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1 PURPOSE

To present the laboratory strength results for each layer at the Calvert Cliffs Unit 3 site from ClU-bar Triaxial
Compression and Direct Shear Tests.

2 METHODOLOGY

Results of the strength tests were reported in Schnabel (2007) and Mactec (2009) reports. Using 09-
4179.01-F9 “Soil Strata — Thicknesses and Termination Elevations” (RIZZO 2009), the friction angle (D),
effective friction angle (®’), cohesion (c) and effective cohesion (c’) were assigned to various soil layers
using the boring number and sample depth. In addition, the secant elastic modulus was obtained from the
ClU-bar triaxial tests.

3  ANALYSIS

The excel file “Triaxial Compression & Direct Shear Testing” contains strength properties obtained from
laboratory testing, and the soil layers where each sample was obtained. Attached Tables A.1 through A.4
presents the lab results for all the samples tested for the Entire Site, Unit 3, Construction Layout Area (CLA)
and Intake areas respectively.

Secant Elastic Modulus (Eso) from Consolidated Undrained Triaxial Tests

See Attached Sheets For This Calculation.
Figures 1 through 3 presents the secant modulus for different confinements.

4 RESULTS

Tables 3.1 through 3.4 summarize the minimum, maximum, average and standard deviation of strength
properties for each layer for the various areas. Table 3.5 summarizes the Esp modulus from triaxial tests.
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Table 3.1. Summary of Strength Test- Entire Site

Stratum c o' c )]
(tsf) (degees) (tsf) (degrees)
Stratum I - Terrace Sand Minimum 0.05 22.4 0.50 13.3
Maximum 0.45 322 0.58 38.3
Average 0.22 27.4 0.54 25.8
Standard 0.12 29
Deviation 0.05 17.7
Stratum lfa - Chesapeake Clay/Silt Minimum 0.22 16.4 0.36 3.1
Maximum 1.06 36.6 3.77 17.0
Average 0.53 25.8 1.55 94
Standard 0.25 6.1
Deviation 1.27 4.6
Stratum Ilb - Chesapeake Cemented Sand
Layer 1 | Minimum 0.30 25.5 0.59 195
Maximum 0.41 335 0.59 19.5
Average 0.34 29.0 0.59 195
Standard 0.06 4.1
Deviation - -
Layer 2 i Minimum 0.02 27.0 0.97 13.4
Maximum 0.82 34.6 2.34 20.0
Average 0.43 30.6 1.66 15.8
Standard 0.28 3.2
Deviation 0.69 3.6
Layer 3 | Minimum 0.00 28.2 - -
Maximum 0.23 38.0 - -
Average 0.11 31.7 - -
Standard 0.12 4.3
Deviation - -
Stratum lic - Chesapeake Clay/Silt Minimum 0.00 18.5 1.35 - 0.0
Maximum 2.34 38.7 3.84 18.7
Average 0.69 29.7 2.05 12.6
Standard 0.69 6.3
Deviation 1.03 7.3
Stratum Il - Nanjemoy Sand Minimum - - - -
Maximum - - - -
Average - - - -
Standard - -
Deviation - -
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Table 3.2. Summary of Strength Tests — Unit 3
Stratum ¢ (03 c )
(tsf) |(degees)]| (tsf) (degrees)
Stratum [ - Terrace Sand Minimum 0.21 24.9 0.58 13.3
Maximum 0.45 27.9 0.58 13.3
Average 0.31 26.3 0.58 13.3
Standard Deviation 0.12 1.5 - -
Stratum lla - Chesapeake Clay/Silt Minimum 0.22 19.0 0.36 12.5
Maximum 0.69 32.1 1.03 17.0
Average 0.45 25.8 0.70 14.8
Standard Deviation 0.19 5.9 0.47 3.2
Stratum Itb - Chesapeake Cemented Sand
Layer 1]Minimum 0.30 33.5 0.59 19.5
Maximum 0.30 33.5 0.59 19.5
Average 0.30 33.5 0.59 19.5
Standard Deviation - - - -
Layer 2|Minimum 0.02 30.0 0.97 134
Maximum 0.50 34.6 1.68 20.0
Average 0.26 32.3 1.33 16.7
Standard Deviation 0.34 33 0.50 4.7
Layer 3|Minimum - - - -
Maximum - - - -
Average - - - -
Standard Deviation - - - -
Stratum llc - Chesapeake Clay/Silt Minimum 0.00 29.0 - -
Maximum 0.79 35.0 - -
Average 0.40 32.0 - -
Standard Deviation 0.56 4.2 - -
Stratum Il - Nanjemoy Sand Minimum - - - -
Maximum - - - -
Average - - - -

Standard Deviation - - - -
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Table 3.3. Summary of Strength Tests — CLA

Stratum ¢ 0} c )
(tsf) |(degees)| (tsf) (degrees)
Stratum | - Terrace Sand Minimum - - - -
Maximum - - - -
Average - - - -
Standard Deviation - - - -
Stratum lla - Chesapeake Clay/Silt Minimum 0.30 19.3 0.44 8.3
Maximum 0.73 31.4 0.95 10.4
Average 0.52 24.0 0.70 9.4
Standard Deviation 0.18 5.8 0.36 1.5

Stratum llb - Chesapeake Cemented Sand
Layer 1}Minimum - - - -
Maximum - - - -
Average - - - -
Standard Deviation - - - -
Layer 2|Minimum 0.24 27.0 2.34 14.1
Maximum 0.82 34.0 2.34 14.1
Average 0.49 30.4 2.34 14.1
Standard Deviation 0.30 3.5 - -
Layer 3|Minimum - - - -
Maximum - - - -
Average - - - -
Standard Deviation - - - -
Stratum llc - Chesapeake Clay/Silt Minimum 0.95 18.5 1.53 15.4
Maximum 2.34 29.1 1.53 15.4
Average 1.65 22.2 1.53 154
Standard Deviation 0.70 6.0 - -
Stratum Il - Nanjemoy Sand Minimum - - - -
Maximum - - - -
Average - - - -
Standard Deviation - - - -
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Table 3.4. Summary of Strength Tests — Intake

Stratum c (O} c ()
(tsf) [(degees)| (tsf) | (degrees)
Stratum | - Terrace Sand Minimum - - - -
Maximum - - - -
Average - - - -
Standard Deviation - - - -
Stratum lla - Chesapeake Clay/Silt Minimum - - - -
Maximum - - - -
Average - - - -
Standard Deviation - - - -

Stratum Ilb - Chesapeake Cemented Sand

Layer 1}Minimum - - - -
Maximum - - - -
Average - - - -
Standard Deviation - - - -
Layer 2| Minimum - - - -

Maximum - - - -
Average - - - -
Standard Deviation - - - -
Layer 3| Minimum 0.00 28.2 - -
Maximum 0.23 38.0 - -
Average 0.12 33.1 - -
Standard Deviation 0.16 6.9 - -
Stratum lic - Chesapeake Clay/Silt Minimum 0.00 19.4 1.35 0.0
Maximum 1.81 38.7 3.84 18.7
Average 0.50 31.1 2.17 11.9
Standard Deviation 0.52 5.6 1.14 8.3
Stratum Il - Nanjemoy Sand Minimum - - - -
Maximum - - - -
Average - - - -

Standard Deviation - - ; -
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Table 3.5. Summary of Results - Eso Modulus from Triaxial Tests !
Borehole Depth (ft) G.S Elevation Steatum | S @ Eg @ ;@ Eso © o @ Es @
top |bottom| top |bottom (psi) (psf) (psi) (psf (psi) (psf)
B-320 38.5 40.5 106.4 67.9 65.9 I 11 1.90E+05 13 8.05E+05 25 9.62E+05
B-317 28.5 30.5 94.4 65.9 63.9 ITA 10 2.19E+05 20 2.20E+05 40 4.80E+05
B-317 48.5 50.5 94.4 45.9 439 ITA 15 5.07E+05 30 1.36E+06 60 2.56E+06
B-316 53.5 55.5 108.1 54.6 52.6 IIA 8 2.26E+05 20 9.70E+05
B-414 68.0 70.0 121.2 53.2 51.2 ITIA 25 1.74E+05 100 1.52E+05
B-433 48.5 50.5 97.5 49.0 47.0 A 15 9.87E+04 60 1.30E+05
B-328 63.5 65.5 76.3 12.8 10.8 IIB-2 20 2.18E+05 40 2.15E+05 65 8.85E+05
B-423 103.5 105.5 110.1 6.6 4.6 IIB-2 30 2.97E+05 55 7.58E+05 | 107.5 | 1.94E+06
B-321 73.5 75.5 70.7 -2.8 -4.8 IIB-2 20 2.48E+05 40 4.40E+05 80 1.23E+06
B-420 128.5 130.5 62.6 -65.9 -67.9 I1C 30 7.98E+05 120 | 3.21E+06

(1) Depths and ground surface elevations (G.S) of all borehole samples are presented in Ref. 3
(2) Confinement stress (total stress)
(3) Secant modulus:

Sm where {0'y-03)5004 is the deviator stress at 50% of the ultimate load

Ego=
850% and Sso% is the axial strain at 50% of the ultimate load
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09-4179.01-F16
Subject: Triaxial Compression and Direct Shear Testing

Project No.: 09-4179.01

Calvert Cliffs NPP Unit 3

Table A.1. Summary of Laboratory Strength Tests - Entire Site
: Depth (ft) CU Triaxial Test Direct Shear
Area Dorine Soil Layer
Number c 1 c o c (0}
Fromif.0e (tsf) | (degees) | (tsf) | (degrees) | (tsf) | (degees)
Unit 3 B-317 | 48.5 { 50.5 Layer 1 0.30 33.5 0.59 19.5
Intake Slope B-778 81.5 | 83.5 Layer 1 0.31 25.5
Intake Slope B-778 | 101.5| 103.5 Layer 1 0.41 28.1
Minimum| 0.30 33.5 0.59 19.5 0.31 25.5
Maximum| 0.30 335 0.59 19.5 0.41 28.1
Average| 0.30 33.5 0.59 19.5 0.36 26.8
Standard deviation 0.07 1.8
Unit 3 B-321 | 73.5 | 75.5 Layer 2 0.50 30.0 0.97 20.0
Unit 3 B-328 | 63.5 [ 65.5 Layer 2 0.02 34.6 1.68 134
CLA B-420 | 63.5 | 65.5 Layer 2 0.24 34.0
CLA B-423 |103.5| 105.5 Layer 2 0.82 27.0 234 14.1
CLA B-440 51 53 Layer 2 0.40 30.3
Cooling Tower Area B-724 | 73.5 | 75.5 Layer 2 0.59 27.5
Minimum| 0.02 27.0 0.97 13.4 0.24| 275
Maximum| 0.82 34.6 234 20.0 0.59| 34.0
Average| 0.45 30.5 1.66 15.8 0.41 30.6
Standard deviation| 0.40 3.8 0.69 3.63 0.18 3.3
intake B-773A 23 25 Layer 3 0.23 28.2
Intake Slope B-779 815 | 834 Layer 3 0.20 30.5
intake B-774 | 11.5 | 13.1 Layer 3 0.00 38.0
Intake Slope B-779 96.5 | 98.5 Layer 3 0.00 30.0
Minimum| 0.00 38.0 0.00( 28.2
Maximum| 0.00 38.0 0.23 30.5
Average| 0.00 38.0 0.14 29.6
Standard deviation| - - 0.13 1.2
Unit 3 B-316 | 53.5 | 55.5 Stratum a 0.49 32.1 1.03 12.5
Unit 3 B-316 | 53.5 | 55.5 Stratum a 0.32 30.1
Unit 3 B-317 | 28.5 | 30.5 Stratum a 0.22 31.0 0.36 17.0
Unit 3 B-319 | 43.5 | 45.2 Stratum a 0.65 20.8
Unit 3 B-320 | 48.5 | 50 Stratum a 0.69 21.6
Unit 3 B-326 | 43.5 | 455 Stratum a 0.35 19.0
CLA B-413 73 75 Stratum a 0.46 31.4
CLA B-414 68 70 Stratum a 0.73 20.0 0.95 10.4
CLA B-427 | 63.5 | 65.5 Stratum a 0.44 29.2
CLA B-433 | 38.5 | 405 Stratum a 0.68 20.2
CLA B-433 | 48.5 [ 50.5 Stratum a 0.30 19.3 0.44 8.3
Cooling Tower Area B-735 28 30 Stratum a 0.35 27.2
Cooling Tower Area B-737 105 | 125 Stratum a 0.37 22.7
Intake Slope B-778 51.5 | 53.5 Stratum a 0.26 25.6
Intake Slope B-779 | 41.5 | 435 Stratum a 0.37 35.6 2.78 5.1 '
Intake Slope B-779 61.5 | 63.5 Stratum a 0.95 25.6 1.50 9.4
Intake Slope B-779 | 715 | 735 Stratum a 0.91 36.6 3.77 3.1
Intake Slope B-778 715 ] 735 Stratum a 1.06 16.4
Minimum| 0.22 19.3 0.36 3.1 0.26 16.4
Maximum| 0.95 36.6 3.77 17.0 1.06 314
Average| 0.57 28.6 1.55 9.4 0.51 24.0
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By: ATG/DRB 09-4179.01-F16 Project No.: 09-4179.01

Checked By: )(5 8/1/07 Subject: Triaxial Compression and Direct Shear Testing Calvert Cliffs NPP Unit 3
Table A.1. Summary of Laboratory Strength Tests - Entire Site
3 Depth (ft) CU Triaxial Test Direct Shear
Area poring Soil Layer
Number Sk ¢ ' c o c P!
(tsf) | (degees) | (tsf) | (degrees) | (tsf) | (degees)

Standard deviation| 0.30 7.1 1.27 4.6 0.24 5.0

Unit 3 B-307 | 178.5| 180.4 Stratum ¢ 0.00 35.0

Unit 3 B-313 93.5 | 94.7 Stratum ¢ 0.79 29.0

CLA B-401 |173.5|174.4 Stratum ¢ 2.34 18.9
CLA B-420 |128.5|130.3 Stratum c 0.95 29.1 1.53 15.4

CLA B-423 | 188.5| 180 Stratum ¢ 1.66 18.5

intake B-771 31.5 | 335 Stratum ¢ 0.28 29.8

intake B-771 | 41.5 | 43.5 Stratum ¢ 0.14 38.7
intake B-771 | 51.5 | 53.5 Stratum ¢ 0.87 35.0 1.35 18.7

intake B-773A 93 95 Stratum ¢ 0.00 32.6
intake B-773A | 113 | 115 Stratum ¢ 0.00 37.3 1.56 16.0
intake B-773A | 123 | 125 Stratum ¢ 1.81 19.4 3.84 0.0
intake B-774 2151 235 Stratum ¢ 0.36 35.8 1.95 13.0

intake B-774 | 31.5 | 33.5 Stratum c 0.38 28.3

intake B-774 | 41.5 | 43.5 Stratum c 0.45 317

intake B-774 51.5 | 535 Stratum ¢ 0.40 33.0

intake B-774 |121.5]123.5 Stratum ¢ 0.22 27.6

intake B-774 | 141.5] 143.5 Stratum ¢ 1.05 24.4

Minimum; 0.00 19.4 1.35 0.0 0.00 18.5

Maximum| 1.81 373 3.84 18.7 2.34 38.7

Average| 0.80 313 2.05 12.6 0.64 29.0

Standard deviation| 0.69 7.4 1.03 7.3 0.72 6.1

Intake Slope B-778 33,5 | 355 Terrace Sand 0.05 29.1

Unit 3 B-319 33.5| 355 Terrace Sand 0.45 24.9

Intake Slope B-778 41.5 | 43.5 Terrace Sand 0.31 224

Intake Slope B-778 115 ] 135 Terrace Sand 0.16 28.6

Intake Slope B-779 215 | 235 Terrace Sand 0.16 28.7

Unit 3 B-320 | 385 | 40.5 Terrace Sand | 0.27 27.9 0.58 13.3 0.21 26.0

Cooling Tower Area B-743 235 | 255 Terrace Sand 0.27 29.2
Intake Slope B-779 11.5 | 135 Terrace Sand 0.09 32.2 0.50 38.3

Intake Slope B-779 31.5} 335 Terrace Sand 0.26 245

Minimum| 0.09 27.9 0.50 13.3 0.05 22.4

Maximum| 0.27 32.2 0.58 38.3 0.45 29.2

Average| 0.18 30.1 0.54 25.8 0.23 26.7

Standard deviation| 0.13 3.0 0.05 17.7 0.12 2.6
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Checked By: )( 5 8/ ! /07 Subject: Triaxial Compression and Direct Shear Testing Calvert Cliffs NPP Unit 3
Table A.2. Summary of Laboratory Strength Tests - Unit 3
% Depth (ft) CU Triaxial Test Direct Shear
Area poring Soil Layer
Number Gl ¢ ' c L) c P!
(tsf) | (degees) | (tsf) | (degrees) | (tsf) | (degees)
Unit 3 B-317 48.5 | 50.5 Layer 1 0.30 335 0.59 19.5
Minimum| 0.30 33.5 0.59 19.5
Maximum] 0.30 33.5 0.59 195
Average| 0.30 33.5 0.59 19.5
Standard deviation
Unit 3 B-321 73.5 1 75.5 Layer 2 0.50 30.0 0.97 20.0
Unit 3 B-328 63.5 | 65.5 Layer 2 0.02 34.6 1.68 13.4
Minimum| 0.02 30.0 0.97 134
Maximum| 0.50 34.6 1.68 20.0
Average| 0.26 323 1.33 16.7
Standard deviation| 0.34 3.3 0.50 4.67
Unit 3 B-316 53.5 | 555 Stratum a 0.49 32.1 1.03 12.5
Unit 3 B-316 53.5} 555 Stratum a 0.32 30.1
Unit 3 B-317 28.5 | 305 Stratum a 0.22 31.0 0.36 17.0
Unit 3 B-319 435 | 45.2 Stratum a 0.65 20.8
Unit 3 B-320 48.5 50 Stratum a 0.69 21.6
Unit 3 B-326 435 | 455 Stratum a 0.35 19.0
Minimum{ 0.22 31.0 0.36 12.5 0.32 19.0
Maximum| 0.49 321 1.03 17.0 0.69 30.1
Average| 0.36 31.6 0.70 14.8 0.50 229
Standard deviation| 0.19 0.8 0.47 3.2 0.19 4.9
Unit3 B-307 | 178.5| 180.4 Stratum ¢ 0.00 35.0
Unit 3 B-313 93.5 | 94.7 Stratum ¢ 0.79 29.0
Minimum 0.00 29.0
Maximum 0.79 35.0
Average 0.40 32.0
Standard deviation 0.56 4.2
Unit 3 B-319 335 | 355 Terrace Sand 0.45 24.9
Unit 3 B-320 38.5 | 40.5 Terrace Sand 0.27 27.9 0.58 133 0.21 26.0
Minimum| 0.27 27.9 0.58 13.3 0.21 24.9
Maximum| 0.27 27.9 0.58 13.3 0.45 26.0
Average| 0.27 27.9 0.58 133 0.33 255
Standard deviation| - - - - 0.17 0.8
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Table A.3. Summary of Laboratory Strength Tests - CLA
> Depth {ft) CU Triaxial Test Direct Shear
Area Boring Soil Layer
Number cla c P c L) c P
(tsf) | (degees) | (tsf) | (degrees) | (tsf) | (degees)

CLA B-420 63.5 | 65.5 Layer 2 0.24 34.0
CLA B-423 | 103.5] 105.5 Layer 2 0.82 27.0 2.34 14.1

CLA B-440 51 53 Layer 2 0.40 303

Minimum| 0.82 27.0 2.34 14.1 0.24 30.3

Maximum| 0.82 27.0 2.34 14.1 0.40 34.0

Average| 0.82 27.0 2.34 14.1 0.32 32.2

Standard deviation 0.11 2.6

CLA B-413 73 75 Stratum a 0.46 314
CLA B-414 68 70 Stratum a 0.73 20.0 0.95 10.4

CLA B-427 63.5 | 65.5 Stratum a 0.44 29.2

CLA B-433 38.5 | 40.5 Stratum a 0.68 20.2
CLA B-433 48.5 | 50.5 Stratum a 0.30 19.3 0.44 8.3

Minimum| 0.30 19.3 0.44 8.3 0.44 20.2

Maximum| 0.73 20.0 0.95 104 0.68 314

Average| 0.52 19.7 0.70 9.4 0.53 26.9

Standard deviation| 0.30 0.5 0.36 1.5 0.13 5.9

CLA B-401 | 173.5]1174.4 Stratum ¢ 2.34 18.9
CLA B-420 | 128.5| 130.3 Stratum ¢ 0.95 29.1 1.53 154

CLA B-423 | 188.5]| 180 Stratum ¢ 1.66 18.5

Minimum| 0.95 29.1 1.53 15.4 1.66 18.5

Maximum| 0.95 29.1 1.53 154 2.34 18.9

Average| 0.95 29.1 1.53 15.4 2.00 18.7

Standard deviation 0.48 0.3
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By: ATG/DRB 09-4179.01-F16 Project No.: 09-4179.01

Checked By: )[5 8 A ! /of Subject: Triaxial Compression and Direct Shear Testing Calvert Cliffs NPP Unit 3
Table A.4. Summary of Laboratory Strength Tests - Intake
3 Depth (ft) CU Triaxial Test Direct Shear
Area poring Soil Layer
Number Lo e c P c P c '
(tsf) | (degees) | (tsf) | (degrees) | (tsf) | (degees)
intake B-773A 23 25 Layer 3 0.23 28.2
intake B-774 11.5 | 13.1 Layer 3 0.00 38.0
Minimum| 0.00 38.0 0.23 28.2
Maximum| 0.00 38.0 0.23 28.2
Average| 0.00 38.0 0.23 28.2
Standard deviation| - -
intake B-771 315 | 335 Stratum ¢ 0.28 29.8
intake B-771 41.5 | 43.5 Stratum ¢ 0.14 38.7
intake B-771 515 535 Stratum ¢ 0.87 35.0 1.35 18.7
intake B-773A 93 95 Stratum ¢ 0.00 32.6
intake B-773A 113 115 Stratum ¢ 0.00 373 1.56 16.0
intake B-773A 123 125 Stratum c 1.81 194 3.84 0.0
intake B-774 215 ] 23.5 Stratum ¢ 0.36 35.8 1.95 13.0
intake B-774 315 | 335 Stratum ¢ 0.38 28.3
intake B-774 415 | 435 Stratum c 0.45 31.7
intake B-774 51.5 | 53.5 Stratum ¢ 0.40 33.0
intake B-774 |121.5] 1235 Stratum ¢ 0.22 27.6
intake B-774 | 1415} 1435 Stratum ¢ 1.05 24.4
Minimum} 0.00 19.4 1.35 0.0 0.00 24.4
Maximum| 1.81 37.3 3.84 18.7 1.05 38.7
Average| 0.76 319 2.17 119 0.37 30.8
Standard deviation| 0.79 8.4 1.14 8.3 0.31 4.3
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Paul C. Rizzo Associates, Inc. 09-4179.01-F16 O
ENGINEERS & CONSULTANTS

By ATG/DRB Date___08/6/09  Subject_ Triaxial Compression & Direct Shear Sheet No.8~] of B-21

Chkd. By XS Date gﬁf[@j Testing - Calvert Cliffs Unit 3 Proj. No. 09-4179.01

Secant Elastic Modulus (Esy) from Consolidated Undrained Triaxial Tests

Input data from all boreholes is obtained from Ref. 2 (Schnabel Project No. 06120048, Appendix I: Soil Laboratory
Testing. CIU-bar Triaxial Compression Results). Cofinement stresses (o;) are total stresses. The elastic modulus
Es, corresponds to the secant modulus at 50% of the ultimate load. Es; modulus are calculated for different
confinement stresses (o) at different depths for each boehole.

Boring = 316

Depth = 53.5-555 ft

os;(psi)= 8 cy(psi)= 20

Axial strain | Deviator stress | Axial strain | Deviator stress

(%) (psi) (%) (psi)
0.00 0.00 0.00 0.00 o3 (psi) = 8
0.16 10.13 0.13 18.40 P max = 44.2 psi
0.26 11.17 0.26 20.15 50% Pmax = 22.1 psi
0.42 12.86 0.26 22.17 Approx = 21.65 psi
0.61 14.03 0.29 24.26 row = 10
0.67 15.33 0.35 26.47 50%d= 1.41 %
0.80 16.38 0.42 29.07 E 50% = 1568.9 psi
0.99 18.00 0.48 31.81
1.12 19.76 0.51 3435 E 50% = 2.26E+05 psf
1.41 21.65 0.58 36.82
1.92 24.78 0.67 39.04
2.21 27.25 0.70 41.19 o3 (psi) = 20
2.30 28.88 0.80 43.73 P max = 69.0 psi
2.50 30.18 0.90 46.33 50% Pmax = 345 psi
2.62 31.81 1.02.. 49.85 Approx = 34.35 psi
2.82 34.28 1.12 51.54 row = 9
2.98 36.11 1.18 52.91 50%d= 0.51 Y%
3.14 37.67 1.28 54.73 E 50% = 6737.4 psi
3.23 39.23 1.34 56.49
3.36 40.47 1.34 57.86 E 50% = 9.70E+05 psf
3.55 41.97 1.47 59.68
3.71 43.20 1.63 61.18
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R

Paul C. Rizzo Associates, Inc.
ENGINEERS & CONSULTANTS

Subject_ Triaxial Compression & Direct Shear Sheet No.§-Z of B-21

09-4179.01-F16

Proj. No.

By ATG/DRB Date__ 08/6/09
Chkd. By \(S Date g /IIA? Testing - Calvert Cliffs Unit 3
oi(psi)= 8 os(psi)= 20
Axial strain | Deviator stress | Axial strain | Deviator stress
(%) (psi) (%) (psi)
3.74 43.92 1.66 62.28
3.94 44,18 1.82 63.39
419 43.92 1.89 64.82
432 43.47 2.05 65.93
432 43.01 2.14 66.71
4.42 42.49 2.21 67.23
4.58 41.77 2.21 67.56
4.74 40.99 2.27 67.88
4.96 40.47 2.34 68.08
5.15 39.88 2.46 68.21
5.47 39.36 2.50 68.40
5.82 38.78 2.56 68.60
6.11 38.13 2.59 68.99
6.46 37.67 2.69 68.67
6.78 37.34 2.82 68.34
7.20 36.95 2.94 68.08
7.55 36.50 3.23 67.88
7.90 36.04 342 67.75
8.22 36.04 3.58 67.10
8.45 35.78 3.71 66.32
8.58 35.26 3.97 65.60
8.80 35.00 422 64.82
9.09 34.80 448 63.72
9.38 34.74 490 62.74
9.57 34.22 5.22 61.96
10.08 34.09 5.57 61.37
10.46 33.89 5.86 60.85
10.91 34.09 6.21 60.27
11.26 34.15 6.43 59.94
11.90 34.48 6.69 59.35
12.32 34.93 6.88 58.64
12.77 35.33 7.04 57.99
13.09 35.33 7.14 57.07
13.44 35.26 7.17 56.23
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DO

Paul C. Rizzo Associates, Inc.
ENGINEERS & CONSULTANTS

Subject__Triaxial Compression & Direct Shear Sheet No. B-3 of _B-21

09-4179.01-F16

Testing - Calvert Cliffs Unit 3

Proj. No.

By___ ATG/DRB Date____08/6/09
Chkd.By__YS  Date B’/Iﬁ:j
os(psi)= 8 oy(psi)= 20
Axial strain | Deviator stress | Axial strain | Deviator stress
(%) (psi) (%) (psi)
13.89 35.91 7.20 55.58
14.14 36.37 7.36 54.99
14.37 36.63 7.55 54.40
14.66 36.63 7.81 53.82
14.91 36.95 8.13 53.30
15.07 37.28 8.54 52.84
8.96 52.39
9.47 52.32
10.05 52.32
10.53 52.52
10.94 52.65
11.55 52.91
12.03 53.04
12.38 53.10
12.64 53.17
12.99 53.04
13.47 52.84
13.82 52.65
14.14 52.26
14.46 51.73
14.69 51.08
14.82 50.43
15.07 49.65
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Paul C. Rizzo Associates, Inc.

ENGINEERS & CONSULTANTS

Subject__Triaxial Compression & Direct Shear  Sheet No. 8-4 of B-21

09-4179.01-F16

By ATG/DRB Date____08/6/09
Chkd.By__ /S Date_ €41/ Testing - Calvert Cliffs Unit 3
I |
Boring = 317
Depth = 285-305 ft
oi(psiy= 10 oy(psi)= 20 o3(psi)= 40
Axial strain | Deviator stress | Axial strain | Deviator stress | Axial strain | Deviator stress
(%) (psi) (%) (psi) (%) (psi)
0.00 0.00 0.00 0.00 0.00 0.00
0.21 6.84 0.24 8.10 0.14 6.56
0.45 8.80 0.38 11.04 0.35 13.56
0.77 10.20 0.80 14.12 0.42 15.24
1.08 12.16 1.12 16.50 0.42 17.76
1.33 14.12 1.54 17.76 0.56 20.56
1.64 16.08 1.96 21.12 0.70 22.38
2.27 18.88 2.59 24.20 0.80 24.34
2.62 20.70 3.08 27.00 0.91 25.60
3.15 22.52 4.16 31.48 1.08 27.14
4.09 22.94 5.11 33.02 1.15 28.40
5.11 23.22 6.16 34.14 1.61 32.60
6.26 23.08 7.31 33.44 2.10 36.66
7.17 23.08 8.19 29.52 2.55 39.74
8.15 22.38 9.20 29.52 3.15 42.68
9.24 21.82 10.22 30.22 4.13 46.04
10.15 22.52 11.16 29.24 5.11 46.32
11.09 21.54 12.18 28.26 6.12 44.78
12.18 21.54 13.16 28.40 7.17 41.14
i3.16 21.96 14.10 28.82 8.19 39.88
14.14 21.54 15.15 28.40 8.99 38.48
15.05 21.26 10.08 37.64
11.16 36.94
12.07 37.08
13.09 37.50
14.07 37.64
15.05 37.50

G:\drb\Calvert Chiffs\Elastic modulus calculations' Triaxial Compression Results x1s,ES0 from triaxial CU tests

O

Proj. No. 09-4179.01
o3 (psi) = 10
P max = 23.2 psi
50% Pmax = 11.6 psi
Approx = 10.20 psi
row = 4
50%d= 0.77 %
E 50%= 1517.6 psi
E50%= 2.19E+05 psf
o3 (psi)= 20
P max = 34.1 psi
50% Pmax = 17.1 psi
Approx = 16.50 psi
row = 5
50%d= 1.12 %
E 50%= 1530.9 psi
ES0%= 220E+05 psf
o, (psi) = 40
P max = 46.3 psi
50%Pmax= 232 psi
Approx = 22.38 psi
row = 7
50%d = 0.70 %
E 50% = 33324 psi
ES0%= 4.80E+05 psf



Paul C. Rizzo Associates, Inc. 09.4179.01-F16 @,
ENGINEERS & CONSULTANTS

By _ATG/DRB Date___08/6/09 Subject__ Triaxial Compression & Direct Shear Sheet No. §-5 of B-21

Chkd.By___ (S Date 6%/01 Testing - Calvert Cliffs Unit 3 Proj. No. 09-4179.01
Boring = 317
Depth = 485-505 ft
oy(psi)= 15 os{psi)= 30 o3(psi)= 60
Axial strain | Deviator stress | Axial strain | Deviator stress | Axial strain | Deviator stress
(%) (psi) (%) (psi) (%) (psi)
0.00 0.00 0.00 0.00 0.00 0.00 o3 (psi) = 15
0.29 11.68 0.36 32.50 0.24 38.24 P max = 74.9 psi
0.38 13.56 0.49 38.78 0.36 46.32 50% Pmax= 375 psi
0.53 15.90 0.58 43.45 0.36 51.35 Approx = 28.10 psi
0.65 18.23 0.69 48.03 0.53 62.38 row = 9
0.69 20.65 0.78 51.26 0.62 70.37 50%d= 1.06 %
0.78 22.90 0.83 53.77 0.76 77.01 E 50% = 35217  psi
0.97 25.59 1.01 55.65 0.85 80.33
1.06 28.10 1.06 57.36 1.03 81.95 ES0%= S.O7E+05 psf
1.48 38.69 1.58 61.67 1.12 83.21
2.05 45.51 2.09 64.63 1.62 82.58
2.52 49.82 2.63 66.15 2.09 83.21 o3 (psi) = 30
3.13 54.49 3.11 67.14 2.70 84.01 P max = 68.6 psi
4.10 60.41 4.06 68.31 315 84.82 50% Pmax = 343 psi
5.03 64.99 5.07 68.58 4.12 83.03 Approx = 32.50 psi
6.14 68.67 6.16 68.22 5.07 80.15 row = 2
7.08 70.55 7.06 67.50 6.11 77.19 50%d= 0.36 %
8.03 72.44 7.92 66.78 7.06 76.03 E 50%= 94173  psi
9.11 73.87 9.09 65.44 8.08 74.50
10.07 74.86 10.06 64.36 9.03 71.18 ES0%= 1.36E+06 psf
11.08 74.68 11.08 63.28 10.04 68.67
12.03 74.95 12.01 63.28 11.06 67.32
13.07 74.50 13.00 63.82 12.12 66.15 o3 (psi) = 60
14.08 74.41 14.11 64.27 13.11 66.69 P max = 848 psi
15.12 73.87 15.10 65.17 14.11 68.40 50%Pmax= 424 psi
15.05 69.83 Approx = 38.24 psi
row = 2
50%d = 0.24 %

E 50% = 177849  psi

ES0%=  2.56E+06 psf
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Paul C. Rizzo ASSOCiateS, Inc. 09-4179.01-F16 Q
ENGINEERS & CONSULTANTS

By___ ATG/DRB Date__ 08/6/09 Subject_ Triaxial Compression & Direct Shear  Sheet No. 8-4 of _B-21

Chkd. By o /( Date 9 //4? Testing - Calvert Cliffs Unit 3 Proj. No. 09-4179.01
Boring = 320
Depth = 385-405 ft
oi(psiy= 11 oy(psi)= 13 o3(psi)= 25
Axial strain | Deviator stress | Axial strain | Deviator stress | Axial strain | Deviator stress
(%) (psi) (%) (psi) (%) (psi)
0.00 0.00 0.00 0.00 0.00 0.00 o3 (psi) = 11
0.02 5.46 -0.02 8.35 0.00 9.44 P max = 31.1 psi
0.20 8.08 0.02 10.79 0.00 11.43 50% Pmax = 15.6 psi
0.47 10.97 0.07 13.59 0.00 14.41 Approx = 15.40 psi
0.82 12.96 0.33 16.94 0.07 17.66 row = 6
1.18 15.40 0.60 19.46 0.20 20.37 50%d = 1.18 %
1.62 17.93 0.69 21.18 0.24 22.99 E 50%= 1321.0 pst
1.89 20.37 0.87 22.99 0.42 26.60
2.38 22.90 1.04 25.34 0.56 31.03 ES0%= 1.90E+05 psf
2.87 2543 1.31 27.23 0.82 34.55
3.40 27.41 1.58 28.77 1.04 38.61
4.11 29.04 1.71 30.66 1.00 40.60 o3 (psi) = 13
4.69 30.12 1.93 32.11 1.27 43.40 P max = 37.3 psi
5.18 30.94 2.29 33.65 1.62 46.38 50% Pmax = 18.6 psi
5.76 31.03 2.56 34.82 1.98 49.18 Approx = 16.94 psi
6.60 31.12 291 35.81 224 51.44 row = 5
7.22 31.12 3.13 36.35 2.47 52.61 50%d = 0.33 %
7.84 31.12 3.31 36.99 2.73 53.43 E 50% = 5588.7 psi
8.69 31.03 3.44 37.26 2.96 54.33
9.58 30.75 3.49 36.90 322 55.14 ES0%= 8.05E+05 psf
10.47 30.66 3.49 36.26 3.62 55.77
11.27 30.66 3.67 35.45 3.93 56.23
11.93 30.57 3.89 34.55 4.29 56.41 o3 (psi) = 25
12.69 30.21 4.16 33.28 473 56.14 P max = 56.4 psi
13.40 29.85 4.60 32.11 491 55.86 50%Pmax = 28.2 psi
13.84 29.58 5.00 31.57 5.13 55.05 Approx = 26.60 psi
14.51 29.40 5.36 30.85 5.44 54.51 row = 8
5.89 30.39 571 53.97 50%d = 0.42 %
6.11 29.85 5.93 53.88 E 50%:- 6679.7 psi
6.47 29.40 6.24 53.25
7.00 28.95 6.42 52.79 ES0%= 9.62E+05 psf
7.76 28.41 6.73 52.70
8.33 28.41 7.09 52.70
8.87 28.32 7.44 52.61
9.27 28.05 7.76 52.61
9.89 28.05 8.16 52.34
10.20 28.23 8.47 52.07
10.60 28.23 8.87 51.53
11.18 28.41 8.91 50.90
11.31 28.68 9.13 50.35

G:\drb\Calvert Cliffs\Elastic modulus calculations!\Triaxial Compression Results. xIs.E50 from triaxial CU tests



Paul C. Rizzo Associates, Inc.

ENGINEERS & CONSULTANTS

By _ATG/DRB __ Date

08/6/09

09-4179.01-F16

O

Subject_ Triaxial Compression & Direct Shear  Sheet No. 8 -1 of B-21

Proj. No.

Chkd.By %S  Date a1 ﬁ? Testing - Calvert Cliffs Unit 3
oi(psiy= 11 os(psiy= 13 os;(psi)= 25
Axial strain | Deviator stress | Axial strain | Deviator stress | Axial strain | Deviator stress

(%) (psi) (%) (psi) (%) (psi)
11.53 28.77 9.40 49.63

12.11 28.86 9.62 49.63

12.60 28.86 9.80 49.63

13.27 28.95 10.02 49.27

13.76 29.13 10.07 48.82

14.33 29.13 10.42 47.92

10.69 47.65

10.82 47.74

10.91 47.83

11.00 48.01

11.44 47.46

11.71 47.19

12.11 47.01

12.38 47.28

12.60 47.28

12.82 47.65

12.96 47.92

13.09 48.10

13.27 48.37

13.44 48.46

13.53 48.46

13.67 49.00

13.80 49.45

13.89 50.08

14.07 51.17

14.29 51.89

14.29 52.61

14.38 53.06

14.60 53.06

14.78 53.15
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Paul C. Rizzo Associates, Inc. 09-4179.01-F16 O
ENGINEERS & CONSULTANTS

By ATG/DRB Date  08/6/09 Subject__Triaxial Compression & Direct Shear Sheet No. -8 of B-21

Chkd. By ~($ Date 8'/{'5? Testing - Calvert Cliffs Unit 3 Proj. No. 09-4179.01
Boring = 321
Depth = 73.5-755 ft
ci{psi)= 20 o;(psi)= 40 os(psi)= 80
Axial strain | Deviator stress | Axial strain | Deviator stress | Axial strain | Deviator stress
(%) (psi) (%) (psi) (%) (psi)
0.00 0.00 0.00 0.00 0.00 0.00 o3 (psi) = 20
0.70 25.20 0.33 19.11 0.29 22.80 P max = 108.3 psi
1.23 30.37 0.62 26.86 0.33 33.32 50% Pmax = 54.1 psi
1.54 35.17 0.96 33.51 0.37 40.34 Approx = 48.83 psi
2.05 39.78 1.13 37.75 0.47 46.43 row = 7
2.56 44.03 1.58 48.28 0.45 51.97 50%d= 3.14 %
3.14 48.83 2.07 59.54 0.55 57.14 E 50%= 1725.0 psi
4.08 57.14 2.71 69.51 0.66 63.97
5.01 63.60 3.18 77.82 0.78 70.98 ES0%=  2.48EH05 psf
6.03 70.25 4.12 90.55 0.92 75.05
7.08 76.52 5.11 101.82 1.03 79.66
8.06 81.69 6.13 109.38 1.19 84.28 o3 (psi) = 40
8.98 86.31 7.08 115.29 1.42 88.71 P max = 126.7 psi
10.07 91.48 8.12 120.83 1.68 94.06 50%Pmax=  63.4 psi
11.04 95.17 9.11 124.15 1.99 97.57 Approx = 59.54 psi
12.02 99.05 10.01 125.82 222 100.71 row= 7
13.05 102.55 11.04 126.74 2.61 103.85 50%d = 2.07 %
14.05 105.32 12.04 126.37 2.93 107.91 E 50% 3058.7 psi
15.04 108.28 13.01 124.89 3.51 110.86
14.03 121.57 4.02 114.74 ES0% = 4.40E+05 psf
15.12 118.98 4.49 117.69
5.01 121.20
5.76 124.89 o; (psi) = 80
6.40 128.77 P max = 158.3 psi
6.97 131.35 50% Pmax = 79.2 psi
7.47 134.12 Approx = 75.05 psi
8.00 136.71 row 10
8.57 139.11 50%d = 0.92 %
9.21 141.88 E 50% = 8575.0 psi
10.09 145.38
11.16 148.52 ES0%= 123EH06 psf
12.08 151.11
13.03 152.95
14.15 155.54
15.06 158.31
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Paul C. Rizzo Associates, Inc.

ENGINEERS & CONSULTANTS

09-4179.01-F16

O

Subject__Triaxial Compression & Direct Shear  Sheet No. -9 of _B-21

By ATG/DRB Date___08/6/09
Chkd.By /< Date 84 Wj Testing - Calvert Cliffs Unit 3
Boring = 328
Depth = 63.5-655 ft
o3(psi)= 20 o3(psi)= 40 o;(psi)= 65
Axial strain | Deviator stress | Axial strain | Deviator stress | Axial strain | Deviator stress
(%) (psi) (%) (psi) (%) (psi)
0.00 0.00 0.00 0.00 0.00 0.00
0.39 19.53 0.36 17.21 0.39 22.60
0.72 25.88 0.51 24.51 0.46 27.37
1.40 29.69 0.90 27.47 0.57 33.50
1.84 32.23 1.32 30.54 0.57 39.43
2.33 34.35 1.63 32.87 0.70 44.30
2.61 36.57 2.04 35.09 0.80 47.90
3.08 39.43 2.46 38.16 0.88 51.07
3.55 41.97 2.85 40.59 0.98 54.67
4.01 44.62 3.19 43.45 1.14 58.37
4.48 46.84 3.65 45.99 1.42 62.08
5.05 49.48 4.17 48.74 1.79 64.94
5.52 52.13 4.48 50.86 2.07 67.48
6.01 53.93 492 53.61 2.43 70.44
6.66 56.57 5.31 56.36 2.80 72.66
7.44 58.80 5.88 58.59 3.16 75.52
8.27 61.34 6.40 61.55 3.65 77.95
9.15 63.35 6.87 63.67 4.20 79.86
10.16 65.46 7.41 65.57 4.61 81.76
11.40 67.37 7.90 68.00 5.29 84.09
12.49 68.64 8.60 70.65 5.78 85.57
13.37 69.17 9.23 72.77 6.48 87.58
14.18 69.91 9.80 74.67 7.26 88.64
14.98 69.91 10.37 76.37 7.80 88.43
15.97 70.44 11.12 78.06 8.40 90.23
16.64 70.54 11.84 79.75 9.04 92.03
17.39 70.54 12.47 80.60 9.82 93.30
18.07 70.65 13.01 81.76 10.50 94.36
18.66 70.54 13.61 82.19 11.27 95.63
19.26 70.23 14.33 82.82 12.18 96.58
15.16 83.24 13.04 97.53
15.79 84.30 13.81 98.38
16.46 83.98 14.46 98.38
17.16 84.62 15.47 97.95
17.91 84.83 16.30 97.95
18.64 84.94 16.93 97.85
19.00 85.04 17.55 97.21
18.22 96.79
18.77 96.16
19.31 95.52

G:\drb\Calvert Cliffs\Elastic modulus calculations'\Triaxial Compression Results.x]s,E50 from triaxial CU tests

Proj. No.____ 09-4179.01
o3 (psi) = 20
P max = 70.7 psi
50% Pmax 353 psi
Approx = 34.35 psi
row = 6
50%d= 2.33 %
E 50% = 1516.3 psi
ES0%= 2.18E+05 psf
o3 (psi) = 40
P max 85.0 psi
50%Pmax = 42.5 psi
Approx = 40.59 psi
row = 9
50%d 2.85 %
E 50% = 1493.0 psi
ES0%=  2.15E+05 psf
o3 (psi) = 65
P max = 98.4 psi
50% Pmax = 49.2 psi
Approx = 47.90 psi
row = 7
58%d = 0.80 %
E 50% = 6148.6 psi
ES0%= 885EH05 psf



Paul C. Rizzo Associates, Inc. 09-4179.01-F16 O
ENGINEERS & CONSULTANTS

By ___ ATG/DRB Date 08/6/09 Subject_ Triaxial Compression & Direct Shear  Sheet No. g-W0 of _B-21

Chkd. By /< Date 8/ 1 /o:)’ Testing - Calvert Cliffs Unit 3 Proj. No. 09-4179.01

Boring = 414

Depth = 68 - 70 ft

o3(psi)= 25 o3 (psi) = 100

Axial strain | Deviator stress | Axial strain | Deviator stress

(%) (psi) (%) (psi)
0.00 0.00 0.00 0.00 o5 (psi) = 25
0.18 7.96 0.18 2.74 P max = 42.5 psi
0.28 10.02 0.55 3.76 50% Pmax = 21.2 psi
0.65 11.32 0.92 4.51 Approx = 18.88 psi
0.97 13.19 1.29 5.35 row = 8
1.29 14.40 1.62 6.38 50%d= 1.75 %
1.66 16.18 1.98 7.22 E 50% = 1211.6 psi
1.75 18.88 2.31 7.78
1.85 21.68 2.45 8.90 E50% = 1.74E+05 psf
2.03 24.76 2.77 9.64
2.17 27.38 291 10.86
2.40 29.80 295 12.26 o5 (psi) = 100
2.54 33.26 2.95 13.56 P max = 77.2 psi
2.72 35.59 3.00 14.78 50% Pmax = 38.6 psi
3.28 36.52 3.05 16.18 Approx = 37.92 psi
3.92 37.18 3.09 17.95 row = 26
4.57 36.43 3.09 19.44 50%d= 3.65 %
5.35 35.22 3.18 21.31 E 50% = 1058.9 psi
5.86 35.03 3.28 22.90
6.18 36.24 3.28 25.04 E50%=  1.52E+05 psf
6.42 37.92 3.37 27.19
7.25 39.14 3.32 29.71
8.17 38.76 3.46 31.48
8.95 38.02 3.46 33.82
9.32 39.60 3.55 36.06
9.65 41.28 3.65 37.92
10.34 42.03 3.69 39.70
10.98 42.50 3.78 42.31
11.72 42.50 3.92 44.92
12.83 42.03 4.02 47.07
13.62 41.75 4.11 4931
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RCD

By ___ ATG/DRB

Date

08/6/09

Chkd.By__ (< Date_ £/(1/6}

Paul C. Rizzo Associates, Inc.
ENGINEERS & CONSULTANTS

09-4179.01-F16

Proj. No.

iy

7

os(psi)= 25 oy(psiy= 100
Axial strain | Deviator stress | Axial strain | Deviator stress
(%) (psi) (%) (psi)
14.12 40.26 4.29 52.02
14.68 39.04 4.52 54.82
15.37 38.39 4.57 57.80
16.29 38.48 4.80 60.04
16.75 38.76 5.08 62.84
17.26 38.02 5.17 65.92
17.86 37.18 5.49 69.10
18.60 36.52 5.72 71.71
19.52 36.71 6.00 73.86
20.17 37.08 6.14 75.82
6.55 77.22
7.06 76.10
7.52 74.51
7.98 73.20
8.45 71.99
8.58 70.40
9.32 69.00
9.97 67.60
10.66 67.04
11.22 67.51
11.63 68.07
12.23 67.04
13.02 65.83
13.38 64.62
13.89 63.31
14.49 62.84
14.91 61.91
15.09 60.70
15.74 60.51
16.11 61.63
16.38 60.04
16.57 58.27
16.57 56.78
17.35 56.40

G:\drb\Calvert Cliffs\Elastic modulus calculations\Triaxial Compression Results.xls,E50 from triaxial CU tests

O

Subject_ Triaxial Compression & Direct Shear Sheet No._8-\) of B-21

Testing - Calvert Cliffs Unit 3 09-4179.01



2D

Paul C. Rizzo Associates, Inc.
ENGINEERS & CONSULTANTS

09-4179.01-F16

Proj. No.

By ATG/DRB Date__ 08/6/09
Chkd. By )(5 Date SA’I /v‘;‘ Testing - Calvert Cliffs Unit 3
oi(psiy= 25 o5 (psi) = 100
Axial strain | Deviator stress | Axial strain | Deviator stress
(%) (psi) (%) (psi)
17.95 55.56
18.78 54.44
19.25 52.67
19.38 50.71
19.52 48.94
20.03 47.63
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O

Subject_ Triaxial Compression & Direct Shear  Sheet No. §-120f B-21
09-4179.01



Paul C. Rizzo Associates, Inc. 09-4179.01-F16 O
ENGINEERS & CONSULTANTS

By___ ATG/DRB Date  08/6/09 Subject_ Triaxial Compression & Direct Shear Sheet No.§-\3 of B-21

Chkd.By 4S5 Date S/u A,«}’ Testing - Calvert Cliffs Unit 3 Proj. No.___ 09-4179.01

Boring = 420

Depth = 128.5 ft

o3(psi)= 30 os(psiy= 120

Axial strain | Deviator stress | Axial strain | Deviator stress

(%) (psi) (%) (psi)
0.00 0.00 0.00 0.00 o3 (psi) = 30
0.04 14.30 -0.02 17.88 P max = 77.3 psi
0.15 20.70 0.02 . 2578 ' 50% Pmax = 38.7 psi
0.32 26.34 0.11 33.68 Approx = 35.94 psi
0.53 30.86 0.17 41.96 row = 6
0.70 35.94 0.21 52.69 50%d= 0.70 %
0.96 41.21 0.25 61.53 E 50% = 5539.1 psi
1.21 44,78 0.32 67.74
1.40 48.36 0.34 75.08 E50%=  7.98E+05 psf
1.64 52.88 0.43 80.16
1.87 57.02 0.51 85.24
2.13 61.16 0.60 92.02 o3 (psi) = 120
243 64.35 0.62 97.47 P max = 143.0 psi
2.74 67.37 0.72 102.74 50% Pmax = 71.5 psi
2.98 70.56 0.83 109.89 Approx = 67.74 psi
3.28 73.95 1.00 116.85 row = 8
3.64 76.02 1.09 124.38 50%d= 0.32 %
4.06 77.34 1.25 130.97 E 50% = 222929  psi
4.57 76.40 1.58 140.00
4.81 74.89 1.98 143.01 ES0%= 3.21E+06 psf
491 72.07 2.49 143.01
5.15 70.00 2.83 140.94
5.40 69.06 3.28 138.49
5.79 68.49 3.81 136.42
6.21 67.93 4.36 133.60
6.64 67.55 474 131.34
7.26 67.37 5.15 128.15
7.92 67.37 5.58 126.64
8.51 67.37 5.94 125.32
8.98 66.42 6.38 123.44
9.70 66.42 6.89 120.43
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By__ ATG/DRB

Date

08/6/08

Paul C. Rizzo Associates, Inc.
ENGINEERS & CONSULTANTS

09-4179.01-F16

Chkd. By___<S _Date_ 8/1/49

Proj. No.

coy(psi)= 30 os(psi)= 120
Axial strain | Deviator stress | Axial strain | Deviator stress
(%) (psi) (%) (psi)
10.34 65.86 7.40 116.10
10.72 65.48 7.85 112.15
11.11 64.35 8.23 108.76
11.66 62.66 8.62 106.13
12.21 60.97 9.17 102.18
12.68 60.03 9.79 100.11
13.11 58.71 10.49 97.10
13.64 58.33 11.00 94.84
13.98 57.20 11.57 92.96
14.40 55.70 12.02 92.02
14.79 54.38 12.72 91.08
15.17 54.19 13.42 90.89
14.08 90.51
14.79 88.25
15.45 87.50
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Subject__Triaxial Compression & Direct Shear  Sheet No.8-l4 of B-21

Testing - Calvert Cliffs Unit 3 09-4179.01



Paul C. Rizzo ASSOCiateS, Inc. 09-4179.01-F16 O
ENGINEERS & CONSULTANTS

By _ ATG/DRB Date__ 08/6/09 Subject_ Triaxial Compression & Direct Shear Sheet No.4-{§ of _B-21

Chkd.By XS Date S/1/b g Testing - Calvert Cliffs Unit 3 Proj. No.___ 09-4179.01
Boring = 423
Depth = 103.5 ft
ci(psi)= 30 oi(psi)= 55 os(psiy=  107.5
Axial strain | Deviator stress | Axial strain | Deviator stress | Axial strain | Deviator stress
(%) (psi) (%) (psi) (%) (psi)
0.00 0.00 0.00 0.00 0.00 0.00 o3 (psi) = 30
0.40 6.54 0.25 10.04 0.34 51.74 P max = 99.1 psi
0.52 16.89 0.49 20.39 0.46 59.04 50%Pmax=  49.5 psi
0.89 30.28 0.65 27.39 0.55 67.11 Approx = 49.46 psi
1.35 37.13 0.71 34.70 0.62 75.02 row = 7
1.85 43.67 0.71 40.78 0.77 81.87 50%d= 2.40 %
2.40 49.46 0.92 46.26 0.92 88.87 E 50%= 2063.9 psi
3.23 54.17 1.08 53.57 1.20 93.89
3.88 57.98 1.23 59.35 1.88 97.85 E50%= 297E+05 psf
4.03 62.39 1.54 65.13 243 101.80
4.74 67.41 1.85 69.09 3.14 105.00
5.57 70.15 2.25 73.20 4.09 108.96 o3 (psi) = 55
6.25 73.96 2.55 76.85 4.83 111.85 P max = 129.7 psi
6.86 78.52 2.77 80.20 5.38 114.13 50%Pmax=  64.8 psi
7.69 80.65 3.17 82.78 6.28 118.09 Approx = 59.35 pst
8.77 83.54 3.60 85.52 7.02 120.98 row = 9
9.42 86.59 3.88 88.87 8.09 124.48 50%d= 1.23 %
10.15 89.78 4.46 91.15 8.83 127.37 E 50% = 5267.1 psi
10.89 91.00 4.89 94.50 9.42 130.57
11.78 92.22 5.63 96.78 1043 132.54 ES0%=  7.58E+05 psf
12.98 93.59 5.88 99.83 11.23 13543
13.72 94.65 6.34 102.72 11.72 139.24
14.62 95.41 6.80 104.24 12.62 141.37 o3 (psi) = 107.5
15.60 95.72 7.54 106.83 13.72 143.04 P max = 149.1 psi
16.74 96.93 8.31 108.96 14.65 14533 50% Pmax - 74.6 psi
18.00 97.70 8.92 111.70 15.72 147.15 Approx = 67.11 psi
19.17 97.54 9.51 113.67 16.80 148.07 row = 4
19.91 99.07 10.22 114.59 17.57 148.52 50%d = 0.55 %
10.77 116.11 18.43 149.13 E 50%- 13463.2  psi
11.11 118.24 19.45 14791
11.32 121.59 ES0%=  1.94E+06 psf
11.75 124.93
12.34 127.52
12.98 129.65
14.12 129.20
14.98 129.04
15.60 128.74
16.15 127.67
16.92 125.70
17.54 124.48
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Paul C. Rizzo Associates, Inc.
ENGINEERS & CONSULTANTS

09-4179.01-F16

O

Subject_ Triaxial Compression & Direct Shear Sheet No. 8~{6 of B-21

By ATG/DRB Date  08/6/09
Chkd. By__ XS Date_ S/1//6] Testing - Calvert Cliffs Unit 3
SR
o;(psi)= 30 os{psi)= 55 oi(psiy= 1075
Axial strain | Deviator stress | Axial strain | Deviator stress | Axial strain | Deviator stress
(%) (psi) (%) (psi) (%) (psi)
18.22 123.57
18.86 123.26
19.42 121.59
19.88 120.83

G:\drb\Calvert €hffs\Elastic modulus calculations' Triaxial Compression Results.xls,E50 from triaxial CU tests

Proj. No.

09-4179.01



Paul C. Rizzo Associates, Inc. 09-4179.01.F16 O
ENGINEERS & CONSULTANTS

By ___ ATG/DRB Date 08/6/09 Subject_ Triaxial Compression & Direct Shear  Sheet No.3-i# of_B-21

Chkd.By___ XS  Date_g/A //a'»j’ Testing - Calvert Cliffs Unit 3 Proj. No.___ 09-4179.01

Boring = 433

Depth = 48.5-50.5 ft

o5 (psi) = 15 ci(psi)y= 60

Axial strain | Deviator stress | Axial strain | Deviator stress

(%) (psi) (%) (psi)
0.00 0.00 0.00 0.00 o3 (psi) = 15
0.40 4.25 0.27 0.73 Pmax= 19.5 psi
0.53 5.84 0.40 1.55 50% Pmax = 9.7 psi
0.80 7.40 0.64 2.37 Approx = 9.04 psi
1.13 8.35 0.87 2.97 row = 6
1.42 9.04 0.96 3.70 50%d= 1.42 %
1.82 9.86 1.07 4.43 : E 50% = 685.3 psi
2.44 11.00 1.31 5.11
293 11.60 1.36 6.35 ES50%= 9.87E+04 psf
3.62 12.33 1.38 7.81
4.29 13.15 1.44 9.31
4.84 13.83 1.51 10.59 o3 (psi) = 60
5.44 14.38 1.58 11.92 P max = 34.0 psi
6.00 14.84 1.71 13.28 50% Pmax = 17.0 psi
6.80 15.48 1.71 14.11 Approx = 16.75  psi
7.47 15.98 1.78 15.16 row = 17
7.93 16.39 1.89 16.75 50%d= 1.89 %
8.40 16.66 2.04 18.03 E 50% = 900.3 psi
8.82 16.89 2.09 19.08
9.38 16.94 2.38 20.09 E50%=  1.30E+05 psf
9.91 16.98 2.58 21.59
10.33 17.07 2.69 23.01
10.80 17.58 2.98 24.38
11.47 18.12 3.13 25.61
12.13 18.44 3.44 26.62
12.67 18.40 3.76 27.80
13.36 18.90 4.13 28.94
13.93 19.17 4.44 29.90
14.73 19.17 4.87 30.95
15.69 19.22 5.40 32.00
16.20 19.36 6.07 32.78
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By _ ATG/DRB

Date___08/6/09

Paul C. Rizzo Associates, Inc.
ENGINEERS & CONSULTANTS

Subject__Triaxial Compression & Direct Shear Sheet No.g-\‘l of B-21

Testing - Calvert Cliffs Unit 3

Chkd.By___ XS Date 8,/;,/9?’

oy(psi)= 15 os(psi)y= 60
Axial strain | Deviator stress | Axial strain | Deviator stress
16.87 19.45 6.91 33.65
17.27 19.49 7.53 33.83
8.11 33.97
8.76 34.01
9.53 33.92
10.18 33.65
10.60 33.10
11.13 3292
11.58 32.96
12.24 33.19
12.80 32.78
13.22 32.37
13.91 32.32
14.36 32.14
14.76 32.05
15.20 31.77
15.60 31.64
15.91 31.55

09-4179.01-F16

Proj. No.
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