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510 East Gay Street
West Chester, PA 19380

Phone: (610) 696-6066
Fax: (610) 696-7771
www.schnabel-eng.com

January 26, 2010

Mr. Mike Moore
ADSC

14180 Dallas Parkway
Pacific Center |
Dallas, TX 75254

Subject: Project 07150064, Hollow Bar Soil Nail Testing Research —
Load Test Results at Olympia, Washington (Site 4)

Dear Mr. Moore:

Schnabel Engineering, LLC (Schnabel), is pleased to present the data from pullout load tests
performed at Wheeler Road and Jefferson Street in Olympia, Washington.

DBM Contractors installed and tested 12 soil nails as part of the load test matrix for the research
program. The nail installation process was in general accordance with the installation methods
indicated in the research test protocol with variances noted below. Personnel from Schnabel
observed the installation of all the soil nails and the load testing.

Schnabel measured the axial movement of the test nail during loading and unloading using two dial
gauges. Schnabel also measured axial strain with four strain gages in three soil nails with modified
Geokon 1400 strain gages. Loads from a hydraulic jacking system were applied to the test nail
through a steel plate. DBM monitored the loads using a calibrated jack-pressure dial gauge.

Method C was performed as noted in the research protocol with the exception that the nails were
flushed out with water through a tremie tube from the excavation surface to the top of the bond zone.
Typically, no flushing is performed in Method C.

The contractor installed Method D nails in the same manner as Method C; however, they predrilled
and grouted the unbonded length about 24 hours before nail installation. The contractor predrilled
with the hollow core bar equipment used for installation; however, they removed the bar after
completion of grout flushing.

Appendix A summarizes the results from the load tests. Appendix B includes the load-movement
and movement-time diagrams based on the test data. Appendix C includes the results from strain
gage measurements. Appendix D includes the nail installation logs. Appendix E includes grout

"We are committed to serving our%,g nts by exceeding their expectations.”
Geotechnical e Construction Monitoring e Engineering e Geoscience e Environmental



compressive strength test results. Jack calibrations are included in Appendix F. Haley & Aldrich,
Inc. performed a geotechnical investigation for the project site; Appendix G includes test borings
and soil laboratory tests in the vicinity of hollow core bar tests.

Sincerely,

SCHNABEL ENGINEERING, LLC

Andrew C. Baxter, P.G.
Senior Scientist

Allen W. Cadden, P.E.
Principal

AEG:ACB:AWC:jim

Appendix A:  Summary of Load Test Results

Appendix B: Load-Movement and Movement-Time Diagrams
Appendix C: Strain Gage Data

Appendix D: Soil Nail Installation Logs

Appendix E:  Grout Compressive Strength

Appendix F:  Jack Calibrations

Appendix G: Geotechnical Information

Distribution:
ADSC (3)
Attn:  Mr. Mike Moore
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APPENDIX A

Summary of Load Test Results
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APPENDIX B

Load-Movement and Movement-Time Diagrams
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Soil Nail Verification Load Test Data

Project: Hollow Core Bar Soil Nail Research Performed: DBM Contractors Soil Nail: Al
Location: Olympia, WA Observed: M. Rohrbach
Client: ADSC Data by: M. Rohrbach Date: 10/2/2009
Design Test Load (P): 30 kips # Dials: 2 Jack Calibration: Pressure = 39.984 X reading (kip) + -14.9 (psi)
Sequence | Estimated Dial Applied Applied Time Time Dial 1 Dial 2 Dial 3 Dial 4 Average
of Load Load Pressure Load of Deformation | Deformation | Deformation | Deformation | Deformation Comments:
Loading [Kip] [psi] [psi] [Kip] [min] Test [in.] [in.] [in.] [in.] [in.]
AL 15 451 250.0 6.6 1 0.000 0.000 0.000 _|tail length = 28 inches
25% 75 285.0 300.0 7.9 1 0.009 0.000 0.005
75 285.0 300.0 7.9 2 0.009 0.000 0.005
75 285.0 300.0 7.9 3 0.009 0.000 0.005
75 285.0 300.0 7.9 4 0.009 0.000 0.005
75 285.0 300.0 7.9 5 0.009 0.000 0.005
75 285.0 300.0 7.9 6 0.009 0.000 0.005
75 285.0 300.0 7.9 10 0.008 0.000 0.004
50% 15.0 584.9 600.0 15.4 1 0.059 0.006 0.033
15.0 584.9 590.0 15.1 2 0.058 0.005 0.032
15.0 584.9 590.0 15.1 3 0.057 0.004 0.031
15.0 584.9 590.0 15.1 4 0.057 0.004 0.031
15.0 584.9 590.0 15.1 5 0.057 0.004 0.031
15.0 584.9 590.0 15.1 6 0.057 0.004 0.031
15.0 584.9 590.0 15.1 10 0.057 0.004 0.031
5% 225 884.7 890.0 226 1 0115 0.040 0.078
225 884.7 880.0 224 2 0.115 0.040 0.078
225 884.7 870.0 221 3 0114 0.039 0.077
225 884.7 860.0 219 4 0114 0.039 0.077
225 884.7 850.0 216 5 0114 0.039 0.077
225 884.7 840.0 214 6 0114 0.039 0.077
225 884.7 830.0 211 10 0.113 0.039 0.076
100% 30.0 1184.6 1180.0 20.9 1 0.205 0.014 0.109
30.0 1184.6 1160.0 29.4 2 0.205 0.014 0.109
30.0 1184.6 1150.0 20.1 3 0.204 0.014 0.109
30.0 1184.6 1140.0 28.9 4 0.204 0.014 0.109
30.0 1184.6 1130.0 286 5 0.204 0.014 0.109
30.0 1184.6 1130.0 28.6 6 0.204 0.014 0.109
30.0 1184.6 1115.0 28.3 10 0.204 0.014 0.109
5% 225 884.7 880.0 224 1 0.186 0.018 0.102
50% 15.0 584.9 590.0 15.1 1 0078 0011 0.045
25% 75 285.0 300.0 7.9 1 0.052 0012 0.020
50% 15.0 584.9 590.0 15.1 1 0.062 -0.005 0.029
5% 225 884.7 880.0 22.4 1 0.188 0.119 0.154
100% 30.0 1184.6 1160.0 20.4 1 0221 0.158 0.190
125% 375 14845 1300.0 32.9 1 0.339 0277 0.308
375 1484.5 1290.0 326 2 0.340 0.278 0.309
375 1484.5 1280.0 324 3 0.340 0.278 0.309
375 1484.5 1270.0 321 4 0.340 0.278 0.309
375 14845 1260.0 319 5 0.339 0.277 0.308
375 1484.5 1260.0 319 6 0.339 0.277 0.308
375 1484.5 1230.0 311 10 0.339 0.277 0.308
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Soil Nail Verification Load Test Data

Project: Hollow Core Bar Soil Nail Research Performed: DBM Contractors Soil Nail: Al
Location: Olympia, WA Observed: M. Rohrbach
Client: ADSC Data by: M. Rohrbach Date: 10/2/2009
Design Test Load (P): 30 kips # Dials: 2 Jack Calibration: Pressure = 39.984 X reading (kip) + -14.9 (psi)
Sequence | Estimated Dial Applied Applied Time Time Dial 1 Dial 2 Dial 3 Dial 4 Average
of Load Load Pressure Load of Deformation | Deformation | Deformation | Deformation | Deformation Comments:
Loading [Kip] [psi] [psi] [Kip] [min] Test [in.] [in.] [in.] [in.] [in.]
150% 45.0 1784.4 1400.0 354 1 0.431 0.368 0.400
45.0 1784.4 1350.0 34.1 2 0.432 0.369 0.401
45.0 1784.4 1330.0 33.6 3 0.433 0.371 0.402
45.0 1784.4 1320.0 33.4 4 0.433 0.371 0.402
45.0 1784.4 1310.0 33.1 5 0.433 0.371 0.402
45.0 1784.4 1300.0 32.9 6 0.433 0.371 0.402
45.0 1784.4 1250.0 31.6 10 0.433 0.370 0.402
45.0 1784.4 1200.0 30.4 20 0.432 0.370 0.401
45.0 1784.4 1150.0 29.1 30 0.434 0.371 0.403
45.0 1784.4 1250.0 31.6 40 0.435 0.372 0.404
45.0 1784.4 1150.0 29.1 50 0.435 0.372 0.404
45.0 1784.4 1300.0 32.9 60 0.437 0.374 0.406
100% 300 1184.6 1200.0 304 1 0.435 0.372 0.404
5% 225 884.7 900.0 229 1 0.421 0.359 0.390
50% 150 584.9 600.0 154 1 0.398 0.335 0.367
25% 75 285.0 300.0 7.9 1 0.357 0.310 0.334
AL 15 45.1 250.0 6.6 1 0.342 0.309 0.326
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Soil Nail Verification Load Test Data

Project: Hollow Core Bar Soil Nail Research Performed: DBM Contractors Soil Nail: A2
Location: Olympia, WA Observed: M. Rohrbach
Client: ADSC Data by: M. Rohrbach Date: 10/2/2009
Design Test Load (P): 30 kips # Dials: 2 Jack Calibration: Pressure = 39.984 X reading (kip) + -14.9 (psi)
Sequence | Estimated Dial Applied Applied Time Time Dial 1 Dial 2 Dial 3 Dial 4 Average
of Load Load Pressure Load of Deformation | Deformation | Deformation | Deformation | Deformation Comments:
Loading [kip] [psi] [psi] [kip] [min] Test [in] [in] [in.] [in.] [in.]
AL 1.5 45.1 250.0 6.6 1 0.000 0.000 0.000 tail length = approx. 30 inches
25% 75 285.0 300.0 7.9 1 0.005 0.002 0.004
75 285.0 300.0 7.9 2 0.005 0.003 0.004
50% 15.0 584.9 550.0 14.1 1 0.042 0.032 0.037
15.0 584.9 550.0 14.1 2 0.041 0.031 0.036
5% 225 884.7 850.0 216 1 0.085 0.060 0073
225 884.7 850.0 216 2 0.084 0.060 0072
100% 30.0 1184.6 1150.0 20.1 1 0.144 0.101 0123
30.0 1184.6 1150.0 20.1 2 0.142 0.099 0121
5% 225 884.7 850.0 216 1 0135 0.093 0114
50% 15.0 584.9 550.0 14.1 1 0.110 0.074 0.092
25% 75 285.0 300.0 7.9 1 0.068 0.057 0.063
AL 15 451 200.0 5.4 1 0.045 0.053 0.049
25% 75 285.0 300.0 7.9 1 0.060 0.054 0.057
50% 15.0 584.9 550.0 141 1 0.092 0.065 0.079
5% 225 884.7 850.0 216 1 0.128 0.088 0.108
100% 30.0 1184.6 1150.0 20.1 1 0.158 0111 0135
125% 375 1484.5 1500.0 37.9 1 0235 0174 0.205
375 1484.5 1400.0 35.4 2 0235 0175 0.205
375 1484.5 1390.0 35.1 3 0.236 0175 0.206
375 14845 1350.0 34.1 4 0.236 0175 0.206
375 14845 1350.0 34.1 5 0236 0176 0.206
375 14845 1350.0 34.1 6 0236 0176 0.206
375 14845 1350.0 34.1 10 0235 0175 0.205
150% 45.0 1784.4 1525.0 385 1 0322 0.255 0.289
45.0 1784.4 1500.0 37.9 2 0324 0.257 0.291
45.0 1784.4 1450.0 36.6 3 0325 0.258 0.292
45.0 1784.4 1450.0 36.6 4 0327 0.260 0.294
45.0 1784.4 1450.0 36.6 5 0328 0.260 0.294
45.0 1784.4 1450.0 36.6 6 0328 0.261 0.295
45.0 1784.4 1450.0 36.6 10 0326 0.260 0.293
175% 50.5 2002.3 1600.0 40.4 1 0.436 0.366 0.401
50.5 2002.3 1510.0 38.1 2 0.438 0367 0.403
50.5 2002.3 1500.0 37.9 3 0.439 0.368 0.404
50.5 2002.3 1500.0 37.9 4 0.440 0.369 0.405
50.5 2002.3 1500.0 37.9 5 0.439 0.369 0.404
50.5 2002.3 1600.0 40.4 1 0715 0636 0.676
100% 30.0 1184.6 1200.0 30.4 1 0.696 0621 0.659
30.0 1184.6 1200.0 30.4 2 0.696 0.621 0.659
5% 225 884.7 900.0 22.9 1 0.674 0.601 0638
225 884.7 900.0 22.9 2 0.674 0.601 0638
50% 15.0 584.9 600.0 15.4 1 0.641 0.580 0611
15.0 584.9 600.0 15.4 2 0.641 0.580 0611
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Soil Nail Verification Load Test Data

Project: Hollow Core Bar Soil Nail Research Performed: DBM Contractors Soil Nail: A2
Location: Olympia, WA Observed: M. Rohrbach
Client: ADSC Data by: M. Rohrbach Date: 10/2/2009
Design Test Load (P): 30 kips # Dials: 2 Jack Calibration: Pressure = 39.984 X reading (kip) + -14.9 (psi)
Sequence | Estimated Dial Applied Applied Time Time Dial 1 Dial 2 Dial 3 Dial 4 Average
of Load Load Pressure Load of Deformation | Deformation | Deformation | Deformation | Deformation Comments:
Loading [Kip] [psi] [psi] [Kip] [min] Test [in.] [in.] [in.] [in.] [in.]
25% 75 285.0 300.0 7.9 1 0.590 0.561 0.576
AL 15 451 200.0 5.4 1 0.570 0.557 0.564
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Soil Nail Verification Load Test Data

Project: Hollow Core Bar Soil Nail Research Performed: DBM Contractors Soil Nail: A3
Location: Olympia, WA Observed: M. Rohrbach
Client: ADSC Data by: M. Rohrbach Date: 10/2/2009
Design Test Load (P): 30 kips # Dials: 2 Jack Calibration: Pressure = 39.984 X reading (kip) + -14.9 (psi)
Sequence | Estimated Dial Applied Applied Time Time Dial 1 Dial 2 Dial 3 Dial 4 Average
of Load Load Pressure Load of Deformation | Deformation | Deformation | Deformation | Deformation Comments:
Loading [Kip] [psi] [psi] [Kip] [min] Test [in.] [in.] [in.] [in.] [in.]
AL 1.5 45.1 300.0 7.9 1 0.000 0.000 0.000 tail length = approx. 30 inches
25% 75 285.0 400.0 10.4 1 0.003 0.014 0.009
75 285.0 400.0 10.4 2 0.003 0.014 0.009
50% 15.0 584.9 600.0 15.4 1 0022 0.060 0.041
15.0 584.9 600.0 15.4 2 0.022 0.059 0.041
5% 225 884.7 880.0 22.4 1 0.060 0123 0.092
225 884.7 870.0 22.1 2 0.061 0122 0.092
100% 30.0 1184.6 1080.0 27.4 1 0.238 0317 0278
30.0 1184.6 1050.0 26.6 2 0.238 0318 0278
5% 225 884.7 870.0 22.1 1 0233 0.307 0.270
50% 15.0 584.9 600.0 15.4 1 0.224 0.285 0.255
25% 75 285.0 400.0 10.4 1 0214 0.255 0.235
AL 15 451 300.0 7.9 1 0210 0.236 0223
25% 75 285.0 400.0 104 1 0.210 0.245 0.228
50% 15.0 584.9 600.0 15.4 1 0214 0.265 0.240
5% 225 884.7 870.0 22.1 1 0233 0.306 0.270
100% 30.0 1184.6 1190.0 30.1 1 0383 0.468 0.426
30.0 1184.6 1140.0 28.9 2 0.384 0.468 0.426
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Soil Nail Verification Load Test Data

Project: Hollow Core Bar Soil Nail Research Performed DBM C Soil Nail B1
Location Olympia, WA Observed M. Rohrbach
Client: ADSC Data by M. Rohrbach Date 10/2/2009
Design Test Load (P). 20 kips # Dials 2 Jack Calibration Pressure = 39.984 X reading (kip) + -14.9 (psi)
Sequence Estimated Dial Applied Applied Load Time Time Dial 1 Dial 2 Dial 3 Dial 4 Average
of Load Load Pressure of Deformation | Deformation | Deformation | Deformation | Deformation Comments
Loading [kip] [psi] [psi] [kip] [min] Test [in] [in] [in] fin.] fin.]
AL 1.0 25.1 290.0 7.6 1 0.000 0.000 0.000 tail length = 27 inches
50% 100 3849 350.0 9.1 1 0.015 0.013 0.014
100 3849 350.0 9.1 2 0.018 0.014 0.016
100 3849 350.0 9.1 3 0.020 0.015 0.018
100 3849 350.0 9.1 4 0.020 0.015 0.018
100 3849 350.0 9.1 5 0.020 0.016 0.018
5% 150 584.9 500.0 129 1 0.071 0.051 0.061
150 584.9 500.0 129 2 0.070 0.051 0.061
150 584.9 500.0 129 3 0.070 0.051 0.061
150 584.9 500.0 129 4 0.070 0.051 0.061
150 584.9 500.0 129 5 0.070 0.051 0.061
150 584.9 650.0 166 1 0.109 0.084 0.097
150 584.9 650.0 166 2 0.118 0.091 0.105
150 584.9 650.0 166 3 0.119 0.092 0.106
150 584.9 650.0 166 4 0.119 0.092 0.106
100% 200 7848 800.0 204 1 0.118 0.157 0.138
0.0 149 800.0 204 2 0.198 0.168 0.183
0.0 149 800.0 204 3 0.205 0174 0.190
0.0 149 800.0 204 4 0.208 0177 0.193
0.0 149 800.0 204 5 0.210 0.178 0.194
5% 150 584.9 650.0 166 1 0.208 0177 0193
0.0 149 500.0 129 1 0.194 0.164 0.179
50% 100 3849 350.0 9.1 1 0.170 0.146 0.158
25% 50 185.0 2250 6.0 1 0.140 0.120 0.130
50% 100 3849 350.0 9.1 1 0.158 0.130 0.144
5% 150 584.9 500.0 129 1 0177 0.148 0.163
0.0 149 650.0 166 1 0.199 0.168 0.184
100% 200 7848 800.0 204 1 0.236 0.205 0.221
0.0 149 800.0 204 2 0.247 0.215 0.231
0.0 149 800.0 204 3 0.255 0.223 0.239
0.0 149 800.0 204 4 0.264 0.232 0.248
0.0 149 800.0 204 5 0.268 0.236 0.252
0.0 149 800.0 204 6 0.276 0.244 0.260
0.0 149 800.0 204 7 0.285 0.258 0.272
0.0 149 800.0 204 8 0.208 0.267 0.283
0.0 149 800.0 204 9 0.304 0.274 0.289
0.0 149 800.0 204 10 0312 0.282 0.207
125% 250 984.7 900.0 229 1 0.665 0.629 0.647
0.0 149 900.0 229 2 0.674 0.639 0.657
0.0 149 900.0 229 3 0.684 0.649 0.667
0.0 149 900.0 229 4 0.691 0.565 0.628
0.0 149 900.0 229 5 0.694 0.658 0.676
5% 150 584.9 600.0 154 1 0.680 0.648 0.664
50% 100 3849 3000 79 1 0.636 0.613 0.625
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Soil Nail Verification Load Test Data

Project: Hollow Core Bar Soil Nail Research Performed DBM C Soil Nail B1
Location Olympia, WA Observed M. Rohrbach
Client: ADSC Data by M. Rohrbach Date 10/2/2009
Design Test Load (P): 20 kips # Dials 2 Jack Calibration Pressure = 39.984 X reading (kip) + -14.9 (psi)
Sequence Estimated Dial Applied Applied Load Time Time Dial 1 Dial 2 Dial 3 Dial 4 Average
of Load Load Pressure PP of Deformation | Deformation | Deformation | Deformation | Deformation Comments
Loading [kip] [psi] [psi] [kip] [min] Test inJ [in] [in] [in] [in]

25% 50 185.0 2250 6.0 1 0.608 0.586 0.597

50% 100 3849 400.0 104 1 0.636 0.604 0.620

5% 150 584.9 600.0 154 1 0.660 0.627 0.644

100% 200 7848 800.0 204 1 0.689 0.653 0.671

125% 250 984.7 1000.0 254 1 2.049 2.060 2.055

100% 200 7848 750.0 191 1 2.049 2011 2.030

5% 150 584.9 500.0 129 1 2.023 1.988 2.006

25% 50 185.0 2250 6.0 1 1.969 1.942 1.956
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Soil Nail Verification Load Test Data

Project: Hollow Core Bar Soil Nail Research Performed: DBM Contractors Soil Nail: B2
Location: Olympia, WA Observed: M. Rohrbach
Client: ADSC Data by: M. Rohrbach Date: 10/2/2009
Design Test Load (P): 20 kips # Dials: 2 Jack Calibration: Pressure = 39.984 X reading (kip) + -14.9 (psi)
Sequence | Estimated Dial Applied Applied Time Time Dial 1 Dial 2 Dial 3 Dial 4 Average
of Load Load Pressure Load of Deformation | Deformation | Deformation | Deformation | Deformation Comments:
Loading [Kip] [psi] [psi] [Kip] [min] Test [in.] [in.] [in.] [in.] [in.]
AL 1.0 25.1 250.0 6.6 1 0.000 0.000 0.000 _|tail length = 29 inches
25% 5.0 185.0 300.0 7.9 1 0.000 0.000 0.000
5.0 185.0 300.0 7.9 2 0.001 0.001 0.001
5.0 185.0 300.0 7.9 3 0.001 0.002 0.002
5.0 185.0 300.0 7.9 4 0.001 0.002 0.002
50% 10.0 384.9 400.0 10.4 1 0.021 0015 0018
10.0 384.9 400.0 10.4 2 0.023 0.014 0.019
10.0 384.9 400.0 10.4 3 0.023 0.014 0.019
10.0 384.9 400.0 10.4 4 0.023 0.014 0.019
10.0 384.9 400.0 10.4 5 0.024 0.014 0.019
5% 15.0 584.9 600.0 154 1 0.078 0.058 0.068
15.0 584.9 575.0 14.8 2 0.078 0.057 0.068
15.0 584.9 600.0 15.4 3 0.080 0.060 0.070
15.0 584.9 600.0 15.4 4 0.089 0.068 0.079
15.0 584.9 600.0 15.4 5 0.091 0072 0.082
50% 10.0 384.9 400.0 10.4 1 0.082 0.059 0071
25% 5.0 185.0 250.0 6.6 1 0.059 0.039 0.049
50% 10.0 384.9 475.0 12.3 1 0078 0.058 0.068
5% 15.0 584.9 600.0 15.4 1 0.097 0.077 0.087
100% 20.0 784.8 800.0 20.4 1 0232 0.202 0217
20.0 784.8 800.0 20.4 2 0315 0.279 0.297
20.0 784.8 800.0 20.4 3 0327 0.292 0310
20.0 784.8 800.0 20.4 4 0337 0.302 0.320
20.0 784.8 800.0 20.4 5 0.349 0314 0332
125% 25.0 984.7 950.0 24.1 0 2285 2245 2.265
25.0 984.7 925.0 235 1 2285 2248 2267
25.0 984.7 950.0 24.1 2 2294 2251 2273
100% 20.0 784.8 700.0 17.9 1 2.288 2239 2.264
5% 15.0 584.9 500.0 12.9 1 2.268 2220 2244
50% 100 384.9 300.0 7.9 1 2237 2193 2215
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Soil Nail Verification Load Test Data

Project: Hollow Core Bar Soil Nail Research Performed: DBM Contractors Soil Nail: B3
Location: Olympia, WA Observed: M. Rohrbach
Client: ADSC Data by: M. Rohrbach Date: 10/2/2009
Design Test Load (P): 20 kips # Dials: 2 Jack Calibration: Pressure = 39.984 X reading (kip) + -14.9 (psi)
Sequence Estimated Dial Applied Applied Time Time Dial 1 Dial 2 Dial 3 Dial 4 Average
of Load Load Pressure Load of Deformation | Deformation | Deformation | Deformation | Deformation Comments:
Loading [kip] [psi] [psil [kip] [min] Test [in.] [in.] [in.] [in.] [in.]
AL 1.0 251 250.0 6.6 1 0.000 0.000 0.000 _|tail length = 32 inches
25% 5.0 185.0 250.0 6.6 1 0.000 0.000 0.000
50% 10.0 384.9 400.0 104 1 0.022 0.005 0.014
10.0 384.9 400.0 10.4 2 0.022 -0.005 0.009
75% 15.0 584.9 600.0 15.4 1 0.093 -0.013 0.040
15.0 584.9 600.0 15.4 2 0.105 -0.012 0.047
15.0 584.9 600.0 15.4 3 0.102 -0.011 0.046
15.0 584.9 600.0 15.4 4 0.102 -0.011 0.046
50% 10.0 384.9 400.0 104 1 0.085 -0.007 0.039
25% 5.0 185.0 225.0 6.0 1 0.029 -0.010 0.010
50% 10.0 384.9 400.0 104 1 0.091 0.009 0.050
75% 15.0 584.9 600.0 15.4 1 0.103 0.028 0.066
100% 20.0 784.8 800.0 20.4 1 0.142 0.098 0.120
20.0 784.8 800.0 20.4 2 0.152 0.105 0.129
20.0 784.8 800.0 20.4 3 0.153 0.105 0.129
20.0 784.8 800.0 20.4 4 0.163 0.116 0.140
20.0 784.8 800.0 20.4 5 0.163 0117 0.140
20.0 784.8 800.0 20.4 6 0.167 0.120 0.144
20.0 784.8 875.0 223 1 1341 1.293 1317
75% 15.0 584.9 700.0 17.9 1 1.337 1.287 1312
50% 10.0 384.9 500.0 12.9 1 1321 1.270 1.296
25% 5.0 185.0 225.0 6.0 1 1.267 1.255 1.261
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Soil Nail Verification Load Test Data

Project: Hollow Core Bar Soil Nail Research Performed: DBM Contractors Soil Nail: C1l
Location: Olympia, WA Observed: M. Rohrbach
Client: ADSC Data by: M. Rohrbach Date: 10/5/2009
Design Test Load (P): 20 kips # Dials: 2 Jack Calibration: Pressure = 39.984 X reading (kip) + -14.9 (psi)
Sequence | Estimated Dial Applied Applied Time Time Dial 1 Dial 2 Dial 3 Dial 4 Average
of Load Load Pressure Load of Deformation | Deformation | Deformation | Deformation | Deformation Comments:
Loading [Kip] [psi] [psi] [Kip] [min] Test [in.] [in.] [in.] [in.] [in.]
AL 1.0 25.1 250.0 6.6 1 0.000 0.000 0.000 _|tail length = 27 inches
25% 5.0 185.0 250.0 6.6 1 0.000 0.000 0.000
50% 10.0 384.9 400.0 10.4 1 0.034 -0.012 0011
10.0 384.9 400.0 10.4 2 0.033 -0.012 0011
10.0 384.9 400.0 10.4 3 0.033 -0.012 0011
10.0 384.9 400.0 10.4 4 0033 -0.011 0011
10.0 384.9 400.0 10.4 5 0.033 -0.011 0011
5% 15.0 584.9 600.0 15.4 1 0.081 -0.006 0.038
15.0 584.9 600.0 15.4 2 0078 -0.003 0.038
15.0 584.9 600.0 15.4 3 0078 -0.003 0.038
15.0 584.9 600.0 15.4 4 0.083 -0.002 0.041
15.0 584.9 600.0 15.4 5 0.081 -0.002 0.040
15.0 584.9 600.0 15.4 6 0.080 -0.002 0.039
15.0 584.9 600.0 15.4 7 0.080 -0.002 0.039
50% 10.0 384.9 400.0 10.4 1 0.058 -0.005 0.027
25% 5.0 185.0 250.0 6.6 1 0011 0.006 0.009
50% 10.0 384.9 400.0 10.4 1 0.049 -0.006 0.022
5% 15.0 584.9 600.0 15.4 1 0.080 -0.002 0.039
100% 20.0 784.8 800.0 20.4 1 0.108 0015 0.062
20.0 784.8 800.0 20.4 2 0111 0018 0.065
20.0 784.8 800.0 20.4 3 0.109 0018 0.064
20.0 784.8 800.0 20.4 4 0112 0.020 0.066
20.0 784.8 775.0 19.8 5 0.110 0.019 0.065
20.0 784.8 800.0 20.4 6 0112 0.020 0.066
20.0 784.8 800.0 20.4 10 0111 0.021 0.066
125% 25.0 984.7 1000.0 25.4 1 0.148 0.055 0.102
25.0 984.7 1000.0 25.4 2 0.153 0.062 0.108
25.0 984.7 975.0 24.8 3 0.152 0.062 0.107
25.0 984.7 1000.0 25.4 4 0.156 0.066 0111
25.0 984.7 1000.0 25.4 5 0.155 0.066 0111
25.0 984.7 975.0 24.8 6 0.155 0.066 0111
25.0 984.7 1000.0 25.4 10 0.158 0071 0.115
150% 30.0 1184.6 1200.0 30.4 1 0.247 0.157 0.202
30.0 1184.6 1150.0 20.1 2 0.286 0.198 0.242
30.0 1184.6 1100.0 27.9 3 0.287 0.199 0.243
30.0 1184.6 1100.0 27.9 4 0.287 0.199 0.243
30.0 1184.6 1100.0 27.9 5 0.287 0.199 0.243
30.0 1184.6 1100.0 27.9 6 0.287 0.200 0.244
30.0 1184.6 1050.0 26.6 10 0.285 0.198 0.242
100% 20.0 784.8 775.0 19.8 1 0272 0.188 0.230
5% 15.0 584.9 600.0 15.4 1 0.258 0178 0218
50% 100 384.9 400.0 104 1 0.229 0.166 0.198
25% 5.0 185.0 225.0 6.0 1 0.150 0.168 0.159
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Soil Nail Verification Load Test Data

Project: Hollow Core Bar Soil Nail Research Performed: DBM Contractors Soil Nail: C1l
Location: Olympia, WA Observed: M. Rohrbach
Client: ADSC Data by: M. Rohrbach Date: 10/5/2009
Design Test Load (P): 20 kips # Dials: 2 Jack Calibration: Pressure = 39.984 X reading (kip) + -14.9 (psi)
Sequence | Estimated Dial Applied Applied Time Time Dial 1 Dial 2 Dial 3 Dial 4 Average
of Load Load Pressure Load of Deformation | Deformation | Deformation | Deformation | Deformation Comments:
Loading [Kip] [psi] [psi] [Kip] [min] Test [in.] [in.] [in.] [in.] [in.]
50% 10.0 384.9 400.0 104 1 0.195 0.155 0175
5% 15.0 584.9 600.0 15.4 1 0.229 0157 0.193
100% 20.0 784.8 775.0 19.8 1 0.254 0174 0214
125% 25.0 984.7 1000.0 25.4 1 0277 0.191 0.234
150% 30.0 1184.6 1150.0 20.1 1 0.339 0.251 0.295
30.0 1184.6 1150.0 20.1 1 0370 0.282 0326
30.0 1184.6 1150.0 20.1 2 0375 0.288 0332
30.0 1184.6 1150.0 20.1 3 0381 0.293 0337
30.0 1184.6 1250.0 316 4 1.198 1111 1.155
125% 25.0 984.7 1000.0 25.4 1 1.193 1.105 1.149
100% 20.0 784.8 800.0 20.4 1 1.176 1.092 1.134
5% 15.0 584.9 500.0 12.9 1 1.143 1.067 1.105
25% 5.0 185.0 225.0 6.0 1 1.050 1.061 1.056
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Soil Nail Verification Load Test Data

Project: Hollow Core Bar Soil Nail Research Performed: DBM Contractors Soil Nail: C2
Location: Olympia, WA Observed: M. Rohrbach
Client: ADSC Data by: M. Rohrbach Date: 10/2/2009
Design Test Load (P): 20 kips # Dials: 2 Jack Calibration: Pressure = 39.984 X reading (kip) + -14.9 (psi)
Sequence | Estimated Dial Applied Applied Time Time Dial 1 Dial 2 Dial 3 Dial 4 Average
of Load Load Pressure Load of Deformation | Deformation | Deformation | Deformation | Deformation Comments:
Loading [Kip] [psi] [psi] [Kip] [min] Test [in.] [in.] [in.] [in.] [in.]
AL 1.0 25.1 250.0 6.6 1 0.000 0.000 0.000 _|tail length =
25% 5.0 185.0 250.0 6.6 1 0.000 0.000 0.000
50% 10.0 384.9 400.0 10.4 1 0.003 0.006 0.005
10.0 384.9 400.0 10.4 2 0.004 0.006 0.005
10.0 384.9 400.0 10.4 3 0.004 0.006 0.005
10.0 384.9 400.0 10.4 4 0.007 0.006 0.007
10.0 384.9 400.0 10.4 5 0012 0.007 0.010
10.0 384.9 400.0 10.4 6 0012 0.007 0.010
5% 15.0 584.9 600.0 154 1 0.020 0.008 0.014
15.0 584.9 575.0 14.8 2 0.029 0.006 0018
15.0 584.9 600.0 15.4 3 0.030 0.007 0.019
15.0 584.9 590.0 15.1 4 0.030 0.007 0.019
15.0 584.9 590.0 15.1 5 0.030 0.007 0.019
15.0 584.9 575.0 14.8 6 0.032 0.007 0.020
15.0 584.9 600.0 15.4 10 0.032 0.007 0.020
50% 10.0 384.9 400.0 10.4 1 0.030 0.002 0016
25% 5.0 185.0 200.0 5.4 1 0015 -0.006 0.005
50% 10.0 384.9 400.0 10.4 1 0.021 -0.006 0.008
5% 15.0 584.9 600.0 15.4 1 0.038 -0.001 0.019
100% 20.0 784.8 800.0 20.4 1 0.069 0013 0.041
20.0 784.8 800.0 20.4 2 0.084 0013 0.049
20.0 784.8 800.0 20.4 3 0.084 0.014 0.049
20.0 784.8 775.0 19.8 4 0.098 0013 0.056
20.0 784.8 800.0 20.4 5 0.101 0.017 0.059
125% 25.0 984.7 1000.0 25.4 1 0.136 0.054 0.095
25.0 984.7 1000.0 25.4 2 0.145 0.060 0.103
25.0 984.7 950.0 24.1 3 0.157 0.074 0.116
25.0 984.7 1000.0 25.4 4 0.161 0.078 0.120
25.0 984.7 1000.0 25.4 5 0.164 0.080 0122
25.0 984.7 1000.0 25.4 6 0.167 0.084 0126
25.0 984.7 1000.0 25.4 10 0172 0.091 0132
25.0 984.7 1000.0 25.4 20 0.183 0.102 0.143
25.0 984.7 1000.0 25.4 30 0.187 0.105 0.146
25.0 984.7 1000.0 25.4 40 0.197 0117 0.157
25.0 984.7 1000.0 25.4 50 0.206 0.126 0.166
25.0 984.7 1000.0 25.4 60 0215 0135 0175
100% 20.0 784.8 750.0 19.1 1 0.217 0.129 0173
5% 15.0 584.9 600.0 15.4 1 0212 0.120 0.166
50% 10.0 384.9 400.0 10.4 1 0.196 0.106 0.151
25% 5.0 185.0 200.0 5.4 1 0.157 0.081 0.119
50% 10.0 384.9 400.0 10.4 1 0.185 0.080 0133
5% 15.0 584.9 600.0 15.4 1 0.192 0.080 0.136
100% 20.0 784.8 800.0 20.4 1 0.231 0.093 0.162
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Soil Nail Verification Load Test Data

Project: Hollow Core Bar Soil Nail Research Performed: DBM Contractors Soil Nail: C2
Location: Olympia, WA Observed: M. Rohrbach
Client: ADSC Data by: M. Rohrbach Date: 10/2/2009
Design Test Load (P): 20 kips # Dials: 2 Jack Calibration: Pressure = 39.984 X reading (kip) + -14.9 (psi)
Sequence | Estimated Dial Applied Applied Time Time Dial 1 Dial 2 Dial 3 Dial 4 Average
of Load Load Pressure Load of Deformation | Deformation | Deformation | Deformation | Deformation Comments:
Loading [Kip] [psi] [psi] [Kip] [min] Test [in.] [in.] [in.] [in.] [in.]
125% 250 984.7 1000.0 254 1 0.268 0.132 0.200
150% 300 11846 1200.0 304 1 0.715 0.568 0.642
30.0 1184.6 1200.0 30.4 2 0.731 0.581 0.656
30.0 1184.6 1200.0 30.4 3 0.731 0.581 0.656
30.0 1184.6 1200.0 30.4 4 0.735 0.584 0.660
30.0 1184.6 1200.0 30.4 5 0.735 0.584 0.660
175% 350 13845 1325.0 335 1 1077 0.920 0.999
35.0 1384.5 1325.0 33.5 1 2.256 2.060 2.158
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Soil Nail Verification Load Test Data

Project: Hollow Core Bar Soil Nail Research Performed: DBM Contractors Soil Nail: C3
Location: Olympia, WA Observed: M. Rohrbach
Client: ADSC Data by: M. Rohrbach Date: 10/5/2009
Design Test Load (P): 20 kips # Dials: 2 Jack Calibration: Pressure = 39.984 X reading (kip) + -14.9 (psi)
Sequence | Estimated Dial Applied Applied Time Time Dial 1 Dial 2 Dial 3 Dial 4 Average
of Load Load Pressure Load of Deformation | Deformation | Deformation | Deformation | Deformation Comments:
Loading [kip] [psi] [psi] [kip] [min] Test [in] [in] [in.] [in.] [in.]
AL 1.0 25.1 250.0 6.6 1 0.000 0.000 0.000 tail length = 29 inches
25% 5.0 185.0 250.0 6.6 1 0.000 0.000 0.000
50% 10.0 384.9 400.0 10.4 1 0.002 0.003 0.090
10.0 384.9 400.0 10.4 2 0125 0.062 0.094
10.0 384.9 400.0 10.4 3 0122 0.062 0.092
10.0 384.9 400.0 10.4 4 0121 0.061 0.091
10.0 384.9 400.0 10.4 5 0.119 0.060 0.090
10.0 384.9 400.0 10.4 6 0.120 0.061 0.091
5% 15.0 584.9 600.0 154 1 0.163 0.072 0.118
15.0 584.9 590.0 15.1 2 0.164 0071 0.118
15.0 584.9 610.0 15.6 3 0174 0.080 0.127
15.0 584.9 600.0 15.4 4 0172 0.080 0126
15.0 584.9 600.0 15.4 5 0171 0.080 0.126
50% 10.0 384.9 390.0 10.1 1 0.155 0.076 0.116
25% 5.0 185.0 250.0 6.6 1 0.026 0018 0.022
50% 10.0 384.9 400.0 10.4 1 0141 0071 0.106
5% 15.0 584.9 600.0 15.4 1 0.181 0.081 0131
100% 20.0 784.8 800.0 20.4 1 0215 0.086 0.151
20.0 784.8 825.0 21.0 2 0.219 0.098 0.159
20.0 784.8 800.0 20.4 3 0.276 0.100 0.188
20.0 784.8 825.0 21.0 4 0225 0.108 0.167
20.0 784.8 810.0 20.6 5 0.226 0.109 0.168
125% 25.0 984.7 1000.0 25.4 1 0.296 0328 0312
25.0 984.7 1025.0 26.0 2 0.300 0331 0316
25.0 984.7 1000.0 25.4 3 0.299 0334 0317
25.0 984.7 980.0 24.9 4 0.299 0334 0317
25.0 984.7 1000.0 25.4 5 0.303 0334 0319
25.0 984.7 1000.0 25.4 6 0.304 0.334 0319
25.0 984.7 1000.0 25.4 10 0.308 0337 0323
150% 30.0 1184.6 1200.0 30.4 1 0.385 0.400 0393
30.0 1184.6 1200.0 30.4 2 0.383 0.400 0392
30.0 1184.6 1150.0 20.1 3 0383 0.400 0392
30.0 1184.6 1200.0 30.4 4 0372 0.406 0.389
30.0 1184.6 1200.0 30.4 5 0392 0.407 0.400
30.0 1184.6 1200.0 30.4 6 0392 0.407 0.400
30.0 1184.6 1200.0 30.4 10 0397 0411 0.404
125% 25.0 984.7 950.0 24.1 1 0391 0.408 0.400
100% 20.0 784.8 800.0 20.4 1 0379 0.398 0.389
5% 15.0 584.9 600.0 15.4 1 0.358 0383 0371
50% 100 384.9 400.0 104 1 0315 0.366 0341
25% 5.0 185.0 225.0 6.0 1 0225 0351 0.288
50% 100 384.9 400.0 104 1 0.281 0.355 0318
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Soil Nail Verification Load Test Data

Project: Hollow Core Bar Soil Nail Research Performed: DBM Contractors Soil Nail: C3
Location: Olympia, WA Observed: M. Rohrbach
Client: ADSC Data by: M. Rohrbach Date: 10/5/2009
Design Test Load (P): 20 kips # Dials: 2 Jack Calibration: Pressure = 39.984 X reading (kip) + -14.9 (psi)
Sequence | Estimated Dial Applied Applied Time Time Dial 1 Dial 2 Dial 3 Dial 4 Average
of Load Load Pressure Load of Deformation | Deformation | Deformation | Deformation | Deformation Comments:
Loading [Kip] [psi] [psi] [Kip] [min] Test [in.] [in.] [in.] [in.] [in.]
5% 15.0 584.9 600.0 15.4 1 0325 0.361 0343
100% 20.0 784.8 800.0 20.4 1 0.354 0372 0.363
125% 25.0 984.7 1000.0 25.4 1 0375 0.385 0.380
150% 30.0 1184.6 1200.0 30.4 1 0.406 0412 0.409
175% 35.0 13845 1400.0 35.4 1 0529 0520 0525
35.0 13845 1400.0 35.4 2 0.540 0531 0536
35.0 13845 1400.0 35.4 3 0548 0539 0.544
35.0 13845 1400.0 35.4 4 0.549 0542 0546
35.0 13845 1400.0 35.4 5 0.549 0542 0546
35.0 13845 1400.0 35.4 6 0.556 0.550 0553
35.0 13845 1400.0 35.4 10 0.566 0.564 0.565
200% 40.0 1584.5 1500.0 37.9 1 0.877 0.864 0871
40.0 1584.5 1500.0 37.9 2 0.886 0.874 0.880
40.0 1584.5 1500.0 37.9 3 0.892 0.879 0.886
40.0 1584.5 1500.0 37.9 4 0.893 0.882 0.888
40.0 1584.5 1500.0 37.9 5 0.899 0.887 0.893
40.0 1584.5 1500.0 37.9 6 0.904 0.891 0.898
40.0 1584.5 1650.0 41.6 1 2211 2190 2201
150% 30.0 1184.6 1200.0 30.4 1 2194 2178 2186
100% 20.0 784.8 850.0 216 1 2161 2152 2157
50% 100 384.9 400.0 104 1 2083 2108 2.096
25% 5.0 185.0 225.0 6.0 1 2043 2043 2043
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Soil Nail Verification Load Test Data

Project: Hollow Core Bar Soil Nail Research Performed: DBM Contractors Soil Nail: D1
Location: Olympia, WA Observed: M. Rohrbach
Client: ADSC Data by: M. Rohrbach Date: 10/2/2009
Design Test Load (P): 30 kips # Dials: 2 Jack Calibration: Pressure = 39.984 X reading (kip) + -14.9 (psi)
Sequence | Estimated Dial Applied Applied Time Time Dial 1 Dial 2 Dial 3 Dial 4 Average
of Load Load Pressure Load of Deformation | Deformation | Deformation | Deformation | Deformation Comments:
Loading [Kip] [psi] [psi] [Kip] [min] Test [in.] [in.] [in.] [in.] [in.]
AL 15 451 300.0 7.9 1 0.000 0.000 0.000 _|tail length = 27 inches
50% 15.0 584.9 510.0 13.1 1 0.048 -0.014 0017
15.0 584.9 510.0 13.1 2 0.048 -0.014 0.017
15.0 584.9 510.0 13.1 3 0.048 -0.012 0.018
15.0 584.9 510.0 13.1 4 0.048 -0.012 0.018
15.0 584.9 510.0 13.1 5 0.048 -0.012 0.018
15.0 584.9 510.0 13.1 6 0.048 -0.012 0.018
5% 225 884.7 900.0 22.9 1 0119 -0.004 0.058
225 884.7 880.0 224 2 0.119 -0.004 0.058
225 884.7 830.0 211 3 0117 -0.004 0.057
225 884.7 800.0 204 4 0115 -0.004 0.056
225 884.7 800.0 204 5 0.115 -0.004 0.056
225 884.7 800.0 204 6 0.115 -0.004 0.056
100% 30.0 1184.6 1200.0 30.4 1 0.188 0.025 0.107
0.0 -14.9 1110.0 28.1 2 0.186 0.022 0.104
0.0 -14.9 1200.0 30.4 3 0.193 0.025 0.109
0.0 -14.9 1150.0 20.1 4 0.192 0.024 0.108
0.0 -14.9 1150.0 20.1 5 0.192 0.023 0.108
0.0 -14.9 1150.0 20.1 6 0.192 0.023 0.108
5% 225 884.7 900.0 22.9 1 0173 0.009 0.091
50% 15.0 584.9 600.0 15.4 1 0.168 0.005 0.087
AL 15 451 300.0 7.9 1 0.031 0.000 0016
50% 15.0 584.9 600.0 15.4 1 0.154 -0.001 0.077
5% 225 884.7 880.0 22.4 1 0.168 0.008 0.088
100% 30.0 1184.6 1120.0 28.4 1 0.200 0.028 0.114
30.0 1184.6 1110.0 28.1 2 0.199 0.027 0.113
30.0 1184.6 1080.0 274 3 0.199 0.027 0.113
30.0 1184.6 1200.0 304 4 0.204 0.030 0117
30.0 1184.6 1180.0 29.9 5 0.205 0.030 0.118
30.0 1184.6 1180.0 29.9 6 0.206 0.032 0.119
125% 375 14845 1400.0 35.4 1 0.281 0.089 0.185
375 14845 1380.0 34.9 2 0.280 0.087 0.184
375 1484.5 1350.0 34.1 3 0.280 0.086 0.183
375 1484.5 1500.0 37.9 4 0.204 0.098 0.196
375 1484.5 1400.0 35.4 5 0.295 0.098 0.197
375 1484.5 1400.0 35.4 6 0.296 0.097 0.197
375 1484.5 1370.0 34.6 7 0.293 0.095 0.194
375 1484.5 1410.0 35.6 10 0.295 0.094 0.195
150% 45.0 1784.4 1610.0 40.6 1 0501 0.281 0391
45.0 1784.4 1580.0 39.9 2 0502 0.281 0.392
45.0 1784.4 1600.0 40.4 3 0.506 0.283 0.395
45.0 1784.4 1600.0 40.4 4 0512 0.288 0.400
45.0 1784.4 1600.0 40.4 5 0518 0.296 0.407
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Soil Nail Verification Load Test Data

Project: Hollow Core Bar Soil Nail Research Performed: DBM Contractors Soil Nail: D1
Location: Olympia, WA Observed: M. Rohrbach
Client: ADSC Data by: M. Rohrbach Date: 10/2/2009
Design Test Load (P): 30 kips # Dials: 2 Jack Calibration: Pressure = 39.984 X reading (kip) + -14.9 (psi)
Sequence | Estimated Dial Applied Applied Time Time Dial 1 Dial 2 Dial 3 Dial 4 Average
of Load Load Pressure Load of Deformation | Deformation | Deformation | Deformation | Deformation Comments:
Loading [Kip] [psi] [psi] [Kip] [min] Test [in.] [in.] [in.] [in.] [in.]
45.0 1784.4 1600.0 40.4 6 0.524 0.301 0.413
45.0 1784.4 1600.0 40.4 10 0.528 0.306 0.417
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Soil Nail Verification Load Test Data

Project: Hollow Core Bar Soil Nail Research Performed: DBM Contractors Soil Nail: D2
Location: Olympia, WA Observed: M. Rohrbach
Client: ADSC Data by: M. Rohrbach Date: 10/2/2009
Design Test Load (P): 20 kips # Dials: 2 Jack Calibration: Pressure = 39.984 X reading (kip) + -14.9 (psi)
Sequence | Estimated Dial Applied Applied Time Time Dial 1 Dial 2 Dial 3 Dial 4 Average
of Load Load Pressure Load of Deformation | Deformation | Deformation | Deformation | Deformation Comments:
Loading [Kip] [psi] [psi] [Kip] [min] Test [in.] [in.] [in.] [in.] [in.]
AL 1.0 25.1 200.0 5.4 1 0.000 0.000 0.000 _|tail length = 26.5 inches
50% 10.0 384.9 410.0 10.6 1 0017 0.023 0.020
10.0 384.9 400.0 10.4 2 0016 0023 0.020
10.0 384.9 400.0 10.4 3 0015 0.022 0.019
10.0 384.9 400.0 10.4 4 0015 0022 0.019
10.0 384.9 400.0 10.4 5 0015 0022 0.019
10.0 384.9 400.0 10.4 6 0015 0.022 0.019
5% 15.0 584.9 590.0 15.1 1 0.042 0.040 0.041
15.0 584.9 580.0 14.9 2 0.041 0.040 0.041
15.0 584.9 580.0 14.9 3 0.041 0.040 0.041
15.0 584.9 580.0 14.9 4 0.041 0.040 0.041
15.0 584.9 580.0 14.9 5 0.041 0.040 0.041
15.0 584.9 570.0 14.6 6 0.040 0.039 0.040
50% 10.0 384.9 410.0 10.6 1 0.035 0.037 0.036
25% 5.0 185.0 200.0 5.4 1 0.008 0012 0.010
25% 5.0 185.0 200.0 5.4 1 0.008 0012 0.010
50% 10.0 384.9 450.0 116 1 0.033 0.036 0.035
5% 15.0 584.9 625.0 16.0 1 0.047 0.045 0.046
100% 20.0 784.8 775.0 19.8 1 0.105 0.091 0.098
20.0 784.8 775.0 19.8 2 0.104 0.091 0.098
20.0 784.8 775.0 19.8 3 0.103 0.090 0.097
20.0 784.8 750.0 19.1 4 0.103 0.090 0.097
20.0 784.8 750.0 19.1 5 0.103 0.090 0.097
20.0 784.8 750.0 19.1 6 0.103 0.090 0.097
20.0 784.8 725.0 185 10 0.102 0.090 0.096
20.0 784.8 800.0 20.4 1 0.109 0.094 0.102
125% 25.0 984.7 1000.0 25.4 1 0191 0.165 0178
25.0 984.7 940.0 23.9 3 0.189 0.165 0177
25.0 984.7 1000.0 25.4 4 0.198 0172 0.185
25.0 984.7 1000.0 25.4 5 0.198 0172 0.185
25.0 984.7 1000.0 25.4 6 0.198 0172 0.185
25.0 984.7 950.0 24.1 7 0.198 0172 0.185
150% 30.0 1184.6 1100.0 27.9 1 0336 0.293 0315
30.0 1184.6 1150.0 20.1 2 0351 0.306 0.329
30.0 1184.6 1150.0 20.1 3 0351 0.306 0329
30.0 1184.6 1100.0 27.9 4 0.350 0.306 0328
30.0 1184.6 1200.0 30.4 5 0.364 0322 0343
30.0 1184.6 1200.0 30.4 6 0383 0333 0.358
30.0 1184.6 1200.0 30.4 10 0.394 0343 0.369
30.0 1184.6 1200.0 30.4 20 0.403 0.350 0377
30.0 1184.6 1200.0 30.4 30 0411 0.356 0.384
30.0 1184.6 1200.0 30.4 40 0.420 0363 0392
30.0 1184.6 1200.0 30.4 50 0.428 0.369 0.399
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Soil Nail Verification Load Test Data

Project Hollow Core Bar Soil Nail Research Performed: ~ DBM Contractors Soil Nail D3
Location Olympia, WA Observed: M. Rohrbach
Client ADSC Data by: M. Rohrbach Date: 10/2/2009
Design Test Load (P). 20 kips # Dials: 2 Jack Calibration Pressure = 39.984 X reading (kip) + -14.9 (psi)
Sequence | Estimated Dial Applied [ oad Time Time Dial T Dial 2 Dial 3 Dial 4 Average
of Load Load Pressure of Deformation | Deformation | Deformation | Deformation | Deformation Comments
Loading kip] [psi] [psi] [kip] [min] Test fin] fin] fin] fin] [in]
AL 10 25.1 275.0 73 1 0.000 0.000 0,000 |tail length = 32 inches
50% 10.0 384.9 400.0 104 1 0.017 0.007 0012
10.0 384.9 390.0 0.1 2 0.016 0.007 0012
10.0 384.9 390.0 10.1 3 0.016 0.007 0.012
10.0 384.9 390.0 10.1 4 0.016 0.007 0.012
% 15.0 584.9 600.0 15.4 1 0.054 0.025 0.040
15.0 584.9 550.0 4.1 2 0.051 0.025 0.038
15.0 584.9 600.0 15.4 3 0.064 0.035 0.050
15.0 584.9 600.0 15.4 4 0.064 0.036 0.050
50% 10.0 384.9 400.0 104 1 0.054 0.029 0.042
%% 5.0 185.0 200.0 5.4 1 0.023 0.005 0.014
50% 10.0 384.9 425.0 11.0 1 0.046 0.023 0.035
% 15.0 584.9 600.0 15.4 1 0.067 0.038 0.053
100% 20.0 784.8 800.0 204 1 0.130 0.079 0.105
20.0 784.8 800.0 204 2 0.134 0.084 0.109
20.0 784.8 790.0 201 3 0.133 0.083 0.108
20.0 784.8 790.0 201 4 0.133 0.083 0.108
20.0 784.8 790.0 201 5 0.133 0.083 0.108
20.0 784.8 800.0 204 6 0.138 0.088 0.113
125% 25.0 984.7 1000.0 25.4 1 0.227 0.156 0.192
25.0 984.7 950.0 2.1 2 0.226 0.156 0.101
25.0 984.7 1000.0 25.4 3 0.238 0.169 0.204
25.0 984.7 975.0 248 4 0.239 0.170 0.205
25.0 984.7 950.0 2.1 5 0.239 0.170 0.205
25.0 984.7 1000.0 25.4 6 0.246 0177 0212
25.0 984.7 1000.0 25.4 10 0.250 0.181 0216
150% 30.0 1184.6 1150.0 201 1 0.464 0376 0.420
30.0 1184.6 1150.0 201 2 0.466 0378 0.422
30.0 1184.6 1125.0 285 4 0.464 0377 0.421
30.0 1184.6 1100.0 27.9 5 0.464 0377 0.421
30.0 1184.6 1150.0 20.1 6 0.469 0382 0.426
30.0 1184.6 1150.0 20.1 10 0473 0.385 0.429
30.0 1184.6 1150.0 20.1 15 0479 0392 0436
125% 25.0 984.7 1000.0 25.4 1 0477 0390 0434
100% 20.0 784.8 800.0 20.4 1 0.461 0375 0.418
% 15.0 584.9 600.0 15.4 1 0.443 0358 0.401
0% 10.0 384.9 425.0 11.0 1 0.419 0337 0378
2% 5.0 185.0 275.0 73 1 0376 0.308 0342
2% 5.0 185.0 275.0 73 1 0376 0.308 0342
0% 10.0 384.9 425.0 11.0 1 0.387 0.309 0.348
% 15.0 584.9 600.0 15.4 1 0412 0321 0.367
100% 20.0 784.8 800.0 20.4 1 0435 0337 0.386
125% 25.0 984.7 1000.0 25.4 1 0.458 0.355 0.407
150% 30.0 1184.6 1150.0 20.1 1 0521 0411 0.466
175% 35.0 1384.5 1300.0 32.9 1 1.250 1.033 1142
125% 25.0 984.7 1000.0 25.4 4 1.236 1.019 1.128
100% 20.0 784.8 750.0 19.1 5 1.218 1.002 1.110
0% 10.0 384.9 400.0 104 6 1.178 0.964 1.071
% 5.0 185.0 200.0 5.4 6 1.035 1.035 1.035
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APPENDIX D

Soil Nail Installation Logs

Project 07150064 / January 26, 2010 388 Schnabel Engineering, LLC
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APPENDIX E

Grout Compressive Strength

Grout Test Data Unavailable for Issue Insert
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Jack Calibrations
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DYWIDAG-SYSTEMS INTERNATIONAL

SAFETY AND OPERATING
INSTRUCTIONS

THREADBAR ® STRESSING

Read all safety and operating instructions and warnings
before starting any work or operation. NEVER stand or
allow anyone to stand directly behind, above or below a
Jack when stressing operations are under way.

1. EQUIPMENT COVERED HERE:

A: Jack: 110 Mp Series 01,02,03
60 Mp Series 04,05
25 Mp Series 01
B: Pump OTC PE554 115 volt single phase, 30 amp.
C: Hoses: 19,000 psi bursting pressure
D: Pressure Gauges: 10,000 psi. 100 psi gradations

2. SAFETY INSTRUCTIONS

1. Observe all relevant OSHA standards e.g. use of

protective clothing and devices, grounding of electrical

equipment, control of work area, etc.
2. All system components must be in good working

condition prior to use. Inspect daily for signs of wear or
damage. Do not use if grippers are worn excessively,

hoses are cracked, pressure gauge is in operable, or
other defects are observed.

3. Afterinspection, test run system (see Operating
instructions) to insure all components are in proper
working order.

Dywidag Systems
INTERNATIONAL, U.S.A., INC.
Corporate Headquarters
320 Marmen Drive
Bolingbrook, IL60440-3078
Phone: (630) 739-1100

Fax: (630) 972-9604
EQUIPMENT DEPARTMENT
Fax: (630) 739-5139

Post-Tensioning Systems
Special Construction Methods

. Stressing operations must be under the direct contro! of
a superintendent experienced in such operations.

. Operators must wear proper personal protective
equipment (hard hats, safety glasses and shoes, gloves
and long sleeves, etc.) while operating equipment.

. Stressing unit should be securely tethered to the
structure at all times. in the event a tendon breaks
during the stressing operation, the tether will prevent the
unit from falling.

. Operating personnel must keep feet from becoming
entangled in the hydraulic hoses while stressing.

. No one should be allowed to stand behind, directly
above, or below the jack when stressing operations
are under way.

9. Never exceed the maximum allowable stressing
pressure. (Check Calibrations accompanying equipment)

10.  Make certain jack is in the fully closed position when
moving from tendon to tendon. Do not activate pump
while moving the jack.

11. Do not attempt to service the equipment beyond that

- described in the operating instructions. All other
servicing should be referred to qualified DSI service
personnel.

OPERATING INSTRUCTIONS
. PREPARATION

1. Proper and complete connection of the hydraulic lines is
vital to the safe operation of the equipment. Connect
hydraulic hoses from pump stress port to jack stress
port, from pump return port to jack return port and from
the pump seating port to ram seating port. Fully engage
all fittings hand tight.

> o

WARNING
Improper or incomplete coupling of hydraulic hoses may cause
injury or death to personnel, or severe damage to equipment.

2. Visually inspect concrete around the anchor. It should
be free of voids.

pt' POST-TENSIONING
it INSTITUTE
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SAFETY AND OPERATING INSTRUCTIONS
THREADBAR STRESSING

(U8

> N =20

Be sure jack is equipped for the bar size to be stressed.
Check the wrench sieeve for fit over the hex or anchor
nut. Be sure the pull rod, pull rod nut, and coupler are
the correct size and in good condition.

Check that oil level in pump is adequate.

Connect the hydraulic pump to 115V AC 60HZ 30amp
power source. Extension cords should be 3 wire, 12
gauge minimum with a maximum length of 50 ft.
Further distances will damage the pump motor and will
interfere with stressing.

Proper lifting equipment must be available prior to
commencing.

Lift equipment by lifting harness only. Never use
hydraulic lines for moving, carrying or adjusting of
equipment.

BLEEDING THE JACK

(See Stressing for operation of Jack)
Tilt jack so rear fitting is higher than front
(approximately 30 degrees) and facing up.

Advance ram until piston is fully extended. When piston is
fully extended, the gauge pressure will rise sharply.
(DO NOT EXCEED 500PSI)

Tilt jack front fitting higher than rear and facing up.
Return the piston fully. (DO NOT EXCEED 500PSI)

Repeat the cylce 2 or 3 times to remove air from the
system.

. STRESSING

Put pump motor switch in “Remote” position.
Place pump valve handie in return position, Pos B.
Depress pendant switch and return piston fully.

Hand tighten anchor nut on bar until plate is contacted.
Failure to do so can damage the internal components of
the jack.

Be sure bar extension beyond anchor nut is at least 2
coupler length plus 1 inch.

MOTOR SWITCH

PENDANT SWITCH

8.

1.

12.

Engage pull rod coupler %z length on pull rod, using the
proper size allen wrench tighten set screw.

Engage pull rod and couplet fully on to the bar.
WARNING: TO AVOID SERIOUS ACCIDENTS,
PULL ROD COUPLER MUST BE FULLY ENGAGED.

Place pump valve in Stress position, Pos A, close
check valve on stressing line (if installed)

Extend piston between %" and %"

. Place jack over bar, nut, pull rod coupler and pult rod.

Jack wrench sleeve must slide over hex on anchor and
bearing nose must be flat on bearing plate.

Install pull not until it contact the bal! plate on rear of
the jack.

Depress remote pendant switch on pump and stress
tendon to desired load. Never exceed the following
pressures (P).

Jack
Size

Bar
Sie

P @S

Grade

(Tons)

(Inches)

150

160

25

5/8

~4,500

60

1

5,000

5400

60

1%

7,400

110

1%

4,100

40

110

138

5,200

5,600

13.

14.

15.

Measure total bar elongation between bearing plate and
any fixed reference point on bar before and after
stressing.

Using ratchet handle to tighten nut to plate. DO NOT
use “cheater” bar, CAUTION: Tightening of anchor nut
with ratchet should be performed while ram is in motion.

Switch valve to Pos B. and slowly open the check valve.
Once the pressure on the gauge is zero, activate the
pump retracting the ram.

WARNING: NEVER EXCEED 500PS! IN RETRACT.

. RATCHET HANDLE

DYWIDAG SYSTEMS INTERNATIONAL, U.S.A., INC.
FORM 11-3-S2 REV 4/2000
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DYWIDAG SYSTEMS INTLRMATIONAL, USA, INC. il gﬁ / ,

2154 SOUIN SIREET P E'HU; 851-G6161

LONG BEACH, CA 90805 FAX (310) 531-2667

HYDRAULIC RAM OPERATION
A PREPARATION N

1. CONCRETE QUALITY AND SIRENGTIH SHOULD BE ACCORDING 10 SP[LIFICMIOHS AND APPROVED
BEFORE STRESSING OPCRAHOH.
9 VISUALLY INSPECT CONCRETE AROUHD THE ANCHOR. 1T SHOULD BE FREE OF VOIDS.

3. CHECK CLEARANCE FOR JACK INSTALLATION 10 ANCHORHEAD.
4 PROPER UFTING EQUIPMENT FUR JACK MUST BE AVNLNJLE

5. SIRESSING DATA MUST BE AVAILABLE. '

RAM; (0D fon_SIMPLEX R | wTiesEs S
' ; }l STRESS NUT
0IC PUMP_ ~- “HD -~

GAUGE FITTING

RETURNI !OS[ (GREEN) s

I : A ‘
uu] SN CENTERHOLE # .2/
jpus

—* CHAR ‘
BEARING PLATE

B. bPERATION OF STRESSING EQUIPMEN]

JER COLOR CODING). LNSURE THAT QUICK CONNECTORS ON THE

1. CONNECT PRESSURE OSES (
E ARE FULLY ENGAGED WHEN ATIACHED TO RAM

PRESSURE 1HOSES AND THE PRESSURE GAUG

_AND HYDRAULIC -PUMP. _
2 INSTALL RAM OVER BAR, USE SIRESS COUPLER AN4D DAR EXTENSION, IF NEEUED.

3. INSTALL STRESS NUT, ENSURE DAR EXIENDS BEYOND “TIE SIRESS NUT.
4. STRESS BAR TO DESIRED LOAD-BY MOVING TIE LEVER TO "PRESSURE™ POSIION.
TIGHTEN NUT AT BEARING PLATE AND SLOWLY RELEASE PRESSURE.

5. NOIE: MAXIMUM STROKE OF RAM = 6 IN. :
6 RETRACT THE AW BY MOVIHG LEVER 10 REIURN' PosmoN “nlE RETURN PRESSURE SHALL

NOT EXCEED 1000 PSL.

C. IMPORTANT SAFETY NOTES | -
NEVLR EYCEED NPPLICADLE GAUGE. PRESSURE WHHLE GRESSING, NOR EXCEED 1000 PSI

RETRACTING RAM.,
) THE URIG SIRESSG N IO, UF SIS S
TENDON/JACK OR BU“%NOVE}\[EIY COGOLES DURING SIESSHG OPERATON.
OPERATORS SHOULD ¥ 406 JESTONS!
e (1) R3-6161 IF YOU TAVE AT FUR_]HB‘B,,._.——-—-————-—

JACKS SHALL PERSONS STAND IN. LINE Wi ..
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Geotechnical Information
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V6 _GTBORING P:\10\10389008'00\FINALSY1038900800.GPJ GEIVE 1.GDT 34/16/08

- ™
Date(s) Logged Checked
Dete(s 12118107 o BPD By LCF
DOrilliny : . Orilling Sampling
Contractor Geologic Drill Method Hollow-stem Auger Methods SPT
Auger oy ) Hammer 140 Ib hammer/30 in drop Drilling Trailer Mounted
Data 3¥-inch 1.D., 7%-inch O.D. Data rope and cathead Equipment
Total Surface Groundwater 41
Depth (f) 65 Elevation (1) 88 Elevation (ft
Vertical ; S . Datum/ Easting(x).
| Datum City of Olympia "City MSL Sysiem . Northing(y): )
- ™
SAMPLES
E: 5 5 , %
& =
D = o |3 - 4 OTHER TESTS
s & Blsiesls MATERIAL DESCRIPTION A AND NOTES
‘ﬂ—i £ |5 5 § 1 =z -] 0 = E_:-" € =S
5 £t 3| 2038 |85 |98 2205
T ol|g | 3leE|sey 2L 8slze
[ =&l D 8 8 |2103] 06 . =06
AC |3 inches asphalt concrete pavement
3 ] \5 inches of silty gravel base course /] 1
o e L. Light brown silt (stiff, moist) (recessional outwash) - ] N
a5 _] 18] 10 ! i A {oxidation staining) =
L s—4a 1l 1 3 [ Brown silly sand (medium dense, moist) | - =
7] r - |
80 -] 18 11 ? | Occasional silt lenses . -
i 1 ™ Tight brown silt (soft {o medium sGiY, moist to wet) | 1
3 10'—] 18f S 4 ™ ' ’ ] (trace oxidation staining)
L 75 | - . -
- 1w 18f 4 5 i 1 40 AL i
Becomes wet .
- ‘ - I (dilatant)
—70 (- - -
| 18] 3 6 q# AL .
—1] r
- 20 - — b
65 - . —
| _] 18] 5 7 | o {oxidation staining) |
- 25 — b - ]
-A)ﬂf oS rr - T I R ey o —— -
B b bl SM F Brown silty fine sand (medium dense, moist) T
—60 | L - -
| Q] 12| 12 8 L i J
L 30+ - _] i
55 - Lt 5 : A -
| ] 12| 16 ? () | %F =28 ' { " i
L 35J 1 :- . l_ ’ — -
Nole: See Figure A-] for explanation of symbols.
P ym

LOG OF BORING GEI-2

—

GEOENGINEERS Q

Project: DIS Wheeler Site
Project Location: Olympia, Washington
Project Number:  10383-008-00

Figure A-3
Sheet10{2
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SAMPLES

- — -

(] c o =

e £ 51 : Jd 2 OTHER TESTS

s 2 B glR:|s MATERIAL DESCRIPTION o2 AND NOTES

S L5 g 5l5e |5l |8 5§|5E

» g9 & Q] 2 |? & [2a 2E - @ g =

U olgs 3l dlsE|alsges 55|29
L 4 Ec|lmlo s [BlOoa] 0D =0|as
! ] L N ] i
—50 . : L m -
i 1] 12] 16 10 |- N ) ]
- 40 - 1 - — E
_45 4 :.. | . -} ——
| _] 12| 17 i i 5 i J
- 45— = _ i
R 4 Y R A J
40 _- - L = -
N Ju 18| 9 12 4 3 AL ]

] Becomes loose, wet
L 50— - o 4
-35 ‘ B - J -
I ] 8 e | U H ML [ Brown sandy st Gl To very seft wey - | ]
%F = 55
- 55 — L o R
30 B L 4 —
i IR 8| 12 14 5 4 3 i
] %F =51
- 60— - — .
25 -
| «] 18] 16 15 33 AL i
- 65— d
..-20 - —
L 70 4
-15 -
N i ]
- 75 — -
10 -
L ‘
[ 3
LOG OF BORING GEI-2 {continued)
v ‘ | Project: DIS Wheeler Site
G EQ E NGINEERS / ; j Project Location: Olympia, Washington Figure A-3
Project Number: 10389-008-00 Sheet20f2
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Suite £-2

Tacoma WA 98499
ph 253 584.3720
fax 263.584.3707

TESTING ENGINEERS, INC T e

CONCRETE LABORATORY TEST REPORT

Project Name: DBM - DIS Wheeler Site Project No: T09138

Site Address: 14th Avenue SE/Jefferson St. SE Issued on: 10/26/09
Olympia, WA Sample Set [D: 19911

Client: DBM Contractors Permit # (s).

. Original: [+
Engineer. :
Revised: ]

Contractor: DBM Contractors

FIELD DATA
ASTM C31 and C172
Air Temperature:  NR
Weather:
Product: Concrete
Supplier:
Batch Plant Location:
Ticket Number : N/A
MixDesign 103

Sample Temp.  flinitial Storage Temp. | Entrained Air |
(ASTM C1064) i (ASTM C31) E (ASTM C231) i

Mix Proportions:

NR NR NF
- Slump (ASTM C143) Ei Sample(s) Rec'd: i Required Strength: (Fc)
NR 09/24/09 4000 psi @ 28 days

Placement Location and Notes: |

Set 2. For test program. No other information was supplied.

COMPRESSION TEST RESULTS
(ASTM C31, C38, C109, C617, C780, C1019, C1231 or AASHTO T22 whent applica
Date Made Sample#  Lab# Date Tested  Age Size (in)  Load (bs) Dia (in) Area Strength (psi)  Type of Fracture
09/23/09 0002 || 6221 || 09/30/09 || 7 Jl2x2x2] 14256 ][ 000 || 408 || 3490 . Typed [°
0@/23@%; 0002 b IS e e T T

1 26880 |[ 0.00 [ 3.96 ||

00/23/09 | 0002 | 6223 I 000
Remarks:
Technician(s): Contractor Reviewed lﬁyiﬁfgfm;
Tested by:  Davis, D. Shaun W. Sewgny.
Branch Manager e
NOTES:

Information in this report applies only to the actual samples tested and shall not be reproduced without the approval of Mayes Taesting Engineers, Inc.
See ASTM C38 for full description of the Type of Fracture.
All testing nerformed in accordance with applicable ASTM's except C-31, 10.1.2 - "recording field temperature” MTE 105010, Rev 3. 0719107
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Tacoma

AYES 7ESTING ENGINEERS, INC

Suite E-2

Tacoma WA 98499
ph 253.584.3720
fax 253 584 3707

CONCRETE LABORATORY TEST REPORT

Project Name: DBM - DIS Wheeler Site Project No: T09138
Site Address: 14th Avenue SE/Jefferson St SE lssued on: 10/26/09
Olympia, WA Sample Set 1D 19910
Client: DBM Contractors Permit # (s): N/A
o Original: /|
Engineer: ( ’
Revised: [}

Contractor: DBM Contractors

EIELD DATA
ASTM C31 and C172
Air Temperature: NR
Weather:

Product: Concrete

Supplier:

Batch Plant Location:

Ticket Number N/A

MixDesign 1D :
Sample Temp. | Initial Storage Temp.
(ASTM C1064) i (ASTM C31)

Mix Proportions:

. Entrained Air |
B‘ (ASTM C231)

NR NR NR
' Slump (ASTM C%Eé}"ﬁ  Sample(s) Rec'd: B Required Strength: (c)

NR 09/24/09 4000 psi @ 28 days

Placement Location and Notes: |

Set 1 For test program. No other information was supplied.

COMPRESSION TEST RESULTS
(ASTM C31, €39, C109, CB17, C780, C1019, C1231 or AASHTO T22 when applica
Date Made Sample#  Lab# Date Tested  Age Size (iny  Load (lhs)  Dia (in) Area Strength (psi)  Type of Fracture

09/23/09 | 0001 [ 6220 |[ 09/30/09 || 7 1/ 2x2x2 | 15385 [ 0.00 || 3.84 | 4010 _ | Typed
09/23/09 1 0001 | 6218 | 10/21/09 | 28 | 2x2x2 || 23845 | 0.00 || 398 | 5990 . Typet '
09/23/09 | 0001 | 6219 | 10/21/09 28 l[2x2x2 |l 28585 ' 0.00 | 437 ||~ 6540  Type2 °
Hemarks: i

Technician(s). Contractor Reviewed b%&é ffw -

s

Shaun W, Sev%&g}gﬁ
Branch Manager

Tested by:  Davis, D.

NOTES:

Information in this report applies only to the actual samples tested and shall not be reproduced without the approvet of Mayes Testing Engineers, Inc.

See ASTM C39 for full description of the Type of Fracture.

Al testing performed in accordance with applicable ASTM's except C-31, 10.1.2 - "recording field temperature” MTE 106010, Rev 3, 671907
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