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The contents of this appendix shall be integrated with the geotechnical engineering 

study of which it is a part.  The data contained in this appendix shall not be used in whole or in 

part as a sole source for information or recommendations regarding the project site. 





 

RESULTS OF SLOPE STABILITY (STATIC, BELOW FOOTING) 

Retaining Wall 353R, Station 355+00 

Route 15/56 Separation Managed Lanes 

San Diego County, California 
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2.4

Caltrans Route 15/56

Separation Managed Lanes, Stage 1

Retaining Wall 353R

Slope Stability Analysis

Station 355+00

Seismic Coefficient: (none)

Surcharge Load:  (none)

No groundwater

FoSmin = 2.4 (Spencer)

Description: Proposed Fill

Unit Weight: 21

Cohesion: 13

Phi: 33

Not to Scale

Description: Bedrock (volcanics)

Unit Weight: 22.5

Cohesion: 30

Phi: 35

Description: Bedrock (claystone)

Unit Weight: 21

Cohesion: 50

Phi: 24

Description: Bedrock (sandstone)

Unit Weight: 22.5

Cohesion: 25

Phi: 30
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RESULTS OF SLOPE STABILITY (SEISMIC, BELOW FOOTING) 

Retaining Wall 353R, Station 355+00 

Route 15/56 Separation Managed Lanes 

San Diego County, California 
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1.7

Caltrans Route 15/56

Separation Managed Lanes, Stage 1

Retaining Wall 353R

Slope Stability Analysis

Station 355+00

Seismic Coefficient: (0.2)

Surcharge Load:  (none)

No groundwater

FoSmin = 1.7 (Spencer)

Description: Proposed Fill

Unit Weight: 21

Cohesion: 13

Phi: 33

Not to Scale

Description: Bedrock (volcanics)

Unit Weight: 22.5

Cohesion: 30

Phi: 35

Description: Bedrock (claystone)

Unit Weight: 21

Cohesion: 50

Phi: 24

Description: Bedrock (sandstone)

Unit Weight: 22.5

Cohesion: 25

Phi: 30

Distance (m)
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RESULTS OF SLOPE STABILITY (STATIC, AT TOE) 

Retaining Wall 353R, Station 355+00 

Route 15/56 Separation Managed Lanes 

San Diego County, California 
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2.4

Caltrans Route 15/56

Separation Managed Lanes, Stage 1

Retaining Wall 353R

Slope Stability Analysis

Station 355+00

Seismic Coefficient: (none)

Surcharge Load:  (none)

No groundwater

FoSmin = 2.4 (Spencer)

Description: Proposed Fill

Unit Weight: 21

Cohesion: 13

Phi: 33

Not to Scale

Description: Bedrock (volcanics)

Unit Weight: 22.5

Cohesion: 30

Phi: 35

Description: Bedrock (claystone)

Unit Weight: 21

Cohesion: 50

Phi: 24

Description: Bedrock (sandstone)

Unit Weight: 22.5

Cohesion: 25

Phi: 30

Distance (m)
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RESULTS OF SLOPE STABILITY (SEISMIC, AT TOE) 

Retaining Wall 353R, Station 355+00 

Route 15/56 Separation Managed Lanes 

San Diego County, California 
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1.6

Caltrans Route 15/56

Separation Managed Lanes, Stage 1

Retaining Wall 353R

Slope Stability Analysis

Station 355+00

Seismic Coefficient: (0.2)

Surcharge Load:  (none)

No groundwater

FoSmin = 1.5 (Spencer)

Description: Proposed Fill

Unit Weight: 21

Cohesion: 13

Phi: 33

Not to Scale

Description: Bedrock (volcanics)

Unit Weight: 22.5

Cohesion: 30

Phi: 35

Description: Bedrock (claystone)

Unit Weight: 21

Cohesion: 50

Phi: 24

Description: Bedrock (sandstone)

Unit Weight: 22.5

Cohesion: 25

Phi: 30

Distance (m)
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RESULTS OF SLOPE STABILITY (STATIC, BELOW FOOTING) 

Retaining Wall 357R1, Station 358+80 

Route 15/56 Separation Managed Lanes 

San Diego County, California 
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1.9

Not to Scale

Caltrans Route 15/56

Separation Managed Lanes, Stage 1

Retaining Wall 357R1

Slope Stability Analyses

Station 358+80

Seismic Coefficient: (none)

Surcharge Load:  (none)

No groundwater

FoSmin = 1.9 (Spencer)

Proposed Fill

Unit Weight: 21

Cohesion: 13

Phi: 33

Bedrock: Sandstone

Unit Weight: 22.5

Cohesion: 25

Phi: 30

Bedrock: Claystone

Unit Weight: 21

Cohesion: 50

Phi: 24

Bedrock: Sandstone

Bedrock: Claystone

Bedrock: Sandstone

Bedrock: Claystone

Bedrock: Sandstone

Proposed Fill

Distance (m)
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RESULTS OF SLOPE STABILITY (SEISMIC, BELOW FOOTING) 

Retaining Wall 357R1, Station 358+80 

Route 15/56 Separation Managed Lanes 

San Diego County, California 
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1.3

Not to Scale

Caltrans Route 15/56

Separation Managed Lanes, Stage 1

Retaining Wall 357R1

Slope Stability Analysis

Station 358+80

Seismic Coefficient: (0.2)

Surcharge Load:  (none)

No groundwater

FoSmin = 1.3 (Spencer)

Proposed Fill

Unit Weight: 21

Cohesion: 13

Phi: 33

Bedrock: Sandstone

Unit Weight: 22.5

Cohesion: 25

Phi: 30

Bedrock: Claystone

Unit Weight: 21

Cohesion: 50

Phi: 24

Bedrock: Sandstone

Bedrock: Claystone

Bedrock: Sandstone

Bedrock: Claystone

Bedrock: Sandstone

Proposed Fill
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RESULTS OF SLOPE STABILITY (STATIC, AT TOE) 

Retaining Wall 361L, Station 363+13 

Route 15/56 Separation Managed Lanes 

San Diego County, California 
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2.6

Surcharge Load:  20 kPa

Caltrans Route 15/56

Separation Managed Lanes, Stage 1

Retaining Wall 361L 

Slope Stability Analysis

Station 363+13

Seismic Coefficient: (none)

Surcharge Load:  20 kPa

No groundwater

FoSmin = 2.6 (Spencer)

Surcharge Load:  20 kPa

Not to Scale

Existing Fill (SC-CL)

Unit Weight: 21

Cohesion: 20

Phi: 27

Surcharge Load:  20 kPaSurcharge Load:  20 kPa

Native Soil:

Unit Weight: 21

Cohesion: 20

Phi: 24

Proposed Fill

Unit Weight: 21

Cohesion: 13

Phi: 33

Surcharge Load:  20 kPa
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RESULTS OF SLOPE STABILITY (SEISMIC, AT TOE) 

Retaining Wall 361L, Station 363+13 

Route 15/56 Separation Managed Lanes 

San Diego County, California 
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1.9

Surcharge Load:  20 kPa

Caltrans Route 15/56

Separation Managed Lanes, Stage 1

Retaining Wall 361L 

Slope Stability Analysis

Station 363+13

Seismic Coefficient: (0.2)

Surcharge Load:  20 kPa

No groundwater

FoSmin = 1.9 (Spencer)

Surcharge Load:  20 kPa

Not to Scale

Existing Fill (SC-CL)

Unit Weight: 21

Cohesion: 20

Phi: 27

Surcharge Load:  20 kPaSurcharge Load:  20 kPa

Native Soil:

Unit Weight: 21

Cohesion: 20

Phi: 24

Proposed Fill

Unit Weight: 21

Cohesion: 13

Phi: 33
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RESULTS OF SLOPE STABILITY (STATIC, AT TOE) 

Retaining Wall 361L, Station 363+13 

Route 15/56 Separation Managed Lanes 

San Diego County, California 
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2.2

Surcharge Load:  20 kPa

Caltrans Route 15/56

Separation Managed Lanes, Stage 1

Retaining Wall 361L 

Slope Stability Analysis

Station 363+13

Seismic Coefficient: (none)

Surcharge Load:  20 kPa

No groundwater

FoSmin = 2.2 (Spencer)

Surcharge Load:  20 kPa

Not to Scale

Existing Fill (SC-CL)

Unit Weight: 21

Cohesion: 20

Phi: 27

Surcharge Load:  20 kPaSurcharge Load:  20 kPa

Native Soil:

Unit Weight: 21

Cohesion: 20

Phi: 24

Proposed Fill

Unit Weight: 21

Cohesion: 19

Phi: 35
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RESULTS OF SLOPE STABILITY (SEISMIC, AT TOE) 

Retaining Wall 361L, Station 363+13 

Route 15/56 Separation Managed Lanes 

San Diego County, California 
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1.5

Surcharge Load:  20 kPa

Caltrans Route 15/56

Separation Managed Lanes, Stage 1

Retaining Wall 361L1 

Slope Stability Analysis

Station 363+13

Seismic Coefficient: (0.2)

Surcharge Load:  20 kPa

No groundwater

FoSmin = 1.5 (Spencer)

Surcharge Load:  20 kPa

Not to Scale

Existing Fill (SC)

Unit Weight: 21

Cohesion: 20

Phi: 27

Surcharge Load:  20 kPaSurcharge Load:  20 kPa

Native Soil

Unit Weight: 21

Cohesion: 20

Phi: 24

Proposed Fill

Unit Weight: 21

Cohesion: 13

Phi: 33

Surcharge Load:  20 kPa
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RESULTS OF SLOPE STABILITY (STATIC, BELOW FOOTING) 

Retaining Wall 361R, Station 362+40 

Route 15/56 Separation Managed Lanes 

San Diego County, California 
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3.3

Existing Fill (SC-CL)

Unit Weight: 21

Cohesion: 20

Phi: 27

Native Soil

Unit Weight: 21

Cohesion: 20

Phi: 24

Surcharge Load:  20 kPa

Caltrans Route 15/56

Separation Managed Lanes, Stage 1

Retaining Wall 361R 

Slope Stability Analysis

Station 362+40

Seismic Coefficient: (none)

Surcharge Load:  20 kPa

No groundwater

FoSmin = 3.3 (Spencer)

Not to Scale

Bedrock: Sandstone

Proposed Fill

Unit Weight: 21

Cohesion: 13

Phi: 33

Distance (m)
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RESULTS OF SLOPE STABILITY (SEISMIC, BELOW FOOTING) 

Retaining Wall 361R, Station 362+40 

Route 15/56 Separation Managed Lanes 

San Diego County, California 
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2.3

Existing Fill (SC-CL)

Unit Weight: 21

Cohesion: 20

Phi: 27

Native Soil

Unit Weight: 21

Cohesion: 20

Phi: 24

Surcharge Load:  20 kPa

Caltrans Route 15/56

Separation Managed Lanes, Stage 1

Retaining Wall 361R 

Slope Stability Analysis

Station 362+40

Seismic Coefficient: (0.2)

Surcharge Load:  20 kPa

No groundwater

FoSmin = 2.3 (Spencer)

Not to Scale

Bedrock: Sandstone

Proposed Fill

Unit Weight: 21

Cohesion: 13

Phi: 33
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RESULTS OF SLOPE STABILITY (STATIC, AT TOE) 

Retaining Wall 361R, Station 362+40 

Route 15/56 Separation Managed Lanes 

San Diego County, California 
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2.5

Existing Fill (SC-CL)

Unit Weight: 21

Cohesion: 20

Phi: 27

Native Soil

Unit Weight: 21

Cohesion: 20

Phi: 24

Surcharge Load:  20 kPa

Caltrans Route 15/56

Separation Managed Lanes, Stage 1

Retaining Wall 361R 

Slope Stability Analysis

Station 362+40

Seismic Coefficient: (none)

Surcharge Load:  20 kPa

No groundwater

FoSmin = 2.5 (Spencer)

Not to Scale

Bedrock: Sandstone

Proposed Fill

Unit Weight: 21

Cohesion: 13

Phi: 33
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RESULTS OF SLOPE STABILITY (SEISMIC, AT TOE) 

Retaining Wall 361R, Station 362+40 

Route 15/56 Separation Managed Lanes 

San Diego County, California 
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1.6

Existing Fill (SC-CL)

Unit Weight: 21

Cohesion: 20

Phi: 27

Native Soil

Unit Weight: 21

Cohesion: 20

Phi: 24

Surcharge Load:  20 kPa

Caltrans Route 15/56

Separation Managed Lanes, Stage 1

Retaining Wall 361R 

Slope Stability Analysis

Station 362+40

Seismic Coefficient: (0.2)

Surcharge Load:  20 kPa

No groundwater

FoSmin = 1.6 (Spencer)

Not to Scale

Bedrock: Sandstone

Proposed Fill

Unit Weight: 21

Cohesion: 13

Phi: 33

Distance (m)
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RESULTS OF SLOPE STABILITY (STATIC) 

Retaining Wall 361L1, Station 361+60 

Route 15/56 Separation Managed Lanes 

San Diego County, California 
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2.1

Not to Scale

Caltrans Route 15/56

Separation Managed Lanes, Stage 1

Retaining Wall 361L1

Slope Stability Analysis

Station 361+60

Seismic Coefficient: (none)

Surcharge Load:  (none)

No groundwater

FoSmin = 2.1 (Spencer)

Proposed Fill

Unit Weight: 21

Cohesion: 13

Phi: 33

Bedrock: Sandstone

Unit Weight: 22.5

Cohesion: 25

Phi: 30

Bedrock: Claystone

Unit Weight: 21

Cohesion: 50

Phi: 24

Bedrock: Sandstone

Bedrock: Sandstone

Bedrock: Claystone

Distance (m)
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RESULTS OF SLOPE STABILITY (SEISMIC) 

Retaining Wall 361L1, Station 361+60 

Route 15/56 Separation Managed Lanes 

San Diego County, California 
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1.5

Not to Scale

Caltrans Route 15/56

Separation Managed Lanes, Stage 1

Retaining Wall 361L1

Slope Stability Analyses

Station 361+60

Seismic Coefficient: (0.2)

Surcharge Load:  (none)

No groundwater

FoSmin = 1.5 (Spencer)

Proposed Fill

Unit Weight: 21

Cohesion: 13

Phi: 33

Bedrock: Sandstone

Unit Weight: 22.5

Cohesion: 25

Phi: 30

Bedrock: Claystone

Unit Weight: 21

Cohesion: 50

Phi: 24

Bedrock: Sandstone

Bedrock: Sandstone

Bedrock: Claystone
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