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"We are committed to serving our clients by exceeding their expectations."  
Geotechnical  •  Construction Monitoring  •  Dam Engineering  •  Geoscience  •  Environmental 

 

510 East Gay Street 
West Chester, PA 19380 
 
Phone: (610) 696-6066 
Fax: (610) 696-7771 
www.schnabel-eng.com 

 
 
 
 

July 23, 2008 
 
 
 
Mr. Scot Litke 
ADSC 
14180 Dallas Parkway 
Pacific Center I 
Dallas, TX 75254 
 
 
Subject: Project 07150064, Hollow Bar Soil Nail Testing Research – 

Load Test Results at Salt Lake City Site (Site 1) 
 
 
Dear Mr. Litke: 
 
Schnabel Engineering, LLC (Schnabel), is pleased to present the data from pullout load tests 
performed at the site in Salt Lake City, Utah. 
 
Nicholson Construction Company installed and tested nine 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.  Senior personnel from Schnabel 
observed the installation of all the soil nails and the load testing of nails installed following Methods 
B and C. 
 
The axial movement of the test nail during loading and unloading was measured using two dial 
gauges.  Loads from a hydraulic jacking system were applied to the sacrificial test nail through a 
steel plate.  The loads were monitored using a calibrated jack pressure dial gauge and a calibrated 
load cell readout box. 
 
Table 1 summarizes the results from the load tests and is included in Appendix A. Appendix B 
includes the nail installation logs and load-movement and movement-time diagrams based on the test 
data.  Jack and load cell calibrations are included in Appendix C. 
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Project 07150064 / July 23, 2008  Schnabel Engineering, LLC 

 

Sincerely, 
 

  SCHNABEL ENGINEERING, LLC 
 
 
 

    Javier Rodríguez, P.E. 
     Senior Engineer 

 
 
 

Allen W. Cadden, P.E. 
Principal 

 
CJR:AWC:jlm 
 
Appendix A: Summary of Load Test Results 
Appendix B: Soil Nail Installation Logs/Load-Movement and Movement-Time Diagrams 
Appendix C: Jack and Load Cell Calibrations 
 
 
Distribution: 
 ADSC (3) 
  Attn: Mr. Scot Litke 
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Load-Movement and Movement-Time Diagrams 
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Project: Hollow Core Bar Soil Nail Research Performed: Nicholson Construction Company (Cary Lange) Soil Nail:

Location: Salt Lake City Site, Utah Observed: Schnabel Engineering (Javier Rodriguez)

Client: ADSC Data by: Schnabel Engineering (Javier Rodriguez) Date:

Design Test Load (P): 45 kips # Dials: 2 Jack Calibration: Pressure = 20.837 23.646 (psi)

Dial Dial 1 Dial 2 Dial 3 Dial 4 Average

Load Deformation Deformation Deformation Deformation Deformation

[kip] [psi] [psi] [kip] [min] [in.] [in.] [in.] [in.] [in.]

AL 2.3 70.5 80.0 2.7 1 0.000 0.000 0.000

25%
11.3 258.1 240.0 10.4 1 0.169 0.022 0.096

11.3 258.1 255.0 10.4 2 0.173 0.030 0.102

11.3 258.1 255.0 10.4 3 0.173 0.031 0.102

11.3 258.1 255.0 10.4 4 0.174 0.031 0.103

11.3 258.1 255.0 10.4 5 0.174 0.031 0.103

11.3 258.1 255.0 10.4 6 0.175 0.032 0.104

11.3 258.1 255.0 10.4 10 0.175 0.032 0.104

50%
22.5 492.5 510.0 23.3 1 0.258 0.105 0.182

22.5 492.5 510.0 23.3 2 0.259 0.107 0.183

22.5 492.5 510.0 23.3 3 0.262 0.109 0.186

22.5 492.5 510.0 23.3 4 0.263 0.110 0.187

22.5 492.5 510.0 23.3 5 0.265 0.111 0.188

22.5 492.5 510.0 23.3 6 0.266 0.112 0.189

22.5 492.5 510.0 23.3 10 0.268 0.113 0.191

75%
33.8 726.9 740.0 34.4 1 0.344 0.185 0.265

33.8 726.9 740.0 34.4 2 0.344 0.186 0.265

33.8 726.9 740.0 34.4 3 0.345 0.188 0.267

33.8 726.9 740.0 34.4 4 0.346 0.189 0.268

33.8 726.9 740.0 34.4 5 0.346 0.189 0.268

33.8 726.9 740.0 34.4 6 0.348 0.190 0.269

33.8 726.9 740.0 34.4 10 0.350 0.192 0.271

100%
45.0 961.3 970.0 45.4 1 0.412 0.258 0.335

45.0 961.3 970.0 45.4 2 0.420 0.265 0.343

45.0 961.3 970.0 45.4 3 0.422 0.268 0.345

45.0 961.3 970.0 45.4 4 0.424 0.270 0.347

45.0 961.3 970.0 45.4 5 0.426 0.272 0.349

45.0 961.3 970.0 45.4 6 0.427 0.273 0.350

45.0 961.3 970.0 45.4 10 0.429 0.274 0.352

125%
56.3 1195.7 1220.0 57.4 1 0.508 0.364 0.436

56.3 1195.7 1220.0 57.4 2 0.513 0.369 0.441

56.3 1195.7 1220.0 57.4 3 0.517 0.374 0.446

56.3 1195.7 1220.0 57.4 4 0.521 0.378 0.450

56.3 1195.7 1220.0 57.4 5 0.524 0.380 0.452

56.3 1195.7 1220.0 57.4 6 0.525 0.382 0.454

56.3 1195.7 1220.0 57.4 10 0.525 0.382 0.454

150%
67.5 1430.1 1440.0 68.0 1 0.589 0.459 0.524

67.5 1430.1 1440.0 68.0 2 0.601 0.471 0.536

67.5 1430.1 1440.0 68.0 3 0.604 0.474 0.539

67.5 1430.1 1440.0 68.0 4 0.606 0.476 0.541

67.5 1430.1 1440.0 68.0 5 0.609 0.478 0.544

67.5 1430.1 1440.0 68.0 6 0.611 0.481 0.546

67.5 1430.1 1440.0 68.0 10 0.616 0.485 0.551

Estimated 
Load

Soil Nail Verification Load Test Data

A1

Sequence
of

Loading
Comments:

5/30/2008

Time
Time

of
Test

X reading (kip)          +

Applied 
Pressure

Applied 
Load
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Project: Hollow Core Bar Soil Nail Research Performed: Nicholson Construction Company (Cary Lange) Soil Nail:

Location: Salt Lake City Site, Utah Observed: Schnabel Engineering (Javier Rodriguez)

Client: ADSC Data by: Schnabel Engineering (Javier Rodriguez) Date:

Design Test Load (P): 45 kips # Dials: 2 Jack Calibration: Pressure = 20.837 23.646 (psi)

Dial Dial 1 Dial 2 Dial 3 Dial 4 Average

Load Deformation Deformation Deformation Deformation Deformation

[kip] [psi] [psi] [kip] [min] [in.] [in.] [in.] [in.] [in.]

Estimated 
Load

Soil Nail Verification Load Test Data

A1

Sequence
of

Loading
Comments:

5/30/2008

Time
Time

of
Test

X reading (kip)          +

Applied 
Pressure

Applied 
Load

125%
56.3 1195.7 1210.0 56.9 1 0.603 0.470 0.537

100%
45.0 961.3 970.0 45.4 1 0.573 0.438 0.506

75%
33.8 726.9 720.0 33.4 1 0.572 0.385 0.479

50%
22.5 492.5 510.0 23.3 1 0.482 0.345 0.414

25%
11.3 258.1 250.0 10.9 1 0.409 0.278 0.344

AL
2.3 70.5 80.0 2.7 1 0.348 0.231 0.290

25%
11.3 258.1 250.0 10.9 1 0.360 0.238 0.299

50%
22.5 492.5 510.0 23.3 1 0.428 0.296 0.362

75%
33.8 726.9 730.0 33.9 1 0.486 0.352 0.419

100%
45.0 961.3 980.0 45.9 1 0.536 0.403 0.470

125%
56.3 1195.7 1220.0 57.4 1 0.587 0.455 0.521

150%
67.5 1430.1 1440.0 68.0 1 0.636 0.508 0.572

175%
78.8 1664.6 1680.0 79.5 1 0.759 0.638 0.699

78.8 1664.6 1680.0 79.5 2 0.771 0.650 0.711

78.8 1664.6 1680.0 79.5 3 0.772 0.655 0.714

78.8 1664.6 1680.0 79.5 4 0.772 0.655 0.714

78.8 1664.6 1680.0 79.5 5 0.782 0.661 0.722

78.8 1664.6 1680.0 79.5 6 0.785 0.664 0.725

78.8 1664.6 1680.0 79.5 10 0.791 0.671 0.731

200%
90.0 1899.0 1920.0 91.0 1 0.987 0.866 0.927

90.0 1899.0 1920.0 91.0 2 0.997 0.877 0.937

90.0 1899.0 1920.0 91.0 3 1.002 0.882 0.942

90.0 1899.0 1920.0 91.0 4 1.007 0.886 0.947

90.0 1899.0 1920.0 91.0 5 1.010 0.890 0.950

90.0 1899.0 1920.0 91.0 6 1.014 0.894 0.954

90.0 1899.0 1920.0 91.0 10 1.021 0.900 0.961

175%
78.8 1664.6 1680.0 79.5 1 1.006 0.885 0.946

150%
67.5 1430.1 1450.0 68.5 1 0.993 0.871 0.932

125%
56.3 1195.7 1210.0 56.9 1 0.941 0.818 0.880

100%
45.0 961.3 970.0 45.4 1 0.883 0.760 0.822

75%
33.8 726.9 730.0 33.9 1 0.841 0.721 0.781

50%
22.5 492.5 510.0 23.3 1 0.783 0.661 0.722

AL
2.3 70.5 80.0 2.7 1 0.651 0.543 0.597

25%
11.3 258.1 260.0 11.3 1 0.658 0.547 0.603

50%
22.5 492.5 500.0 22.9 1 0.724 0.606 0.665

100%
45.0 961.3 970.0 45.4 1 0.836 0.716 0.776

150%
67.5 1430.1 1460.0 68.9 1 0.949 0.829 0.889

200%
90.0 1899.0 1910.0 90.5 1 1.088 0.969 1.029
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Project: Hollow Core Bar Soil Nail Research Performed: Nicholson Construction Company (Cary Lange) Soil Nail:

Location: Salt Lake City Site, Utah Observed: Schnabel Engineering (Javier Rodriguez)

Client: ADSC Data by: Schnabel Engineering (Javier Rodriguez) Date:

Design Test Load (P): 45 kips # Dials: 2 Jack Calibration: Pressure = 20.837 23.646 (psi)

Dial Dial 1 Dial 2 Dial 3 Dial 4 Average

Load Deformation Deformation Deformation Deformation Deformation

[kip] [psi] [psi] [kip] [min] [in.] [in.] [in.] [in.] [in.]

Estimated 
Load

Soil Nail Verification Load Test Data

A1

Sequence
of

Loading
Comments:

5/30/2008

Time
Time

of
Test

X reading (kip)          +

Applied 
Pressure

Applied 
Load

225%
101.3 2133.4 2160.0 102.5 1 1.364 1.250 1.307

101.3 2133.4 2160.0 102.5 2 1.385 1.272 1.329

101.3 2133.4 2160.0 102.5 3 1.389 1.275 1.332

101.3 2133.4 2160.0 102.5 4 1.392 1.278 1.335

101.3 2133.4 2160.0 102.5 5 1.395 1.280 1.338

101.3 2133.4 2160.0 102.5 6 1.398 1.284 1.341

101.3 2133.4 2160.0 102.5 10 1.403 1.289 1.346
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Project: Hollow Core Bar Soil Nail Research Performed: Nicholson Construction Company (Cary Lange) Soil Nail:

Location: Salt Lake City Site, Utah Observed: Schnabel Engineering (Javier Rodriguez)

Client: ADSC Data by: Schnabel Engineering (Javier Rodriguez) Date:

Design Test Load (P): 70 kips # Dials: 2 Jack Calibration: Pressure = 20.837 23.646 (psi)

Dial Dial 1 Dial 2 Dial 3 Dial 4 Average

Load Deformation Deformation Deformation Deformation Deformation

[kip] [psi] [psi] [kip] [min] [in.] [in.] [in.] [in.] [in.]

AL 3.5 96.6 100.0 3.7 1 4:00 PM 0.000 0.000 0.000

25%
17.5 388.3 390.0 17.6 1 0.082 0.066 0.074

17.5 388.3 390.0 17.6 2 0.088 0.071 0.080

17.5 388.3 390.0 17.6 3 0.088 0.071 0.080

17.5 388.3 390.0 17.6 4 0.091 0.073 0.082

17.5 388.3 390.0 17.6 5 0.091 0.073 0.082

17.5 388.3 390.0 17.6 6 0.091 0.073 0.082

17.5 388.3 390.0 17.6 10 0.094 0.075 0.085

50%
35.0 752.9 770.0 35.8 1 0.221 0.180 0.201

35.0 752.9 770.0 35.8 2 0.225 0.185 0.205

35.0 752.9 770.0 35.8 3 0.225 0.185 0.205

35.0 752.9 770.0 35.8 4 0.235 0.194 0.215

35.0 752.9 770.0 35.8 5 0.235 0.194 0.215

35.0 752.9 770.0 35.8 6 0.243 0.202 0.223

35.0 752.9 770.0 35.8 10 0.243 0.202 0.223

75%
52.5 1117.6 1130.0 53.1 1 0.533 0.484 0.509

52.5 1117.6 1130.0 53.1 2 0.533 0.484 0.509

52.5 1117.6 1130.0 53.1 3 0.533 0.484 0.509

52.5 1117.6 1130.0 53.1 4 0.542 0.488 0.515

52.5 1117.6 1130.0 53.1 5 0.542 0.488 0.515

52.5 1117.6 1130.0 53.1 6 0.543 0.495 0.519

52.5 1117.6 1130.0 53.1 10 0.548 0.500 0.524

100%
70.0 1482.2 1450.0 68.5 1 1.197 1.150 1.174

70.0 1482.2 1450.0 68.5 2

70.0 1482.2 1450.0 68.5 3

70.0 1482.2 1450.0 68.5 4

70.0 1482.2 1450.0 68.5 5

70.0 1482.2 1450.0 68.5 6

70.0 1482.2 1450.0 68.5 10

Soil Nail Verification Load Test Data

A2

Sequence
of

Loading
Comments:

5/30/2008

Time
Time

of
Test

X reading (kip)          +

Applied 
Pressure

Applied 
Load

Estimated 
Load

Anchor failed at 1450 psi
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Project: Hollow Core Bar Soil Nail Research Performed: Nicholson Construction Company (Cary Lange) Soil Nail:

Location: Salt Lake City Site, Utah Observed: Schnabel Engineering (Javier Rodriguez)

Client: ADSC Data by: Schnabel Engineering (Javier Rodriguez) Date:

Design Test Load (P): 45 kips # Dials: 2 Jack Calibration: Pressure = 20.837 23.646 (psi)

Dial Dial 1 Dial 2 Dial 3 Dial 4 Average

Load Deformation Deformation Deformation Deformation Deformation

[kip] [psi] [psi] [kip] [min] [in.] [in.] [in.] [in.] [in.]

AL 2.3 70.5 80.0 2.7 1 1:55 PM 0.000 0.000 0.000

25%
11.3 258.1 250.0 10.9 1 0.024 0.021 0.023

11.3 258.1 250.0 10.9 2 0.024 0.021 0.023

11.3 258.1 250.0 10.9 3 0.024 0.021 0.023

11.3 258.1 250.0 10.9 4 0.024 0.021 0.023

11.3 258.1 250.0 10.9 5 0.024 0.021 0.023

11.3 258.1 250.0 10.9 6 0.025 0.022 0.024

11.3 258.1 250.0 10.9 10 0.027 0.024 0.026

50%
22.5 492.5 495.0 22.6 1 0.094 0.076 0.085

22.5 492.5 495.0 22.6 2 0.099 0.081 0.090

22.5 492.5 495.0 22.6 3 0.099 0.081 0.090

22.5 492.5 495.0 22.6 4 0.101 0.085 0.093

22.5 492.5 495.0 22.6 5 0.101 0.085 0.093

22.5 492.5 495.0 22.6 6 0.101 0.085 0.093

22.5 492.5 495.0 22.6 10 0.108 0.090 0.099

75%
33.8 726.9 730.0 33.9 1 0.180 0.162 0.171

33.8 726.9 730.0 33.9 2 0.180 0.162 0.171

33.8 726.9 730.0 33.9 3 0.180 0.166 0.173

33.8 726.9 730.0 33.9 4 0.183 0.166 0.175

33.8 726.9 730.0 33.9 5 0.183 0.168 0.176

33.8 726.9 730.0 33.9 6 0.185 0.168 0.177

33.8 726.9 730.0 33.9 10 0.185 0.168 0.177

100%
45.0 961.3 980.0 45.9 1 0.262 0.246 0.254

45.0 961.3 980.0 45.9 2 0.263 0.249 0.256

45.0 961.3 980.0 45.9 3 0.263 0.249 0.256

45.0 961.3 980.0 45.9 4 0.265 0.250 0.258

45.0 961.3 980.0 45.9 5 0.267 0.252 0.260

45.0 961.3 980.0 45.9 6 0.267 0.252 0.260

45.0 961.3 980.0 45.9 10 0.267 0.253 0.260

125%
56.3 1195.7 1210.0 56.9 1 0.337 0.327 0.332

56.3 1195.7 1210.0 56.9 2 0.346 0.335 0.341

56.3 1195.7 1210.0 56.9 3 0.346 0.335 0.341

56.3 1195.7 1210.0 56.9 4 0.354 0.343 0.349

56.3 1195.7 1210.0 56.9 5 0.356 0.345 0.351

56.3 1195.7 1210.0 56.9 6 0.356 0.345 0.351

56.3 1195.7 1210.0 56.9 10 0.357 0.346 0.352

150%
67.5 1430.1 1440.0 68.0 1 0.456 0.449 0.453

67.5 1430.1 1440.0 68.0 2 0.459 0.452 0.456

67.5 1430.1 1440.0 68.0 3 0.461 0.454 0.458

67.5 1430.1 1440.0 68.0 4 0.462 0.455 0.459

67.5 1430.1 1440.0 68.0 5 0.463 0.456 0.460

67.5 1430.1 1440.0 68.0 6 0.465 0.458 0.462

67.5 1430.1 1440.0 68.0 10 0.466 0.460 0.463

Estimated 

Load

Soil Nail Verification Load Test Data

A3

Sequence

of

Loading

Comments:

5/30/2008

Time
Time

of

Test

X reading (kip)          +

Applied 

Pressure

Applied 

Load
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Project: Hollow Core Bar Soil Nail Research Performed: Nicholson Construction Company (Cary Lange) Soil Nail:

Location: Salt Lake City Site, Utah Observed: Schnabel Engineering (Javier Rodriguez)

Client: ADSC Data by: Schnabel Engineering (Javier Rodriguez) Date:

Design Test Load (P): 45 kips # Dials: 2 Jack Calibration: Pressure = 20.837 23.646 (psi)

Dial Dial 1 Dial 2 Dial 3 Dial 4 Average

Load Deformation Deformation Deformation Deformation Deformation

[kip] [psi] [psi] [kip] [min] [in.] [in.] [in.] [in.] [in.]

Estimated 

Load

Soil Nail Verification Load Test Data

A3

Sequence

of

Loading

Comments:

5/30/2008

Time
Time

of

Test

X reading (kip)          +

Applied 

Pressure

Applied 

Load

125%
56.3 1195.7 1210.0 56.9 1 0.451 0.442 0.447

100%
45.0 961.3 990.0 46.4 1 0.417 0.406 0.412

75%
33.8 726.9 730.0 33.9 1 0.367 0.354 0.361

50%
22.5 492.5 500.0 22.9 1 0.328 0.312 0.320

25%
11.3 258.1 250.0 10.9 1 0.268 0.252 0.260

AL
2.3 70.5 80.0 2.7 1 0.222 0.208 0.215

25%
11.3 258.1 270.0 11.8 1 0.242 0.238 0.240

50%
22.5 492.5 500.0 22.9 1 0.284 0.268 0.276

75%
33.8 726.9 730.0 33.9 1 0.339 0.327 0.333

100%
45.0 961.3 970.0 45.4 1 0.385 0.375 0.380

125%
56.3 1195.7 1215.0 57.2 1 0.431 0.424 0.428

150%
67.5 1430.1 1440.0 68.0 1 0.481 0.478 0.480

175%
78.8 1664.6 1680.0 79.5 1 0.594 0.596 0.595

78.8 1664.6 1680.0 79.5 2 0.599 0.603 0.601

78.8 1664.6 1680.0 79.5 3 0.599 0.603 0.601

78.8 1664.6 1680.0 79.5 4 0.605 0.608 0.607

78.8 1664.6 1680.0 79.5 5 0.605 0.608 0.607

78.8 1664.6 1680.0 79.5 6 0.605 0.608 0.607

78.8 1664.6 1680.0 79.5 10 0.619 0.614 0.617

200%
90.0 1899.0 1920.0 91.0 1 0.745 0.757 0.751

90.0 1899.0 1920.0 91.0 2 0.745 0.757 0.751

90.0 1899.0 1920.0 91.0 3 0.760 0.771 0.766

90.0 1899.0 1920.0 91.0 4 0.765 0.777 0.771

90.0 1899.0 1920.0 91.0 5 0.756 0.777 0.767

90.0 1899.0 1920.0 91.0 6 0.772 0.784 0.778

90.0 1899.0 1920.0 91.0 10 0.778 0.790 0.784

175%
78.8 1664.6 1700.0 80.5 1 0.757 0.766 0.762

150%
67.5 1430.1 1440.0 68.0 1 0.753 0.744 0.749

125%
56.3 1195.7 1200.0 56.5 1 0.688 0.684 0.686

100%
45.0 961.3 970.0 45.4 1 0.651 0.649 0.650

75%
33.8 726.9 730.0 33.9 1 0.610 0.610 0.610

50%
22.5 492.5 500.0 22.9 1 0.568 0.563 0.566

AL
2.3 70.5 80.0 2.7 1 0.448 0.443 0.446

25%
11.3 258.1 250.0 10.9 1 0.458 0.452 0.455

50%
22.5 492.5 500.0 22.9 1 0.511 0.505 0.508

100%
45.0 961.3 970.0 45.4 1 0.618 0.618 0.618

150%
67.5 1430.1 1450.0 68.5 1 0.714 0.723 0.719

200%
90.0 1899.0 1910.0 90.5 1 0.835 0.852 0.844
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Project: Hollow Core Bar Soil Nail Research Performed: Nicholson Construction Company (Cary Lange) Soil Nail:

Location: Salt Lake City Site, Utah Observed: Schnabel Engineering (Javier Rodriguez)

Client: ADSC Data by: Schnabel Engineering (Javier Rodriguez) Date:

Design Test Load (P): 45 kips # Dials: 2 Jack Calibration: Pressure = 20.837 23.646 (psi)

Dial Dial 1 Dial 2 Dial 3 Dial 4 Average

Load Deformation Deformation Deformation Deformation Deformation

[kip] [psi] [psi] [kip] [min] [in.] [in.] [in.] [in.] [in.]

Estimated 

Load

Soil Nail Verification Load Test Data

A3

Sequence

of

Loading

Comments:

5/30/2008

Time
Time

of

Test

X reading (kip)          +

Applied 

Pressure

Applied 

Load

225%
101.3 2133.4 2160.0 102.5 1 1.054 1.084 1.069

101.3 2133.4 2160.0 102.5 2 1.054 1.084 1.069

101.3 2133.4 2160.0 102.5 3 1.075 1.098 1.087

101.3 2133.4 2160.0 102.5 4 1.081 1.104 1.093

101.3 2133.4 2160.0 102.5 5 1.086 1.108 1.097

101.3 2133.4 2160.0 102.5 6 1.092 1.115 1.104

101.3 2133.4 2160.0 102.5 10 1.094 1.117 1.106

225%
101.3 2133.4 2350.0 111.6 1 1.480 1.512 1.496

101.3 2133.4 2350.0 111.6 2

101.3 2133.4 2350.0 111.6 3

101.3 2133.4 2350.0 111.6 4

101.3 2133.4 2350.0 111.6 5

101.3 2133.4 2350.0 111.6 6

101.3 2133.4 2350.0 111.6 10
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Project: Hollow Core Bar Soil Nail Research Performed: Nicholson Construction Company (Cary Lange) Soil Nail:

Location: Salt Lake City Site, Utah Observed: Schnabel Engineering (Javier Rodriguez)

Client: ADSC Data by: Schnabel Engineering (Javier Rodriguez) Date:

Design Test Load (P): 45 kips # Dials: 2 Jack Calibration: Pressure = 20.837 23.646 (psi)

Dial Dial 1 Dial 2 Dial 3 Dial 4 Average

Load Deformation Deformation Deformation Deformation Deformation

[kip] [psi] [psi] [kip] [min] [in.] [in.] [in.] [in.] [in.]

AL 2.3 70.5 80.0 2.7 1 6:01 PM 0.000 0.000 0.000

25%
11.3 258.1 260.0 11.3 1 6:02 PM 0.062 0.060 0.061

11.3 258.1 255.0 11.3 2 6:03 PM 0.064 0.061 0.063

11.3 258.1 255.0 11.3 3 6:04 PM 0.064 0.062 0.063

11.3 258.1 255.0 11.3 4 6:05 PM 0.064 0.062 0.063

11.3 258.1 255.0 11.3 5 6:06 PM 0.064 0.062 0.063

11.3 258.1 255.0 11.3 6 6:07 PM 0.066 0.064 0.065

11.3 258.1 255.0 11.3 10 6:11 PM 0.067 0.064 0.066

50%
22.5 492.5 510.0 23.3 1 6:12 PM 0.114 0.114 0.114

22.5 492.5 510.0 23.3 2 6:13 PM 0.115 0.114 0.115

22.5 492.5 510.0 23.3 3 6:14 PM 0.116 0.115 0.116

22.5 492.5 510.0 23.3 4 6:15 PM 0.116 0.115 0.116

22.5 492.5 510.0 23.3 5 6:16 PM 0.118 0.116 0.117

22.5 492.5 510.0 23.3 6 6:17 PM 0.118 0.116 0.117

22.5 492.5 510.0 23.3 10 6:21 PM 0.118 0.116 0.117

75%
33.8 726.9 750.0 34.9 1 6:22 PM 0.166 0.163 0.165

33.8 726.9 750.0 34.9 2 6:23 PM 0.170 0.165 0.168

33.8 726.9 750.0 34.9 3 6:24 PM 0.172 0.167 0.170

33.8 726.9 750.0 34.9 4 6:25 PM 0.172 0.167 0.170

33.8 726.9 750.0 34.9 5 6:26 PM 0.172 0.167 0.170

33.8 726.9 750.0 34.9 6 6:27 PM 0.172 0.167 0.170

33.8 726.9 750.0 34.9 10 6:31 PM 0.175 0.168 0.172

100%
45.0 961.3 1000.0 46.9 1 6:32 PM 0.219 0.203 0.211

45.0 961.3 1000.0 46.9 2 6:33 PM 0.219 0.204 0.212

45.0 961.3 1000.0 46.9 3 6:34 PM 0.221 0.206 0.214

45.0 961.3 1000.0 46.9 4 6:35 PM 0.221 0.206 0.214

45.0 961.3 1000.0 46.9 5 6:36 PM 0.223 0.208 0.216

45.0 961.3 1000.0 46.9 6 6:37 PM 0.223 0.208 0.216

45.0 961.3 1000.0 46.9 10 6:41 PM 0.225 0.208 0.217

125%
56.3 1195.7 1220.0 57.4 1 6:42 PM 0.272 0.242 0.257

56.3 1195.7 1220.0 57.4 2 6:43 PM 0.274 0.244 0.259

56.3 1195.7 1220.0 57.4 3 6:44 PM 0.275 0.245 0.260

56.3 1195.7 1220.0 57.4 4 6:45 PM 0.275 0.245 0.260

56.3 1195.7 1220.0 57.4 5 6:46 PM 0.278 0.246 0.262

56.3 1195.7 1220.0 57.4 6 6:47 PM 0.280 0.248 0.264

56.3 1195.7 1220.0 57.4 10 6:51 PM 0.280 0.248 0.264

Estimated 

Load

Soil Nail Verification Load Test Data

B1

Sequence

of

Loading

Comments:

5/20/2008

Time
Time

of

Test

X reading (kip)          +

Applied 

Pressure

Applied 

Load
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Project: Hollow Core Bar Soil Nail Research Performed: Nicholson Construction Company (Cary Lange) Soil Nail:

Location: Salt Lake City Site, Utah Observed: Schnabel Engineering (Javier Rodriguez)

Client: ADSC Data by: Schnabel Engineering (Javier Rodriguez) Date:

Design Test Load (P): 45 kips # Dials: 2 Jack Calibration: Pressure = 20.837 23.646 (psi)

Dial Dial 1 Dial 2 Dial 3 Dial 4 Average

Load Deformation Deformation Deformation Deformation Deformation

[kip] [psi] [psi] [kip] [min] [in.] [in.] [in.] [in.] [in.]

Estimated 

Load

Soil Nail Verification Load Test Data

B1

Sequence

of

Loading

Comments:

5/20/2008

Time
Time

of

Test

X reading (kip)          +

Applied 

Pressure

Applied 

Load

150%
67.5 1430.1 1460.0 68.9 1 6:52 AM 0.328 0.285 0.307

67.5 1430.1 1460.0 68.9 2 6:53 AM 0.328 0.285 0.307

67.5 1430.1 1460.0 68.9 3 6:54 AM 0.328 0.285 0.307

67.5 1430.1 1460.0 68.9 4 6:55 AM 0.328 0.285 0.307

67.5 1430.1 1460.0 68.9 5 6:56 AM 0.328 0.285 0.307

67.5 1430.1 1460.0 68.9 6 6:57 AM 0.328 0.289 0.309

67.5 1430.1 1460.0 68.9 10 7:01 AM 0.332 0.289 0.311

67.5 1430.1 1460.0 68.9 20 7:11 AM 0.332 0.290 0.311

67.5 1430.1 1460.0 68.9 30 7:21 AM 0.335 0.291 0.313

67.5 1430.1 1460.0 68.9 40 7:31 AM 0.335 0.291 0.313

67.5 1430.1 1460.0 68.9 50 7:41 AM 0.335 0.291 0.313

67.5 1430.1 1460.0 68.9 60 7:51 AM 0.336 0.291 0.314

175%
78.8 1664.6 1680.0 79.5 1 7:52 PM 0.391 0.336 0.364

78.8 1664.6 1680.0 79.5 2 7:53 PM 0.391 0.336 0.364

78.8 1664.6 1680.0 79.5 3 7:54 PM 0.391 0.336 0.364

78.8 1664.6 1680.0 79.5 4 7:55 PM 0.391 0.336 0.364

78.8 1664.6 1680.0 79.5 5 7:56 PM 0.391 0.336 0.364

78.8 1664.6 1680.0 79.5 6 7:57 PM 0.391 0.336 0.364

78.8 1664.6 1680.0 79.5 10 8:01 PM 0.391 0.336 0.364

200%
90.0 1899.0 1930.0 91.5 1 8:02 PM 0.479 0.403 0.441

90.0 1899.0 1930.0 91.5 2 8:03 PM 0.479 0.403 0.441

90.0 1899.0 1930.0 91.5 3 8:04 PM 0.481 0.403 0.442

90.0 1899.0 1930.0 91.5 4 8:05 PM 0.481 0.403 0.442

90.0 1899.0 1930.0 91.5 5 8:06 PM 0.481 0.403 0.442

90.0 1899.0 1930.0 91.5 6 8:07 PM 0.485 0.404 0.445

90.0 1899.0 1930.0 91.5 10 8:11 PM 0.485 0.404 0.445

175%
78.8 1664.6 1700.0 80.5 1 0.473 0.402 0.438

150%
67.5 1430.1 1470.0 69.4 1 0.430 0.365 0.398

125%
56.3 1195.7 1190.0 56.0 1 0.369 0.309 0.339

100%
45.0 961.3 990.0 46.4 1 0.331 0.274 0.303

75%
33.8 726.9 740.0 34.4 1 0.279 0.222 0.251

50%
22.5 492.5 510.0 23.3 1 0.232 0.177 0.205

AL
2.3 70.5 110.0 4.1 1 0.137 0.052 0.095

2.3 70.5 110.0 4.1 10 0.137 0.052 0.095

50%
22.5 492.5 500.0 22.9 1 0.180 0.116 0.148

100%
45.0 961.3 1000.0 46.9 1 0.278 0.216 0.247

150%
67.5 1430.1 1460.0 68.9 1 0.376 0.305 0.341

200%
90.0 1899.0 1930.0 91.5 1 0.468 0.389 0.429
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Project: Hollow Core Bar Soil Nail Research Performed: Nicholson Construction Company (Cary Lange) Soil Nail:

Location: Salt Lake City Site, Utah Observed: Schnabel Engineering (Javier Rodriguez)

Client: ADSC Data by: Schnabel Engineering (Javier Rodriguez) Date:

Design Test Load (P): 45 kips # Dials: 2 Jack Calibration: Pressure = 20.837 23.646 (psi)

Dial Dial 1 Dial 2 Dial 3 Dial 4 Average

Load Deformation Deformation Deformation Deformation Deformation

[kip] [psi] [psi] [kip] [min] [in.] [in.] [in.] [in.] [in.]

Estimated 

Load

Soil Nail Verification Load Test Data

B1

Sequence

of

Loading

Comments:

5/20/2008

Time
Time

of

Test

X reading (kip)          +

Applied 

Pressure

Applied 

Load

225%
101.3 2133.4 2160.0 102.5 1 0.526 0.433 0.480

101.3 2133.4 2160.0 102.5 2 0.526 0.435 0.481

101.3 2133.4 2160.0 102.5 3 0.526 0.435 0.481

101.3 2133.4 2160.0 102.5 4 0.526 0.435 0.481

101.3 2133.4 2160.0 102.5 5 0.508 0.442 0.475

101.3 2133.4 2160.0 102.5 6 0.508 0.442 0.475

101.3 2133.4 2160.0 102.5 10 0.509 0.443 0.476

250%
112.5 2367.8 2390.0 113.6 1 0.580 0.509 0.545

112.5 2367.8 2390.0 113.6 2 0.582 0.510 0.546

112.5 2367.8 2390.0 113.6 3 0.583 0.511 0.547

112.5 2367.8 2390.0 113.6 4 0.583 0.511 0.547

112.5 2367.8 2390.0 113.6 5 0.584 0.511 0.548

112.5 2367.8 2390.0 113.6 6 0.584 0.511 0.548

112.5 2367.8 2390.0 113.6 10 0.586 0.513 0.550

275%
123.8 2602.2 2620.0 124.6 1 0.660 0.581 0.621

123.8 2602.2 2620.0 124.6 2 0.667 0.587 0.627

123.8 2602.2 2620.0 124.6 3 0.669 0.588 0.629

123.8 2602.2 2620.0 124.6 4 0.669 0.588 0.629

123.8 2602.2 2620.0 124.6 5 0.669 0.588 0.629

123.8 2602.2 2620.0 124.6 6 0.670 0.589 0.630

123.8 2602.2 2620.0 124.6 10 0.671 0.589 0.630

300%
135.0 2836.6 2870.0 136.6 1 0.753 0.664 0.709

135.0 2836.6 2870.0 136.6 2 0.755 0.668 0.712

135.0 2836.6 2870.0 136.6 3 0.759 0.671 0.715

135.0 2836.6 2870.0 136.6 4 0.759 0.671 0.715

135.0 2836.6 2870.0 136.6 5 0.762 0.673 0.718

135.0 2836.6 2870.0 136.6 6 0.763 0.674 0.719

135.0 2836.6 2870.0 136.6 10 0.765 0.675 0.720

250%
112.5 2367.8 2380.0 113.1 1 0.734 0.654 0.694

200%
90.0 1899.0 1940.0 92.0 1 0.644 0.571 0.608

150%
67.5 1430.1 1460.0 68.9 1 0.544 0.476 0.510

100%
45.0 961.3 1000.0 46.9 1 0.458 0.379 0.419

50%
22.5 492.5 500.0 22.9 1 0.261 0.308 0.285

AL
2.3 70.5 100.0 3.7 1 0.200 0.128 0.164

2.3 70.5 100.0 3.7 2

2.3 70.5 100.0 3.7 3

2.3 70.5 100.0 3.7 4

2.3 70.5 100.0 3.7 5

2.3 70.5 100.0 3.7 6

2.3 70.5 100.0 3.7 10
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Project: Hollow Core Bar Soil Nail Research Performed: Nicholson Construction Company (Cary Lange) Soil Nail:

Location: Salt Lake City Site, Utah Observed: Schnabel Engineering (Javier Rodriguez)

Client: ADSC Data by: Schnabel Engineering (Javier Rodriguez) Date:

Design Test Load (P): 70 kips # Dials: 2 Jack Calibration: Pressure = 20.837 23.646 (psi)

Dial Dial 1 Dial 2 Dial 3 Dial 4 Average

Load Deformation Deformation Deformation Deformation Deformation

[kip] [psi] [psi] [kip] [min] [in.] [in.] [in.] [in.] [in.]

AL 3.5 96.6 100.0 3.7 1 8:20 AM 0.000 0.000 0.000

25%
17.5 388.3 390.0 17.6 1 8:21 AM -0.001 0.084 0.042

17.5 388.3 390.0 17.6 2 8:22 AM -0.001 0.084 0.042

17.5 388.3 390.0 17.6 3 8:23 AM -0.001 0.084 0.042

17.5 388.3 390.0 17.6 4 8:24 AM -0.001 0.084 0.042

17.5 388.3 390.0 17.6 5 8:25 AM 0.002 0.084 0.043

17.5 388.3 390.0 17.6 6 8:26 AM 0.002 0.084 0.043

17.5 388.3 390.0 17.6 10 8:30 AM 0.002 0.084 0.043

50%
35.0 752.9 790.0 36.8 1 8:31 AM 0.079 0.176 0.128

35.0 752.9 790.0 36.8 2 8:32 AM 0.079 0.176 0.128

35.0 752.9 790.0 36.8 3 8:33 AM 0.080 0.176 0.128

35.0 752.9 790.0 36.8 4 8:34 AM 0.081 0.176 0.129

35.0 752.9 790.0 36.8 5 8:35 AM 0.082 0.176 0.129

35.0 752.9 790.0 36.8 6 8:36 AM 0.082 0.176 0.129

35.0 752.9 790.0 36.8 10 8:40 AM 0.083 0.177 0.130

75%
52.5 1117.6 1140.0 53.6 1 8:41 AM 0.162 0.253 0.208

52.5 1117.6 1140.0 53.6 2 8:42 AM 0.162 0.253 0.208

52.5 1117.6 1140.0 53.6 3 8:43 AM 0.163 0.253 0.208

52.5 1117.6 1140.0 53.6 4 8:44 AM 0.163 0.253 0.208

52.5 1117.6 1140.0 53.6 5 8:45 AM 0.163 0.253 0.208

52.5 1117.6 1140.0 53.6 6 8:46 AM 0.166 0.254 0.210

52.5 1117.6 1140.0 53.6 10 8:50 AM 0.167 0.254 0.211

100%
70.0 1482.2 1520.0 71.8 1 8:51 AM 0.258 0.346 0.302

70.0 1482.2 1520.0 71.8 2 8:52 AM 0.259 0.346 0.303

70.0 1482.2 1520.0 71.8 3 8:53 AM 0.260 0.347 0.304

70.0 1482.2 1520.0 71.8 4 8:54 AM 0.262 0.349 0.306

70.0 1482.2 1520.0 71.8 5 8:55 AM 0.263 0.350 0.307

70.0 1482.2 1520.0 71.8 6 8:56 AM 0.264 0.351 0.308

70.0 1482.2 1520.0 71.8 10 9:00 AM 0.265 0.353 0.309

125%
87.5 1846.9 1890.0 89.6 1 9:01 AM 0.346 0.431 0.389

87.5 1846.9 1890.0 89.6 2 9:02 AM 0.349 0.434 0.392

87.5 1846.9 1890.0 89.6 3 9:03 AM 0.350 0.435 0.393

87.5 1846.9 1890.0 89.6 4 9:04 AM 0.352 0.436 0.394

87.5 1846.9 1890.0 89.6 5 9:05 AM 0.353 0.438 0.396

87.5 1846.9 1890.0 89.6 6 9:06 AM 0.353 0.438 0.396

87.5 1846.9 1890.0 89.6 10 9:10 AM 0.354 0.438 0.396

150%
105.0 2211.5 2220.0 105.4 1 9:11 AM 0.433 0.516 0.475

105.0 2211.5 2220.0 105.4 2 9:12 AM 0.439 0.522 0.481

105.0 2211.5 2220.0 105.4 3 9:13 AM 0.440 0.523 0.482

105.0 2211.5 2220.0 105.4 4 9:14 AM 0.441 0.523 0.482

105.0 2211.5 2220.0 105.4 5 9:15 AM 0.443 0.525 0.484

105.0 2211.5 2220.0 105.4 6 9:16 AM 0.444 0.525 0.485

105.0 2211.5 2220.0 105.4 10 9:20 AM 0.445 0.526 0.486

Soil Nail Verification Load Test Data

B3

Sequence

of

Loading

Comments:

5/21/2008

Time
Time

of

Test

X reading (kip)          +

Applied 

Pressure

Applied 

Load

Estimated 

Load
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Project: Hollow Core Bar Soil Nail Research Performed: Nicholson Construction Company (Cary Lange) Soil Nail:

Location: Salt Lake City Site, Utah Observed: Schnabel Engineering (Javier Rodriguez)

Client: ADSC Data by: Schnabel Engineering (Javier Rodriguez) Date:

Design Test Load (P): 70 kips # Dials: 2 Jack Calibration: Pressure = 20.837 23.646 (psi)

Dial Dial 1 Dial 2 Dial 3 Dial 4 Average

Load Deformation Deformation Deformation Deformation Deformation

[kip] [psi] [psi] [kip] [min] [in.] [in.] [in.] [in.] [in.]

Soil Nail Verification Load Test Data

B3

Sequence

of

Loading

Comments:

5/21/2008

Time
Time

of

Test

X reading (kip)          +

Applied 

Pressure

Applied 

Load

Estimated 

Load

125%
87.5 1846.9 1890.0 89.6 1 9:21 AM 0.437 0.517 0.477

100%
70.0 1482.2 1510.0 71.3 1 9:22 AM 0.359 0.442 0.401

75%
52.5 1117.6 1120.0 52.6 1 9:23 AM 0.300 0.381 0.341

50%
35.0 752.9 790.0 36.8 1 9:24 AM 0.234 0.312 0.273

25%
17.5 388.3 400.0 18.1 1 9:25 AM 0.141 0.207 0.174

AL
3.5 96.6 100.0 3.7 1 9:26 AM 0.064 0.089 0.077

25%
17.5 388.3 410.0 18.5 1 9:27 AM 0.090 0.150 0.120

50%
35.0 752.9 780.0 36.3 1 9:28 AM 0.171 0.247 0.209

75%
52.5 1117.6 1120.0 52.6 1 9:29 AM 0.244 0.322 0.283

100%
70.0 1482.2 1510.0 71.3 1 9:30 AM 0.318 0.398 0.358

125%
87.5 1846.9 1880.0 89.1 1 9:31 AM 0.391 0.472 0.432

150%
105.0 2211.5 2210.0 104.9 1 9:32 AM 0.450 0.530 0.490

175%
122.5 2576.2 2600.0 123.6 1 9:33 AM 0.553 0.631 0.592

122.5 2576.2 2600.0 123.6 2 9:34 AM 0.556 0.634 0.595

122.5 2576.2 2600.0 123.6 3 9:35 AM 0.559 0.636 0.598

122.5 2576.2 2600.0 123.6 4 9:36 AM 0.559 0.637 0.598

122.5 2576.2 2600.0 123.6 5 9:37 AM 0.559 0.637 0.598

122.5 2576.2 2600.0 123.6 6 9:38 AM 0.562 0.639 0.601

122.5 2576.2 2600.0 123.6 10 9:42 AM 0.563 0.641 0.602

200%
140.0 2940.8 2970.0 141.4 1 9:43 AM 0.687 0.763 0.725

140.0 2940.8 2970.0 141.4 2 9:44 AM 0.691 0.767 0.729

140.0 2940.8 2970.0 141.4 3 9:45 AM 0.694 0.769 0.732

140.0 2940.8 2970.0 141.4 4 9:46 AM 0.698 0.773 0.736

140.0 2940.8 2970.0 141.4 5 9:47 AM 0.701 0.776 0.739

140.0 2940.8 2970.0 141.4 6 9:48 AM 0.703 0.779 0.741

140.0 2940.8 2970.0 141.4 10 9:52 AM 0.705 0.782 0.744

175%
122.5 2576.2 2600.0 123.6 1 9:53 AM 0.697 0.774 0.736

150%
105.0 2211.5 2220.0 105.4 1 9:54 AM 0.639 0.718 0.679

125%
87.5 1846.9 1890.0 89.6 1 9:55 AM 0.580 0.661 0.621

100%
70.0 1482.2 1490.0 70.4 1 9:56 AM 0.501 0.582 0.542

75%
52.5 1117.6 1120.0 52.6 1 9:57 AM 0.417 0.500 0.459

50%
35.0 752.9 790.0 36.8 1 9:58 AM 0.342 0.425 0.384

25%
17.5 388.3 400.0 18.1 1 9:59 AM

AL
3.5 96.6 100.0 3.7 1 10:00 AM

3.5 96.6 100.0 3.7 10 10:09 AM

25%
17.5 388.3 400.0 18.1 1 10:10 AM
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Project: Hollow Core Bar Soil Nail Research Performed: Nicholson Construction Company (Cary Lange) Soil Nail:

Location: Salt Lake City Site, Utah Observed: Schnabel Engineering (Javier Rodriguez)

Client: ADSC Data by: Schnabel Engineering (Javier Rodriguez) Date:

Design Test Load (P): 70 kips # Dials: 2 Jack Calibration: Pressure = 20.837 23.646 (psi)

Dial Dial 1 Dial 2 Dial 3 Dial 4 Average

Load Deformation Deformation Deformation Deformation Deformation

[kip] [psi] [psi] [kip] [min] [in.] [in.] [in.] [in.] [in.]

AL 3.5 96.6 100.0 3.7 1 11:15 AM 0.000 0.000 0.000

25%
17.5 388.3 390.0 17.6 1 0.065 0.020 0.043

17.5 388.3 390.0 17.6 2 0.065 0.020 0.043

17.5 388.3 390.0 17.6 3 0.065 0.020 0.043

17.5 388.3 390.0 17.6 4 0.065 0.020 0.043

17.5 388.3 390.0 17.6 5 0.067 0.021 0.044

17.5 388.3 390.0 17.6 6 0.069 0.021 0.045

17.5 388.3 390.0 17.6 10 0.069 0.021 0.045

50%
35.0 752.9 790.0 36.8 1 0.158 0.093 0.126

35.0 752.9 790.0 36.8 2 0.162 0.098 0.130

35.0 752.9 790.0 36.8 3 0.168 0.103 0.136

35.0 752.9 790.0 36.8 4 0.169 0.104 0.137

35.0 752.9 790.0 36.8 5 0.170 0.105 0.138

35.0 752.9 790.0 36.8 6 0.171 0.107 0.139

35.0 752.9 790.0 36.8 10 0.172 0.108 0.140

75%
52.5 1117.6 1140.0 53.6 1 0.329 0.279 0.304

52.5 1117.6 1140.0 53.6 2 0.335 0.285 0.310

52.5 1117.6 1140.0 53.6 3 0.443 0.295 0.369

52.5 1117.6 1140.0 53.6 4 0.450 0.302 0.376

52.5 1117.6 1140.0 53.6 5 0.454 0.305 0.380

52.5 1117.6 1140.0 53.6 6 0.456 0.306 0.381

52.5 1117.6 1140.0 53.6 10 0.461 0.311 0.386

100%
70.0 1482.2 1430.0 67.5 1 1.174 1.150 1.162

70.0 1482.2 1430.0 67.5 2

70.0 1482.2 1430.0 67.5 3

70.0 1482.2 1430.0 67.5 4

70.0 1482.2 1430.0 67.5 5

70.0 1482.2 1430.0 67.5 6

70.0 1482.2 1430.0 67.5 10

Failed at 1200

Estimated 

Load

Soil Nail Verification Load Test Data

B4

Sequence

of

Loading

Comments:

5/21/2008

Time
Time

of

Test

X reading (kip)          +

Applied 

Pressure

Applied 

Load
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Sketch: top and bottom of temporary casing, location of temporary casing sections and location of centralizers.

Sketch: top and bottom of bar, location of bar sections and location of centralizers.
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Sketch: top and bottom of temporary casing, location of temporary casing sections and location of centralizers.

Sketch: top and bottom of bar, location of bar sections and location of centralizers.
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