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This software is licensed to: Willdan Geotechnical

CPT name: CPT-7

Input parameters and analysis data

Robertson (2009)
Robertson (2009)
Based on Ic value
6.70

0.55

20.00 ft

Liquefaction analysis overall plots (intermediate resi

Depth to water table (erthg.): 20.00 ft

Average results interval:
Ic cut-off value:

Unit weight calculation:
Use fill:

Fill height:

1

2.60

Based on SBT
No

N/A

N/A
Yes
Yes
All soils
Yes
50.00 ft
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This software is licensed to: Willdan Geotechnical

CPT name: CPT-7

Liquefaction analysis overall ploi

Input parameters and analysis data F.S. color scheme LPI color scheme
Robertson (2009)  Depth to water table (erthg.): 20.00 ft N/A B Amost certain it will liquefy [l Very high risk
Robertson (2009) Average results interval: 1 Yes |:| Very likely to liquefy D High risk
Based on Ic value  Ic cut-off value: 2.60 Yes ; ; ; ; -
L f; lig. lly likel
6.70 Unit weight calculation: Based on SBT All soils [ Iql'Je actu?n and no lig. are equally fikely [ Low risk
0.55 Use fill: No Yes O] unlike to liquefy
20.00 ft Fill height: N/A 50.00 ft [l Amost certain it will not liquefy
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This software is licensed to: Willdan Geotechnical

CPT name: CPT-7

Input parameters and analysis data

Robertson (2009)
Robertson (2009)
Based on Ic value
6.70

0.55

20.00 ft

Liquefaction analysis summary plc

Depth to water table (erthg.): 20.00 ft

Average results interval:
Ic cut-off value:

Unit weight calculation:
Use fill:

Fill height:

1

2.60

Based on SBT
No

N/A

N/A
Yes
Yes
All soils
Yes
50.00 ft
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This software is licensed to: Willdan Geotechnical

CPT name: CPT-7

Input parameters and analysis data

Robertson (2009)
Robertson (2009)
Based on Ic value
6.70

0.55

20.00 ft

Check for strength loss plots (Robertson (2010))

Depth to water table (erthg.): 20.00 ft

Average results interval:
Ic cut-off value:

Unit weight calculation:
Use fill:

Fill height:

1

2.60

Based on SBT
No

N/A

N/A
Yes
Yes
All soils
Yes
50.00 ft
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This software is licensed to: Willdan Geotechnical CPT name: CPT-7

Estimation of post-earthquake settlements

Abbreviations
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This software is licensed to: Willdan Geotechnical CPT name: CPT-7

:: Post-earthquake settlement of dry sands ::

Depth Ic Kc CSR Shear, y Settle.
(ft) (%) (in)
1.00 1.62 280.28 1.00 280.28 51 1216 0.29 0.002 0.00 8.63 0.00 0.000
2.00 2.11 91.43 1.48 135.53 30 746 0.29 0.008 0.00 8.63 0.00 0.001
3.00 2.35 58.94 2.13 125.78 30 651 0.29 0.016 0.01 8.63 0.01 0.002
4.00 1.62 205.82 1.00 205.82 37 893 0.29 0.014 0.01 8.63 0.00 0.001
5.00 1.67 147.84 1.02 150.88 28 690 0.29 0.029 0.02 8.63 0.01 0.003
6.00 2.11 53.62 1.47 78.73 17 433 0.29 0.152 0.18 8.63 0.13 0.031
7.00 2.74 16.12 4.28 68.94 0 0 0.29 0.000 0.00 10.85 0.00 0.000
8.00 3.01 10.33 6.82 70.40 0 0 0.29 0.000 0.00 0.00 0.00 0.000
9.00 2.58 15.79 3.22 50.82 14 233 0.29 20.113 31.86 8.63 4.25 1.020

10.00 2.58 20.90 3.21 67.13 18 308 0.29 3.326 3.78 8.63 2.45 0.589

11.00 1.59 115.24 1.00 115.24 21 635 0.29 0.119 0.11 8.63 0.07 0.017

12.00 1.73 119.45 1.06 126.15 24 798 0.29 0.072 0.06 8.63 0.04 0.009

13.00 2.22 53.54 1.72 92.23 21 653 0.29 0.151 0.14 8.63 0.09 0.021

14.00 2.89 13.33 5.58 74.46 0 0 0.29 0.000 0.00 10.85 0.00 0.000

15.00 1.54 200.90 1.00 200.90 35 1207 0.29 0.041 0.02 8.63 0.01 0.003

16.00 1.49 247.21 1.00 247.21 43 1451 0.28 0.033 0.01 8.63 0.01 0.002

17.00 1.37 199.56 1.00 199.56 33 1040 0.28 0.067 0.04 8.63 0.02 0.005

18.00 1.98 111.55 1.27 142.03 29 1287 0.28 0.047 0.03 8.63 0.02 0.004

19.00 1.67 229.28 1.01 232.48 43 1841 0.29 0.028 0.01 8.63 0.01 0.001

Total estimated settlement: 1.71

Abbreviations

Equivalent clean sand normalized cone resistance
Fines correction factor

Post-liquefaction volumentric strain

Small strain shear modulus

Soil cyclic stress ratio

Cyclic shear strain

Volumetric strain after 15 cycles

Equivalent number of cycles

Volumetric strain

Calculated settlement

:: Post-earthquake settlement due to soil liquefaction ::

Depth FS DF Settlement Depth FS DF Settlement
(ft) (in) (ft) (in)
20.00 198.35 2.00 0.00 0.67 0.00 21.00 228.63 2.00 0.00 0.65 0.00
22.00 230.63 2.00 0.00 0.63 0.00 23.00 238.84 2.00 0.00 0.62 0.00
24.00 233.98 2.00 0.00 0.60 0.00 25.00 217.77 2.00 0.00 0.58 0.00
26.00 211.80 2.00 0.00 0.57 0.00 27.00 244.01 2.00 0.00 0.55 0.00
28.00 287.77 2.00 0.00 0.53 0.00 29.00 117.45 0.66 1.01 0.52 0.12
30.00 134.44 0.86 0.51 0.50 0.06 31.00 195.96 2.00 0.00 0.48 0.00
32.00 188.23 1.93 0.00 0.47 0.00 33.00 140.28 0.92 0.43 0.45 0.05
34.00 171.91 1.49 0.00 0.43 0.00 35.00 184.61 1.78 0.00 0.42 0.00
36.00 228.55 2.00 0.00 0.40 0.00 37.00 110.31 0.54 0.83 0.38 0.10
38.00 126.42 1.99 0.00 0.37 0.00 39.00 211.52 2.00 0.00 0.35 0.00
40.00 358.25 2.00 0.00 0.33 0.00 41.00 383.99 2.00 0.00 0.32 0.00
42.00 339.72 2.00 0.00 0.30 0.00 43.00 389.14 2.00 0.00 0.28 0.00
44.00 800.55 2.00 0.00 0.27 0.00
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This software is licensed to: Willdan Geotechnical CPT name: CPT-7

:: Post-earthquake settlement due to soil liquefaction :: (continued)

Depth FS DF Settlement Depth FS DF Settlement
(ft) (in) (ft) (in)

Total estimated settlement: 0.33

Abbreviations
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Willdan Geotechnical
1515 S. Sunkist St., Suite E
Anaheim, CA 92806

LIQUEFACTION ANALYSIS REPORT

Project title : Ganahl SJC Location :
CPT file : CPT-8
Input parameters and analysis data

Robertson (2009)  G.W.T. (in-situ): 20.00 ft No Clay like behavior

Robertson (2009)  G.W.T. (earthq.): 20.00 ft N/A applied: All soils
Based on Ic value  Average results interval: 1 N/A Limit depth applied: Yes

6.70 Ic cut-off value: 2.60 Yes Limit depth: 50.00 ft

0.55 Unit weight calculation: Based on SBT Yes MSF method: Method based

Summary of liquefaction potential
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This software is licensed to: Willdan Geotechnical

CPT name: CPT-8

CPT basic interpretation plc

Input parameters and analysis data
Robertson (2009) Depth to water table (erthg.): 20.00 ft

Robertson (2009) Average results interval: 1

Based on Ic value  Ic cut-off value: 2.60

6.70 Unit weight calculation: Based on SBT
0.55 Use fill: No

20.00 ft Fill height: N/A

N/A
Yes
Yes
All soils
Yes
50.00 ft

SBT legend

[l 1 Sensitive fine grained [JJ] 4. Clayey silt to silty [] 7- Gravely sand to sand

. 2. Organic material
[l 3. Clay tossilty clay

O 5. Silty sand to sandy silt [ 8. Very stiff sand to
[ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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This software is licensed to: Willdan Geotechnical

CPT name: CPT-8

CPT basic interpretation plots (normaliz

Input parameters and analysis data
Robertson (2009) Depth to water table (erthg.): 20.00 ft

Robertson (2009) Average results interval: 1

Based on Ic value  Ic cut-off value: 2.60

6.70 Unit weight calculation: Based on SBT
0.55 Use fill: No

20.00 ft Fill height: N/A

N/A
Yes
Yes
All soils
Yes
50.00 ft

SBTn legend

[l 1 Sensitive fine grained [JJ] 4. Clayey silt to silty [] 7- Gravely sand to sand

. 2. Organic material
[l 3. Clay tossilty clay

O 5. Silty sand to sandy silt [ 8. Very stiff sand to
[ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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This software is licensed to: Willdan Geotechnical

CPT name: CPT-8

Input parameters and analysis data

Robertson (2009)
Robertson (2009)
Based on Ic value
6.70

0.55

20.00 ft

Liquefaction analysis overall plots (intermediate resi

Depth to water table (erthg.): 20.00 ft

Average results interval:
Ic cut-off value:

Unit weight calculation:
Use fill:

Fill height:

1

2.60

Based on SBT
No

N/A

N/A
Yes
Yes
All soils
Yes
50.00 ft
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This software is licensed to: Willdan Geotechnical

CPT name: CPT-8

Liquefaction analysis overall ploi

Input parameters and analysis data F.S. color scheme LPI color scheme
Robertson (2009)  Depth to water table (erthg.): 20.00 ft N/A B Amost certain it will liquefy [l Very high risk
Robertson (2009) Average results interval: 1 Yes |:| Very likely to liquefy D High risk
Based on Ic value  Ic cut-off value: 2.60 Yes ; ; ; ; -
L f; lig. lly likel
6.70 Unit weight calculation: Based on SBT All soils [ Iql'Je actu?n and no lig. are equally fikely [ Low risk
0.55 Use fill: No Yes O] unlike to liquefy
20.00 ft Fill height: N/A 50.00 ft [l Amost certain it will not liquefy
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This software is licensed to: Willdan Geotechnical

CPT name: CPT-8

Input parameters and analysis data

Robertson (2009)
Robertson (2009)
Based on Ic value
6.70

0.55

20.00 ft

Liquefaction analysis summary plc

Depth to water table (erthg.): 20.00 ft

Average results interval:
Ic cut-off value:

Unit weight calculation:
Use fill:

Fill height:

1

2.60

Based on SBT
No

N/A

N/A
Yes
Yes
All soils
Yes
50.00 ft
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This software is licensed to: Willdan Geotechnical

CPT name: CPT-8

Input parameters and analysis data

Robertson (2009)
Robertson (2009)
Based on Ic value
6.70

0.55

20.00 ft

Check for strength loss plots (Robertson (2010))

Depth to water table (erthg.): 20.00 ft

Average results interval:
Ic cut-off value:

Unit weight calculation:
Use fill:

Fill height:

1

2.60

Based on SBT
No

N/A

N/A
Yes
Yes
All soils
Yes
50.00 ft
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This software is licensed to: Willdan Geotechnical CPT name: CPT-8

Estimation of post-earthquake settlements

Abbreviations
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This software is licensed to: Willdan Geotechnical CPT name: CPT-8

:: Post-earthquake settlement of dry sands ::

Depth Ic Kc CSR Shear, y Settle.
(ft) (%) (in)
1.00 2.06 95.72 1.38 132.16 28 725 0.29 0.004 0.00 8.63 0.00 0.000
2.00 1.80 136.73 1.11 151.71 29 752 0.29 0.008 0.00 8.63 0.00 0.001
3.00 2.04 118.84 1.35 160.63 34 878 0.29 0.010 0.01 8.63 0.00 0.001
4.00 1.87 149.79 1.16 173.83 34 894 0.29 0.014 0.01 8.63 0.01 0.001
5.00 2.40 41.31 2.32 95.71 24 484 0.29 0.071 0.06 8.63 0.04 0.010
6.00 2.90 14.55 5.68 82.69 0 0 0.29 0.000 0.00 0.00 0.00 0.000
7.00 3.16 10.76 8.76 94.30 0 0 0.29 0.000 0.00 0.00 0.00 0.000
8.00 2.86 17.72 5.31 94.17 0 0 0.29 0.000 0.00 0.00 0.00 0.000
9.00 2.71 22.66 4.07 92.13 0 0 0.29 0.000 0.00 10.85 0.00 0.000

10.00 1.70 98.11 1.04 101.66 19 582 0.29 0.136 0.15 8.63 0.09 0.023

11.00 2.12 55.00 1.50 82.53 18 540 0.29 0.219 0.25 8.63 0.16 0.038

12.00 2.09 50.63 1.43 72.35 16 504 0.29 0.356 0.48 8.63 0.30 0.072

13.00 2.07 50.80 1.40 71.37 15 524 0.29 0.361 0.50 8.63 0.30 0.073

14.00 2.73 14.62 4.24 62.05 0 0 0.29 0.000 0.00 10.85 0.00 0.000

15.00 2.99 9.37 6.64 62.18 0 0 0.29 0.000 0.00 10.85 0.00 0.000

16.00 2.32 32.03 2.02 64.61 15 509 0.28 0.674 0.93 8.63 0.53 0.127

17.00 2.40 31.24 2.30 71.96 18 571 0.28 0.451 0.52 8.63 0.29 0.070

18.00 1.74 81.74 1.07 87.27 17 692 0.28 0.235 0.29 8.63 0.16 0.039

19.00 1.75 104.58 1.07 111.79 21 916 0.28 0.107 0.10 8.63 0.05 0.013

Total estimated settlement: 0.47

Abbreviations

Equivalent clean sand normalized cone resistance
Fines correction factor

Post-liquefaction volumentric strain

Small strain shear modulus

Soil cyclic stress ratio

Cyclic shear strain

Volumetric strain after 15 cycles

Equivalent number of cycles

Volumetric strain

Calculated settlement

:: Post-earthquake settlement due to soil liquefaction ::

Depth FS DF Settlement Depth FS DF Settlement
(ft) (in) (ft) (in)
20.00 147.71 2.00 0.00 0.67 0.00 21.00 136.70 1.08 0.29 0.65 0.04
22.00 113.19 0.71 1.31 0.63 0.16 23.00 141.96 1.11 0.27 0.62 0.03
24.00 154.94 1.34 0.13 0.60 0.02 25.00 74.55 0.72 0.29 0.58 0.04
26.00 68.97 0.69 0.28 0.57 0.03 27.00 86.21 0.76 0.28 0.55 0.03
28.00 84.69 2.00 0.00 0.53 0.00 29.00 72.42 2.00 0.00 0.52 0.00
30.00 122.49 0.71 0.92 0.50 0.11 31.00 300.96 2.00 0.00 0.48 0.00
32.00 146.60 1.03 0.29 0.47 0.03 33.00 204.55 2.00 0.00 0.45 0.00
34.00 324.69 2.00 0.00 0.43 0.00 35.00 192.27 1.99 0.00 0.42 0.00
36.00 164.17 1.31 0.08 0.40 0.01 37.00 9446.94 2.00 0.00 0.38 0.00

Total estimated settlement: 0.50

Abbreviations
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Willdan Geotechnical
1515 S. Sunkist St., Suite E
Anaheim, CA 92806

LIQUEFACTION ANALYSIS REPORT

Project title : Ganahl SJC Location :
CPT file : CPT-9
Input parameters and analysis data

Robertson (2009)  G.W.T. (in-situ): 20.00 ft No Clay like behavior

Robertson (2009)  G.W.T. (earthq.): 20.00 ft N/A applied: All soils
Based on Ic value  Average results interval: 1 N/A Limit depth applied: Yes

6.70 Ic cut-off value: 2.60 Yes Limit depth: 50.00 ft

0.55 Unit weight calculation: Based on SBT Yes MSF method: Method based

Summary of liquefaction potential
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This software is licensed to: Willdan Geotechnical

CPT name: CPT-9

CPT basic interpretation plc

Input parameters and analysis data
Robertson (2009) Depth to water table (erthg.): 20.00 ft

Robertson (2009) Average results interval: 1

Based on Ic value  Ic cut-off value: 2.60

6.70 Unit weight calculation: Based on SBT
0.55 Use fill: No

20.00 ft Fill height: N/A

N/A
Yes
Yes
All soils
Yes
50.00 ft

SBT legend

[l 1 Sensitive fine grained [JJ] 4. Clayey silt to silty [] 7- Gravely sand to sand

. 2. Organic material
[l 3. Clay tossilty clay

O 5. Silty sand to sandy silt [ 8. Very stiff sand to
[ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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This software is licensed to: Willdan Geotechnical

CPT name: CPT-9

CPT basic interpretation plots (normaliz

Input parameters and analysis data
Robertson (2009) Depth to water table (erthg.): 20.00 ft

Robertson (2009) Average results interval: 1

Based on Ic value  Ic cut-off value: 2.60

6.70 Unit weight calculation: Based on SBT
0.55 Use fill: No

20.00 ft Fill height: N/A

N/A
Yes
Yes
All soils
Yes
50.00 ft

SBTn legend

[l 1 Sensitive fine grained [JJ] 4. Clayey silt to silty [] 7- Gravely sand to sand

. 2. Organic material
[l 3. Clay tossilty clay

O 5. Silty sand to sandy silt [ 8. Very stiff sand to
[ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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This software is licensed to: Willdan Geotechnical

CPT name: CPT-9

Input parameters and analysis data

Robertson (2009)
Robertson (2009)
Based on Ic value
6.70

0.55

20.00 ft

Liquefaction analysis overall plots (intermediate resi

Depth to water table (erthg.): 20.00 ft

Average results interval:
Ic cut-off value:

Unit weight calculation:
Use fill:

Fill height:

1

2.60

Based on SBT
No

N/A

N/A
Yes
Yes
All soils
Yes
50.00 ft
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This software is licensed to: Willdan Geotechnical

CPT name: CPT-9

Liquefaction analysis overall ploi

Input parameters and analysis data F.S. color scheme LPI color scheme
Robertson (2009)  Depth to water table (erthg.): 20.00 ft N/A B Amost certain it will liquefy [l Very high risk
Robertson (2009) Average results interval: 1 Yes |:| Very likely to liquefy D High risk
Based on Ic value  Ic cut-off value: 2.60 Yes ; ; ; ; -
L f; lig. lly likel
6.70 Unit weight calculation: Based on SBT All soils [ Iql'Je actu?n and no lig. are equally fikely [ Low risk
0.55 Use fill: No Yes O] unlike to liquefy
20.00 ft Fill height: N/A 50.00 ft [l Amost certain it will not liquefy
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This software is licensed to: Willdan Geotechnical

CPT name: CPT-9

Input parameters and analysis data

Robertson (2009)
Robertson (2009)
Based on Ic value
6.70

0.55

20.00 ft

Liquefaction analysis summary plc

Depth to water table (erthg.): 20.00 ft

Average results interval:
Ic cut-off value:

Unit weight calculation:
Use fill:

Fill height:

1

2.60

Based on SBT
No

N/A

N/A
Yes
Yes
All soils
Yes
50.00 ft
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This software is licensed to: Willdan Geotechnical

CPT name: CPT-9

Input parameters and analysis data

Robertson (2009)
Robertson (2009)
Based on Ic value
6.70

0.55

20.00 ft

Check for strength loss plots (Robertson (2010))

Depth to water table (erthg.): 20.00 ft

Average results interval:
Ic cut-off value:

Unit weight calculation:
Use fill:

Fill height:

1

2.60

Based on SBT
No

N/A

N/A
Yes
Yes
All soils
Yes
50.00 ft

CLiq v.2.2.0.32 - CPT Liquefaction Assessment Software - Report created on: 9/21/2018, 2:13:19 PM

Project file: \\wgi-geo-nas.wgc.com\Division\All Projects\Active Projects\18 Active Projects\108164-2000 Ganahl, San Juan Capistrano\Calculations\Liquefaction Final\10 ft RR SF 1.1.clc

84



This software is licensed to: Willdan Geotechnical CPT name: CPT-9

Estimation of post-earthquake settlements

Abbreviations
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This software is licensed to: Willdan Geotechnical CPT name: CPT-9

:: Post-earthquake settlement of dry sands ::

Depth Ic Kc CSR Shear, y Settle.
(ft) (%) (in)
1.00 2.54 54.59 2.96 161.77 42 760 0.29 0.003 0.00 8.63 0.00 0.000
2.00 2.22 50.82 1.71 86.89 20 472 0.29 0.016 0.02 8.63 0.01 0.003
3.00 2.88 12.82 5.46 70.06 0 0 0.29 0.000 0.00 10.85 0.00 0.000
4.00 2.28 26.49 1.88 49.91 12 266 0.29 0.445 0.85 8.63 0.62 0.149
5.00 2.42 31.93 2.40 76.63 19 384 0.29 0.136 0.14 8.63 0.10 0.025
6.00 2.72 22.28 4.14 92.30 0 0 0.29 0.000 0.00 0.00 0.00 0.000
7.00 2.81 19.35 4.83 93.56 0 0 0.29 0.000 0.00 0.00 0.00 0.000
8.00 2.48 36.03 2.69 97.01 25 469 0.29 0.173 0.13 8.63 0.09 0.022
9.00 2.78 22.20 4.63 102.68 0 0 0.29 0.000 0.00 0.00 0.00 0.000

10.00 2.64 25.46 3.57 90.90 0 0 0.29 0.000 0.00 0.00 0.00 0.000

11.00 2.65 24.45 3.67 89.71 0 0 0.29 0.000 0.00 10.85 0.00 0.000

12.00 2.40 35.29 2.30 81.22 20 483 0.29 0.399 0.40 8.63 0.25 0.060

13.00 1.87 86.95 1.16 100.90 20 702 0.29 0.114 0.11 8.63 0.07 0.017

14.00 1.67 127.67 1.02 129.58 24 856 0.29 0.075 0.06 8.63 0.04 0.009

15.00 1.58 154.26 1.00 154.26 28 967 0.29 0.063 0.04 8.63 0.02 0.006

16.00 1.45 164.58 1.00 164.58 28 913 0.28 0.080 0.05 8.63 0.03 0.007

17.00 1.53 141.38 1.00 141.38 25 895 0.28 0.094 0.07 8.63 0.04 0.010

18.00 1.49 149.43 1.00 149.43 26 927 0.28 0.095 0.07 8.63 0.04 0.009

19.00 1.41 159.33 1.00 159.33 27 909 0.28 0.109 0.08 8.63 0.04 0.010

Total estimated settlement: 0.33

Abbreviations

Equivalent clean sand normalized cone resistance
Fines correction factor

Post-liquefaction volumentric strain

Small strain shear modulus

Soil cyclic stress ratio

Cyclic shear strain

Volumetric strain after 15 cycles

Equivalent number of cycles

Volumetric strain

Calculated settlement

:: Post-earthquake settlement due to soil liquefaction ::

Depth FS DF Settlement Depth FS DF Settlement
(ft) (in) (ft) (in)
20.00 161.74 2.00 0.00 0.67 0.00 21.00 182.58 2.00 0.00 0.65 0.00
22.00 183.85 2.00 0.00 0.63 0.00 23.00 124.15 0.83 0.91 0.62 0.11
24.00 105.33 0.59 1.34 0.60 0.16 25.00 3264.49 2.00 0.00 0.58 0.00

Total estimated settlement: 0.27

Abbreviations
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Willdan Geotechnical
1515 S. Sunkist St., Suite E
Anaheim, CA 92806

LIQUEFACTION ANALYSIS REPORT

Project title : Ganahl SJC Location :
CPT file : CPT-10
Input parameters and analysis data

Robertson (2009)  G.W.T. (in-situ): 20.00 ft No Clay like behavior

Robertson (2009)  G.W.T. (earthq.): 20.00 ft N/A applied: All soils
Based on Ic value  Average results interval: 1 N/A Limit depth applied: Yes

6.70 Ic cut-off value: 2.60 Yes Limit depth: 50.00 ft

0.55 Unit weight calculation: Based on SBT Yes MSF method: Method based

Summary of liquefaction potential
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This software is licensed to: Willdan Geotechnical

CPT name: CPT-10

CPT basic interpretation plc

Input parameters and analysis data
Robertson (2009) Depth to water table (erthg.): 20.00 ft

Robertson (2009) Average results interval: 1

Based on Ic value  Ic cut-off value: 2.60

6.70 Unit weight calculation: Based on SBT
0.55 Use fill: No

20.00 ft Fill height: N/A

N/A
Yes
Yes
All soils
Yes
50.00 ft

SBT legend

[l 1 Sensitive fine grained [JJ] 4. Clayey silt to silty [] 7- Gravely sand to sand

. 2. Organic material
[l 3. Clay tossilty clay

O 5. Silty sand to sandy silt [ 8. Very stiff sand to
[ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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This software is licensed to: Willdan Geotechnical

CPT name: CPT-10

CPT basic interpretation plots (normaliz

Input parameters and analysis data
Robertson (2009) Depth to water table (erthg.): 20.00 ft

Robertson (2009) Average results interval: 1

Based on Ic value  Ic cut-off value: 2.60

6.70 Unit weight calculation: Based on SBT
0.55 Use fill: No

20.00 ft Fill height: N/A

N/A
Yes
Yes
All soils
Yes
50.00 ft

SBTn legend

[l 1 Sensitive fine grained [JJ] 4. Clayey silt to silty [] 7- Gravely sand to sand

. 2. Organic material
[l 3. Clay tossilty clay

O 5. Silty sand to sandy silt [ 8. Very stiff sand to
[ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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This software is licensed to: Willdan Geotechnical

CPT name: CPT-10

Input parameters and analysis data

Robertson (2009)
Robertson (2009)
Based on Ic value
6.70

0.55

20.00 ft

Liquefaction analysis overall plots (intermediate resi

Depth to water table (erthg.): 20.00 ft

Average results interval:
Ic cut-off value:

Unit weight calculation:
Use fill:

Fill height:

1

2.60

Based on SBT
No

N/A

N/A
Yes
Yes
All soils
Yes
50.00 ft
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This software is licensed to: Willdan Geotechnical

CPT name: CPT-10

Liquefaction analysis overall ploi

Input parameters and analysis data F.S. color scheme LPI color scheme
Robertson (2009)  Depth to water table (erthg.): 20.00 ft N/A B Amost certain it will liquefy [l Very high risk
Robertson (2009) Average results interval: 1 Yes |:| Very likely to liquefy D High risk
Based on Ic value  Ic cut-off value: 2.60 Yes ; ; ; ; -
L f; lig. lly likel
6.70 Unit weight calculation: Based on SBT All soils [ Iql'Je actu?n and no lig. are equally fikely [ Low risk
0.55 Use fill: No Yes O] unlike to liquefy
20.00 ft Fill height: N/A 50.00 ft [l Amost certain it will not liquefy
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This software is licensed to: Willdan Geotechnical

CPT name: CPT-10

Input parameters and analysis data

Robertson (2009)
Robertson (2009)
Based on Ic value
6.70

0.55

20.00 ft

Liquefaction analysis summary plc

Depth to water table (erthg.): 20.00 ft

Average results interval:
Ic cut-off value:

Unit weight calculation:
Use fill:

Fill height:

1

2.60

Based on SBT
No

N/A

N/A
Yes
Yes
All soils
Yes
50.00 ft
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This software is licensed to: Willdan Geotechnical

CPT name: CPT-10

Input parameters and analysis data

Robertson (2009)
Robertson (2009)
Based on Ic value
6.70

0.55

20.00 ft

Check for strength loss plots (Robertson (2010))

Depth to water table (erthg.): 20.00 ft

Average results interval:
Ic cut-off value:

Unit weight calculation:
Use fill:

Fill height:

1

2.60

Based on SBT
No

N/A

N/A
Yes
Yes
All soils
Yes
50.00 ft
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This software is licensed to: Willdan Geotechnical CPT name: CPT-10

Estimation of post-earthquake settlements

Abbreviations
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This software is licensed to: Willdan Geotechnical CPT name: CPT-10

:: Post-earthquake settlement of dry sands ::

Depth Ic Kc CSR Shear, y Settle.
(ft) (%) (in)
1.00 2.15 91.18 1.55 141.08 31 775 0.29 0.003 0.00 8.63 0.00 0.000
2.00 2.13 84.55 1.52 128.22 28 705 0.29 0.008 0.01 8.63 0.00 0.001
3.00 1.91 115.98 1.19 138.43 28 725 0.29 0.013 0.01 8.63 0.01 0.002
4.00 2.40 51.46 2.33 119.78 30 605 0.29 0.027 0.02 8.63 0.01 0.003
5.00 1.88 96.84 1.17 113.44 23 587 0.29 0.040 0.03 8.63 0.03 0.006
6.00 2.25 42.55 1.79 76.17 18 410 0.29 0.182 0.21 8.63 0.15 0.036
7.00 2.90 12.26 5.73 70.19 0 0 0.29 0.000 0.00 0.00 0.00 0.000
8.00 3.09 8.99 7.81 70.20 0 0 0.29 0.000 0.00 0.00 0.00 0.000
9.00 3.06 7.06 7.42 52.43 0 0 0.29 0.000 0.00 0.00 0.00 0.000

10.00 2.55 21.90 3.05 66.79 18 311 0.29 2.923 3.39 8.63 2.21 0.529

11.00 1.88 81.49 1.17 95.30 19 606 0.29 0.135 0.14 8.63 0.09 0.022

12.00 1.61 144.06 1.00 144.06 26 842 0.29 0.062 0.04 8.63 0.03 0.007

13.00 1.75 112.55 1.07 120.94 23 806 0.29 0.079 0.07 8.63 0.04 0.010

14.00 2.33 40.70 2.04 83.21 20 589 0.29 0.254 0.26 8.63 0.15 0.037

15.00 1.61 117.07 1.00 117.07 21 768 0.29 0.116 0.11 8.63 0.06 0.015

16.00 1.61 125.14 1.00 125.14 23 850 0.28 0.098 0.08 8.63 0.05 0.012

17.00 1.56 146.49 1.00 146.49 26 956 0.28 0.080 0.06 8.63 0.03 0.008

18.00 1.53 150.90 1.00 150.90 27 983 0.28 0.082 0.06 8.63 0.03 0.008

19.00 1.56 131.87 1.00 131.87 23 918 0.28 0.108 0.09 8.63 0.05 0.011

Total estimated settlement: 0.71

Abbreviations

Equivalent clean sand normalized cone resistance
Fines correction factor

Post-liquefaction volumentric strain

Small strain shear modulus

Soil cyclic stress ratio

Cyclic shear strain

Volumetric strain after 15 cycles

Equivalent number of cycles

Volumetric strain

Calculated settlement

:: Post-earthquake settlement due to soil liquefaction ::

Depth FS DF Settlement Depth FS DF Settlement
(ft) (in) (ft) (in)
20.00 91.40 2.00 0.00 0.67 0.00 21.00 87.02 0.48 1.70 0.65 0.20
22.00 109.20 0.66 1.38 0.63 0.17 23.00 171.64 1.77 0.00 0.62 0.00
24.00 223.75 2.00 0.00 0.60 0.00 25.00 242.09 2.00 0.00 0.58 0.00
26.00 310.43 2.00 0.00 0.57 0.00 27.00 257.24 2.00 0.00 0.55 0.00
28.00 223.56 2.00 0.00 0.53 0.00 29.00 1496.40 2.00 0.00 0.52 0.00

Total estimated settlement: 0.37

Abbreviations
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Willdan Geotechnical
1515 S. Sunkist St., Suite E
Anaheim, CA 92806

LIQUEFACTION ANALYSIS REPORT

Project title : Ganahl SJC Location :
CPT file : CPT-11
Input parameters and analysis data

Robertson (2009)  G.W.T. (in-situ): 20.00 ft No Clay like behavior

Robertson (2009)  G.W.T. (earthq.): 20.00 ft N/A applied: All soils
Based on Ic value  Average results interval: 1 N/A Limit depth applied: Yes

6.70 Ic cut-off value: 2.60 Yes Limit depth: 50.00 ft

0.55 Unit weight calculation: Based on SBT Yes MSF method: Method based

Summary of liquefaction potential
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This software is licensed to: Willdan Geotechnical

CPT name: CPT-11

CPT basic interpretation plc

Input parameters and analysis data
Robertson (2009) Depth to water table (erthg.): 20.00 ft

Robertson (2009) Average results interval: 1

Based on Ic value  Ic cut-off value: 2.60

6.70 Unit weight calculation: Based on SBT
0.55 Use fill: No

20.00 ft Fill height: N/A

N/A
Yes
Yes
All soils
Yes
50.00 ft

SBT legend

[l 1 Sensitive fine grained [JJ] 4. Clayey silt to silty [] 7- Gravely sand to sand

. 2. Organic material
[l 3. Clay tossilty clay

O 5. Silty sand to sandy silt [ 8. Very stiff sand to
[ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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This software is licensed to: Willdan Geotechnical

CPT name: CPT-11

CPT basic interpretation plots (normaliz

Input parameters and analysis data
Robertson (2009) Depth to water table (erthg.): 20.00 ft

Robertson (2009) Average results interval: 1

Based on Ic value  Ic cut-off value: 2.60

6.70 Unit weight calculation: Based on SBT
0.55 Use fill: No

20.00 ft Fill height: N/A

N/A
Yes
Yes
All soils
Yes
50.00 ft

SBTn legend

[l 1 Sensitive fine grained [JJ] 4. Clayey silt to silty [] 7- Gravely sand to sand

. 2. Organic material
[l 3. Clay tossilty clay

O 5. Silty sand to sandy silt [ 8. Very stiff sand to
[ 6. Clean sand to silty sand [] 9. Very stiff fine grained
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This software is licensed to: Willdan Geotechnical

CPT name: CPT-11

Input parameters and analysis data

Robertson (2009)
Robertson (2009)
Based on Ic value
6.70

0.55

20.00 ft

Liquefaction analysis overall plots (intermediate resi

Depth to water table (erthg.): 20.00 ft

Average results interval:
Ic cut-off value:

Unit weight calculation:
Use fill:

Fill height:

1

2.60

Based on SBT
No

N/A

N/A
Yes
Yes
All soils
Yes
50.00 ft
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This software is licensed to: Willdan Geotechnical

CPT name: CPT-11

Liquefaction analysis overall ploi

Input parameters and analysis data F.S. color scheme LPI color scheme
Robertson (2009)  Depth to water table (erthg.): 20.00 ft N/A B Amost certain it will liquefy [l Very high risk
Robertson (2009) Average results interval: 1 Yes |:| Very likely to liquefy D High risk
Based on Ic value  Ic cut-off value: 2.60 Yes ; ; ; ; -
L f; lig. lly likel
6.70 Unit weight calculation: Based on SBT All soils [ Iql'Je actu?n and no lig. are equally fikely [ Low risk
0.55 Use fill: No Yes O] unlike to liquefy
20.00 ft Fill height: N/A 50.00 ft [l Amost certain it will not liquefy
100
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This software is licensed to: Willdan Geotechnical

CPT name: CPT-11

Input parameters and analysis data

Robertson (2009)
Robertson (2009)
Based on Ic value
6.70

0.55

20.00 ft

Liquefaction analysis summary plc

Depth to water table (erthg.): 20.00 ft

Average results interval:
Ic cut-off value:

Unit weight calculation:
Use fill:

Fill height:

1

2.60

Based on SBT
No

N/A

N/A
Yes
Yes
All soils
Yes
50.00 ft
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This software is licensed to: Willdan Geotechnical

CPT name: CPT-11

Input parameters and analysis data

Robertson (2009)
Robertson (2009)
Based on Ic value
6.70

0.55

20.00 ft

Check for strength loss plots (Robertson (2010))

Depth to water table (erthg.): 20.00 ft

Average results interval:
Ic cut-off value:

Unit weight calculation:
Use fill:

Fill height:

1

2.60

Based on SBT
No

N/A

N/A
Yes
Yes
All soils
Yes
50.00 ft

CLiq v.2.2.0.32 - CPT Liquefaction Assessment Software - Report created on: 9/21/2018, 2:13:26 PM

Project file: \\wgi-geo-nas.wgc.com\Division\All Projects\Active Projects\18 Active Projects\108164-2000 Ganahl, San Juan Capistrano\Calculations\Liquefaction Final\10 ft RR SF 1.1.clc

102



This software is licensed to: Willdan Geotechnical CPT name: CPT-11

Estimation of post-earthquake settlements

Abbreviations
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This software is licensed to: Willdan Geotechnical CPT name: CPT-11

:: Post-earthquake settlement of dry sands ::

Depth Ic Kc CSR Shear, y Settle.
(ft) (%) (in)
1.00 2.16 76.57 1.57 120.51 27 661 0.29 0.004 0.00 8.63 0.00 0.001
2.00 2.01 97.62 1.31 128.30 27 698 0.29 0.008 0.01 8.63 0.00 0.001
3.00 2.03 100.21 1.34 134.12 28 732 0.29 0.013 0.01 8.63 0.01 0.001
4.00 1.61 219.40 1.00 219.40 40 942 0.29 0.012 0.01 8.63 0.00 0.001
5.00 1.94 108.92 1.23 134.28 27 715 0.29 0.026 0.02 8.63 0.01 0.003
6.00 1.97 115.02 1.27 145.77 30 785 0.29 0.028 0.02 8.63 0.01 0.003
7.00 2.24 98.82 1.76 174.11 40 940 0.29 0.025 0.01 8.63 0.01 0.002
8.00 2.07 124.69 1.40 174.66 37 973 0.29 0.028 0.01 8.63 0.01 0.002
9.00 2.23 77.57 1.75 135.55 31 770 0.29 0.055 0.03 8.63 0.02 0.005

10.00 2.34 50.95 2.08 106.22 25 610 0.29 0.129 0.10 8.63 0.06 0.015

11.00 2.23 54.87 1.74 95.48 22 624 0.29 0.143 0.13 8.63 0.08 0.020

12.00 1.99 82.50 1.29 106.58 22 766 0.29 0.089 0.08 8.63 0.05 0.012

13.00 3.06 12.72 7.44 94.61 0 0 0.29 0.000 0.00 10.85 0.00 0.000

14.00 2.96 11.70 6.27 73.38 0 0 0.29 0.000 0.00 10.85 0.00 0.000

15.00 2.36 34.22 2.15 73.44 18 561 0.29 0.412 0.48 8.63 0.28 0.067

16.00 2.63 21.56 3.50 75.49 0 0 0.28 0.000 0.00 10.85 0.00 0.000

17.00 1.86 67.32 1.15 77.64 15 652 0.28 0.286 0.39 8.63 0.22 0.053

18.00 1.63 126.33 1.00 126.33 23 953 0.28 0.094 0.08 8.63 0.04 0.010

19.00 1.53 191.65 1.00 191.65 34 1299 0.29 0.051 0.03 8.63 0.01 0.004

Total estimated settlement: 0.20

Abbreviations

Equivalent clean sand normalized cone resistance
Fines correction factor

Post-liquefaction volumentric strain

Small strain shear modulus

Soil cyclic stress ratio

Cyclic shear strain

Volumetric strain after 15 cycles

Equivalent number of cycles

Volumetric strain

Calculated settlement

:: Post-earthquake settlement due to soil liquefaction ::

Depth FS DF Settlement Depth FS DF Settlement
(ft) (in) (ft) (in)

20.00 206.93 2.00 0.00 0.67 0.00 21.00 192.58 2.00 0.00 0.65 0.00
22.00 108.36 0.65 1.39 0.63 0.17 23.00 160.82 1.49 0.00 0.62 0.00
24.00 271.66 2.00 0.00 0.60 0.00 25.00 246.77 2.00 0.00 0.58 0.00
26.00 228.84 2.00 0.00 0.57 0.00 27.00 157.13 1.30 0.12 0.55 0.01
28.00 158.64 1.31 0.11 0.53 0.01 29.00 147.65 1.08 0.22 0.52 0.03
30.00 1149.07 2.00 0.00 0.50 0.00

Total estimated settlement: 0.22

Abbreviations
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