses in the test pile, evaluate hammer
performance, and calculate the “Case Method” nominal resistance of the installed test piles.

TEST PILE

L R Testing was performed on two (2) HP12x74, Grade 50 steel H-piles. One test pile was located within the
M T wogh Abutment 2 substructure and the second test pile was located within the Abutment 1 substructure.
781_278_3'800 Prior to testing, the Abutment 2 and Abutment 1 test piles were installed to a penetration of
www,gza,com approximately 18.5 feet and 50 feet, respectively, with the APE D19-42 diesel impact hammer operating
on its minimum fuel setting. The test piles were then dynamically monitored to their final set with the
APE D19-42 diesel impact hammer operating on fuel setting 4. Details of the APE D19-42 diesel hammer
are summarized below. The required nominal resistance of 346 kips is based upon dividing the
maximum calculated factored pile load of 225 kips by the specified resistance factor of 0.65 per LRFD
specification. The maximum allowable driving stress for Grade 50 steel is 45 ksi (i.e. 0.9f,).

HAMMER

The test piles were impacted with an APE D19-42 single acting diesel hammer with a ram weight of
4,189 Ibs. and a maximum rated stroke of 11.25 feet, yielding a maximum rated energy of 47,126
foot-lbs. The APE D19-42 is equipped with a ratchet style fuel pump with four settings. The fuel
pump settings are designed to limit the ram stroke to 5.6 feet, 7.4 feet, 9.3 feet, and 11.25 feet (open)
yielding rated energies of 23,566 foot-lbs., 31,107 foot-lbs., 39,119 foot-lbs., and 47,126 foot-lbs.,
respectively. Based on the results of the dynamic pile test program, the APE D19-42 installed the
test piles while operating on fuel setting 4.

The PDA was used to make dynamic force and acceleration measurements of the tested piles. These
measurements were evaluated in the field to determine “Case Method” nominal resistance, pile
stress and hammer performance. PDA summary sheets and plots of select averaged PDA parameters
versus blow number are attached and summarized in Table 1.

Copyright © 2016 GZA
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DYNAMIC PILE TEST RESULTS
ABUTMENT 2 PILE 2

Abutment 2 Pile 2 developed a “Case Method” nominal resistance of 380 kips at a pile penetration
of 98.0 feet (tip elevation +1,310.0 feet) and a reported pile penetration resistance of 17-19-19-19-
20-23 blows per inch for the final six inches of pile penetration with the APE D19-42 operating on
fuel setting 4 and providing an 8.6-foot ram stroke. Subsequent CAPWAP analyses performed on the
dynamic test data from the end of initial drive indicated a nominal resistance of 350 kips with 250
kips (71 percent) as skin friction and 100 kips (29 percent) as end bearing. The maximum average
calculated compressive driving stress of 27.9 ksi is within the allowable limits for Grade 50 steel.

Abutment 2 Pile 2 was monitored during restrike after a setup period of approximately 48 hours.
Early restrike test results indicated that Pile 2 develop a “Case Method"” pile capacity of 420 kips at a
reported penetration resistance of 21 blows per inch of pile penetration with the APE D19-42
operating on fuel setting 4 and providing an 8.2-foot ram stroke. Subsequent CAPWAP analyses
performed on the dynamic test data from the beginning of restrike indicated a nominal resistance of
410 kips with 140 kips (34 percent) as skin friction and 270 kips (66 percent) as end bearing.

ABUTMENT 1 PILE 4

Abutment 1 Pile 4 developed a “Case Method” nominal resistance of 420 kips at a pile penetration
of 69.2 feet (tip elevation +1,338.8 feet) and a reported pile penetration resistance of 17-16-16-20-
20-16 blows per inch for the final six inches of pile penetration with the APE D19-42 operating on
fuel setting 4 and providing an 8.7-foot ram stroke. Subsequent CAPWAP analyses performed on the
dynamic test data from the end of initial drive indicated a nominal resistance of 430 kips with 250
kips (58 percent) as skin friction and 180 kips (42 percent) as end bearing. The maximum average
calculated compressive driving stress of 28.2 ksi is within the allowable limits for Grade 50 steel.

Abutment 1 Pile 4 was monitored during restrike after a setup period of approximately 48 hours.
Early restrike test results indicated that Pile 4 develop a “Case Method” pile capacity of 480 kips at a
reported penetration resistance of 8 blows per inch of pile penetration with the APE D19-42
operating on fuel setting 4 and providing an 8.6-foot ram stroke. Subsequent CAPWAP analyses
performed on the dynamic test data from the beginning of restrike indicated a nominal resistance of
480 kips with 160 kips (33 percent) as skin friction and 320 kips (67 percent) as end bearing.

An Equal Opportunity Employer M/F/V/H
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LIMITATIONS

Proactive by Design

This report has been prepared for specific application to the Wardsboro BRF 013-1(15) project
located in Wardsboro, Vermont in accordance with generally accepted soil and foundation practice.
The static resistance values computed with the “Case Method” and from CAPWAP analysis are
estimates of the mobilized, axial compressive soil resistance at the time of testing. These soil
resistance results are ultimate resistance values and they must be reduced by an appropriate factor
of safety or factored compressive loading. Piles demonstrating driving characteristics different from
the tested pile may require additional testing to confirm the developed nominal resistance. Services
not provided on this project by GZA such as logging pile resistance (blow counts during driving) are
reported herein only as it applies to the pile testing accomplished. No other warranty, expressed or
implied, is made.

If you have any further questions, please contact either of the undersigned.

Very truly yours,
GZA GEOENVIRONMENTAL, INC.

Michael J

. ry J@‘ Seth H. Hdmblin
Project Engiheer Consultant/Reviewer

Bradford W. Roberts —_—
Senior Principal

Attachments: PDA Data Summary Table
PDA Field Data
CAPWAP Analysis
Pile Installation Log

An Equal Opportunity Employer M/F/V/H
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GZA GeoEnvironmental Inc. Page 1

Case Method & iCAP® Results PDIPLOT2 2016.1.56.2 - Printed 26-May-2016
WARDSBORO BRF 013-1(15) - ABUTMENT 2 PILE 2 (ID) APE D19-42 (HP12X74)
OP: MICHAEL DEERY Date: 04-May-2016
AR: 21.80 in? SP:  0.492 k/ft?
LE: 37.00 ft EM: 30,008 ksi
WS: 16,810.0 f/s JC: 070(]
RX7: Max Case Method Capacity (JC=0.7) STK: O.E. Diesel Hammer Stroke
CSX: Max Measured Compr. Stress FVP: Force/Velocity proportionality
CSB: Compression Stress at Bottom BTA: BETA Integrity Factor
EMX: Max Transferred Energy
BL# Elev. BLC TYPE RX7 CSsX CsB EMX STK FvP BTA
ft bl/in kips ksi ksi k-ft ft ] (%)
37 1,390.00 3 AV35 461 26.7 28.4 17.9 8.1 0.97 100.0
50 1,389.94 19 AV4 458 25.9 28.0 16.5 7.8 0.98 100.0
70 1,389.86 21 AV2 436 25.9 274 16.5 7.8 0.98 100.0
80 1,389.80 7 AV1 426 25.9 27.2 16.9 7.8 0.98 100.0
90 1,389.67 6 AV1 443 25.2 27.2 15.4 7.5 0.98 100.0
100 1,389.31 3 AV1 256 25.3 21.6 16.3 7.5 0.98 100.0
110 1,389.00 2 AV1 295 25.9 21.1 17.2 7.7 0.99 100.0
120 1,388.65 7 AV1 268 245 20.0 15.1 7.2 0.99 100.0
130 1,388.54 7 AV1 308 25.6 20.4 16.2 7.6 0.99 100.0
140 1,388.43 8 AV1 307 25.5 19.3 16.1 7.6 0.99 100.0
150 1,388.33 11 AV1 315 26.3 20.5 17.0 7.9 0.99 100.0
160 1,388.25 11 AV1 315 26.1 19.5 16.8 7.8 0.99 100.0
170 1,388.17 10 AV1 303 254 17.1 16.2 7.6 0.99 100.0
180 1,388.08 10 AV1 307 24.9 16.0 15.9 74 0.99 100.0
190 1,388.00 10 AV1 308 25.6 16.7 16.8 7.6 1.00 100.0
200 1,387.92 11 AV1 259 243 14.5 15.4 71 1.00 100.0
210 1,387.77 5 Avi 256 23.6 14.4 14.3 6.8 1.00 100.0
220 1,387.63 6 AV1 259 235 14.4 14.5 6.9 1.00 100.0
230 1,387.47 5 AV1 279 24.3 12.5 15.4 7.2 1.00 100.0
240 1,387.30 5 AV1 291 25.1 13.8 16.3 7.5 1.00 100.0
250 1,387.15 6 AV1 274 24.5 12.3 15.7 7.3 1.00 100.0
260 1,386.98 4 AV1 302 25.8 12.5 17.6 7.8 1.00 100.0
270 1,386.79 6 AV1 306 247 12.0 15.6 74 1.00 100.0
280 1,386.62 5 AV1 317 25.6 13.1 17.0 7.7 1.00 100.0
290 1,386.44 4 AV1 305 25.0 12.8 16.0 7.6 1.00 100.0
300 1,386.22 5 AV1 307 24.6 12.5 15.2 7.4 1.00 100.0
310 1,386.05 5 AV1 328 26.0 134 17.2 7.9 0.99 100.0
320 1,385.88 5 AVi 332 261 14.2 17.5 8.0 1.00 100.0
330 1,385.70 5 AV1 348 26.1 15.5 17.3 8.0 1.00 100.0
340 1,385.55 5 AV1 366 27.0 16.0 18.1 8.4 1.00 100.0
350 1,385.38 5 AV1 359 26.6 16.3 17.8 8.2 0.99 100.0
360 1,385.22 6 AV1 338 26.3 15.0 17.1 8.1 1.00 100.0
370 1,385.08 6 AV1 332 25.7 14.1 16.6 7.9 1.00 100.0
380 1,384.94 6 AV1 336 25.5 14.3 16.4 7.9 1.00 100.0
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Case Method & iCAP® Results PDIPLOT2 2016.1.56.2 - Printed 26-May-2016
WARDSBORO BRF 013-1(15) - ABUTMENT 2 PILE 2 (ID) APE D19-42 (HP12X74)
OP: MICHAEL DEERY Date: 04-May-2016
BL#¥  Elev. BLC  TYPE RX7  CSX  CSB  EMX  STK _ FVP BTA

ft bl/in kips ksi ksi k-ft ft i (%)
390 1,384.78 5 AV1 336 26.8 14.1 17.9 8.3 1.00  100.0
400 1,384.64 6 AV1 333 26.2 13.0 17.5 8.1 1.00  100.0
410 1,384.48 5 AV1 338 26.1 12.7 17.2 8.0 1.00  100.0
420 1,384.31 4 AV1 337 26.2 13.1 17.2 8.1 1.00  100.0
430 1,384.13 5 AV1 352 265 14.0 17.3 8.2 1.00  100.0
440 1,383.97 5 AV1 390 275 18.9 18.2 8.5 1.00  100.0
450 1,383.84 8 AV1 365 26.5 17.5 17.3 8.1 1.00  100.0
460 1,383.75 9 AV1 326 24.6 18.6 14.6 7.4 1.00  100.0
470 1,383.64 7 AV1 330 25.9 15.3 16.2 7.9 1.00  100.0
480 1,383.52 7 AV1 313 25.2 15.2 15.4 7.6 1.00  100.0
490 1,383.39 7 AV1 319 25.3 16.8 15.5 7.7 1.00  100.0
500 1,383.27 7 AV1 320 258 15.3 16.2 7.8 1.00  100.0
510 1,383.13 7 AV1 307 25.5 14.6 15.8 7.7 1.00  100.0
520 1,383.01 7 AV1 319 26.0 15.8 16.4 7.9 1.00  100.0
530 1,382.89 7 AV1 306 25.7 15.1 16.1 7.8 1.00  100.0
540 1,382.76 6 AV1 303 25.3 16.1 15.6 7.7 1.00  100.0
550 1,382.63 6 AV1 311 25.9 16.4 16.3 7.8 1.00  100.0
560 1,382.49 7 AV1 291 24.9 15.3 15.2 74 099  100.0
570 1,382.36 6 AV1 286 25.0 135 15.3 7.4 1.00  100.0
580 1,382.22 5 AV1 290 26.0 13.0 16.5 7.8 1.00  100.0
590 1,382.06 6 AV1 274 24.7 12.9 14.9 7.2 1.00  100.0
600 1,381.93 7 AV1 282 25.5 12.5 15.8 7.5 1.00  100.0
610 1,381.79 7 AV1 271 25.1 11.4 15.3 7.4 1.00  100.0
620 1,381.65 6 AV1 273 25.2 11.7 15.4 7.4 1.00  100.0
630 1,381.52 7 AV1 258 24.3 11.2 14.2 7.1 1.00  100.0
640 1,381.38 7 AV1 256 25.1 11.1 15.2 7.4 1.00  100.0
650 1,381.25 6 AV1 255  24.7 11.3 14.8 7.2 1.00  100.0
660 1,381.08 5 AV1 250 24.2 11.5 14.2 7.0 1.00  100.0
670 1,380.93 5 AV1 255 248 11.3 14.9 7.2 1.00  100.0
680 1,380.78 5 AV1 263 25.8 11.1 16.3 7.7 1.01  100.0
690 1,380.64 6 AV1 258 24.8 11.3 15.0 7.3 1.00  100.0
700 1,380.51 7 AV1 260 24.5 11.2 14.4 7.2 1.00  100.0
710 1,380.36 6 AV1 263 24.8 11.3 14.7 7.3 1.00  100.0
720 1,380.22 5 AV1 266 24.9 11.2 14.8 7.3 1.00  100.0
730 1,380.06 6 AV1 281 26.0 11.4 16.1 7.8 1.00  100.0
740 1,379.92 6 AV1 280 25.8 11.5 15.8 7.6 1.00  100.0
750 1,379.80 8 AV1 277 25.2 11.7 15.1 7.5 1.00  100.0
760 1,379.68 6 AV1 281 25.4 11.6 15.5 7.5 1.00  100.0
770 1,379.52 5 AV1 278 25.3 11.8 15.2 7.5 1.00  100.0
780 1,379.37 5 AV1 288 25.9 12.0 16.0 7.7 1.00  100.0
790 1,379.24 6 AV1 291 25.9 12.3 15.8 7.7 1.00  100.0
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Case Method & iCAP® Results PDIPLOTZ2 2016.1.56.2 - Printed 26-May-2016
WARDSBORO BRF 013-1(15) - ABUTMENT 2 PILE 2 (ID) APE D19-42 (HP12X74)
OP: MICHAEL DEERY Date: 04-May-2016
BL# Elev. BLC TYPE RX7 CsX CsB EMX STK FVP BTA

ft bl/in kips ksi ksi k-ft ft 0 (%)
800 1,379.10 6 AV1 288 24.9 12.1 14.8 7.3 1.00 100.0
810 1,378.95 5 AV1 290 25.6 12.2 15.6 7.6 1.00 100.0
820 1,378.80 5 AV1 293 259 12.8 15.9 7.7 1.00 100.0
830 1,378.64 6 AV1 289 25.8 13.7 15.8 7.7 1.00 100.0
840 1,378.49 6 AV1 286 254 13.9 15.1 7.5 1.00 100.0
850 1,378.33 5 AV1 278 25.9 13.7 15.9 7.7 1.01 100.0
860 1,378.18 5 AV1 259 215 12.8 11.1 6.1 0.99 100.0
870 1,378.04 6 AV1 263 25.2 12.8 14.9 7.4 0.99 100.0
880 1,377.90 6 AV1 257 24.9 12.0 14.6 7.2 1.00 100.0
890 1,377.75 5 AV1 256 24.6 12.5 14.5 7.2 0.99 100.0
900 1,377.60 5 AV1 246 24.9 12.0 14.7 7.3 1.00 100.0
910 1,377.43 5 AV1 239 250 11.6 15.0 7.4 1.00 100.0
920 1,377.29 6 AV1 232 246 11.8 14.4 7.2 0.99 100.0
930 1,377.12 5 AV1 229 24.7 11.2 14.7 7.2 1.00 100.0
940 1,376.96 7 AV1 224 241 11.4 13.8 7.0 1.00 100.0
950 1,376.85 7 AV1 216 25.4 10.6 15.6 7.4 1.01 100.0
960 1,376.68 5 AV1 216 25.2 10.6 15.3 7.4 1.00 100.0
970 1,376.50 4 AV1 206 25.5 10.4 15.7 7.5 1.00 100.0
980 1,376.35 5 AV1 210 246 10.3 14.5 7.1 1.00 100.0
990 1,376.17 5 AV1 211 246 10.3 14.4 7.2 1.00 100.0
1000 1,376.00 5 AV1 219 25.0 10.5 14.6 7.3 1.01 100.0
1010 1,375.83 5 AV1 205 25.2 10.5 15.2 7.3 1.00 100.0
1020 1,375.63 4 AV1 208 25.2 10.4 14.8 7.3 1.01 100.0
1030 1,375.43 5 AV1 216 25.0 10.5 14.8 7.2 1.00 100.0
1040 1,375.25 4 AVA 229 254 11.7 15.1 7.4 1.01 100.0
1050 1,375.07 6 AV1 231 254 11.5 15.2 7.4 1.01 100.0
1060 1,374.93 6 AV1 234 24.9 11.2 14.4 7.2 1.01 100.0
1070 1,374.79 6 AV1 239 25.7 12.1 15.3 7.6 1.01 100.0
1080 1,374.67 7 AV1 237 24.8 12.1 14.4 7.2 1.01 100.0
1090 1,374.48 5 AV1 244 247 11.8 14.0 7.1 1.01 100.0
1100 1,374.32 5 AV1 252 26.1 12.4 15.7 7.6 1.01 100.0
1110 1,374.15 5 AV1 271 25.7 14.7 15.1 7.5 1.01 100.0
1120 1,374.00 6 AV1 263 25.6 15.2 14.7 7.5 1.00 100.0
1130 1,373.85 5 AV1 258 24.7 14.5 13.9 7.1 1.01 100.0
1140 1,373.69 6 AV1 257 25.4 14.9 14.6 7.4 1.01 100.0
1150 1,373.56 6 AV1 254 25.7 14.8 15.0 7.5 1.01 100.0
1160 1,373.42 6 AV1 246 25.2 14.6 14.3 7.2 1.01 100.0
1170 1,373.28 6 AV1 238 24.8 14.7 13.9 7.1 1.01 100.0
1180 1,373.14 6 AV1 238 25.1 14.4 14.1 7.2 1.02 100.0
1190 1,372.99 6 AV1 238 24.7 141 13.6 7.0 1.02 100.0
1200 1,372.86 7 AV1 233 25.1 14.3 14.1 7.2 1.01 100.0
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Case Method & iCAP® Results PDIPLOT2 2016.1.56.2 - Printed 26-May-2016
WARDSBORO BRF 013-1(15) - ABUTMENT 2 PILE 2 (ID) APE D19-42 (HP12X74)
OP: MICHAEL DEERY Date: 04-May-2016
BL# Elev. BLC TYPE RX7 CsX CsB EMX STK FVP BTA

ft bl/in kips ksi ksi k-ft ft 0 (%)

1210 1,372.72 6 AV1 234 251 13.9 14.3 7.2 1.02 100.0
1220 1,372.58 6 AV1 232 254 14.6 14.6 7.3 1.01 100.0
1230 1,372.44 7 AV1 228 24.7 13.5 13.6 7.0 1.02 100.0
1240 1,372.29 6 AV1 243 254 14.4 14.3 7.3 1.02 100.0
1250 1,372.13 4 AV1 229 259 13.9 15.0 7.5 1.02 100.0
1260 1,371.95 5 AV1 238 24.8 13.1 13.7 7.1 1.03 100.0
1270 1,371.78 5 AV1 242 25.5 13.2 14.3 7.3 1.02 100.0
1280 1,371.63 5 AV1 243 25.7 13.9 14.4 7.4 1.01 100.0
1283 1,371.58 5 AV1 244 25.8 13.6 14.7 7.4 1.02 100.0
1288 1,371.50 5 AV5 243 255 13.9 14.4 7.3 1.02 100.0
1294 1,371.42 6 AV6 243 254 13.7 14.2 7.3 1.02 100.0
1300 1,371.33 6 AVE 244 25.8 13.9 14.5 7.4 1.01 100.0
1306 1,371.25 6 AVE 243 259 13.9 14.6 7.4 1.01 100.0
1311 1,371.17 5 AV5 243 25.8 13.9 14.5 7.4 1.02 100.0
1317 1,371.08 6 AV6E 247 26.0 14.3 14.6 7.5 1.02 100.0
1323 1,371.00 6 AV5 267 25.8 16.0 143 74 1.01 100.0,
1392 1,370.12 7 AV41 241 24.4 19.0 16.3 7.2 0.99 100.0
1452 1,369.04 4 AV6 192 23.8 16.2 15.5 7.1 1.00 100.0
1492 1,368.16 4 AV4 193 231 12.5 14.8 6.9 1.00 100.0
1542 1,367.00 4 AV5 176 22.7 10.9 14.1 6.7 1.00 100.0
1582 1,366.07 4 AV4 186 225 11.5 13.7 6.7 1.00 100.0
1632 1,365.11 4 AV5 226 227 12.8 13.6 6.8 1.00 100.0
1692 1,364.04 5 AV6 241 23.0 13.5 13.9 6.9 1.00 100.0
1752 1,363.12 6 AV6 242 23.2 13.3 14.0 7.0 1.00 100.0
1812 1,362.15 5 AV6 248 23.2 13.6 14.2 7.0 1.00 100.0
1872 1,361.14 5 AV6 258 23.7 14.6 14.8 7.2 1.00 100.0
1942 1,360.03 5 AV7 255 23.3 14.6 14.4 71 1.00 100.0
2002 1,359.11 5 AVE 265 23.8 16.2 15.0 7.3 1.00 100.0
2072 1,358.11 6 AV7 248 23.4 16.2 14.7 7.1 1.00 100.0
2162 1,357.05 7 AV9 241 23.7 17.3 14.9 7.2 1.00 100.0
2242 1,356.03 7 AVS8 229 234 16.9 14.5 7.0 1.00 100.0
2322 1,355.04 7 AV8 227 23.8 16.7 14.9 7.3 1.00 100.0
2402 1,354.04 7 AV8 231 239 17.0 14.8 7.3 1.00 100.0
2482 1,353.06 7 AVS8 243 24.7 17.6 15.8 7.6 1.00 100.0
2572 1,352.06 8 AV9 251 25.1 18.3 16.1 7.7 1.00 100.0
2672 1,351.04 8 AV10 248 25.7 18.7 16.6 7.9 1.00 100.0
2772 1,350.09 9 AV10 293 26.0 20.0 17.0 8.0 1.00 100.0
2882 1,349.03 9 AV11 289 254 19.7 16.1 7.8 1.00 100.0
2982 1,348.01 8 AV10 274 254 19.3 16.1 7.7 1.01 100.0
3032 1,347.14 5 AV5 266 26.5 19.8 17.5 8.2 1.00 100.0
3132 1,346.02 8 AV10 269 26.6 19.7 17.7 8.3 1.01 100.0
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Case Method & iCAP® Results PDIPLOT2 2016.1.56.2 - Printed 26-May-2016
WARDSBORO BRF 013-1(15) - ABUTMENT 2 PILE 2 (ID) APE D19-42 (HP12X74)
OP: MICHAEL DEERY Date: 04-May-2016
BL# Elev. BLC TYPE RX7 CsX CSB EMX STK FVP BTA

ft bl/in kips ksi ksi k-ft ft 1| (%)
3232 1,345.06 9 AV10 270 26.3 19.2 17.2 8.3 1.01 100.0
3352 1,344.03 10 AV12 266 26.1 19.0 17.1 8.4 1.01 100.0
3452 1,343.02 8 AV10 279 26.1 19.3 17.2 8.4 1.01 100.0
3572 1,342.07 11 AV12 288 25.7 19.6 16.7 8.3 1.01 100.0
3722 1,341.00 12 AV15 278 255 19.4 16.5 8.2 1.02 100.0
3852 1,340.06 12 AV13 277 26.0 19.7 16.9 8.3 1.02 100.0
3872 1,339.92 11 AV2 276 25.7 19.9 16.5 7.9 1.01 100.0
3882 1,339.85 12 AV1 271 255 19.7 16.2 7.8 1.01 100.0
3892 1,339.77 11 AV1 274 26.0 20.1 16.8 8.0 1.02 100.0
3902 1,339.69 10 AV1 276 25.9 20.0 16.8 8.0 1.02 100.0
3912 1,339.61 10 AV1 272 25.6 19.7 16.3 7.9 1.02 100.0
3922 1,339.54 13 AV1 274 25.6 19.9 16.5 7.9 1.01 100.0
3932 1,339.47 10 AV1 273 26.2 20.2 17.0 8.1 1.01 100.0
3942 1,339.38 10 AV1 271 25.6 19.6 16.4 7.9 1.02 100.0
3952 1,339.30 10 AV1 272 25.9 19.6 16.8 8.0 1.02 100.0
3962 1,339.22 10 AV1 270 26.3 19.7 17.0 8.2 1.02 100.0
3972 1,339.14 11 AV1 268 26.2 19.6 17.0 8.1 1.01 100.0
3982 1,339.06 9 AV1 269 26.7 20.0 17.5 8.3 1.01 100.0
3992 1,338.96 8 AV1 270 26.0 19.5 17.1 8.1 1.01 100.0
4002 1,338.87 11 AV1 268 25.9 19.5 16.7 8.0 1.02 100.0
4012 1,338.80 11 AV1 271 25.9 19.4 16.7 8.0 1.01 100.0
4022 1,338.72 12 AV1 276 264 19.8 17.2 8.1 1.01 100.0
4032 1,338.65 9 AV1 283 27.2 20.6 18.2 8.5 1.01 100.0
4052 1,338.50 13 AV2 279 25.8 19.7 16.6 7.9 1.01 100.0
4062 1,338.43 12 AV1 278 25.6 19.6 16.5 7.8 1.00 100.0
4072 1,338.36 12 AV1 277 25.6 19.5 16.6 7.8 1.01 100.0
4082 1,338.29 11 AV1 278 25.5 19.3 16.5 7.8 1.01 100.0
4092 1,338.21 11 AV1 273 24.6 18.8 15.3 7.4 1.02 100.0
4102 1,338.14 12 AV1 278 254 19.3 16.3 7.8 1.01 100.0
4122 1,338.01 14 AV2 283 25.7 19.6 16.6 7.9 1.01 100.0
4132 1,337.96 15 AV1 287 26.3 20.0 17.2 8.1 1.00 100.0
4142 1,337.89 11 AV1 283 26.0 19.7 17.0 8.1 1.01 100.0
4162 1,337.75 12 AV2 285 26.0 19.7 16.9 8.0 1.01 100.0
4172 1,337.68 12 AV1 309 26.8 20.9 18.0 84 1.01 100.0
4182 1,337.63 17 AV1 314 26.3 20.7 17.3 8.2 1.01 100.0
4202 1,337.52 14 AV2 309 26.5 20.9 17.6 8.3 1.00 100.0
4212 1,337.46 15 AV1 302 25.9 20.4 17.1 8.1 1.01 100.0
4232 1,337.35 14 AV2 300 26.0 204 17.1 8.1 1.01 100.0
4242 1,337.29 14 AV1 299 25.7 20.1 16.5 7.9 1.01 100.0
4262 1,337.17 14 AV2 298 26.5 20.6 17.5 8.3 1.01 100.0

4272 1,337.11 14 AV1 298 26.0 20.2 16.9 8.0 1.01 100.0
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Case Method & iCAP® Results PDIPLOT2 2016.1.56.2 - Printed 26-May-2016
WARDSBORO BRF 013-1(15) - ABUTMENT 2 PILE 2 (ID) APE D19-42 (HP12X74)
OP: MICHAEL DEERY Date: 04-May-2016
BL# Elev. BLC TYPE RX7 CSsX CSB EMX STK FVP BTA

ft bl/in kips ksi ksi k-ft ft 1 (%)
4282 1,337.04 12 AV1 298 25.8 20.1 16.8 8.0 1.01 100.0
4302 1,336.92 14 AV2 298 25.9 20.0 16.8 8.0 1.01 100.0
4312 1,336.86 15 AVi 296 254 19.6 16.3 7.9 1.02 100.0
4322 1,336.80 12 AV1 298 261 201 17.1 8.1 1.01 100.0
4332 1,336.73 12 AV1 296 25.6 19.8 16.5 7.9 1.02 100.0
4352 1,336.60 13 AV2 297 25.8 19.8 16.8 8.0 1.01 100.0
4362 1,336.54 15 AV1 296 26.4 20.2 17.5 8.2 1.01 100.0
4382 1,336.42 13 AV2 296 26.0 19.8 16.9 8.1 1.02 100.0
4392 1,336.34 11 AV1 292 25.6 19.5 16.5 8.0 1.01 100.0
4402 1,336.28 14 AV1 295 26.8 20.5 17.8 8.4 1.00 100.0
4412 1,336.21 11 AV1 293 25.7 19.6 16.6 8.0 1.01 100.0
4422 1,336.14 13 AV1 293 255 19.4 16.5 7.9 1.01 100.0
4442 1,336.01 13 AV2 300 26.4 201 17.6 8.3 1.01 100.0
4452 1,335.94 12 AV1 303 26.4 20.3 17.56 8.4 1.01 100.0
4462 1,335.88 13 AV1 298 26.1 20.0 16.9 8.0 1.00 100.0
4482 1,335.76 14 AV2 304 26.4 20.1 17.5 8.3 1.01 100.0
4492 1,335.69 12 AV1 300 26.2 19.9 17.0 8.1 1.01 100.0
4502 1,335.61 11 AV1 299 25.4 19.5 16.1 8.0 1.02 100.0
4512 1,335.54 11 AVi 303 26.5 201 17.6 8.4 1.02 100.0
4522 1,335.47 13 AV1 305 26.4 201 17.4 8.1 1.00 100.0
4532 1,335.40 11 AV1 302 26.6 201 17.5 8.3 1.01 100.0
4542 1,335.33 10 AV1 300 26.9 20.2 17.9 8.5 1.01 100.0
4562 1,335.18 13 AV2 299 26.2 19.6 17.0 8.1 1.01 100.0
4572 1,335.10 10 AV1 303 26.8 19.8 17.9 8.3 0.99 100.0
4582 1,335.02 11 AV1 303 26.9 19.9 17.7 8.4 1.00 100.0
4592 1,334.95 12 AV1 307 26.5 19.7 17.5 8.3 1.01 100.0
4602 1,334.88 12 AV1 308 26.6 19.9 17.6 8.3 1.00 100.0
4612 1,334.81 11 AV1 307 26.9 19.9 17.7 8.4 1.01 100.0
4622 1,334.73 11 AV1 310 271 20.1 18.2 8.6 1.01 100.0
4642 1,334.58 11 AV2 308 26.4 19.7 17.2 8.3 1.01 100.0
4652 1,334.51 12 AV1 310 26.7 19.9 17.7 8.4 1.00 100.0
4662 1,334.44 12 AV1 306 26.3 19.5 17.2 8.1 1.01 100.0
4672 1,334.37 10 AV1 310 26.9 19.7 17.9 8.5 1.01 100.0
4682 1,334.29 13 AV1 313 26.5 19.6 17.4 83 1.00 100.0
4692 1,334.23 12 AV1 316 26.8 19.9 17.7 8.5 1.01 100.0
4712 1,334.10 13 AV2 312 27.0 19.9 18.0 8.5 1.01 100.0
4722 1,334.04 14 AV1 310 26.3 19.4 17.0 8.2 1.01 100.0
4742 1,333.92 14 AV2 309 26.1 19.3 16.9 8.1 1.01 100.0
4752 1,333.84 11 AV1 315 26.8 19.8 17.8 8.4 1.01 100.0
4762 1,333.78 14 AV1 318 26.6 19.7 17.3 8.3 1.00 100.0

4782 1,333.67 15 AV2 324 26.3 19.7 171 8.3 1.01 100.0
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Case Method & iCAP® Results PDIPLOT2 2016.1.56.2 - Printed 26-May-2016
WARDSBORO BRF 013-1(15) - ABUTMENT 2 PILE 2 (ID) APE D19-42 (HP12X74)
OP: MICHAEL DEERY Date: 04-May-2016
BL# Elev. BLC TYPE RX7 CSX CsB EMX STK FVP BTA

ft bl/in kips ksi ksi k-ft ft [ (%)
4792 1,333.61 14 AV1 326 26.3 19.7 17.3 8.4 1.02 100.0
4802 1,333.55 14 AVA 321 26.3 19.6 17.2 8.2 1.02 100.0
4822 1,333.43 14 AV2 320 26.2 19.5 16.8 8.2 1.01 100.0
4832 1,333.37 14 AV1 317 25.2 18.5 16.1 8.1 1.03 100.0
4852 1,333.25 14 AV2 332 26.5 20.1 17.3 8.3 1.00 100.0
4862 1,333.20 17 AV1 334 26.2 20.0 16.9 8.2 1.01 100.0
4882 1,333.10 17 AV2 339 26.7 20.6 17.6 8.5 1.01 100.0
4902 1,333.00 17 AV2 337 26.4 20.3 17.1 8.4 1.03 100.0
4912 1,332.96 17 AV1 337 26.6 20.8 17.4 8.3 1.01 100.0
4922 1,332.90 10 AV1 335 26.8 20.8 17.8 8.4 1.02 100.0
4942 1,332.76 13 AV2 315 255 19.7 15.6 8.0 1.01 100.0
4952 1,332.69 13 AV1 324 26.2 20.7 17.4 8.3 1.00 100.0
4972 1,332.58 16 AV2 323 26.0 20.4 17.2 8.4 1.00 100.0
4982 1,332.54 18 AV1 324 26.1 20.5 17.5 8.5 1.01 100.0
5002 1,332.42 12 AV2 314 26.5 20.8 17.7 8.4 0.99 100.0
5012 1,332.35 12 AV1 315 25.6 20.2 16.6 8.1 0.99 100.0
5022 1,332.28 13 AV1 323 259 204 17.3 8.4 1.01 100.0
5042 1,332.17 16 AV2 310 25.0 19.6 15.9 7.9 1.01 100.0
5052 1,332.12 15 AV1 309 25.2 19.6 16.0 8.0 0.99 100.0
5062 1,332.05 11 AV1 307 25.4 19.7 16.5 8.0 0.99 100.0
5082 1,331.92 13 AV2 308 259 19.9 17.0 8.3 0.99 100.0
5092 1,331.86 14 AV1 310 24.7 19.0 15.5 7.9 1.00 100.0
5102 1,331.79 11 AV1 308 25.1 19.2 16.0 8.0 1.00 100.0
5112 1,331.71 10 AV1 308 25.3 19.3 16.3 8.1 1.00 100.0
5122 1,331.63 11 AV1 301 254 19.3 16.3 8.0 0.99 100.0
5132 1,331.56 12 AV1 302 25.2 19.1 16.3 8.0 0.99 100.0
5142 1,331.48 11 AV1 302 25.0 18.8 15.9 7.9 0.99 100.0
5162 1,331.35 13 AV2 301 26.0 19.5 17.1 8.3 0.99 100.0
5172 1,331.27 11 AV1 303 25.7 19.3 16.8 8.4 0.99 100.0
5182 1,331.20 11 AV1 304 26.3 19.6 17.5 8.4 1.00 100.0
5192 1,331.13 12 AV1 305 254 19.1 16.4 8.1 0.99 100.0
5202 1,331.06 12 AV1 299 25.2 18.8 16.1 8.1 0.99 100.0
5212 1,330.98 11 AV1 304 25.3 19.0 16.5 8.1 0.99 100.0
5232 1,330.84 12 AV2 306 26.4 19.5 17.6 8.5 0.99 100.0
5242 1,330.78 13 AV1 305 26.0 19.3 17.1 8.2 0.99 100.0
5252 1,330.71 14 AV1 304 259 19.3 17.0 8.3 1.00 100.0
5272 1,330.58 12 AV2 306 26.0 19.3 17.1 8.4 0.99 100.0
5282 1,330.52 13 AV1 303 254 18.9 16.3 8.1 1.00 100.0
5292 1,330.45 11 AV1 306 26.5 19.6 17.8 8.4 0.99 100.0
5302 1,330.38 12 AV1 306 25.7 19.0 16.7 8.3 1.00 100.0

5321 1,330.25 13 AV5 309 259 19.2 17.0 8.4 0.99 100.0
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APE D19-42 (HP12X74)

Date: 04-May-2016

BL#  Elev.

ft
5334 1,330.17
5347 1,330.08
5358 1,330.00
5440 1,329.00
5542 1,328.00
5648 1,327.00
5751 1,326.00
5892 1,325.00
6043 1,324.00
6175 1,323.00
6290 1,322.00
6409 1,321.00
6531 1,320.00
6656 1,319.00
6798 1,318.00
6917 1,317.00
7067 1,316.00
7228 1,315.00
7242 1,314.92
7265 1,314.83
7284 1,314.75
7299 1,314.67
7314 1,314.58
7331 1,314.50
7346 1,314.42
7361 1,314.33
7378 1,314.25
7397 1,314.17
7415 1,314.08
7429 1,314.00
7442 1,313.92
7460 1,313.83
7474 1,313.75
7492 1,313.67
7510 1,313.58
7525 1,313.50
7544 1,313.42
7562 1,313.33
7581 1,313.25
7604 1,313.17
7622 1,313.08

BLC
bl/in
13
13
11
7
9
9
9
12
13
11
10
10
10
10
12
10
13
13
14
23
19
15
15
17
15
15
17
19
18
14
13
18
14
18
18
15
19
18
19
23
18

TYPE

AV13
AV13
AV10
AV80
AV102
AV106
AV103
AV140
AV151
AV132
AV115
AV119
AV122
AV125
AV142
AV119
AV150
AV161
AV14
AV22
AV19
AV15
AV15
AV17
AV15
AV15
AV17
AV19
AV18
AV14
AV13
AV18
AVi4
AV18
AV18
AV15
AV19
AV17
AV19
AV23
AV18

RX7
kips
309
311
310
285
277
275
279
304
316
311
301
305
311
312
302
307
316
326
335
346
342
337
335
335
332
329
328
327
328
331
333
334
335
336
336
336
338
336
335
333
331

CSX

ksi
25.7
25.5
25.6
26.8
26.5
26.1
25.9
26.4
26.8
26.9
26.9
27.0
27.3
27.3
27.3
274
271
27.3
27.4
27.5
271
26.9
27.1
27.3
27.2
271
271
26.9
271
27.3
27.2
27.3
271
271
271
27.0
27.0
27.5
27.2
27.0
27.0

CSB

ksi
19.1
19.1
19.2
18.3
20.0
20.4
20.2
21.6
22.5
223
21.4
20.8
20.6
21.0
20.8
21.2
21.7
22.5
23.0
234
233
23.2
23.3
23.5
23.5
23.4
234
23.3
23.5
23.7
23.8
23.9
23.9
24.0
241
241
24.2
246
24.4
24.4
24.3

EMX
k-ft
16.7
16.4
16.4
20.1
19.6
19.1
18.7
19.2
19.8
20.0
19.8
19.6
20.0
20.0
19.8
19.9
19.6
19.7
19.7
19.7
19.3
19.0
19.3
19.7
19.5
19.3
19.3
19.0
194
19.6
19.5
19.5
19.4
19.3
19.3
19.1
19.2
19.7
19.4
19.1
19.0

STK
ft
8.3
8.2
8.2
7.9
7.8
7.8
7.8
8.0
8.2
8.3
8.3
8.3
8.4
8.4
8.4
8.4
84
8.4
8.4
8.4
8.1
8.1
8.2
8.3
83
8.2
8.2
8.1
8.2
8.3
8.2
8.3
8.2
8.2
8.2
8.2
8.2
8.3
8.2
8.1
8.1

FVP

]
0.99
0.99
0.99
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.01
1.01
1.01
1.01
1.01
1.01
1.01
1.01
1.01
1.01
1.01
1.01
1.01
1.01
1.01
1.01
1.01
1.01
1.01
1.01
1.01
1.01
1.01
1.01
1.01
1.01
1.01

BTA
(%)
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
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Case Method & iCAP® Results PDIPLOTZ2 2016.1.56.2 - Printed 26-May-2016
WARDSBORO BRF 013-1(15) - ABUTMENT 2 PILE 2 (ID) APE D19-42 (HP12X74)
OP: MICHAEL DEERY Date: 04-May-2016
BL# Elev. BLC TYPE RX7 CsX CSB EMX STK FVvP BTA

ft bl/in kips ksi ksi k-ft ft {1 (%)
7641 1,313.00 19 AV19 331 27.1 245 19.2 8.1 1.01 100.0
7658 1,312.92 17 AV17 328 27.2 24.6 19.3 8.2 1.01 100.0
7674 1,312.83 16 AV16 329 274 24.7 19.6 8.3 1.01 100.0
7691 1,312.75 17 AV17 327 27.2 24.6 19.3 8.2 1.01 100.0
7707 1,312.67 16 AV16 326 27.0 24.4 19.0 8.1 1.01 100.0
7723 1,312.58 16 AV16 327 271 24.5 19.1 8.2 1.01 100.0
7740 1,312.50 17 AV17 326 271 24.5 19.0 8.2 1.01 100.0
7757 1,312.42 17 AV17 327 271 24.6 19.2 8.2 1.01 100.0
7773 1,312.33 16 AV15 329 274 247 19.6 8.3 1.01 100.0
7791 1,312.25 18 AV18 333 27.9 25.1 20.3 84 1.01 100.0
7808 1,312.17 17 AV17 331 27.8 25.0 201 84 1.01 100.0
7823 1,312.08 15 AV15 331 27.8 25.0 20.2 84 1.01 100.0
7833 1,312.00 10 AV10 330 27.6 25.0 20.0 84 1.01 100.0
7847 1,311.92 14 AV14 334 27.8 25.2 20.2 8.4 1.01 100.0
7865 1,311.83 18 AV18 333 27.6 25.1 19.9 8.4 1.01 100.0
7879 1,311.75 14 AV14 330 274 25.0 19.6 8.3 1.01 100.0
7896 1,311.67 17 AV17 333 27.7 25.2 20.1 8.4 1.01 100.0
7913 1,311.58 17 AV17 333 27.8 25.4 20.2 8.4 1.01 100.0
7927 1,311.50 14 AV14 333 27.8 25.5 20.3 8.5 1.01 100.0
7942 1,311.42 15 AV15 330 27.6 25.3 20.0 84 1.01 100.0
7959 1,311.33 17 AV17 332 27.7 25.5 20.1 84 1.01 100.0
7976 1,311.25 17 AV16 329 275 25.2 19.8 8.3 1.01 100.0
7986 1,311.17 10 AV10 329 275 25.3 19.9 8.2 1.01 100.0
8001 1,311.08 15 AV15 330 275 25.4 20.0 8.3 1.01 100.0
8018 1,311.00 17 AV17 335 27.8 25.7 20.3 8.4 1.01 100.0
8030 1,310.92 12 AV12 334 27.6 25.6 20.1 8.3 1.01 100.0
8046 1,310.83 16 AV16 337 27.7 25.7 20.2 8.4 1.01 100.0
8062 1,310.75 16 AV16 340 27.8 25.9 20.4 84 1.01 100.0
8078 1,310.67 16 AV16 343 27.7 26.0 20.3 8.4 1.01 100.0
8094 1,310.58 16 AV16 346 27.7 26.0 20.3 8.4 1.01 100.0
8110 1,310.50 16 AV16 351 279 26.3 20.5 8.5 1.01 100.0
8127 1,310.42 17 AV17 356 27.5 26.2 20.0 8.4 1.01 100.0
8146 1,310.33 19 AV19 363 27.8 26.5 204 8.5 1.01 100.0
8165 1,310.25 19 AV19 374 27.9 26.8 20.5 8.6 1.01 100.0
8184 1,310.17 19 AV19 377 28.0 27.0 20.7 8.6 1.01 100.0
8204 1,310.08 20 AV20 372 27.9 26.8 20.5 8.6 1.01 100.0

8226 1,310.00 23 AV22 375 27.9 26.8 20.5 8.6 1.01 100.0
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Case Method & iCAP® Results PDIPLOT2 2016.1.56.2 - Printed 26-May-2016

WARDSBORO BRF 013-1(15) - ABUTMENT 2 PILE 2 (ID) APE D19-42 (HP12X74)
OP: MICHAEL DEERY Date; 04-May-2016
BL# Sensors

3-5357  F3:[F740] 98.0 (0.97); F4: [1839] 93.9 (0.97); A3: [K3013] 343.0 (1.03);
A4: [K2139] 318.0 (1.03)

5361-8226 F3:[F740] 98.0 (1.00); F4: [1839] 93.9 (1.00); A3: [K3013] 343.0 (1.00);
Ad: [K2139] 318.0 (1.00)

BL# Comments

3 APE D19-42 operating on fuel setting 2

1325 Splice 40' HP12x74 onto installed pile - Total Length = 80 feet
3442 APE D19-42 operating on fuel setting 3

5361 Splice 40' HP12x74 onto installed pile - Total Length = 120 feet
7765 Ape D19-42 operating on fuel setting 4 (Open)

Time Summary

Drive 43 minutes 51 seconds 12:55 PM - 1:39 PM (5/4/2016) BN 1 - 1322
Stop 23 hours 40 minutes 41 seconds 1:39 PM - 1:19 PM

Drive 6 minutes 11 seconds 1:19 PM - 1:25 PM BN 1323 - 1472

Stop 11 minutes 57 seconds 1:25PM - 1:37 PM

Drive 1 hours 2 minutes 38 seconds 1:37 PM - 2:40 PM BN 1482 - 3842

Stop 14 minutes 53 seconds 2:40 PM - 2:55 PM

Drive 48 minutes 28 seconds 2:55 PM - 3:43 PM BN 3852 - 5357

Stop 10 days 22 hours 13 minutes 53 seconds 3:43 PM - 1:57 PM

Drive 1 hours 30 minutes 3 seconds 1:57 PM - 3:27 PM BN 5358 - 8226

Total time [12: 02:32:38] = (Driving [04:11:12] + Stop [11: 22:21:26])
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WARDSBORO BRF 013-1(15); Pile: ABUTMENT 2 PILE 2 (ID) Test: 05-May-2016 15:43
APE D19-42 (HP12X74); Blow: 5356 CAPWAP (R) 2014-1
GZA GeoEnvironmental Inc. OP: MICHAEL DEERY
About the CAPWAP Results

The CAPWAP program performs a signal matching or reverse analysis based on
measurements taken on a deep foundation under an impact load. The program is based
on a one-dimensional mathematical model. Under certain conditions, the model only
crudely approximates the often complex dynamic situations.

The CAPWAP analysis relies on the input of accurately measured dynamic data plus
additional parameters describing pile and soil behavior. If the field measurements
of force and velocity are incorrect or were taken under inappropriate conditions
(e.g., at an inappropriate time or with too much or too little energy) ox if the
input pile model is incorrect, then the solution cannot represent the actual
soil behavior.

Generally the CAPWAP analysis is used to estimate the axial compressive pile
capacity and the soil resistance distribution. The long-term capacity is best
evaluated with restrike tests since they incorporate soil strength changes
(set-up gains or relaxation losses) that occur after installation. The calculated
load settlement graph does not consider creep or long term consolidation settlements.
When uplift is a controlling factor in the design, use of the CAPWAP results to assess
uplift capacity should be made only after very careful analysis of only good
measurement quality, and further used only with longer pile lengths and with nominally
higher safety factors.

CAPWAP is also used to evaluate driving stresses along the length of the pile.
However, it should be understood that the analysis is one dimensional and does not
take into account bending effects or local contact stresses at the pile toe.

Furthermore, if the user of this software was not able to produce a solution with
satisfactory signal “match quality” (MQ), then the associated CAPWAP results may be
unreliable. There is no absolute scale for solution acceptability but solutions with
MQ above 5 are generally considered less reliable than those with lower MQ values and
every effort should be made to improve the analysis, for example, by getting help
from other independent experts.

Considering the CAPWAP model limitations, the nature of the input parameters,
the complexity of the analysis procedure, and the need for a responsible application
of the results to actual construction projects, it is recommended that at least one
static load test be performed on sites where little experience exists with dynamic
behavior of the soil resistance or when the experience of the analyzing engineer with
both program use and result application is limited.

Finally, the CAPWAP capacities are ultimate values. They MUST be reduced by means
of an appropriate factor of safety to yield a design or working load. The selection
of a factor of safety should consider the quality of the construction control,
the variability of the site conditions, uncertainties in the loads, the importance
of structure and other factors. The CAPWAP results should be reviewed by the Engineer
of Record with consideration of applicable geotechnical conditions including, but not
limited to, group effects, potential settlement from underlying compressible layers,
soil resistances provided from any layers unsuitable for long term support,
as well as effective stress changes due to soil surcharges, excavation or change
in water table elevation.

The CAPWAP analysis software is one of many means by which the capacity of a deep
foundation can be assessed. The engineer performing the analysis is responsible for
proper software application and the analysis results. Pile Dynamics accepts
no liability whatsoever of any kind for the analysis solution and/or the application
of the analysis result.

Analysis: 06-May-2016



WARDSBORO BRF 013-1(15); Pile: ABUTMENT 2 PILE 2 (ID) Test: 05-May-2016 15:43

APE D19-42 (HP12X74); Blow: 5356 CAPWAP (R) 2014-1
GZA GeoEnvironmental Inc. OP: MICHAEL DEERY
CAPWAP SUMMARY RESULTS

Total CAPWAP Capacity: 318.4; along Shaft 283.0; at Toe 35.4 kips
Soil Dist. Depth Ru Force Sum Unit Unit
Sgmnt Below Below in Pile of Resist. Resist.
No. Gages Grade Ru (Depth) (Area)
ft ft kips kips kips kips/ft ksf
318.4
1 10.0 10.0 8.0 310.4 8.0 0.80 0.20
2 16.7 16.7 6.0 304.4 14.0 0.90 0.22
3 23.4 23.4 6.0 298.4 20.0 0.90 0.22
4 30.1 30.1 6.0 292.4 26.0 0.90 0.22
5 36.8 36.8 6.0 286.4 32.0 0.90 0.22
6 43.5 43.5 6.0 280.4 38.0 0.90 0.22
7 50.2 50.2 15.0 265.4 53.0 2.24 0.55
8 56.9 56.9 20.0 245.4 73.0 2.99 0.74
9 63.6 63.6 70.0 175.4 143.0 10.45 2.58
10 70.3 70.3 70.0 105.4 213.0 10.45 2.58
11 77.0 77.0 70.0 35.4 283.0 10.45 2.58
Avg. Shaft 25.7 3.68 0.91
Toe 35.4 34.40
Soil Model Parameters/Extensions Shaft Toe
Smith Damping Factor 0.15 0.20
Quake (in) 0.20 0.31
Case Damping Factor 1.07 0.18
Damping Type Viscous Viscous
Reloading Level (% of Ru) 100 100
Unloading Level ($ of Ru) 0
Soil Plug Weight (kips) 0.131
CAPWAP match quality = 1.49 (Wave Up Match) ; RSA = 0
Observed: Final Set = 0.09 in; Blow Count = 132 b/ft
Computed: Final Set = 0.06 in; Blow Count = 206 b/ft
Transducer F3(F740) CAL: 98.0; RF: 0.97; F4(I839) CAL: 93.9; RF: 0.97

A3 (K3013) CAL: 343; RF: 1.03; A4(K2139) CAL: 318; RF: 1.03

max. Top Comp. Stress = 26.1 ksi (T= 26.3 ms, max= 1.017 x Top)

max. Comp. Stress = 26.6 ksi (2= 10.0 ft, T= 26.7 ms)

max. Tens. Stress = -0.58 ksi (2= 56.9 ft, T= 49.2 ms)

max. Energy (EMX) = 17.3 kip-ft; max. Measured Top Displ. (DMX)= 0.58 in

Page 2 Analysis: 06-May-2016



WARDSBORO BRF 013-1(15); Pile: ABUTMENT 2 PILE 2 (ID) Test: 05-May-2016 15:43

APE D19-42 (HP12X74); Blow: 5356 CAPWAP (R) 2014-1

GZA GecEnvironmental Inc. OP: MICHAEL DEERY
EXTREMA TABLE

Pile Dist. max. min. max. max. max. max. max.

Sgmnt Below Force Force Comp . Tens. Trnsfd. Veloc. Displ.
No. Gages Strass Stress Energy

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

1 3.3 569.6 -0.8 26.1 -0.04 17.3 14.0 0.58

2 6.7 574.4 -0.7 26.3 -0.03 17.2 13.9 0.57

4 13.4 560.9 -0.5 25.7 -0.02 16.1 13.7 0.54

5 16.7 565.3 -0.5 25.9 -0.02 15.9 13.6 0.52

6 20.1 552.8 -0.4 25.4 -0.02 15.3 13.5 0.51

7 23.4 557.3 -0.5 25.6 -0.02 15.2 13.3 0.50

8 26.8 545.1 -0.4 25.0 -0.02 14.6 13.2 0.49

9 30.1 549.6 -0.5 25.2 -0.02 14.5 13.1 0.47

10 33.5 537.8 -0.3 24.7 -0.01 13.9 13.0 0.46

11 36.8 542.5 -3.1 24.9 -0.14 13.8 12.9 0.45

12 40.2 532.4 -4.4 24.4 -0.20 13.3 12.8 0.43

13 43.5 540.6 -7.0 24.8 -0.32 13.1 12.6 0.42

14 46.9 534.8 -8.5 24.5 -0.39 12.6 12.4 0.41

15 50.2 546.3 -11.0 25.1 -0.50 12.5 12.1 0.39

16 53.6 526.4 -10.7 24.1 -0.49 11.5 11.8 0.38

17 56.9 552.7 -12.7 25.3 -0.58 11.4 11.2 0.36

18 60.3 536.5 -10.8 24.6 -0.49 10.3 10.5 0.35

19 63.6 563.9 -12.3 25.9 -0.57 10.2 9.8 0.34

20 67.0 450.6 -4.3 20.7 -0.20 7.3 9.2 0.33

21 70.3 446.7 -6.0 20.5 -0.27 7.3 9.6 0.32

22 73.7 287.8 0.0 13.2 0.00 4.6 10.8 0.32

23 77.0 245.9 -0.5 11.3 -0.02 1.7 11.3 0.31

Absolute 10.0 26.6 (T = 26.7 ms)

56.9 -0.58 (T = 49.2 ms)

Page 3 Analysis: 06-May-2016



WARDSBORO BRF 013-1(15); Pile: ABUTMENT 2 PILE 2 (ID) Test:
APE D19-42 (HP12X74); Blow: 5356
GZA GeoEnvironmental Inc.

05-May-2016 15:43
CAPWAP (R) 2014-1
OP: MICHAEL DEERY

CASE METHOD

J = 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.
RP 642.0 593.9 545.7 497.6 449.5 401.3 353.2  305.
RX 644.0 595.8 547.6 499.3 451.3 404.7 360.3  317.
RU 666.1 620.4 574.7 529.0 483.3 437.6 391.9  346.
RAU = 233.7 (kips); RA2 = 339.3 (kips)

7 0.8 0.9
1 257.0 208.8
0 276.0 257.6
2 300.5 254.7

Current CAPWAP Ru = 318.4 (kips); Corresponding J(RP)= 0.67; J(RX) = 0.70

VMX VP VT1+*Z FT1 FMX DMX DFN SET EMX QuUs KEB
ft/s ms kips kips kips in in in kip-ft kips kips/in
14.2 25.89 553.6 569.6 573.3 0.58 0.09 0.09 17.4 627.0 115

PILE PROFILE AND PILE MODEL
Depth Area E-Modulus Spec. Weight Perim.
ft in? ksi 1b/ft? ft
0.0 21.8 29999.9 492.000 4.06
77.0 21.8 29999.9 492.000 4.06
Toe Area 148.2 in?
Top Segment Length 3.35 £t, Top Impedance 39 kips/ft/s

Wave Speed: Pile Top 16810.0, Elastic 16810.0, Overall 16810.0 ft/s
Pile Damping 1.00 %, Time Incr 0.199 ms, 2L/c 9.2 ms

Total volume: 11.657 f£t3/ Volume ratio considering added impedance: 1.000

Page 4 Analysis: 06-May-2016
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WARDSBORO BRF 013-1(15); Pile: ABUTMENT 2 PILE 2 (ID) Test: 16-May-2016 15:27
APE D19-42 (HP12X74); Blow: 8223 CAPWAP(R) 2014-1
GZA GeoEnvironmental Inc. OP: MICHAEL DEERY

About the CAPWAP Results

The CAPWAP program performs a signal matching or reverse analysis based on
measurements taken on a deep foundation under an impact load. The program is based
on a one-dimensional mathematical model. Under certain conditions, the model only
crudely approximates the often complex dynamic situations.

The CAPWAP analysis relies on the input of accurately measured dynamic data plus
additional parameters describing pile and soil behavior. If the field measurements
of force and velocity are incorrect or were taken under inappropriate conditions
(e.g., at an inappropriate time or with too much or too little energy) or if the
input pile model is incorrect, then the solution cannot represent the actual
soil behavior.

Generally the CAPWAP analysis is used to estimate the axial compressive pile
capacity and the soil resistance distribution. The long-term capacity is best
evaluated with restrike tests since they incorporate soil strength changes
(set-up gains or relaxation losses) that occur after installation. The calculated
load settlement graph does not consider creep or long term consolidation settlements.
When uplift is a controlling factor in the design, use of the CAPWAP results to assess
uplift capacity should be made only after very careful analysis of only good
measurement quality, and further used only with longer pile lengths and with nominally
higher safety factors.

CAPWAP is also used to evaluate driving stresses along the length of the pile.
However, it should be understood that the analysis is one dimensional and does not
take into account bending effects or local contact stresses at the pile toe.

Furthermore, if the user of this software was not able to produce a solution with
satisfactory signal “match quality” (MQ), then the associated CAPWAP results may be
unreliable. There is no absolute scale for solution acceptability but solutions with
MQ above 5 are generally considered less reliable than those with lower MQ values and
every effort should be made to improve the analysis, for example, by getting help
from other independent experts.

Considering the CAPWAP model limitations, the nature of the input parameters,
the complexity of the analysis procedure, and the need for a responsible application
of the results to actual construction projects, it is recommended that at least one
static load test be performed on sites where little experience exists with dynamic
behavior of the soil resistance or when the experience of the analyzing engineer with
both program use and result application is limited.

Finally, the CAPWAP capacities are ultimate values. They MUST be reduced by means
of an appropriate factor of safety to yield a design or working load. The selection
of a factor of safety should consider the quality of the construction control,
the variability of the site conditions, uncertainties in the loads, the importance
of structure and other factors. The CAPWAP results should be reviewed by the Engineer
of Record with consideration of applicable geotechnical conditions including, but not
limited to, group effects, potential settlement from undérlying compressible layers,
soil resistances provided from any layers unsuitable for long term support,
as well as effective stress changes due to soil surcharges, excavation or change
in water table elevation.

The CAPWAP analysis software is one of many means by which the capacity of a deep
foundation can be assessed. The engineer performing the analysis is responsible for
proper software application and the analysis results. Pile Dynamics accepts
no liability whatsoever of any kind for the analysis solution and/or the application
of the analysis result.

Analysis: 26-May-2016



WARDSBORO BRF 013-1(15);
APE D19-42 (HP12X74):; Blow: 8223
GZA GeoEnvironmental Inc.

Pile: ABUTMENT 2 PILE 2 (ID)

Test: 16-May-2016 15:27

CAPWAP (R) 2014-1
OP: MICHAEL DEERY

CAPWAP SUMMARY RESULTS

Total CAPWAP Capacity: 352.8; along Shaft 245.0; at Toe 107.8 kips
Soil Dist. Depth Ru Force Sum Unit Unit
Sgmnt Below Below in Pile of Resist. Resist.
No. Gages Grade Ru (Depth) (Area)
ft ft kips kips kips kips/ft ksf
352.8
1 23.0 6.0 10.0 342.8 10.0 1.67 0.41
2 29.6 12.6 15.0 327.8 25.0 2.28 0.56
3 36.1 19.1 5.0 322.8 30.0 0.76 0.19
4 42.7 25.7 5.0 317.8 35.0 0.76 0.19
5 49.3 32.3 5.0 312.8 40.0 0.76 0.19
6 55.9 38.8 5.0 307.8 45.0 0.76 0.19
7 62.4 45.4 10.0 297.8 55.0 1.52 0.38
8 69.0 52.0 10.0 287.8 65.0 1.52 0.38
9 75.6 58.6 5.0 282.8 70.0 0.76 0.19
10 82.1 65.1 5.0 277.8 75.0 0.76 0.19
11 88.7 71.7 15.0 262.8 90.0 2.28 0.56
12 95.3 78.3 15.0 247.8 105.0 2,28 0.56
13 101.9 84.8 15.0 232.8 120.0 2,28 0.56
14 108.4 91.4 15.0 217.8 135.0 2.28 0.56
15 115.0 98.0 110.0 107.8 245.0 16.74 4.13
Avg. Shaft 16.3 2.50 0.62
Toe 107.8 104.77
Soil Model Parameters/Extensions Shaft Toe
Smith Damping Factor 0.10 0.20
Quake (in) 0.10 0.22
Case Damping Factor 0.64 0.55
Damping Type Viscous Viscous
Unloading Quake ($ of loading quake) 100 70
Reloading Level (% of Ru) 100 100
Unloading Level (% of Ru) 9
CAPWAP match quality = 2.18 (Wave Up Match) ; RSA = 0
Observed: Final Set = 0.04 in; Blow Count = 276 b/ft
Computed: Final Set = 0.04 in; Blow Count = 277 b/ft
Transducer F3(F740) CAL: 98.0; RF: 0.99; F4(I839) CAL: 93.9; RF: 0.99
A3 (K3013) CAL: 343; RF: 1.01; A4(K2139) CAL: 318; RF: 1.01
max. Top Comp. Stress = 27.0 ksi (T= 26.2 ms, max= 1.033 x Top)
max. Comp. Stress = 27.9 ksi (2= 23.0 ft, T= 27.4 ms)
max. Tens. Stress = -2.65 ksi (2= 95.3 £ft, T= 55.9 ms)
max. Energy (EMX) = 19.4 kip-ft; max. Measured Top Displ. (DMX)= 0.69 in
Page 2 Analysis: 26-May-2016



WARDSBORO BRF 013-1(15); Pile: ABUTMENT 2 PILE 2 (ID) Test: 16-May-2016 15:27
APE D19-42 (HP12X74); Blow: 8223 CAPWAP (R) 2014-1
GZA GeoEnvironmental Inc. OP: MICHAEL DEERY
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 3.3 587.9 -13.3 27.0 -0.61 19.4 14.6 0.69
2 6.6 588.5 -13.6 27.0 -0.62 19.4 14.5 0.68
4 13.1 591.0 -16.4 27.1 -0.75 19.2 14.5 0.66
6 19.7 601.1 -20.3 27.6 -0.93 19.1 14.2 0.64
8 26.3 590.2 -20.7 27.1 -0.95 18.1 13.8 0.62
10 32.9 561.3 -19.4 25.7 -0.89 16.7 13.6 0.60
12 39.4 555.0 -22.0 25.5 -1.01 16.1 13.5 0.58
14 46.0 548.9 -23.9 25.2 -1.10 15.6 13.3 0.56
16 52.6 543.4 -31.8 24.9 -1.46 15.1 13.1 0.54
18 59.1 541.3 -39.9 24.8 -1.83 14.5 12.9 0.51
20 65.7 528.3 -45.4 24.2 -2.08 13.6 12.6 0.49
22 72.3 512.6 -48.9 23.5 -2.24 12.7 12.4 0.46
24 78.9 508.2 -52.0 23.3 -2.38 12.2 12.2 0.43
26 85.4 509.8 -55.1 23.4 -2.53 11.6 11.9 0.40
28 92.0 492.4 -56.5 22.6 -2.59 10.6 11.5 0.37
29 95.3 500.9 -57.8 23.0 -2.65 10.4 11.2 0.36
30 98.6 475.7 -55.2 21.8 -2.53 9.6 11.1 0.34
31 101.9 484 .2 -57.5 22.2 -2.64 9.4 10.8 0.33
32 105.1 455.5 -55.4 20.9 -2.54 8.7 10.8 0.32
33 108.4 453.9 -56.9 20.8 -2.61 8.6 10.8 0.30
34 111.7 443.9 -55.3 20.4 -2.54 7.9 10.5 0.29
35 115.0 471.8 -56.0 21.6 -2.57 4.5 9.7 0.28
Absolute 23.0 27.9 (T = 27.4 ms)
95.3 -2.65 (T = 55.9 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 684.4 636.9 589.5 542.1 494.6 447.2 399.7 352.3 304.9 257.4
RX 686.9 640.1 593.3 546.5 500.2 455.1 411.0 375.0 345.4 322.1
RU 720.2 676.3 632.5 588.6 544.8 500.9 457.1 413.2 369.3 325.5
RAU = 164.3 (kips); RA2 = 372.1 (kips)
Current CAPWAP Ru = 352.8 (kips); Corresponding J(RP)= 0.70; J(RX) = 0.77
VMX TVP VT1+*2 FT1 FMX DMX DFN SET EMX QUS KEB
ft/s ns kips kips kips in in in kip-ft kips kips/in
14.7 26.00 572.6 586.2 586.2 0.69 0.04 0.04 19.5 636.5 490
PILE PROFILE AND PILE MODEL
Depth Area E-Modulus Spec. Weight Perim.
ft in? ksi 1b/ft3 ft
0.0 21.8 29992.2 492.000 4.06
115.0 21.8 29992.2 492.000 4.06
Toe Area 148.2 in?

Top Segment Length 3.29 ft, Top Impedance 39 kips/ft/s

Wave Speed: Pile Top 16807.9, Elastic 16807.9, Overall 16807.9 ft/s
Pile Damping 1.00 $, Time Incr 0.195 ms, 2L/c 13.7 ms

Total volume: 17.410 £t3' Volume ratio considering added impedance: 1.000

Page 3 Analysis: 26-May-2016
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GZA GeoEnvironmental Inc. Page 1

Case Method & iCAP® Results PDIPLOT2 2016.1.56.2 - Printed 26-May-2016
WARDSBORO BRF 013-1(15) - ABUTMENT 2 PILE 2 (RS) APE D19-42 (HP12x74)
OP: MICHAEL DEERY Date: 18-May-2016
AR: 21.80 in? SP: 0.492 k/ft®
LE: 115.00 ft EM: 30,008 ksi
WS: 16,810.0 f/s JC: 0.70[]
RX7: Max Case Method Capacity (JC=0.7) STK: O.E. Diesel Hammer Stroke
CSX: Max Measured Compr. Stress FVP: Force/Velocity proportionality
CSB: Compression Stress at Bottom BTA: BETA Integrity Factor
EMX: Max Transferred Energy
BL# RX7 CsX CSsB EMX STK FVvP BTA
kips ksi ksi k-ft ft 0 (%)
2 345 21.5 20.1 124 0.0 1.01 100.0
3 418 26.9 24.6 19.9 7.8 1.00 100.0
4 430 28.6 26.0 226 8.4 1.00 100.0
5 417 28.4 25.7 21.8 8.2 1.00 100.0
6 420 29.0 26.1 222 8.3 1.00 100.0
7 418 28.5 26.3 23.0 8.1 1.00 100.0
8 410 28.7 26.3 222 8.1 1.00 100.0
9 411 28.6 26.2 21.8 8.1 1.00 100.0
10 416 28.7 26.4 224 8.2 1.00 100.0
11 416 29.0 26.6 231 8.4 0.99 100.0
12 408 28.6 26.6 23.0 8.2 1.00 100.0
13 412 29.0 26.9 23.6 8.4 0.99 100.0
14 411 29.0 27.0 23.2 8.4 0.99 100.0
15 408 28.8 26.7 22.9 8.3 0.99 100.0
16 403 284 26.6 22.3 8.1 1.00 100.0
17 415 28.8 26.8 225 8.3 0.99 100.0
18 411 291 27.2 23.3 8.4 1.00 100.0
19 407 29.0 27.3 23.1 8.4 0.99 100.0
20 405 28.2 26.5 21.5 8.1 1.00 100.0
21 414 29.1 27.3 23.6 8.4 0.99 100.0
22 406 29.5 27.6 23.5 8.6 0.99 100.0
23 410 29.2 27.2 22.8 8.4 0.99 100.0
24 401 28.6 26.8 22.3 8.2 1.00 100.0
25 404 28.2 26.6 215 8.0 1.00 100.0
26 414 29.2 273 23.5 8.4 1.00 100.0
27 400 28.6 26.9 22.5 8.2 1.00 100.0
28 406 28.9 26.9 22.6 8.3 1.00 100.0
29 410 28.9 26.9 226 8.4 1.00 100.0
30 400 29.0 27.0 22.7 8.4 1.00 100.0
31 400 28.7 26.8 22.1 8.2 1.00 100.0
32 402 28.9 27.0 22.3 8.3 1.00 100.0
Average 408 28.5 26.5 222 8.3 1.00 100.0

Total number of blows analyzed: 31



GZA GeoEnvironmental Inc. Page 2

Case Method & iCAP® Results PDIPLOT2 2016.1.56.2 - Printed 26-May-2016
WARDSBORO BRF 013-1(15) - ABUTMENT 2 PILE 2 (RS) APE D19-42 (HP12x74)
OP: MICHAEL DEERY Date: 18-May-2016

BL# Sensors
2-32 F3:[F740] 98.0 (1.00); F4: [1839] 93.9 (1.00); A3: [K3013] 343.0 (1.00); A4: [K2139] 318.0 (1.00)

Time Summary

Drive 2 minutes 38 seconds 8:43 AM - 8:46 AMBN 1- 34



U] [BJUBLULOIAUTOBD) YZO O} Pesusdl] L4102 ()dvYMdYD

g 0'008
82104 3|Id
= NS == 0'009
W/s 60°0 Budwegqynwssol | _ . _ _ . _ _ g
} - 000
Wwselo Bdg ynws yeys bay _ _
urzo ayenp 80 " 4
ueLo senpyeys bay | 0 0 0°00Z
1S4 22°¢- SS8}S UoISus| Xep " |
184082 ssa11g Jdwo) Xep g on
184672 ssalg 1dwo) doj . !
ve'l Ajiend yorew _ "
e B E ) B et
S/H 01891 "S'M llel@n0 . " e
S/4 01891 ‘pdg anepp do | ! _
£¥/ql 0'Z6Y Wblepyoedgdor | ¢ “ -
ISY 0000E sninpoy-3 do . | _ i _ _ i i
Y90y Jajpwyad do| " “ _ ! " ! !
U1 zZ'8yl ealy Buueag pug ) | | i ! ) )
81T LT it S STl it el
3086 juswpaquy 1 uonngusiqg . ' i i
HOGI s10sUag 'q Yibua | soue)sISaY YeysS | ; ; A ; 9
J _ OO.V-
Jalt 1
“___:_:Ll_..ﬂT.ﬂJ LLALELL O
Sw gLl | S
'
1
1
"
SR . S - - - 00F
1 L] 1 1
" " y -
PSI AlOOJOA — — “
pspy 90104 —— | _, sdiy
008

=
o
7

y/sdiy

sd
sd
sd

S el

swell

: : : 09'L
...... e T e (41
] | G
I i | g
[] I d
_. 1 ] DIU
i " : 9
e R G ogo &
ugo0  =1g/1L3s _. ! _ 3
uzl = xq i | _ g
ur oL = Ag ” " : =)
D 6292 = g3 _ S NG N :
N OEPl =48 [T O i oo
N 60LY = Ny . _ ~f
[ ] N =
1 1 1 ~
_ | ke
1 L 1 Oo.o
(Jonod - — — 0’008 0'009 000 0002 00
0] 9|l ——
1 old (sdiy) peo
- - . : - - - 3 - : 00t~
i : " “ : i : 7 ; :

1
I
1
1
1
I
1
1
1
I
b - o — —
1
1
I
1
1
1
1

1do so104
PSSy 82104

[

oov

sdiy

008

U

L-#102 () dYMdvD

9102-AeN-9g

"OU| [BJUSLULOIIAUTOSD) Y79

(:G¥:80 910Z-Ae\-8| 1sa1) G :mMOIg ‘(P2XZLdH) Z-61Q 3dV (SY) Z TTId ¢ LNIWLNAY :3lid (GL)L-€10 348 OHOISAHVYM



WARDSBORO BRF 013-1(15); Pile: ABUTMENT 2 PILE 2 (RS) Test: 18-May-2016 08:45
APE D19-42 (HP12x74); Blow: 5 CAPWAP (R) 2014-1
GZA GeoEnvironmental Inc. OP: MICHAEL DEERY

About the CAPWAP Results

The CAPWAP program performs a signal matching or reverse analysis based on
measurements taken on a deep foundation under an impact load. The program is based
on a one-dimensional mathematical model. Under certain conditions, the model only
crudely approximates the often complex dynamic situations.

The CAPWAP analysis relies on the input of accurately measured dynamic data plus
additional parameters describing pile and soil behavior. If the field measurements
of force and velocity are incorrect or were taken under inappropriate conditions
(e.g., at an inappropriate time or with too much or too little energy) or if the
input pile model is incorrect, then the solution cannot represent the actual
soil behavior.

Generally the CAPWAP analysis is used to estimate the axial compressive pile
capacity and the soil resistance distribution. The long-term capacity is best
evaluated with restrike tests since they incorporate soil strength changes
(set-up gains or relaxation losses) that occur after installation. The calculated
load settlement graph does not consider creep or long term consolidation settlements.
When uplift is a controlling factor in the design, use of the CAPWAP results to assess
uplift capacity should be made only after very careful analysis of only good
measurement quality, and further used only with longer pile lengths and with nominally
higher safety factors.

CAPWAP is also used to evaluate driving stresses along the length of the pile.
However, it should be understood that the analysis is one dimensional and does not
take into account bending effects or local contact stresses at the pile toe.

Furthermore, if the user of this software was not able to produce a solution with
satisfactory signal “match quality” (MQ), then the associated CAPWAP results may be
unreliable. There is no absolute scale for solution acceptability but solutions with
MQ above 5 are generally considered less reliable than those with lower MQ values and
every effort should be made to improve the analysis, for example, by getting help
from other independent experts.

Considering the CAPWAP model limitations, the nature of the input parameters,
the complexity of the analysis procedure, and the need for a responsible application
of the results to actual construction projects, it is recommended that at least one
static load test be performed on sites where little experience exists with dymamic
behavior of the soil resistance or when the experience of the analyzing engineer with
both program use and result application is limited.

Finally, the CAPWAP capacities are ultimate values. They MUST be reduced by means
of an appropriate factor of safety to yield a design or working load. The selection
of a factor of safety should consider the quality of the construction controel,
the variability of the site conditions, uncertainties in the loads, the importance
of structure and other factors. The CAPWAP results should be reviewed by the Engineer
of Record with consideration of applicable geotechnical conditions including, but not
limited to, group effects, potential settlement from underlying compressible layers,
soil resistances provided from any layers unsuitable for long term support,
as well as effective stress changes due to soil surcharges, excavation or change
in water table elevation.

The CAPWAP analysis software is one of many means by which the capacity of a deep
foundation can be assessed. The engineer performing the analysis is responsible for
proper software application and the analysis results. Pile Dynamics accepts
no liability whatsoever of any kind for the analysis solution and/or the application
of the analysis result.

Analysis: 26-May-2016



WARDSBORO BRF 013-1(15); Pile: ABUTMENT 2 PILE 2 (RS) Test: 18-May-2016 08:45
APE D19-42 (HP12x74); Blow: 5 CAPWAP (R) 2014-1
GZA GeoEnvironmental Inc. OP: MICHAEL DEERY

CAPWAP SUMMARY RESULTS

Total CAPWAP Capacity: 410.9; along Shaft 143.0; at Toe 267.9 kips
Soil Dist. Depth Ru Force Sum Unit Unit
Sgmnt Below Below in Pile of Resist. Resist.
No. Gages Grade Ru (Depth) (Area)
ft ft kips kips kips kips/ft ksf
410.9
1 23.0 6.0 5.0 405.9 5.0 0.83 0.21
2 29.6 12.6 5.0 400.9 10.0 0.76 0.19
3 36.1 19.1 5.0 395.9 15.0 0.76 0.19
4 42.7 25.7 3.0 392.9 18.0 0.46 0.11
5 49.3 32.3 3.0 389.9 21.0 0.46 0.11
6 55.9 38.9 4.0 385.9 25.0 0.61 0.15
7 62.4 45.4 4.0 381.9 29.0 0.61 0.15
8 69.0 52.0 5.0 376.9 34.0 0.76 0.19
9 75.6 58.6 5.0 371.9 39.0 0.76 0.19
10 82.1 65.1 5.0 366.9 44.0 0.76 0.19
11 88.7 71.7 12.0 354.9 56.0 1.83 0.45
12 95.3 78.3 12.0 342.9 68.0 1.83 0.45
13 101.9 84.9 25.0 317.9 93.0 3.80 0.94
14 108.4 91.4 25.0 292.9 118.0 3.80 0.94
15 115.0 98.0 25.0 267.9 143.0 3.80 0.94
Avg. Shaft 9.5 1.46 0.36
Toe 267.9 260.36
Soil Model Parameters/Extensions Shaft Toe
Smith Damping Factor 0.13 0.09
Quake (in) 0.13 0.21
Case Damping Factor 0.48 0.62
Damping Type Viscous Viscous
Unloading Quake (% of loading quake) 76 90
Reloading Level (% of Ru) 100 100
Unloading Level (% of Ru) 54
Resistance Gap (included in Toe Quake) (in) 0.00
CAPWAP match quality = 1.84 (Wave Up Match) ; RSA = 0
Observed: Final Set = 0.05 in; Blow Count = 252 b/ft
Computed: Final Set = 0.05 in; Blow Count - 258 b/ft
Transducer F3(F740) CAL: 98.0; RF: 0.99; F4(I839) CAL: 93.9; RF: 0.99
*Not Active A3(K3013) CAL: 343; RF: 1.01; Ad*(K2139) CAL: 318; RF: 1.01
max. Top Comp. Stress = 27.5 ksi (T= 26.2 ms, max= 1.018 x Top)
max. Comp. Stress = 28.0 ksi (zZ= 23.0 ft, T= 27.4 ms)
max. Tens. Stress = -3.72 ksi (2= 88.7 £ft, T= 55.9 ms)

max. Energy (EMX) 21.4 kip-ft; max. Measured Top Displ. (DMX)= 0.75 in

Page 2 Analysis: 26-May-2016



WARDSBORO BRF 013-1(15); Pile: ABUTMENT 2 PILE 2 (RS) Test: 18-May-2016 08:45
APE D19-42 (HP12x74); Blow: 5 CAPWAP(R) 2014-1
GZA GeoEnvironmental Inc. OP: MICHAEL DEERY
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 3.3 599.9 -20.0 27.5 -0.92 21.4 15.1 0.77
2 6.6 600.3 -20.5 27.5 -0.94 21.3 15.1 0.76
4 13.1 601.3 -24.9 27.6 -1.14 21.2 15.0 0.74
6 19.7 607.1 -31.8 27.8 -1.46 21.0 14.9 0.72
8 26.3 599.3 -32.4 27.5 -1.49 20.3 14.7 0.70
10 32.9 591.4 -32.1 27.1 ~1.47 19.6 14.5 0.68
12 39.4 581.9 -31.9 26.7 -1.46 18.9 14.4 0.66
14 46.0 577.7 -38.6 26.5 -1.77 18.4 14.2 0.63
16 52.6 574.6 -40.5 26.4 -1.86 17.9 14.1 0.61
18 59.1 569.1 -43.7 26.1 -2.00 17.3 13.9 0.58
20 65.7 564.6 ~-52.9 25.9 -2.43 16.6 13.7 0.55
22 72.3 557.8 -62.1 25.6 -2.85 15.9 13.5 0.52
24 78.9 551.8 -69.4 25.3 -3.18 15.1 13.3 0.49
26 85.4 551.6 -76.3 25.3 -3.50 14.2 13.0 0.45
28 92.0 536.4 -77.3 24.6 -3.55 12.8 12.6 0.41
29 95.3 548.9 -79.5 25.2 -3.64 12.5 12.2 0.39
30 98.6 531.3 -75.1 24.4 -3.44 11.6 11.9 0.37
31 101.9 546.2 -79.3 25.1 -3.64 11.3 11.5 0.35
32 105.1 495.2 -64.4 22.7 -2.95 9.8 11.4 0.33
33 108.4 477.3 -65.4 21.9 -3.00 9.6 11.9 0.31
34 111.7 415.7 -48.3 19.1 -2.22 8.3 12.0 0.29
35 115.0 462.3 -48.2 21.2 -2.21 7.6 11.4 0.27
Absolute 23.0 28.0 (T = 27.4 ms)
88.7 -3.72 (T = 55.9 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 685.5 634.5 583.5 532.5 481.5 430.5 379.5 328.6 277.6 226.6
RX 686.6 637.5 590.3 549.5 508.7 471.4 437.2 413.8 395.7 382.8
RU 693.7 643.5 593.3 543.2 493.0 442.8 392.7 342.5 292.3 242.2
RAU = 219.0 (kips); RA2 = 394.6 (kips)
Current CAPWAP Ru = 410.9 (kips); Corresponding J(RP)= 0.54; J(RX) = 0.72
VMX TVP VT1+*2 FT1 FMX DMX DFN SET EMX QuUs KEB
ft/s ms kips kips kips in in in kip-ft kips kips/in
15.1 26.00 588.6 606.7 607.1 0.75 0.05 0.05 21.5 647.4 1290
PILE PROFILE AND PILE MODEL
Depth Area E-Modulus Spec. Weight Perim.
ft in? ksi 1b/ft3 ft
0.0 21.8 29999.9 492.000 4.06
115.0 21.8 29999.9 492.000 4.06
Toe Area 148.2 in?
Top Segment Length 3.29 ft, Top Impedance 39 kips/ft/s
Wave Speed: Pile Top 16810.0, Elastic 16810.0, Overall 16810.0 ft/s
Pile Damping 1.00 %, Time Incr 0.195 ms, 2L/c 13.7 ms
Total volume: 17.410 £t3 Volume ratio considering added impedance: 1.000
Page 3 Analysis: 26-May-2016



—~SAXIMETER BLOW COUNT/STROKE PILE DRIVING RECORD

Pile # 3 Time: Start/stop Date SIYi .
Project &)3~ E: Locatlon bl L
Pile Type/sizé Length (1)&/p "  Batter
Elevation: Ground: /401 Pile T|p Cutoff:
Hammer Type/Size AR Fuel Setting.___ %
Cap/Helmet/Cushion
Corr:tractor &ﬂ H eat # éO 113079
[Depth] Blow/tt H  |Depth[Blow/t] 1 Ta'eﬁﬁ'ﬁaﬁvm H Depth | Blow/ft H

ft ft BPM ft ft BPM ft ft BPM ft t | BPM
0-1 25-26 144 [s50-51 | — 75-76 7 4 _
1-2 2627 110 | Y [s1-s2 | — 76-77 | £ s
2-3 2245 | 10 1Y _[s253 | 7778 | 7 =2 5 é
3-4 28-29 | 1} 095 |5354 | 5 78-79 7 ‘ s ,
4-5 20-30 | € 5455 | 5= | 7173 7980 < ] 12 (27 9 Lo
56 |l |¢.90 [3031] € 5556 | & 80-81 | 7 | -
67 |/8 | £.93 [31-32] | 56-57 | & 81-82 | M v 2
78 122 | 7.1¥ |3233] § \ 5758 | £ 8% | 9 A |s
89 12L |7.23 (3334 | [71V [s859 83-84 - [ ]é "
910 |27 | 7. 33 [34.35] U SRB| & | A |sass | £ | & 73
101133 | 7.48 [35.36] & 60-61 | & " [ss-86 & | s '
112135 | 263 [s37] §_ 6162 | £ 86-87 | 4 5
1213] 2& | 7,38 [a738| Y 6263 | & 87-88 | ¢ - | &
13-14 |28 7.29 3839 § A\ 16364 | & 8889 | 7 A \L
1415|132 | 7,45 [3940| § 6466 | S |11873 8990 7 28!
15161 32 | 7,71 ao41] § 6566 | & | T o001 g A
16-17| 33 | 2.32 |4142] % | lee67 | 4 9192 | & &
1718|328 | 768 |4243| ¢ 67-68 ;‘ 92-93 Z Y
18-19 | /9 2,15 |4344| § Al [es-69 93 s
19-20| 2.7 4445| ¢ bt 6970 | 5 94-95 | 7 N ¢
2021 7 | .27 las546| & 70-71 | 5 9596 | § S
2122 7 | 7243 la6a7| 5 7 3 %6-97 | 7 7 g \
22-23 7:55 la7as| § , 2713 ] 9 9798 | £ Vi
23-24| & 7.66 4849 | 7374 | @ 9899 | § 4
24-25) | | 2.4 [a950] & 7475 | 7 99-100 | & & é‘l) 424
Remarks Depth [Min Interruption Reason
low/inch ' %)

I /3 11 ¢ b | b 2

Z:\Forms\2016 Construction Field Forms\Structural2016 Pile Driving Record.xls



AXIMETER BLOW COUNT/STROKE PILE DRIVING RECORD "'

i 2 Time: Start/stop Date:
foject ' Location
/Pile Type/size _ Length Batter
" Elevation: Ground: Pile Tip Cutoff:
Hammer Type/Size Fuel Setting:
Cap/Helmet/Cushion ,
- Contractor : °®
Deph[Blowii| — H_ |Dspth|Blowit] _H | Deptn| Blowit[ - H Depth | Blow/t H
£ | # Bpm | # | # BPM ft ft BPM, | ft #+ | BPM
-1 | & 25-26 A 5051 | & ~ |75-76 | & .
12| S 26-27 | T ls1s2 6 |77 lerr | & 7) '
23 (4 27-28 5253 | & — |m7s | £ N
134 |5 2829 & | . 1 [53-54 | & AV g9 | L 7y
45 |5 " \ |2930] 9 ('" ls485 | 4 79-80 | &
56 |< | 222 |30-31 : 55-56 ° 80-81 | [ ;
67 ] 31-32 | Y . |s657 {4 s8] | 4 N
78 _|&s 3233 § | |s7-58 | &~ N 82-83
lso |y .. |- 3334 | [ \|__|s858 ¢ A\ [s3-84
9-10 |S 3% /] 59-60 | 7 \ 8485 :
16:11 | & 35-36 | b /‘tﬁ 60-61 | { \ 2722 | 1.0z |37-3%
12| =7 3637 o \  [s162 { %rs3 W .17 |39-38
1£13| 7 37-38| 1 6263 | & — |s78s | HE |e. 81 |39-¥0
13-14 | & 3838 Y 6364 | § [d] |sss9 |28 $.61 |-/
14-15| 5 3940 § | _ ,a 16465 |87 8990 | 43 .| £.c5 WI-9&
15-16 | $_ 4041| § 71T Jeses | 5 0091 |53 | €.79 |49
1617 | A | 2/ |4142]| § 66-67 0192 | S |L.gy |13
17:18 4243| & 6768 | & 203 | L6 |L.g2 [11-9%
18-19 |~ - 4344 & 68-69 | Y 9338 | 41 (.85 |f5-%4
19-20 | ¢ 4445| & , leazes| & | ™ 94-95 | 59 2. lp |67
2021] &= | 4546 | 4 VYV |ro3t| § N foses |44 6.9/ |77
21225~ By | b AN [112| § o607 | &S | 2.19 |87
23mls 4748 & ' 72-73 | & o798 | 771 716 [47-52
2824 S 4849 | 5 7374 | fp | ¢ losso [ &€ |7.44 F°~S7
2425 | 4 49-50| [ | lra75 |5 |° 99100 | 28 | 2.2l V-85
Remarks Depth [Min Interruption Reason
R a e - 2
o N !" ¢
blow/inch ) /
8 -

Z:\Forms\2016 Construction Field“ Forms\StructuréI\ZﬁS Pile Driving Record.xls
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-

- SAXIMETER BLOW COUNT/STROKE PILE DRIVING RECORD . .

. | .
Pile # Time! Star/s@p . & .. . . Date:
Project = : Location -
" Pile Typesize ] - Length * Batter , . ,
Elevation. ° Ground: ~.Pile Tip _ Cutoff: '
Hammer Type/Size by Fuel’Set_ting:’ =
Cap/Heimet/Cushion e W
Contractor g
Depth| Blow/t] _H_+| Depth] Blow/t| - H | Depth] BlowiR| . H .| Depth | Blowrft (x
t | # BPM | ft BPM £ ) # BPM- | ff | BPM
520153/ 8\ | 7.13 (252846 - 1o | 148 -[5051 [u W | UM [7576 b o0 | @./3.]7% 17 &
3125y 8o .| .21 26-2%'%“'9 1499 51524 .y | o7 le77 s 1 | Beos || 12)8.3%
5% 235 |8Z |7.49 272 W] 299 5253 o | 2,84 [77-78 |1 42 | £.3¢ |2 /3'_23
SB(3-48| 75" | 7.6y j2820)) 9| 7.9 |53 1. | 2.8% 178-79- b /2 8. /6 |3, 12/8. 16
56|4554 & 772 12930} € .98 5455 Ly | 9.93 [7980. 3 11 | @08 |¢ 3 )7 %
SsENEs | 2,87 [30311h g | 991 [s556 [3pp | 297 [sosr |74 | 7-89 | )3
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JAMETER BLOW COUNT/STROKE PILE DRIVING RECORD
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GZA GeoEnvironmental Inc.

Case Method & iCAP® Results

WARDSBORO BRF 013-1(15) - ABUTMENT 1 PILE 4 (ID)

OP: MICHAEL DEERY

Page 1
PDIPLOT2 2016.1.56.2 - Printed 26-May-2016

APE D19-42 (HP12x74)

Date: 16-May-2016

AR:
LE:

21.80 in?
77.00 ft
WS: 16,807.9 f/s

JC:

SP:  0.492 K/t
EM: 30,000 ksi
0.70 []

RX7: Max Case Method Capacity (JC=0.7) STK: O.E. Diesel Hammer Stroke
CSX: Max Measured Compr. Stress FVP: Force/Velocity proportionality
CSB: Compression Stress at Bottom BTA: BETA Integrity Factor
EMX: Max Transferred Energy
BL# Elev. BLC TYPE RX7 CSX CsB EMX STK FVP BTA
ft bl/in kips ksi ksi k-ft ft 0 (%)
32 1,357.00 3 AV32 124 234 9.8 17.8 6.6 1.04 97.1
72 1,356.00 3 AV40 118 23.7 11.0 17.9 6.6 0.99 100.0
113 1,355.00 3 AV41 107 234 11.6 17.7 6.5 0.99 100.0
156 1,354.00 4 AV43 105 24.0 121 18.4 6.7 0.99 100.0
201 1,353.00 4 AV45 103 241 12.6 18.5 6.7 0.99 100.0
252 1,352.00 4 AV51 108 23.7 13.2 17.3 6.6 0.99 100.0
307 1,351.00 5 AV55 126 23.8 14.4 171 6.7 1.00 100.0
363 1,350.00 5 AV56 126 241 15.1 17.0 6.8 1.00 100.0
433 1,349.00 6 AV70 140 24 1 16.4 16.7 6.8 1.00 100.0
511 1,348.00 7 AV78 130 245 16.4 17.5 7.0 0.99 100.0
585 1,347.00 6 AV74 131 24.6 16.2 17.7 7.1 1.00 100.0
667 1,346.00 7 AV82 136 24.2 16.0 16.8 7.0 1.00 100.0
746 1,345.00 7 AV79 141 24.9 16.6 17.3 7.2 0.99 100.0
830 1,344.00 7 AV84 149 25.2 17.3 17.6 7.3 0.98 100.0
918 1,343.00 7 AV88 192 26.6 19.3 18.5 7.9 0.98 100.0
1042 1,342.00 10 AvVi24 296 28.0 231 20.1 8.5 0.97 100.0
1056 1,341.92 14 AV14 328 274 23.8 19.4 8.6 0.98 100.0
1064 1,341.83 8 AV8 326 27.9 24.2 20.2 8.5 0.98 100.0
1080 1,341.75 16 AV16 324 27.6 241 19.5 8.3 0.98 100.0
1095 1,341.67 15 AV15 322 275 241 19.5 8.3 0.97 100.0
1110 1,341.58 15 AV15 329 28.0 245 20.1 8.5 0.97 100.0
1127 1,341.50 17 AV17 334 28.0 24.7 20.1 8.5 0.97 100.0
1142 1,341.42 15 AV15 344 28.0 24.9 201 8.5 0.97 100.0
1158 1,341.33 16 AV16 347 27.9 25.0 19.9 8.5 0.97 100.0
1177 1,341.25 19 AV19 341 27.0 241 18.6 8.3 0.98 100.0
1192 1,341.17 15 AV15 347 274 24.5 19.2 8.3 0.98 100.0
1207 1,341.08 15 AV15 350 27.2 244 19.0 8.2 0.98 100.0
1230 1,341.00 23 AV23 356 27.6 24.8 19.4 8.4 0.98 100.0
1247 1,340.92 17 AV17 361 27.9 251 19.9 8.5 0.97 100.0
1263 1,340.83 16 AV16 356 27.3 244 19.0 8.4 0.98 100.0
1277 1,340.75 14 AV14 362 27.9 25.1 19.8 8.4 0.98 100.0
1292 1,340.67 15 AV15 361 275 24.8 19.2 8.3 0.98 100.0
1310 1,340.58 18 AV18 366 27.7 25.0 19.5 8.4 0.98 100.0
1328 1,340.50 18 AV18 367 27.3 24.6 18.9 8.3 0.98 100.0



GZA GeoEnvironmental Inc. Page 2

Case Method & iCAP® Results PDIPLOT2 2016.1.56.2 - Printed 26-May-2016
WARDSBORO BRF 013-1(15) - ABUTMENT 1 PILE 4 (ID) APE D19-42 (HP12x74)
OP: MICHAEL DEERY Date: 16-May-2016
BL# Elev. BLC TYPE RX7 CSX CSB EMX STK FVP BTA

ft bl/in kips ksi ksi k-ft ft | (%)
1342 1,340.42 14 AV14 370 27.4 24.8 19.0 8.3 0.98 100.0
1357 1,340.33 15 AV15 377 27.9 25.3 19.7 8.5 0.98 100.0
1375 1,340.25 18 AV18 377 27.7 252 19.3 8.4 0.98 100.0
1391 1,340.17 16 AV16 381 27.9 254 19.8 8.6 0.98 100.0
1416 1,340.08 25 AV25 382 27.8 254 19.5 8.5 0.98 100.0
1432 1,340.00 16 AV16 387 28.0 25.5 19.8 8.6 0.98 100.0
1447 1,339.92 15 AV15 392 28.3 25.7 20.3 8.7 0.98 100.0
1463 1,339.83 16 AV16 395 28.2 25.8 20.2 8.8 0.97 100.0
1482 1,339.75 19 AV19 391 27.5 25.2 19.2 8.7 0.98 100.0
1496 1,339.67 14 AV14 397 27.8 25.3 19.7 8.5 0.98 100.0
1513 1,339.58 17 AV17 398 27.7 25.3 194 8.5 0.98 100.0
1529 1,339.50 16 AV16 399 27.5 25.1 19.2 8.4 0.98 100.0
1545 1,339.42 16 AV16 403 27.6 25.2 19.5 8.5 0.98 100.0
1562 1,339.33 17 AV17 405 27.5 25.1 19.2 8.4 0.98 100.0
1578 1,339.25 16 AV16 410 28.0 254 20.0 8.7 0.98 100.0
1594 1,339.17 16 AV16 412 28.0 253 19.8 8.6 0.98 100.0
1610 1,339.08 16 AV16 413 27.9 25.2 19.6 8.6 0.98 100.0
1630 1,339.00 20 AV20 415 27.9 25.1 19.7 8.6 0.97 100.0
1650 1,338.92 20 AV20 422 284 254 20.2 8.8 0.98 100.0
1665 1,338.84 16 AV14 420 28.2 25.1 19.8 8.7 0.98 100.0

BL# Sensors

1 F3: [ST CAL] 147.5 (0.98); F4: [ST CAL] 147.5 (0.98); A3: [PR CAL] 1000.0 (1.02);
Ad: [PR CAL] 1000.0 (1.02)
2-1664 F3: [F740] 98.0 (0.98); F4: [1839] 93.9 (0.98); A3: [K3013] 343.0 (1.02); Ad: [K2139] 318.0 (1.02)

BL# Comments

1 APEDI1942FUEL 3

Time Summary

Drive 58 minutes 6 seconds 9:44 AM - 10:42 AM BN 1 - 1665
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WARDSBORO BRF 013-1(15); Pile: ABUTMENT 1 PILE 4 (ID) Test: 16-May-2016 10:42
APE D19-42 (HP12x74); Blow: 1662 CAPWAP(R) 2014-1
GZA GeoEnvironmental Inc. OP: MICHAEL DEERY

About the CAPWAP Results

The CAPWAP program performs a signal matching or reverse analysis based on
measurements taken on a deep foundation under an impact load. The program is based
on a one-dimensional mathematical model. Under certain conditions, the model only
crudely approximates the often complex dynamic situations.

The CAPWAP analysis relies on the input of accurately measured dynamic data plus
additional parameters describing pile and soil behavior. If the field measurements
of force and velocity are incorrect or were taken under inappropriate conditions
(e.g., at an inappropriate time or with too much or too little energy) or if the
input pile model is incorrect, then the solution cannot represent the actual
soil behavior.

Generally the CAPWAP analysis is used to estimate the axial compressive pile
capacity and the soil resistance distribution. The long-term capacity is best
evaluated with restrike tests since they incorporate soil strength changes
(set-up gains or relaxation losses) that occur after installation. The calculated
load settlement graph does not consider creep or long term consolidation settlements.
When uplift is a controlling factor in the design, use of the CAPWAP results to assess
uplift capacity should be made only after very careful analysis of only good
measurement quality, and further used only with longer pile lengths and with nominally
higher safety factors.

CAPWAP is also used to evaluate driving stresses along the length of the pile.
However, it should be understood that the analysis is one dimensional and does not
take into account bending effects or local contact stresses at the pile toe.

Furthermore, if the user of this software was not able to produce a solution with
satisfactory signal “match quality” (MQ), then the associated CAPWAP results may be
unreliable. There is no absolute scale for solution acceptability but solutions with
MQ above 5 are generally considered less reliable than those with lower MQ values and
every effort should be made to improve the analysis, for example, by getting help
from other independent experts.

Considering the CAPWAP model limitations, the nature of the input parameters,
the complexity of the analysis procedure, and the need for a responsible application
of the results to actual construction projects, it is recommended that at least one
static load test be performed on sites where little experience exists with dynamic
behavior of the soil resistance or when the experience of the analyzing engineer with
both program use and result application is limited.

Finally, the CAPWAP capacities are ultimate values. They MUST be reduced by means
of an appropriate factor of safety to yield a design or working load. The selection
of a factor of safety should consider the quality of the construction control,
the variability of the site conditions, uncertainties in the loads, the importance
of structure and other factors. The CAPWAP results should be reviewed by the Engineer
of Record with consideration of applicable geotechnical conditions including, but not
limited to, group effects, potential settlement from underlying compressible layers,
soil resistances provided from any layers unsuitable for long term support,
as well as effective stress changes due to soil surcharges, excavation or change
in water table elevation.

The CAPWAP analysis software is one of many means by which the capacity of a deep
foundation can be assessed. The engineer performing the analysis is responsible for
proper software application and the analysis results. Pile Dynamics accepts
no liability whatsoever of any kind for the analysis solution and/or the application
of the analysis result.

Analysis: 26-May-2016



WARDSBORO BRF 013-1(15); Pile: ABUTMENT 1 PILE 4 (ID)
APE D19-42 (HP12x74); Blow: 1662
GZA GeoEnvironmental Inc.

Test: 16-May-2016 10:42

CAPWAP (R) 2014-1
OP: MICHAEL DEERY

CAPWAP SUMMARY RESULTS

Total CAPWAP Capacity: 425.1;: along Shaft 246.0; at Toe 179.1 kips
Soil Dist. Depth Ru Force Sum Unit Unit
Sgmnt Below Below in Pile of Resist. Resist.
No. Gages Grade Ru (Depth) (Area)
ft ft kips kips kips kips/ft ksf
425.1
1 16.7 8.9 6.4 418.7 6.4 0.72 0.18
2 23.4 15.6 8.2 410.5 14.6 1.22 0.30
3 30.1 22.3 12.4 398.1 27.0 1.85 0.46
4 36.8 29.0 15.6 382.5 42.6 2.33 0.57
5 43.5 35.7 17.7 364.8 60.3 2.64 0.65
6 50.2 42 .4 21.1 343.7 81.4 3.15 0.78
7 56.9 49.1 25.2 318.5 106.6 3.76 0.93
8 63.6 55.8 26.2 292.3 132.8 3.91 0.96
9 70.3 62.5 40.7 251.6 173.5 6.08 1.50
10 77.0 69.1 72.5 179.1 246.0 10.83 2.67
Avg. Shaft 24.6 3.56 0.88
Toe 179.1 174.06
Soil Model Parameters/Extensions shaft Toe
Smith Damping Factor 0.12 0.13
Quake (in) 0.20 0.25
Case Damping Factor 0.77 0.62
Damping Type Viscous Viscous
Unloading Quake (% of loading quake) 93 100
Reloading Level (% of Ru) 100 100
Unloading Level (% of Ru) 59
Soil Plug Weight (kips) 0.201
CAPWAP match quality = 1.02 (Wave Up Match) ; RSA = 0
Observed: Final Set = 0.06 in; Blow Count = 192 b/ft
Computed: Final Set = 0.07 in; Blow Count = 167 b/ft
Transducer F3(F740) CAL: 98.0; RF: 1.00; F4(I839) CAL: 93.9; RF: 1.00
A3(K3013) CAL: 343; RF: 1.00; A4(K2139) CAL: 318; RF: 1.00
max. Top Comp. Stress = 27.8 ksi (T= 26.3 ms, max= 1.025 x Top)
max. Comp. Stress = 28.5 ksi (2= 16.7 £t, T= 27.1 ms)
max. Tens. Stress = =2.00 ksi (z= 36.8 £ft, T= 47.8 ms)
max. Energy (EMX) = 19.6 kip-ft; max. Measured Top Displ. (DMX)= 0.63 in
Page 2 Analysis: 26-May-2016



WARDSBORO BRF 013-1(15); Pile: ABUTMENT 1 PILE 4 (ID) Test: 16-May-2016 10:42
APE D19-42 (HP1l2x74); Blow: 1662 CAPWAP (R) 2014-1
GZA GeoEnvironmental Inc. OP: MICHAEL DEERY

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 3.3 606.2 -16.8 27.8 -0.77 19.6 15.0 0.63
2 6.7 607.9 -19.5 27.9 -0.89 19.5 15.0 0.62
4 13.4 615.9 -27.7 28.2 -1.27 19.1 14.8 0.58
5 16.7 621.6 -34.6 28.5 -1.58 18.8 14.6 0.56
6 20.1 610.3 -35.0 28.0 -1.60 18.1 14.5 0.54
7 23.4 618.0 -40.0 28.3 -1.83 17.9 14.3 0.53
8 26.8 604.4 -37.4 27.7 -1.72 17.1 14.1 0.51
9 30.1 614.0 -42.7 28.2 -1.96 16.9 13.8 0.50
10 33.5 591.8 -37.7 27.1 -1.73 15.8 13.6 0.48
11 36.8 602.5 -43.6 27.6 -2.00 15.6 13.4 0.46
12 40.2 574.8 -37.5 26.4 -1.72 14.4 13.2 0.44
13 43.5 586.7 -42.4 26.9 -1.94 14.1 12.9 0.42
14 46.9 557.0 -33.4 25.5 -1.53 12.9 12.6 0.40
15 50.2 570.3 -38.7 26.2 -1.78 12.7 12.3 0.39
16 53.6 536.2 -28.4 24.6 -1.30 11.5 12.0 0.37
17 56.9 549.8 -31.7 25.2 -1.45 11.2 11.7 0.35
18 60.3 511.1 -18.3 23.4 -0.84 9.9 11.4 0.33
19 63.6 528.8 -21.8 24.2 -1.00 9.7 11.0 0.31
20 67.0 509.0 -11.0 23.3 -0.51 8.5 10.5 0.30
21 70.3 527.3 -13.9 24.2 -0.64 8.3 9.6 0.28
22 73.7 444.2 -3.2 20.4 -0.15 7.0 10.3 0.26
23 77.0 428.5 -5.3 19.7 -0.24 5.0 10.4 0.25
Absolute 16.7 28.5 (T = 27.1 ms)
36.8 -2.00 (T = 47.8 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 730.2 683.0 635.8 588.6 541.4 494 .2 447.0 399.8 352.6 305.4
RX 730.2 683.0 635.8 588.6 541.4 494.2 447.0 422 .4 414.0 405.6
RU 735.9 689.3 642.6 596.0 549.4 502.8 456.1 409.5 362.9 316.2
RAU = 344.3 (kips); RA2 = 423.2 (kips)

Current CAPWAP Ru = 425.1 (kips); Corresponding J(RP)= 0.65; J(RX) = 0.69

VMX TVP VT1*2 FT1 FMX DMX DFN SET EMX QuUs KEB
ft/s ms kips kips kips in in in kip-ft kips kips/in
14.9 26.09 581.3 620.9 620.9 0.63 0.06 0.06 19.8 684.1 720

PILE PROFILE AND PILE MODEL

Depth Area E-Modulus Spec. Weight Perim.
ft in? ksi 1b/£t3 ft
0.0 21.8 29992.2 492.000 4.06
77.0 21.8 29992.2 492.000 4.06
Toe Area 148.2 in?
Top Segment Length 3.35 ft, Top Impedance 39 kips/ft/s

Wave Speed: Pile Top 16807.9, Elastic 16807.9, Overall 16807.9 ft/s
Pile Damping 1.00 %, Time Incr 0.199 ms, 2L/c 9.2 ms
Total volume: 11.657 ft3/ Volume ratio considering added impedance: 1.000

Page 3 Analysis: 26-May-2016
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GZA GeoEnvironmental Inc. Page 1

Case Method & iCAP® Results PDIPLOT2 2016.1.56.2 - Printed 26-May-2016
WARDSBORO BRF 013-1(15) - ABUTMENT 1 PILE 4 (RS) APE D19-42 (HP12x74)
OP: MICHAEL DEERY Date: 18-May-2016
AR: 21.80 in? SP. 0.492 it
LE: 77.00 ft EM: 30,008 ksi
WS: 16,810.0 f/s JC: 070
RX7: Max Case Method Capacity (JC=0.7) STK: O.E. Diesel Hammer Stroke
CSX: Max Measured Compr. Stress FVP: Force/Velocity proportionality
CSB: Compression Stress at Bottom BTA: BETA Integrity Factor
EMX: Max Transferred Energy
BL# RX7 CsX CSB EMX STK FVP BTA
kips ksi ksi k-ft ft i (%)
2 393 214 17.4 11.4 0.0 0.99 100.0
3 491 29.0 16.9 224 8.1 1.00 100.0
_ 4 473 30.5 17.4 24.0 8.6 0.99 100.0
5 464 29.9 17.5 229 8.1 1.01 100.0
6 453 29.9 18.0 23.0 8.2 1.00 100.0
7 455 29.8 17.9 22.9 8.2 1.00 100.0
8 452 30.1 18.6 23.1 8.2 0.99 100.0
9 452 30.3 18.5 24 1 8.3 1.00 100.0
10 449 30.5 18.6 23.8 84 1.00 100.0
11 450 30.3 18.9 23.6 8.3 1.00 100.0
12 448 30.2 18.9 23.3 8.3 1.00 100.0
13 446 30.2 18.9 23.3 8.2 0.99 100.0
14 446 30.6 19.0 239 8.4 0.99 100.0
15 446 30.6 19.2 239 84 1.01 100.0
16 447 30.9 19.3 244 8.5 1.00 100.0
Average 451 29.6 18.3 22.7 8.3 1.00 100.0

Total number of blows analyzed: 15

BL# Sensors
2-16 F3:[F740] 98.0 (1.00); F4: [1839] 93.9 (1.00); A3: [K2942] 355.0 (1.00); A4: [K2139] 318.0 (1.00)

Time Summary

Drive 2 minutes 46 seconds 11:17 AM-11:20AMBN 1-18
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WARDSBORO BRF 013-1(15); Pile: ABUTMENT 1 PILE 4 (RS) Test: 18-May-2016 11:19
APE D19-42 (HP12x74); Blow: 4 CAPWAP(R) 2014-1
GZA GeoEnvironmental Inc. OP: MICHAEL DEERY

About the CAPWAP Results

The CAPWAP program performs a signal matching or reverse analysis based on
measurements taken on a deep foundation under an impact load. The program is based
on a one-dimensional mathematical model. Under certain conditions, the model only
crudely approximates the often complex dynamic situations.

The CAPWAP analysis relies on the input of accurately measured dynamic data plus
additional parameters describing pile and soil behavior. If the field measurements
of force and velocity are incorrect or were taken under inappropriate conditions
(e.g., at an inappropriate time or with too much or too little energy) or if the
input pile model is incorrect, then the solution cannot represent the actual
soil behavior.

Generally the CAPWAP analysis is used to estimate the axial compressive pile
capacity and the soil resistance distribution. The long-term capacity is best
evaluated with restrike tests since they incorporate soil strength changes
(set-up gains or relaxation losses) that occur after installation. The calculated
load settlement graph does not consider creep or long term consolidation settlements.
When uplift is a controlling factor in the design, use of the CAPWAP results to assess
uplift capacity should be made only after very careful analysis of only good
measurement quality, and further used only with longer pile lengths and with nominally
higher safety factors.

CAPWAP is also used to evaluate driving stresses along the length of the pile.
However, it should be understood that the analysis is one dimensional and does not
take into account bending effects or local contact stresses at the pile toe.

Furthermore, if the user of this software was not able to produce a solution with
satisfactory signal “match quality” (MQ), then the associated CAPWAP results may be
unreliable. There is no absolute scale for solution acceptability but solutions with
MQ above 5 are generally considered less reliable than those with lower MQ values and
every effort should be made to improve the analysis, for example, by getting help
from other independent experts.

Considering the CAPWAP model limitations, the nature of the input parameters,
the complexity of the analysis procedure, and the need for a responsible application
of the results to actual construction projects, it is recommended that at least one
static load test be performed on sites where little experience exists with dynamic
behavior of the soil resistance or when the experience of the analyzing engineer with
both program use and result application is limited.

Finally, the CAPWAP capacities are ultimate values. They MUST be reduced by means
of an appropriate factor of safety to yield a design or working load. The selection
of a factor of safety should consider the quality of the construction control,
the variability of the site conditions, uncertainties in the loads, the importance
of structure and other factors. The CAPWAP results should be reviewed by the Engineer
of Record with consideration of applicable geotechnical conditions including, but not
limited to, group effects, potential settlement from underlying compressible layers,
soil resistances provided from any layers unsuitable for long term support,
as well as effective stress changes due to soil surcharges, excavation or change
in water table elevation.

The CAPWAP analysis software is one of many means by which the capacity of a deep
foundation can be assessed. The engineer performing the analysis is responsible for
proper software application and the analysis results. Pile Dynamics accepts
no liability whatsoever of any kind for the analysis solution and/or the application
of the analysis result.

Analysis: 26-May-2016



WARDSBORO BRF 013-1(15); Pile: ABUTMENT 1 PILE 4 (RS)
APE D19-42 (HP1l2x74); Blow: 4
GZA GeoEnvironmental Inc.

Test: 18-May-2016 11:19

CAPWAP (R) 2014-1
OP: MICHAEL DEERY

CAPWAP SUMMARY RESULTS

Total CAPWAP Capacity: 477.8; along Shaft 161.7; at Toe 316.1 kips
Soil Dist. Depth Ru Force Sum Unit Unit
Sgmnt Below Below in Pile of Resist. Resist.
No. Gages Grade Ru (Depth) (Area)
ft ft kips kips kips kips/ft ksf
477.8
1 16.7 8.9 2.2 475.6 2.2 0.25 0.06
2 23.4 15.6 2.3 473.3 4.5 0.34 0.08
3 30.1 22.3 2.2 471.1 6.7 0.33 0.08
4 36.8 29.0 2.2 468.9 8.9 0.33 0.08
5 43.5 35.7 2.9 466.0 11.8 0.43 0.11
6 50.2 42.4 5.1 460.9 16.9 0.76 0.19
7 56.9 49.1 12.7 448.2 29.6 1.90 0.47
8 63.6 55.8 29.2 419.0 58.8 4.36 1.07
9 70.3 62.5 47.2 371.8 106.0 7.05 1.74
10 77.0 69.2 55.7 316.1 161.7 8.32 2.05
Avg. Shaft 16.2 2.34 0.58
Toe 316.1 307.21
Soil Model Parameters/Extensions Shaft Toe
Smith Damping Factor 0.23 0.09
Quake (in) 0.13 0.31
Case Damping Factor 0.98 0.74
Damping Type Viscous Smt+Visc
Unloading Quake (% of loading quake) 66 90
Reloading Level (% of Ru) 100 100
Unloading Level (% of Ru) 98
Resistance Gap (included in Toe Quake) (in) 0.12
Soil Plug Weight (kips) 0.188
CAPWAP match quality = 1.09 (Wave Up Match) ; RSA = 0
Observed: Final Set = 0.13 in; Blow Count = 96 b/ft
Computed: Final Set = 0.16 in; Blow Count = 76 b/ft
Transducer F3(F740) CAL: 98.0; RF: 1.00; F4(I839) CAL: 93.9; RF: 1.00
A3 (K2942) CAL: 355; RF: 1.00; A4(K2139) CAL: 318; RF: 1.00
max. Top Comp. Stress = 29.2 ksi (T= 26.1 ms, max= 1.034 x Top)
max. Comp. Stress = 30.2 ksi (2= 63.6 ft, T= 29.9 ms)
max. Tens. Stress = -6.45 ksi (z= 56.9 ft, T= 48.6 ms)
max. Energy (EMX) = 23.4 kip-ft; max. Measured Top Displ. (DMX)= 0.75 in

Page 2
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WARDSBORO BRF 013-1(15); Pile: ABUTMENT 1 PILE 4 (RS) Test: 18-May-2016 11:19
APE D19-42 (HP1l2x74); Blow: 4 CAPWAP (R) 2014-1
GZA GeoEnvironmental Inc. OP: MICHAEL DEERY

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 3.3 636.3 -29.5 29.2 -1.35 23.4 16.0 0.76
2 6.7 636.7 -40.6 29.2 -1.86 23.3 16.0 0.75
4 13.4 640.8 -55.6 29.4 -2.55 22.9 15.8 0.71
5 16.7 643.6 -65.1 29.5 -2.99 22.7 15.8 0.69
6 20.1 635.7 -73.3 29.2 -3.36 22.2 15.7 0.68
7 23.4 638.5 -83.5 29.3 -3.83 22.0 15.6 0.66
8 26.8 630.2 -89.1 28.9 -4.08 21.4 15.5 0.65
9 30.1 633.0 ~-96.9 29.0 -4.45 21.2 15.4 0.63
10 33.5 625.4 -102.3 28.7 -4.69 20.7 15.3 0.61
11 36.8 628.7 -112.8 28.8 -5.17 20.5 15.2 0.59
12 40.2 622.0 -118.2 28.5 -5.42 19.9 15.1 0.57
13 43.5 627.0 -126.2 28.8 -5.79 19.6 15.0 0.55
14 46.9 619.7 -129.0 28.4 -5.91 18.8 14.8 0.53
15 50.2 631.4 -135.2 29.0 -6.20 18.4 14.6 0.50
16 53.6 625.8 -134.7 28.7 -6.18 17.4 14.2 0.48
17 56.9 649.1 -140.7 29.8 -6.45 16.9 13.7 0.45
18 60.3 624.7 -130.8 28.6 -6.00 15.2 13.0 0.43
19 63.6 657.7 -135.8 30.2 -6.23 14.8 12.2 0.40
20 67.0 574.6 -106.5 26.3 -4.88 11.8 11.4 0.38
21 70.3 570.6 -109.2 26.2 -5.01 11.4 12.4 0.36
22 73.7 422.4 -65.0 19.4 -2.98 7.4 14.2 0.33
23 77.0 423.4 -68.4 19.4 -3.14 3.6 15.1 0.31
Absolute 63.6 30.2 (T = 29.9 ms)
56.9 -6.45 (T = 48.6 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 649.2 587.8 526.3 464.8 403.4 341.9 280.4 219.0 157.5 96.0
RX 656.7 598.9 551.4 523.6 506.1 494.2 482.3 470.9 459.5 448.2
RU 657.0 596.3 535.6 474.9 414.3 353.6 292.9 232.2 171.5 110.8
RAU = 427.1 (kips); RA2 = 455.0 (kips)

Current CAPWAP Ru = 477.8 (kips); Corresponding J(RP)= 0.28; J(RX) = 0.64

VMX TVP  VT1+*Z FT1 FMX DMX DFN SET EMX Qus KEB
ft/s ms kips kips kips in in in kip-ft kips kips/in
16.1 25.89 624.8 639.1 639.1 0.75 0.13 0.13 23.6 644.1 1607

PILE PROFILE AND PILE MODEL

Depth Area E-Modulus Spec. Weight Perim.
ft in? ksi 1b/ft? ft
0.0 21.8 29999.9 492.000 4.06
77.0 21.8 29999.9 492,000 4.06
Toe Area 148.2 in?
Top Segment Length 3.35 ft, Top Impedance 39 kips/ft/s

Wave Speed: Pile Top 16810.0, Elastic 16810.0, Overall 16810.0 ft/s
Pile Damping 1.00 $, Time Incr 0.199 ms, 2L/c 9.2 ms
Total volume: 11.657 ft3 Volume ratio considering added impedance: 1.000

Page 3 Analysis: 26-May-2016



SAXIMETER BLOW COUNT/STROKE PILE DRIVING RECORID

Pile # Time: Start/stop Date: 5, // "’A’ﬁ
Project Locaton  AhA ¥ C !
Pile Type/size W o 74 Length ‘Batter A /AN
Elevation: Ground: _J0”] Pile Ti Cutoff: z
Hammer Type/Size RY7. i Fuel Setting: 3 ﬁ‘g,‘/"?@/ / 5077
Cap/Helmet/Cushion
Coztractor ’ &MR-— ;ﬁ/ﬁd#f el
. -~
Depth| Blow/ft]  H Depth| Blow/ft]  H Depth | Blow/ft]  H Depth | Blow/ft H -
| # BPM | ft | # BPM f ft |4 BPM ft R BPM | o
0-1 2526 |20 | .57 |s0-51 [bZ  |£.5% |75-76b /S | 2973 ¢t 20 e
1-2 2627 | Y [ 6] (5152 |90 14.39 lre77u] /5 /v | v 2o P
23 2728 [ 2 5253 |4[ |£, 98 lrrgael' 23 | 8, 22|% 16 &%
34 2820135 | (. 9| [s354 [¢3 | £.57 [r8fell > | g 26 '
4-5 2030197 | (,.73 |54-85 | Y5 |&.6% [r080% Jf, | 861
56 30-31 |34 6.0 |5556 | S |6.52 |80-813] ¥ 8327
6-7 31-32 |37 M8 (5657 [s5 [2.£7 [81824] /o | 72,84
7-8 32-33 |37 b |57-58 |SC |¢. 67 |82-835| /8 | 7.79
8-9 33-34 | %Y q [58-59 |10 | 75 ls3-846| /8 - | 8.24
9-10 3435|4%Y [(.p) [s060 |79 [6.9 [s4851] s . |8.43
10-11 3536 | WY [ 99 [eoe1 |74 [7.05 [ss86g] .= | g 20
11-12 3637 |4 | (.13 |e1-62 | 82 | £.97 |ses79| y& | 8.24
12-13 3738 |0 | 527 16263 |79 |1.19 8788 /&6 1,17
1314 A~ 8-39|/F |& 0 (6364 | g\ |T.25 |[ss-80U] 2S 8.28 |
14-15 3940|127 |S.5o |e465 | BB [1.63 [89-9048 /o 8. 21
15-16 404120 le.¥8 lese6 |9 [4.18 [s0-91 /] 4 2. 90
16-17 142 |22 | loo67l| 4 | B.25 lors2l /6 | 8.48
17-18] 4243| Y | g.67 |6768Y B | £27 l92.e33| /7 2:66
1819] VIPRD [4344|30 |g. 72 l68093 6 1 8.2 |ezody| sy 803
19-20 444533 |6.8¢ '|69-70 | B.33 |94-955] 1] 8. 22
20-21 4546 |39 |42z (0118 /. | 8.%8 |os96é| [p 8.2
2122 /4 | 4.39 |4647(37 6.7 |12 0 | 9.37 lee-e72] l¢ 2.21
2223| /® |6.38 |4748| 43 |£, 42 12131 45 | 8, 31%|e7-98¢] (7 8.52
23-24 52 .52 (4849|523 |&.r2 |73-748 (b | § oS |9s-994]| /4 8.25 I
2425 C.¥2 |4950|SY | 6.2 |77 11 | 8 .4( los-100k0 J6 | &.55] 1
[Remarks ' Depth [Min interruption Reason
. X
blow/inch ’Tes*{’ Pt[_.@, b &lo w/ 8.3 stole

or

@20 w [6.3 sl
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