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F.S. = 1.309

Factor of Safety = 1.309,  X = 30.21,  Y = 46.86,  R = 37.02
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Elara
Concrete Truck Surcharge

15' Offset

1:1 Slope

Ht = 10 ft 

Surcharge
Load



     =========================================================================

                      STABLPro for Windows, Version 2015.4.5    

                              Upgraded from:  

                              FHWA-PCSTABLE   

                       Serial Number :  357267753

                          --Slope Stability Analysis--

                       Simplified Janbu, Simplified Bishop

                         or Spencer Method of Slices

     =========================================================================

     This program is licensed to : 

     Korpi Cannon Engineering PLLC

     Las Vegas, NV, USA

     Path to file locations      : 

D:\Dropbox\Korpi_Cannon_Engineering\Projects\KC-0119 - MZB Engineering\Design\Excav 

- Shoring\2.0 Elara_Luna\Elara\Design\

     Name of input data file     : Concrete Truck - Vert.sl4d

     Name of output file         : Concrete Truck - Vert.sl4o

     Name of plot output file    : Concrete Truck - Vert.sl4p

 

     -------------------------------------------------------------------------

                          Time and Date of Analysis

     -------------------------------------------------------------------------

               Date:  March 04, 2025     Time:  05:47:38

1

          PROBLEM DESCRIPTION   New Slope                               

                                                                        

          BOUNDARY COORDINATES

              4 Top   Boundaries

              4 Total Boundaries
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          Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type

             No.         ft.        ft.        ft.        ft.     Below Bnd

              1          0.00      10.00      30.00      10.00        1

              2         30.00      10.00      30.25      14.00        1

              3         30.25      14.00      36.25      20.00        1

              4         36.25      20.00     100.00      20.00        1

1

         ISOTROPIC SOIL PARAMETERS

           1 Type(s) of Soil

          Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.

          Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface

           No.   pcf      pcf      psf      (deg)   Param.     psf     No.

            1   115.0    115.0     210.0     19.0    0.00       0.0      0

1

         BOUNDARY LOAD(S)

              1 Load(s) Specified

          Load        X-Left      X-Right     Intensity     Deflection

           No.          ft.          ft.         psf        (deg)

            1          52.25        56.25       3361.0          0.0

          NOTE - Intensity Is Specified As A Uniformly Distributed

                 Force Acting On A Horizontally Projected Surface.

1

          A Critical Failure Surface Searching Method, Using A Random 

          Technique For Generating Circular Surfaces, Has Been Specified.

          100 Trial Surfaces Have Been Generated.

           10 Surfaces Initiate From Each Of 10 Points Equally Spaced

          Along The Ground Surface Between  X =   0.00 ft.
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                                       and  X =  30.10 ft.

          Each Surface Terminates Between   X =  36.00 ft.

                                      and   X = 100.00 ft.

          Unless Further Limitations Were Imposed, The Minimum Elevation

          At Which A Surface Extends Is  Y =  0.00 ft.

           2.00 ft. Line Segments Define Each Trial Failure Surface.

          Restrictions Have Been Imposed Upon The Angle Of Initiation.

          The Angle Has Been Restricted Between The Angles Of -25.0

          And   0.0 deg.

1

          Following Are Displayed The Ten Most Critical Of The Trial

          Failure Surfaces Examined.  They Are Ordered - Most Critical

          First.

          * * Safety Factors Are Calculated By The Modified Bishop Method * *

          Failure Surface Specified By 17 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         26.76       10.00

              2         28.75        9.87

              3         30.75        9.84

              4         32.75        9.93

              5         34.74       10.12

              6         36.72       10.42

              7         38.68       10.82

              8         40.61       11.33

              9         42.51       11.94

             10         44.38       12.66

             11         46.21       13.48

             12         47.99       14.39

             13         49.72       15.40

             14         51.39       16.50

             15         52.99       17.68
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             16         54.54       18.96

             17         55.67       20.00

          Circle Center At X =   30.2 ; Y =   46.9  and Radius,   37.0

                ***     1.309   ***

               Individual data on the    20  slices

                       Water    Water     Tie      Tie       Earthquake

                       Force    Force    Force    Force         Force      Surcharge

 Slice  Width  Weight   Top      Bot     Norm      Tan      Hor      Ver     Load

  No.     Ft     Lbs    Lbs      Lbs      Lbs      Lbs      Lbs      Lbs      Lbs   

   1     2.0 0.15E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   2     1.2 0.20E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   3     0.2 0.62E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   4     0.5 0.25E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   5     2.0 0.13E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   6     2.0 0.17E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   7     1.5 0.16E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   8     0.5 0.52E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   9     2.0 0.21E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  10     1.9 0.20E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  11     1.9 0.18E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  12     1.9 0.17E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  13     1.8 0.15E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  14     1.8 0.12E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  15     1.7 0.10E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  16     1.7 0.78E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  17     0.9 0.32E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  18     0.7 0.22E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.25E+04

  19     1.5 0.30E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.52E+04

  20     1.1 0.68E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.38E+04

 --------------------------------------------------

          Failure Surface Specified By 18 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         26.76       10.00

              2         28.64        9.33

              3         30.57        8.82
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              4         32.55        8.49

              5         34.54        8.33

              6         36.54        8.35

              7         38.53        8.55

              8         40.50        8.91

              9         42.42        9.45

             10         44.29       10.16

             11         46.10       11.03

             12         47.81       12.05

             13         49.43       13.23

             14         50.95       14.53

             15         52.34       15.97

             16         53.60       17.52

             17         54.72       19.18

             18         55.17       20.00

          Circle Center At X =   35.3 ; Y =   31.0  and Radius,   22.7

                ***     1.366   ***

1

          Failure Surface Specified By 23 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         16.72       10.00

              2         18.66        9.50

              3         20.62        9.09

              4         22.59        8.78

              5         24.58        8.57

              6         26.58        8.46

              7         28.58        8.45

              8         30.58        8.53

              9         32.57        8.72

             10         34.55        9.00

             11         36.51        9.39

             12         38.45        9.87

             13         40.37       10.44

             14         42.25       11.11

             15         44.10       11.87

             16         45.91       12.73

             17         47.67       13.67

             18         49.39       14.70

             19         51.05       15.81

             20         52.66       17.00
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             21         54.20       18.28

             22         55.68       19.62

             23         56.05       20.00

          Circle Center At X =   27.8 ; Y =   48.7  and Radius,   40.3

                ***     1.404   ***

          Failure Surface Specified By 23 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         20.07       10.00

              2         21.89        9.18

              3         23.77        8.48

              4         25.68        7.91

              5         27.63        7.47

              6         29.61        7.15

              7         31.60        6.96

              8         33.60        6.90

              9         35.60        6.98

             10         37.59        7.19

             11         39.56        7.52

             12         41.50        7.99

             13         43.41        8.58

             14         45.28        9.29

             15         47.10       10.13

             16         48.86       11.08

             17         50.55       12.14

             18         52.17       13.32

             19         53.71       14.60

             20         55.16       15.97

             21         56.52       17.44

             22         57.77       19.00

             23         58.48       20.00

          Circle Center At X =   33.5 ; Y =   37.4  and Radius,   30.5

                ***     1.454   ***

1

          Failure Surface Specified By 19 Coordinate Points
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            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         23.41       10.00

              2         25.36        9.56

              3         27.34        9.25

              4         29.33        9.07

              5         31.33        9.02

              6         33.33        9.12

              7         35.31        9.34

              8         37.28        9.70

              9         39.22       10.19

             10         41.12       10.81

             11         42.98       11.55

             12         44.78       12.42

             13         46.52       13.40

             14         48.19       14.51

             15         49.78       15.72

             16         51.29       17.03

             17         52.70       18.45

             18         54.02       19.95

             19         54.06       20.00

          Circle Center At X =   31.0 ; Y =   38.8  and Radius,   29.8

                ***     1.530   ***

          Failure Surface Specified By 28 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         10.03       10.00

              2         11.85        9.17

              3         13.72        8.44

              4         15.61        7.80

              5         17.54        7.26

              6         19.49        6.81

              7         21.46        6.47

              8         23.44        6.23

              9         25.44        6.08

             10         27.44        6.04

             11         29.43        6.10

             12         31.43        6.26
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             13         33.41        6.53

             14         35.38        6.89

             15         37.32        7.35

             16         39.24        7.91

             17         41.13        8.56

             18         42.99        9.31

             19         44.80       10.16

             20         46.57       11.09

             21         48.29       12.12

             22         49.95       13.22

             23         51.56       14.42

             24         53.10       15.69

             25         54.58       17.04

             26         55.99       18.46

             27         57.32       19.95

             28         57.36       20.00

          Circle Center At X =   27.3 ; Y =   45.5  and Radius,   39.4

                ***     1.535   ***

1

          Failure Surface Specified By 28 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1          6.69       10.00

              2          8.56        9.28

              3         10.45        8.65

              4         12.38        8.10

              5         14.32        7.63

              6         16.29        7.26

              7         18.26        6.96

              8         20.25        6.76

              9         22.25        6.64

             10         24.25        6.61

             11         26.25        6.67

             12         28.24        6.82

             13         30.23        7.05

             14         32.20        7.37

             15         34.16        7.78

             16         36.10        8.27

             17         38.01        8.85

             18         39.90        9.51

             19         41.76       10.26
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             20         43.58       11.08

             21         45.36       11.98

             22         47.11       12.97

             23         48.80       14.02

             24         50.45       15.16

             25         52.05       16.36

             26         53.60       17.63

             27         55.08       18.97

             28         56.13       20.00

          Circle Center At X =   23.9 ; Y =   52.1  and Radius,   45.5

                ***     1.580   ***

          Failure Surface Specified By 22 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         16.72       10.00

              2         18.58        9.25

              3         20.48        8.63

              4         22.41        8.13

              5         24.38        7.75

              6         26.36        7.51

              7         28.36        7.40

              8         30.36        7.42

              9         32.36        7.58

             10         34.33        7.86

             11         36.29        8.27

             12         38.22        8.81

             13         40.10        9.48

             14         41.94       10.27

             15         43.72       11.17

             16         45.44       12.20

             17         47.09       13.33

             18         48.66       14.57

             19         50.15       15.91

             20         51.54       17.34

             21         52.84       18.87

             22         53.68       20.00

          Circle Center At X =   29.0 ; Y =   37.8  and Radius,   30.4

                ***     1.710   ***
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1

          Failure Surface Specified By 12 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         26.76       10.00

              2         28.75        9.83

              3         30.75        9.92

              4         32.71       10.28

              5         34.62       10.90

              6         36.42       11.76

              7         38.09       12.86

              8         39.60       14.17

              9         40.93       15.67

             10         42.04       17.33

             11         42.92       19.12

             12         43.22       20.00

          Circle Center At X =   29.0 ; Y =   24.8  and Radius,   15.0

                ***     1.736   ***

          Failure Surface Specified By 18 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         30.10       11.61

              2         31.94       10.83

              3         33.84       10.21

              4         35.79        9.75

              5         37.77        9.46

              6         39.77        9.33

              7         41.77        9.38

              8         43.75        9.59

              9         45.72        9.97

             10         47.64       10.51

             11         49.51       11.22

             12         51.32       12.08

             13         53.05       13.08

             14         54.68       14.23
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             15         56.22       15.52

             16         57.64       16.93

             17         58.93       18.45

             18         60.04       20.00

          Circle Center At X =   40.2 ; Y =   33.0  and Radius,   23.7

                ***     1.794   ***

1

                     Y            A     X     I     S            F     T

                     0.00     12.50     25.00     37.50     50.00     62.50

          X      0.00 +-------*-+---------+---------+---------+---------+

                      -      ..                                          

                      -      ..                                          

                      -     ..7                                          

                      -    ..7.                                          

                      -    ..76                                          

                12.50 +   ..76.                                          

                      -   ..66.                                          

                      -   ..6.3                                          

                      -  ..6783                                          

                      -  ..6.34                                          

                      -  ..6.35                                          

          A     25.00 + ...6435                                          

                      - ...6431                                          

                      - ...642*0                                         

                      - ...64210 *                                       

                      - ...6421..                                        

                      - ....4219...   *                                  

          X     37.50 + ....421.9... .                                   

                      - ....4231.9.....                                  

                      - ....46231..99..                                  

                      - .....4231....99                                  

                      - .....46231.....                                  

                      - ......44231....                                  

          I     50.00 + .......04215...                                  

                      - ........046115./1                                

                      - .........044212                                  

                      - ..........0.4611/                                

                      - ............044                                  

                      - ........... ..0                                  

          S     62.50 +  ........... ..                                  
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                      -  ............ .                                  

                      -  ............ .                                  

                      -  ..............                                  

                      -   .............                                  

                      -   .............                                  

                75.00 +    ...........                                   

                      -     ...........                                  

                      -     ...........                                  

                      -      ..........                                  

                      -       .........                                  

                      -       .........                                  

          F     87.50 +        ........                                  

                      -          ......                                  

                      -          ......                                  

                      -           .....                                  

                      -            ....                                  

                      -             ...                                  

          T    100.00 +               *                                  
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F.S. = 1.204

Factor of Safety = 1.204,  X = 31.81,  Y = 30.85,  R = 21.46
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     =========================================================================

                      STABLPro for Windows, Version 2015.4.5    

                              Upgraded from:  

                              FHWA-PCSTABLE   

                       Serial Number :  357267753

                          --Slope Stability Analysis--

                       Simplified Janbu, Simplified Bishop

                         or Spencer Method of Slices

     =========================================================================

     This program is licensed to : 

     Korpi Cannon Engineering PLLC

     Las Vegas, NV, USA

     Path to file locations      : 

D:\Dropbox\Korpi_Cannon_Engineering\Projects\KC-0119 - MZB Engineering\Design\Excav 

- Shoring\2.0 Elara_Luna\Elara\Design\

     Name of input data file     : Loader - Vert.sl4d

     Name of output file         : Loader - Vert.sl4o

     Name of plot output file    : Loader - Vert.sl4p

 

     -------------------------------------------------------------------------

                          Time and Date of Analysis

     -------------------------------------------------------------------------

               Date:  March 04, 2025     Time:  05:52:02

1

          PROBLEM DESCRIPTION   New Slope                               

                                                                        

          BOUNDARY COORDINATES

              4 Top   Boundaries

              4 Total Boundaries
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          Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type

             No.         ft.        ft.        ft.        ft.     Below Bnd

              1          0.00      10.00      30.00      10.00        1

              2         30.00      10.00      30.25      14.00        1

              3         30.25      14.00      36.25      20.00        1

              4         36.25      20.00     100.00      20.00        1

1

         ISOTROPIC SOIL PARAMETERS

           1 Type(s) of Soil

          Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.

          Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface

           No.   pcf      pcf      psf      (deg)   Param.     psf     No.

            1   115.0    115.0     210.0     19.0    0.00       0.0      0

1

         BOUNDARY LOAD(S)

              2 Load(s) Specified

          Load        X-Left      X-Right     Intensity     Deflection

           No.          ft.          ft.         psf        (deg)

            1          47.25        49.00       4700.0          0.0

            2          57.25        59.00       4700.0          0.0

          NOTE - Intensity Is Specified As A Uniformly Distributed

                 Force Acting On A Horizontally Projected Surface.

1

          A Critical Failure Surface Searching Method, Using A Random 

          Technique For Generating Circular Surfaces, Has Been Specified.

          100 Trial Surfaces Have Been Generated.

           10 Surfaces Initiate From Each Of 10 Points Equally Spaced
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          Along The Ground Surface Between  X =   0.00 ft.

                                       and  X =  30.10 ft.

          Each Surface Terminates Between   X =  36.00 ft.

                                      and   X = 100.00 ft.

          Unless Further Limitations Were Imposed, The Minimum Elevation

          At Which A Surface Extends Is  Y =  0.00 ft.

           2.00 ft. Line Segments Define Each Trial Failure Surface.

          Restrictions Have Been Imposed Upon The Angle Of Initiation.

          The Angle Has Been Restricted Between The Angles Of -25.0

          And   0.0 deg.

1

          Following Are Displayed The Ten Most Critical Of The Trial

          Failure Surfaces Examined.  They Are Ordered - Most Critical

          First.

          * * Safety Factors Are Calculated By The Modified Bishop Method * *

          Failure Surface Specified By 15 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         26.76       10.00

              2         28.72        9.62

              3         30.71        9.42

              4         32.71        9.42

              5         34.70        9.59

              6         36.67        9.95

              7         38.59       10.50

              8         40.46       11.22

              9         42.25       12.11

             10         43.95       13.16

             11         45.54       14.37

             12         47.02       15.72

             13         48.36       17.20

             14         49.56       18.80
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             15         50.30       20.00

          Circle Center At X =   31.8 ; Y =   30.9  and Radius,   21.5

                ***     1.204   ***

               Individual data on the    19  slices

                       Water    Water     Tie      Tie       Earthquake

                       Force    Force    Force    Force         Force      Surcharge

 Slice  Width  Weight   Top      Bot     Norm      Tan      Hor      Ver     Load

  No.     Ft     Lbs    Lbs      Lbs      Lbs      Lbs      Lbs      Lbs      Lbs   

   1     2.0 0.43E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   2     1.3 0.65E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   3     0.2 0.72E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   4     0.5 0.25E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   5     2.0 0.14E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   6     2.0 0.18E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   7     1.5 0.17E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   8     0.4 0.49E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   9     1.9 0.22E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  10     1.9 0.20E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  11     1.8 0.17E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  12     1.7 0.14E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  13     1.6 0.11E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  14     1.5 0.84E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  15     0.2 0.11E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  16     1.1 0.44E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.52E+04

  17     0.6 0.17E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.30E+04

  18     0.6 0.10E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  19     0.7 0.51E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

 --------------------------------------------------

          Failure Surface Specified By 14 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         30.10       11.61

              2         32.04       11.12

              3         34.02       10.85

              4         36.02       10.81

              5         38.01       11.00
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              6         39.97       11.41

              7         41.87       12.03

              8         43.69       12.87

              9         45.39       13.91

             10         46.98       15.14

             11         48.41       16.53

             12         49.67       18.08

             13         50.76       19.76

             14         50.87       20.00

          Circle Center At X =   35.4 ; Y =   28.5  and Radius,   17.7

                ***     1.365   ***

1

          Failure Surface Specified By 20 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         16.72       10.00

              2         18.65        9.47

              3         20.61        9.07

              4         22.59        8.79

              5         24.59        8.64

              6         26.59        8.62

              7         28.58        8.73

              8         30.57        8.96

              9         32.54        9.32

             10         34.48        9.80

             11         36.38       10.41

             12         38.25       11.13

             13         40.06       11.98

             14         41.82       12.94

             15         43.51       14.00

             16         45.13       15.18

             17         46.67       16.45

             18         48.12       17.82

             19         49.49       19.29

             20         50.08       20.00

          Circle Center At X =   25.9 ; Y =   39.9  and Radius,   31.3

                ***     1.385   ***
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          Failure Surface Specified By 14 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         30.10       11.61

              2         32.02       11.06

              3         34.00       10.73

              4         35.99       10.64

              5         37.99       10.78

              6         39.95       11.16

              7         41.86       11.76

              8         43.69       12.58

              9         45.40       13.60

             10         46.99       14.82

             11         48.42       16.21

             12         49.69       17.77

             13         50.76       19.46

             14         51.02       20.00

          Circle Center At X =   35.8 ; Y =   27.8  and Radius,   17.1

                ***     1.398   ***

1

          Failure Surface Specified By 20 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         16.72       10.00

              2         18.69        9.63

              3         20.67        9.36

              4         22.66        9.20

              5         24.66        9.14

              6         26.66        9.19

              7         28.66        9.34

              8         30.64        9.61

              9         32.60        9.97

             10         34.55       10.44

             11         36.47       11.01

             12         38.35       11.68

             13         40.19       12.46
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             14         42.00       13.32

             15         43.75       14.29

             16         45.45       15.34

             17         47.09       16.48

             18         48.67       17.71

             19         50.18       19.02

             20         51.20       20.00

          Circle Center At X =   24.7 ; Y =   46.9  and Radius,   37.7

                ***     1.507   ***

          Failure Surface Specified By 22 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         13.38       10.00

              2         15.27        9.36

              3         17.20        8.84

              4         19.16        8.43

              5         21.14        8.14

              6         23.13        7.96

              7         25.13        7.91

              8         27.13        7.97

              9         29.12        8.15

             10         31.10        8.45

             11         33.06        8.86

             12         34.99        9.39

             13         36.88       10.04

             14         38.73       10.79

             15         40.54       11.65

             16         42.29       12.62

             17         43.98       13.69

             18         45.60       14.86

             19         47.15       16.12

             20         48.62       17.47

             21         50.01       18.91

             22         50.95       20.00

          Circle Center At X =   25.1 ; Y =   41.7  and Radius,   33.7

                ***     1.512   ***
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1

          Failure Surface Specified By 23 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         20.07       10.00

              2         21.89        9.18

              3         23.77        8.48

              4         25.68        7.91

              5         27.63        7.47

              6         29.61        7.15

              7         31.60        6.96

              8         33.60        6.90

              9         35.60        6.98

             10         37.59        7.19

             11         39.56        7.52

             12         41.50        7.99

             13         43.41        8.58

             14         45.28        9.29

             15         47.10       10.13

             16         48.86       11.08

             17         50.55       12.14

             18         52.17       13.32

             19         53.71       14.60

             20         55.16       15.97

             21         56.52       17.44

             22         57.77       19.00

             23         58.48       20.00

          Circle Center At X =   33.5 ; Y =   37.4  and Radius,   30.5

                ***     1.522   ***

          Failure Surface Specified By 19 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         23.41       10.00

              2         25.36        9.56

              3         27.34        9.25

              4         29.33        9.07

              5         31.33        9.02

Page 27 of 162



              6         33.33        9.12

              7         35.31        9.34

              8         37.28        9.70

              9         39.22       10.19

             10         41.12       10.81

             11         42.98       11.55

             12         44.78       12.42

             13         46.52       13.40

             14         48.19       14.51

             15         49.78       15.72

             16         51.29       17.03

             17         52.70       18.45

             18         54.02       19.95

             19         54.06       20.00

          Circle Center At X =   31.0 ; Y =   38.8  and Radius,   29.8

                ***     1.544   ***

1

          Failure Surface Specified By 23 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         13.38       10.00

              2         15.27        9.35

              3         17.20        8.82

              4         19.15        8.40

              5         21.13        8.09

              6         23.12        7.89

              7         25.12        7.82

              8         27.12        7.86

              9         29.11        8.01

             10         31.09        8.28

             11         33.06        8.66

             12         34.99        9.16

             13         36.90        9.77

             14         38.77       10.49

             15         40.59       11.32

             16         42.36       12.24

             17         44.07       13.28

             18         45.72       14.40

             19         47.31       15.63

             20         48.81       16.94

             21         50.25       18.34
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             22         51.59       19.81

             23         51.74       20.00

          Circle Center At X =   25.5 ; Y =   42.3  and Radius,   34.5

                ***     1.558   ***

          Failure Surface Specified By 24 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         10.03       10.00

              2         11.89        9.25

              3         13.78        8.60

              4         15.71        8.07

              5         17.66        7.65

              6         19.64        7.35

              7         21.63        7.16

              8         23.63        7.08

              9         25.63        7.12

             10         27.62        7.28

             11         29.60        7.56

             12         31.57        7.94

             13         33.50        8.45

             14         35.41        9.06

             15         37.27        9.78

             16         39.09       10.61

             17         40.86       11.54

             18         42.57       12.58

             19         44.22       13.71

             20         45.80       14.94

             21         47.31       16.25

             22         48.73       17.65

             23         50.08       19.13

             24         50.78       20.00

          Circle Center At X =   23.9 ; Y =   41.5  and Radius,   34.4

                ***     1.584   ***

1
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                     Y            A     X     I     S            F     T

                     0.00     12.50     25.00     37.50     50.00     62.50

          X      0.00 +-------*-+---------+---------+---------+---------+

                      -      ..                                          

                      -      ..                                          

                      -     ...                                          

                      -    ....                                          

                      -    ...0                                          

                12.50 +   ...06                                          

                      -   ...6.                                          

                      -   ..063                                          

                      -  ...063                                          

                      -  ...937                                          

                      -  ...638                                          

          A     25.00 + ....638                                          

                      - ....631                                          

                      - ....73*2                                         

                      - ....7312 *                                       

                      - ....7312.                                        

                      - ....7812...   *                                  

          X     37.50 + ....7.12.... .                                   

                      - ....7.113......                                  

                      - ....7..415.....                                  

                      - .....7.821.....                                  

                      - .....7...133...                                  

                      - ......77..211../1                                

          I     50.00 + ........7..82111/                                

                      - .........7..885                                  

                      - ..........77..8                                  

                      - ............7../2                                

                      - .............772/                                

                      - ........... ...                                  

          S     62.50 +  ........... ..                                  

                      -  ............ .                                  

                      -  ............ .                                  

                      -  ..............                                  

                      -   .............                                  

                      -   .............                                  

                75.00 +    ...........                                   

                      -     ...........                                  

                      -     ...........                                  

                      -      ..........                                  

                      -       .........                                  

                      -       .........                                  

          F     87.50 +        ........                                  

                      -          ......                                  

                      -          ......                                  
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                      -           .....                                  

                      -            ....                                  

                      -             ...                                  

          T    100.00 +               *                                  
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F.S. = 1.251

Factor of Safety = 1.251,  X = 31.81,  Y = 30.85,  R = 21.46
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     =========================================================================

                      STABLPro for Windows, Version 2015.4.5    

                              Upgraded from:  

                              FHWA-PCSTABLE   

                       Serial Number :  357267753

                          --Slope Stability Analysis--

                       Simplified Janbu, Simplified Bishop

                         or Spencer Method of Slices

     =========================================================================

     This program is licensed to : 

     Korpi Cannon Engineering PLLC

     Las Vegas, NV, USA

     Path to file locations      : 

D:\Dropbox\Korpi_Cannon_Engineering\Projects\KC-0119 - MZB Engineering\Design\Excav 

- Shoring\2.0 Elara_Luna\Elara\Design\

     Name of input data file     : Excavator - Vert.sl4d

     Name of output file         : Excavator - Vert.sl4o

     Name of plot output file    : Excavator - Vert.sl4p

 

     -------------------------------------------------------------------------

                          Time and Date of Analysis

     -------------------------------------------------------------------------

               Date:  March 04, 2025     Time:  05:58:18

1

          PROBLEM DESCRIPTION   New Slope                               

                                                                        

          BOUNDARY COORDINATES

              4 Top   Boundaries

              4 Total Boundaries
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          Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type

             No.         ft.        ft.        ft.        ft.     Below Bnd

              1          0.00      10.00      30.00      10.00        1

              2         30.00      10.00      30.25      14.00        1

              3         30.25      14.00      36.25      20.00        1

              4         36.25      20.00     100.00      20.00        1

1

         ISOTROPIC SOIL PARAMETERS

           1 Type(s) of Soil

          Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.

          Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface

           No.   pcf      pcf      psf      (deg)   Param.     psf     No.

            1   115.0    115.0     210.0     19.0    0.00       0.0      0

1

         BOUNDARY LOAD(S)

              1 Load(s) Specified

          Load        X-Left      X-Right     Intensity     Deflection

           No.          ft.          ft.         psf        (deg)

            1          41.25        54.50       1031.0          0.0

          NOTE - Intensity Is Specified As A Uniformly Distributed

                 Force Acting On A Horizontally Projected Surface.

1

          A Critical Failure Surface Searching Method, Using A Random 

          Technique For Generating Circular Surfaces, Has Been Specified.

          100 Trial Surfaces Have Been Generated.

           10 Surfaces Initiate From Each Of 10 Points Equally Spaced

          Along The Ground Surface Between  X =   0.00 ft.
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                                       and  X =  30.10 ft.

          Each Surface Terminates Between   X =  36.00 ft.

                                      and   X = 100.00 ft.

          Unless Further Limitations Were Imposed, The Minimum Elevation

          At Which A Surface Extends Is  Y =  0.00 ft.

           2.00 ft. Line Segments Define Each Trial Failure Surface.

          Restrictions Have Been Imposed Upon The Angle Of Initiation.

          The Angle Has Been Restricted Between The Angles Of -25.0

          And   0.0 deg.

1

          Following Are Displayed The Ten Most Critical Of The Trial

          Failure Surfaces Examined.  They Are Ordered - Most Critical

          First.

          * * Safety Factors Are Calculated By The Modified Bishop Method * *

          Failure Surface Specified By 15 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         26.76       10.00

              2         28.72        9.62

              3         30.71        9.42

              4         32.71        9.42

              5         34.70        9.59

              6         36.67        9.95

              7         38.59       10.50

              8         40.46       11.22

              9         42.25       12.11

             10         43.95       13.16

             11         45.54       14.37

             12         47.02       15.72

             13         48.36       17.20

             14         49.56       18.80

             15         50.30       20.00

Page 35 of 162



          Circle Center At X =   31.8 ; Y =   30.9  and Radius,   21.5

                ***     1.251   ***

               Individual data on the    18  slices

                       Water    Water     Tie      Tie       Earthquake

                       Force    Force    Force    Force         Force      Surcharge

 Slice  Width  Weight   Top      Bot     Norm      Tan      Hor      Ver     Load

  No.     Ft     Lbs    Lbs      Lbs      Lbs      Lbs      Lbs      Lbs      Lbs   

   1     2.0 0.43E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   2     1.3 0.65E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   3     0.2 0.72E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   4     0.5 0.25E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   5     2.0 0.14E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   6     2.0 0.18E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   7     1.5 0.17E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   8     0.4 0.49E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   9     1.9 0.22E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  10     1.9 0.20E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  11     0.8 0.78E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  12     1.0 0.94E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.10E+04

  13     1.7 0.14E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.18E+04

  14     1.6 0.11E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.16E+04

  15     1.5 0.84E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.15E+04

  16     1.3 0.55E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.14E+04

  17     1.2 0.28E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.12E+04

  18     0.7 0.51E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.76E+03

 --------------------------------------------------

          Failure Surface Specified By 15 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         23.41       10.00

              2         25.31        9.38

              3         27.27        8.98

              4         29.26        8.79

              5         31.26        8.83

              6         33.25        9.10

              7         35.19        9.58
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              8         37.06       10.28

              9         38.84       11.19

             10         40.52       12.28

             11         42.05       13.56

             12         43.44       15.00

             13         44.66       16.59

             14         45.69       18.31

             15         46.46       20.00

          Circle Center At X =   29.9 ; Y =   26.6  and Radius,   17.9

                ***     1.290   ***

1

          Failure Surface Specified By 12 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         26.76       10.00

              2         28.75        9.83

              3         30.75        9.92

              4         32.71       10.28

              5         34.62       10.90

              6         36.42       11.76

              7         38.09       12.86

              8         39.60       14.17

              9         40.93       15.67

             10         42.04       17.33

             11         42.92       19.12

             12         43.22       20.00

          Circle Center At X =   29.0 ; Y =   24.8  and Radius,   15.0

                ***     1.346   ***

          Failure Surface Specified By 19 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         23.41       10.00
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              2         25.36        9.56

              3         27.34        9.25

              4         29.33        9.07

              5         31.33        9.02

              6         33.33        9.12

              7         35.31        9.34

              8         37.28        9.70

              9         39.22       10.19

             10         41.12       10.81

             11         42.98       11.55

             12         44.78       12.42

             13         46.52       13.40

             14         48.19       14.51

             15         49.78       15.72

             16         51.29       17.03

             17         52.70       18.45

             18         54.02       19.95

             19         54.06       20.00

          Circle Center At X =   31.0 ; Y =   38.8  and Radius,   29.8

                ***     1.360   ***

1

          Failure Surface Specified By 15 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         26.76       10.00

              2         28.57        9.16

              3         30.49        8.59

              4         32.47        8.30

              5         34.47        8.29

              6         36.45        8.57

              7         38.37        9.13

              8         40.19        9.96

              9         41.87       11.03

             10         43.38       12.34

             11         44.69       13.86

             12         45.77       15.54

             13         46.60       17.36

             14         47.16       19.28

             15         47.26       20.00

          Circle Center At X =   33.5 ; Y =   22.2  and Radius,   14.0
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                ***     1.367   ***

          Failure Surface Specified By 15 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         23.41       10.00

              2         25.27        9.26

              3         27.21        8.78

              4         29.20        8.55

              5         31.20        8.60

              6         33.17        8.91

              7         35.09        9.48

              8         36.91       10.30

              9         38.61       11.35

             10         40.16       12.63

             11         41.52       14.09

             12         42.67       15.73

             13         43.59       17.50

             14         44.27       19.38

             15         44.41       20.00

          Circle Center At X =   29.9 ; Y =   23.5  and Radius,   15.0

                ***     1.392   ***

1

          Failure Surface Specified By 20 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         16.72       10.00

              2         18.65        9.47

              3         20.61        9.07

              4         22.59        8.79

              5         24.59        8.64

              6         26.59        8.62

              7         28.58        8.73

              8         30.57        8.96
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              9         32.54        9.32

             10         34.48        9.80

             11         36.38       10.41

             12         38.25       11.13

             13         40.06       11.98

             14         41.82       12.94

             15         43.51       14.00

             16         45.13       15.18

             17         46.67       16.45

             18         48.12       17.82

             19         49.49       19.29

             20         50.08       20.00

          Circle Center At X =   25.9 ; Y =   39.9  and Radius,   31.3

                ***     1.415   ***

          Failure Surface Specified By 14 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         30.10       11.61

              2         32.04       11.12

              3         34.02       10.85

              4         36.02       10.81

              5         38.01       11.00

              6         39.97       11.41

              7         41.87       12.03

              8         43.69       12.87

              9         45.39       13.91

             10         46.98       15.14

             11         48.41       16.53

             12         49.67       18.08

             13         50.76       19.76

             14         50.87       20.00

          Circle Center At X =   35.4 ; Y =   28.5  and Radius,   17.7

                ***     1.416   ***

1

          Failure Surface Specified By 22 Coordinate Points
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            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         16.72       10.00

              2         18.58        9.25

              3         20.48        8.63

              4         22.41        8.13

              5         24.38        7.75

              6         26.36        7.51

              7         28.36        7.40

              8         30.36        7.42

              9         32.36        7.58

             10         34.33        7.86

             11         36.29        8.27

             12         38.22        8.81

             13         40.10        9.48

             14         41.94       10.27

             15         43.72       11.17

             16         45.44       12.20

             17         47.09       13.33

             18         48.66       14.57

             19         50.15       15.91

             20         51.54       17.34

             21         52.84       18.87

             22         53.68       20.00

          Circle Center At X =   29.0 ; Y =   37.8  and Radius,   30.4

                ***     1.420   ***

          Failure Surface Specified By 14 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         30.10       11.61

              2         32.02       11.06

              3         34.00       10.73

              4         35.99       10.64

              5         37.99       10.78

              6         39.95       11.16

              7         41.86       11.76

              8         43.69       12.58

              9         45.40       13.60
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             10         46.99       14.82

             11         48.42       16.21

             12         49.69       17.77

             13         50.76       19.46

             14         51.02       20.00

          Circle Center At X =   35.8 ; Y =   27.8  and Radius,   17.1

                ***     1.442   ***

1

                     Y            A     X     I     S            F     T

                     0.00     12.50     25.00     37.50     50.00     62.50

          X      0.00 +-------*-+---------+---------+---------+---------+

                      -      ..                                          

                      -      ..                                          

                      -     ...                                          

                      -    ....                                          

                      -    ....                                          

                12.50 +   .....                                          

                      -   .....                                          

                      -   ....7                                          

                      -  ....97                                          

                      -  ....7.                                          

                      -  ....72                                          

          A     25.00 + ....962                                          

                      - ....921                                          

                      - ....92*8                                         

                      - ....9218 *                                       

                      - ....9218.                                        

                      - .....413...   *                                  

          X     37.50 + .....5173... .                                   

                      - ......1123.....                                  

                      - ......9412.33../1                                

                      - .......44122633                                  

                      - ........9157522                                  

                      - .........941155                                  

          I     50.00 + ...........4811                                  

                      - ............44.                                  

                      - ..............41/                                

                      - ...............                                  

                      - ...............                                  

                      - ........... ...                                  
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          S     62.50 +  ........... ..                                  

                      -  ............ .                                  

                      -  ............ .                                  

                      -  ..............                                  

                      -   .............                                  

                      -   .............                                  

                75.00 +    ...........                                   

                      -     ...........                                  

                      -     ...........                                  

                      -      ..........                                  

                      -       .........                                  

                      -       .........                                  

          F     87.50 +        ........                                  

                      -          ......                                  

                      -          ......                                  

                      -           .....                                  

                      -            ....                                  

                      -             ...                                  

          T    100.00 +               *                                  
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F.S. = 1.593

Factor of Safety = 1.593,  X = 29.05,  Y = 24.82,  R = 15.00
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Elara
Traffic Surcharge

5' Offset

1:1 Slope

Ht = 10 ft 

Surcharge
Load



     =========================================================================

                      STABLPro for Windows, Version 2015.4.5    

                              Upgraded from:  

                              FHWA-PCSTABLE   

                       Serial Number :  357267753

                          --Slope Stability Analysis--

                       Simplified Janbu, Simplified Bishop

                         or Spencer Method of Slices

     =========================================================================

     This program is licensed to : 

     Korpi Cannon Engineering PLLC

     Las Vegas, NV, USA

     Path to file locations      : 

D:\Dropbox\Korpi_Cannon_Engineering\Projects\KC-0119 - MZB Engineering\Design\Excav 

- Shoring\2.0 Elara_Luna\Elara\Design\

     Name of input data file     : Traffic - Vert.sl4d

     Name of output file         : Traffic - Vert.sl4o

     Name of plot output file    : Traffic - Vert.sl4p

 

     -------------------------------------------------------------------------

                          Time and Date of Analysis

     -------------------------------------------------------------------------

               Date:  March 04, 2025     Time:  06:01:32

1

          PROBLEM DESCRIPTION   New Slope                               

                                                                        

          BOUNDARY COORDINATES

              4 Top   Boundaries

              4 Total Boundaries
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          Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type

             No.         ft.        ft.        ft.        ft.     Below Bnd

              1          0.00      10.00      30.00      10.00        1

              2         30.00      10.00      30.25      14.00        1

              3         30.25      14.00      36.25      20.00        1

              4         36.25      20.00     100.00      20.00        1

1

         ISOTROPIC SOIL PARAMETERS

           1 Type(s) of Soil

          Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.

          Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface

           No.   pcf      pcf      psf      (deg)   Param.     psf     No.

            1   115.0    115.0     210.0     19.0    0.00       0.0      0

1

         BOUNDARY LOAD(S)

              1 Load(s) Specified

          Load        X-Left      X-Right     Intensity     Deflection

           No.          ft.          ft.         psf        (deg)

            1          41.25       100.00        300.0          0.0

          NOTE - Intensity Is Specified As A Uniformly Distributed

                 Force Acting On A Horizontally Projected Surface.

1

          A Critical Failure Surface Searching Method, Using A Random 

          Technique For Generating Circular Surfaces, Has Been Specified.

          100 Trial Surfaces Have Been Generated.

           10 Surfaces Initiate From Each Of 10 Points Equally Spaced

          Along The Ground Surface Between  X =   0.00 ft.
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                                       and  X =  30.10 ft.

          Each Surface Terminates Between   X =  36.00 ft.

                                      and   X = 100.00 ft.

          Unless Further Limitations Were Imposed, The Minimum Elevation

          At Which A Surface Extends Is  Y =  0.00 ft.

           2.00 ft. Line Segments Define Each Trial Failure Surface.

          Restrictions Have Been Imposed Upon The Angle Of Initiation.

          The Angle Has Been Restricted Between The Angles Of -25.0

          And   0.0 deg.

1

          Following Are Displayed The Ten Most Critical Of The Trial

          Failure Surfaces Examined.  They Are Ordered - Most Critical

          First.

          * * Safety Factors Are Calculated By The Modified Bishop Method * *

          Failure Surface Specified By 12 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         26.76       10.00

              2         28.75        9.83

              3         30.75        9.92

              4         32.71       10.28

              5         34.62       10.90

              6         36.42       11.76

              7         38.09       12.86

              8         39.60       14.17

              9         40.93       15.67

             10         42.04       17.33

             11         42.92       19.12

             12         43.22       20.00

          Circle Center At X =   29.0 ; Y =   24.8  and Radius,   15.0
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                ***     1.593   ***

               Individual data on the    15  slices

                       Water    Water     Tie      Tie       Earthquake

                       Force    Force    Force    Force         Force      Surcharge

 Slice  Width  Weight   Top      Bot     Norm      Tan      Hor      Ver     Load

  No.     Ft     Lbs    Lbs      Lbs      Lbs      Lbs      Lbs      Lbs      Lbs   

   1     2.0 0.20E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   2     1.3 0.21E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   3     0.2 0.61E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   4     0.5 0.25E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   5     2.0 0.12E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   6     1.9 0.15E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   7     1.6 0.15E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   8     0.2 0.16E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   9     1.7 0.15E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  10     1.5 0.11E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  11     1.3 0.77E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  12     0.3 0.15E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  13     0.8 0.30E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.24E+03

  14     0.9 0.18E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.26E+03

  15     0.3 0.15E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.88E+02

 --------------------------------------------------

          Failure Surface Specified By 15 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         23.41       10.00

              2         25.31        9.38

              3         27.27        8.98

              4         29.26        8.79

              5         31.26        8.83

              6         33.25        9.10

              7         35.19        9.58

              8         37.06       10.28

              9         38.84       11.19

             10         40.52       12.28

             11         42.05       13.56

             12         43.44       15.00

             13         44.66       16.59
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             14         45.69       18.31

             15         46.46       20.00

          Circle Center At X =   29.9 ; Y =   26.6  and Radius,   17.9

                ***     1.671   ***

1

          Failure Surface Specified By 15 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         23.41       10.00

              2         25.27        9.26

              3         27.21        8.78

              4         29.20        8.55

              5         31.20        8.60

              6         33.17        8.91

              7         35.09        9.48

              8         36.91       10.30

              9         38.61       11.35

             10         40.16       12.63

             11         41.52       14.09

             12         42.67       15.73

             13         43.59       17.50

             14         44.27       19.38

             15         44.41       20.00

          Circle Center At X =   29.9 ; Y =   23.5  and Radius,   15.0

                ***     1.699   ***

          Failure Surface Specified By 15 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         26.76       10.00

              2         28.72        9.62

              3         30.71        9.42

              4         32.71        9.42
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              5         34.70        9.59

              6         36.67        9.95

              7         38.59       10.50

              8         40.46       11.22

              9         42.25       12.11

             10         43.95       13.16

             11         45.54       14.37

             12         47.02       15.72

             13         48.36       17.20

             14         49.56       18.80

             15         50.30       20.00

          Circle Center At X =   31.8 ; Y =   30.9  and Radius,   21.5

                ***     1.711   ***

1

          Failure Surface Specified By 13 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         26.76       10.00

              2         28.58        9.19

              3         30.52        8.70

              4         32.52        8.56

              5         34.51        8.77

              6         36.43        9.31

              7         38.23       10.18

              8         39.86       11.35

              9         41.26       12.78

             10         42.38       14.43

             11         43.21       16.25

             12         43.71       18.19

             13         43.86       20.00

          Circle Center At X =   32.3 ; Y =   20.1  and Radius,   11.5

                ***     1.781   ***

          Failure Surface Specified By 15 Coordinate Points
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            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         26.76       10.00

              2         28.57        9.16

              3         30.49        8.59

              4         32.47        8.30

              5         34.47        8.29

              6         36.45        8.57

              7         38.37        9.13

              8         40.19        9.96

              9         41.87       11.03

             10         43.38       12.34

             11         44.69       13.86

             12         45.77       15.54

             13         46.60       17.36

             14         47.16       19.28

             15         47.26       20.00

          Circle Center At X =   33.5 ; Y =   22.2  and Radius,   14.0

                ***     1.814   ***

1

          Failure Surface Specified By 13 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         23.41       10.00

              2         25.24        9.19

              3         27.18        8.71

              4         29.18        8.59

              5         31.16        8.83

              6         33.07        9.42

              7         34.85       10.35

              8         36.43       11.57

              9         37.77       13.06

             10         38.82       14.76

             11         39.54       16.62

             12         39.93       18.59

             13         39.95       20.00

          Circle Center At X =   28.8 ; Y =   19.7  and Radius,   11.1
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                ***     1.836   ***

          Failure Surface Specified By 19 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         23.41       10.00

              2         25.36        9.56

              3         27.34        9.25

              4         29.33        9.07

              5         31.33        9.02

              6         33.33        9.12

              7         35.31        9.34

              8         37.28        9.70

              9         39.22       10.19

             10         41.12       10.81

             11         42.98       11.55

             12         44.78       12.42

             13         46.52       13.40

             14         48.19       14.51

             15         49.78       15.72

             16         51.29       17.03

             17         52.70       18.45

             18         54.02       19.95

             19         54.06       20.00

          Circle Center At X =   31.0 ; Y =   38.8  and Radius,   29.8

                ***     1.868   ***

1

          Failure Surface Specified By 19 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         16.72       10.00

              2         18.62        9.35

              3         20.55        8.86

              4         22.53        8.53

              5         24.52        8.35

              6         26.52        8.34
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              7         28.51        8.49

              8         30.49        8.80

              9         32.43        9.26

             10         34.34        9.88

             11         36.18       10.65

             12         37.96       11.57

             13         39.66       12.63

             14         41.26       13.82

             15         42.77       15.13

             16         44.17       16.57

             17         45.44       18.11

             18         46.59       19.74

             19         46.74       20.00

          Circle Center At X =   25.7 ; Y =   33.2  and Radius,   24.8

                ***     1.879   ***

          Failure Surface Specified By 10 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         30.10       11.61

              2         32.07       11.29

              3         34.07       11.33

              4         36.03       11.73

              5         37.89       12.48

              6         39.58       13.55

              7         41.04       14.91

              8         42.24       16.51

              9         43.13       18.30

             10         43.61       20.00

          Circle Center At X =   32.9 ; Y =   22.3  and Radius,   11.0

                ***     1.888   ***

1

                     Y            A     X     I     S            F     T
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                     0.00     12.50     25.00     37.50     50.00     62.50

          X      0.00 +-------*-+---------+---------+---------+---------+

                      -      ..                                          

                      -      ..                                          

                      -     ...                                          

                      -    ....                                          

                      -    ....                                          

                12.50 +   .....                                          

                      -   .....                                          

                      -   ....9                                          

                      -  ....9.                                          

                      -  ....9.                                          

                      -  ....92                                          

          A     25.00 + .....32                                          

                      - .....21                                          

                      - .....2*0                                         

                      - .....210 *                                       

                      - .....210.                                        

                      - .....521...   *                                  

          X     37.50 + .....6291... .                                   

                      - ......422177.77                                  

                      - .......642511../1                                

                      - .......86422311                                  

                      - .........46.622                                  

                      - ..........84466                                  

          I     50.00 + ...........8.44                                  

                      - ............88.                                  

                      - ..............8                                  

                      - ...............                                  

                      - ...............                                  

                      - ........... ...                                  

          S     62.50 +  ........... ..                                  

                      -  ............ .                                  

                      -  ............ .                                  

                      -  ..............                                  

                      -   .............                                  

                      -   .............                                  

                75.00 +    ...........                                   

                      -     ...........                                  

                      -     ...........                                  

                      -      ..........                                  

                      -       .........                                  

                      -       .........                                  

          F     87.50 +        ........                                  

                      -          ......                                  

                      -          ......                                  

                      -           .....                                  

                      -            ....                                  

                      -             ...                                  
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          T    100.00 +               *1/                                
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F.S. = 1.247

Factor of Safety = 1.247,  X = 31.81,  Y = 30.85,  R = 21.46
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Elara
Spoils Surcharge

6' Offset

1:1 Slope

Ht = 10 ft 

Surcharge
Load



     =========================================================================

                      STABLPro for Windows, Version 2015.4.5    

                              Upgraded from:  

                              FHWA-PCSTABLE   

                       Serial Number :  357267753

                          --Slope Stability Analysis--

                       Simplified Janbu, Simplified Bishop

                         or Spencer Method of Slices

     =========================================================================

     This program is licensed to : 

     Korpi Cannon Engineering PLLC

     Las Vegas, NV, USA

     Path to file locations      : 

D:\Dropbox\Korpi_Cannon_Engineering\Projects\KC-0119 - MZB Engineering\Design\Excav 

- Shoring\2.0 Elara_Luna\Elara\Design\

     Name of input data file     : Spoil - Vert.sl4d

     Name of output file         : Spoil - Vert.sl4o

     Name of plot output file    : Spoil - Vert.sl4p

 

     -------------------------------------------------------------------------

                          Time and Date of Analysis

     -------------------------------------------------------------------------

               Date:  March 04, 2025     Time:  06:25:40

1

          PROBLEM DESCRIPTION   New Slope                               

                                                                        

          BOUNDARY COORDINATES

              4 Top   Boundaries

              4 Total Boundaries
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          Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type

             No.         ft.        ft.        ft.        ft.     Below Bnd

              1          0.00      10.00      30.00      10.00        1

              2         30.00      10.00      30.25      14.00        1

              3         30.25      14.00      36.25      20.00        1

              4         36.25      20.00     100.00      20.00        1

1

         ISOTROPIC SOIL PARAMETERS

           1 Type(s) of Soil

          Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.

          Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface

           No.   pcf      pcf      psf      (deg)   Param.     psf     No.

            1   115.0    115.0     210.0     19.0    0.00       0.0      0

1

         BOUNDARY LOAD(S)

              1 Load(s) Specified

          Load        X-Left      X-Right     Intensity     Deflection

           No.          ft.          ft.         psf        (deg)

            1          42.25        59.00       1100.0          0.0

          NOTE - Intensity Is Specified As A Uniformly Distributed

                 Force Acting On A Horizontally Projected Surface.

1

          A Critical Failure Surface Searching Method, Using A Random 

          Technique For Generating Circular Surfaces, Has Been Specified.

          100 Trial Surfaces Have Been Generated.

           10 Surfaces Initiate From Each Of 10 Points Equally Spaced

          Along The Ground Surface Between  X =   0.00 ft.
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                                       and  X =  30.10 ft.

          Each Surface Terminates Between   X =  36.00 ft.

                                      and   X = 100.00 ft.

          Unless Further Limitations Were Imposed, The Minimum Elevation

          At Which A Surface Extends Is  Y =  0.00 ft.

           2.00 ft. Line Segments Define Each Trial Failure Surface.

          Restrictions Have Been Imposed Upon The Angle Of Initiation.

          The Angle Has Been Restricted Between The Angles Of -25.0

          And   0.0 deg.

1

          Following Are Displayed The Ten Most Critical Of The Trial

          Failure Surfaces Examined.  They Are Ordered - Most Critical

          First.

          * * Safety Factors Are Calculated By The Modified Bishop Method * *

          Failure Surface Specified By 15 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         26.76       10.00

              2         28.72        9.62

              3         30.71        9.42

              4         32.71        9.42

              5         34.70        9.59

              6         36.67        9.95

              7         38.59       10.50

              8         40.46       11.22

              9         42.25       12.11

             10         43.95       13.16

             11         45.54       14.37

             12         47.02       15.72

             13         48.36       17.20

             14         49.56       18.80

             15         50.30       20.00
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          Circle Center At X =   31.8 ; Y =   30.9  and Radius,   21.5

                ***     1.247   ***

               Individual data on the    17  slices

                       Water    Water     Tie      Tie       Earthquake

                       Force    Force    Force    Force         Force      Surcharge

 Slice  Width  Weight   Top      Bot     Norm      Tan      Hor      Ver     Load

  No.     Ft     Lbs    Lbs      Lbs      Lbs      Lbs      Lbs      Lbs      Lbs   

   1     2.0 0.43E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   2     1.3 0.65E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   3     0.2 0.72E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   4     0.5 0.25E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   5     2.0 0.14E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   6     2.0 0.18E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   7     1.5 0.17E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   8     0.4 0.49E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   9     1.9 0.22E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  10     1.9 0.20E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  11     1.8 0.17E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  12     1.7 0.14E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.19E+04

  13     1.6 0.11E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.18E+04

  14     1.5 0.84E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.16E+04

  15     1.3 0.55E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.15E+04

  16     1.2 0.28E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.13E+04

  17     0.7 0.51E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.81E+03

 --------------------------------------------------

          Failure Surface Specified By 15 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         23.41       10.00

              2         25.31        9.38

              3         27.27        8.98

              4         29.26        8.79

              5         31.26        8.83

              6         33.25        9.10

              7         35.19        9.58

              8         37.06       10.28
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              9         38.84       11.19

             10         40.52       12.28

             11         42.05       13.56

             12         43.44       15.00

             13         44.66       16.59

             14         45.69       18.31

             15         46.46       20.00

          Circle Center At X =   29.9 ; Y =   26.6  and Radius,   17.9

                ***     1.330   ***

1

          Failure Surface Specified By 19 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         23.41       10.00

              2         25.36        9.56

              3         27.34        9.25

              4         29.33        9.07

              5         31.33        9.02

              6         33.33        9.12

              7         35.31        9.34

              8         37.28        9.70

              9         39.22       10.19

             10         41.12       10.81

             11         42.98       11.55

             12         44.78       12.42

             13         46.52       13.40

             14         48.19       14.51

             15         49.78       15.72

             16         51.29       17.03

             17         52.70       18.45

             18         54.02       19.95

             19         54.06       20.00

          Circle Center At X =   31.0 ; Y =   38.8  and Radius,   29.8

                ***     1.346   ***

          Failure Surface Specified By 17 Coordinate Points
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            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         26.76       10.00

              2         28.75        9.87

              3         30.75        9.84

              4         32.75        9.93

              5         34.74       10.12

              6         36.72       10.42

              7         38.68       10.82

              8         40.61       11.33

              9         42.51       11.94

             10         44.38       12.66

             11         46.21       13.48

             12         47.99       14.39

             13         49.72       15.40

             14         51.39       16.50

             15         52.99       17.68

             16         54.54       18.96

             17         55.67       20.00

          Circle Center At X =   30.2 ; Y =   46.9  and Radius,   37.0

                ***     1.376   ***

1

          Failure Surface Specified By 15 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         26.76       10.00

              2         28.57        9.16

              3         30.49        8.59

              4         32.47        8.30

              5         34.47        8.29

              6         36.45        8.57

              7         38.37        9.13

              8         40.19        9.96

              9         41.87       11.03

             10         43.38       12.34

             11         44.69       13.86

             12         45.77       15.54

             13         46.60       17.36
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             14         47.16       19.28

             15         47.26       20.00

          Circle Center At X =   33.5 ; Y =   22.2  and Radius,   14.0

                ***     1.394   ***

          Failure Surface Specified By 18 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         26.76       10.00

              2         28.64        9.33

              3         30.57        8.82

              4         32.55        8.49

              5         34.54        8.33

              6         36.54        8.35

              7         38.53        8.55

              8         40.50        8.91

              9         42.42        9.45

             10         44.29       10.16

             11         46.10       11.03

             12         47.81       12.05

             13         49.43       13.23

             14         50.95       14.53

             15         52.34       15.97

             16         53.60       17.52

             17         54.72       19.18

             18         55.17       20.00

          Circle Center At X =   35.3 ; Y =   31.0  and Radius,   22.7

                ***     1.400   ***

1

          Failure Surface Specified By 14 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         30.10       11.61
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              2         32.04       11.12

              3         34.02       10.85

              4         36.02       10.81

              5         38.01       11.00

              6         39.97       11.41

              7         41.87       12.03

              8         43.69       12.87

              9         45.39       13.91

             10         46.98       15.14

             11         48.41       16.53

             12         49.67       18.08

             13         50.76       19.76

             14         50.87       20.00

          Circle Center At X =   35.4 ; Y =   28.5  and Radius,   17.7

                ***     1.401   ***

          Failure Surface Specified By 22 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         16.72       10.00

              2         18.58        9.25

              3         20.48        8.63

              4         22.41        8.13

              5         24.38        7.75

              6         26.36        7.51

              7         28.36        7.40

              8         30.36        7.42

              9         32.36        7.58

             10         34.33        7.86

             11         36.29        8.27

             12         38.22        8.81

             13         40.10        9.48

             14         41.94       10.27

             15         43.72       11.17

             16         45.44       12.20

             17         47.09       13.33

             18         48.66       14.57

             19         50.15       15.91

             20         51.54       17.34

             21         52.84       18.87

             22         53.68       20.00
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          Circle Center At X =   29.0 ; Y =   37.8  and Radius,   30.4

                ***     1.409   ***

1

          Failure Surface Specified By 20 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         16.72       10.00

              2         18.65        9.47

              3         20.61        9.07

              4         22.59        8.79

              5         24.59        8.64

              6         26.59        8.62

              7         28.58        8.73

              8         30.57        8.96

              9         32.54        9.32

             10         34.48        9.80

             11         36.38       10.41

             12         38.25       11.13

             13         40.06       11.98

             14         41.82       12.94

             15         43.51       14.00

             16         45.13       15.18

             17         46.67       16.45

             18         48.12       17.82

             19         49.49       19.29

             20         50.08       20.00

          Circle Center At X =   25.9 ; Y =   39.9  and Radius,   31.3

                ***     1.424   ***

          Failure Surface Specified By 14 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         30.10       11.61

              2         32.02       11.06
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              3         34.00       10.73

              4         35.99       10.64

              5         37.99       10.78

              6         39.95       11.16

              7         41.86       11.76

              8         43.69       12.58

              9         45.40       13.60

             10         46.99       14.82

             11         48.42       16.21

             12         49.69       17.77

             13         50.76       19.46

             14         51.02       20.00

          Circle Center At X =   35.8 ; Y =   27.8  and Radius,   17.1

                ***     1.424   ***

1

                     Y            A     X     I     S            F     T

                     0.00     12.50     25.00     37.50     50.00     62.50

          X      0.00 +-------*-+---------+---------+---------+---------+

                      -      ..                                          

                      -      ..                                          

                      -     ...                                          

                      -    ....                                          

                      -    ....                                          

                12.50 +   .....                                          

                      -   .....                                          

                      -   ....8                                          

                      -  ....89                                          

                      -  ....8.                                          

                      -  ....82                                          

          A     25.00 + ....892                                          

                      - ....821                                          

                      - ....82*7                                         

                      - ....8217 *                                       

                      - ....8217.                                        

                      - .....317...   *                                  

          X     37.50 + .....517.... .                                   

                      - .....6112......                                  

                      - ......6312...../1                                

                      - ......633122...                                  

                      - .......68159522                                  

Page 66 of 162



                      - ........6831155                                  

          I     50.00 + .........643711                                  

                      - ...........433.                                  

                      - ............643                                  

                      - ..............4                                  

                      - ...............1/                                

                      - ........... ...                                  

          S     62.50 +  ........... ..                                  

                      -  ............ .                                  

                      -  ............ .                                  

                      -  ..............                                  

                      -   .............                                  

                      -   .............                                  

                75.00 +    ...........                                   

                      -     ...........                                  

                      -     ...........                                  

                      -      ..........                                  

                      -       .........                                  

                      -       .........                                  

          F     87.50 +        ........                                  

                      -          ......                                  

                      -          ......                                  

                      -           .....                                  

                      -            ....                                  

                      -             ...                                  

          T    100.00 +               *                                  
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F.S. = 1.290

Factor of Safety = 1.290,  X = 33.39,  Y = 36.76,  R = 29.89
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Luna
Concrete Truck Surcharge

17' Offset

1:1 Slope

Ht = 12 ft 

Surcharge
Load



     =========================================================================

                      STABLPro for Windows, Version 2015.4.5    

                              Upgraded from:  

                              FHWA-PCSTABLE   

                       Serial Number :  357267753

                          --Slope Stability Analysis--

                       Simplified Janbu, Simplified Bishop

                         or Spencer Method of Slices

     =========================================================================

     This program is licensed to : 

     Korpi Cannon Engineering PLLC

     Las Vegas, NV, USA

     Path to file locations      : 

D:\Dropbox\Korpi_Cannon_Engineering\Projects\KC-0119 - MZB Engineering\Design\Excav 

- Shoring\2.0 Elara_Luna\Luna\Design\

     Name of input data file     : Concrete Truck - Vert.sl4d

     Name of output file         : Concrete Truck - Vert.sl4o

     Name of plot output file    : Concrete Truck - Vert.sl4p

 

     -------------------------------------------------------------------------

                          Time and Date of Analysis

     -------------------------------------------------------------------------

               Date:  March 04, 2025     Time:  06:07:34

1

          PROBLEM DESCRIPTION   New Slope                               

                                                                        

          BOUNDARY COORDINATES

              4 Top   Boundaries

              4 Total Boundaries
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          Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type

             No.         ft.        ft.        ft.        ft.     Below Bnd

              1          0.00      10.00      30.00      10.00        1

              2         30.00      10.00      30.25      14.00        1

              3         30.25      14.00      38.25      22.00        1

              4         38.25      22.00     100.00      22.00        1

1

         ISOTROPIC SOIL PARAMETERS

           1 Type(s) of Soil

          Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.

          Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface

           No.   pcf      pcf      psf      (deg)   Param.     psf     No.

            1   115.0    115.0     210.0     19.0    0.00       0.0      0

1

         BOUNDARY LOAD(S)

              1 Load(s) Specified

          Load        X-Left      X-Right     Intensity     Deflection

           No.          ft.          ft.         psf        (deg)

            1          55.25        59.25       3361.0          0.0

          NOTE - Intensity Is Specified As A Uniformly Distributed

                 Force Acting On A Horizontally Projected Surface.

1

          A Critical Failure Surface Searching Method, Using A Random 

          Technique For Generating Circular Surfaces, Has Been Specified.

          100 Trial Surfaces Have Been Generated.

           10 Surfaces Initiate From Each Of 10 Points Equally Spaced

          Along The Ground Surface Between  X =   0.00 ft.
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                                       and  X =  30.10 ft.

          Each Surface Terminates Between   X =  36.00 ft.

                                      and   X = 100.00 ft.

          Unless Further Limitations Were Imposed, The Minimum Elevation

          At Which A Surface Extends Is  Y =  0.00 ft.

           2.40 ft. Line Segments Define Each Trial Failure Surface.

          Restrictions Have Been Imposed Upon The Angle Of Initiation.

          The Angle Has Been Restricted Between The Angles Of -25.0

          And   0.0 deg.

1

          Following Are Displayed The Ten Most Critical Of The Trial

          Failure Surfaces Examined.  They Are Ordered - Most Critical

          First.

          * * Safety Factors Are Calculated By The Modified Bishop Method * *

          Failure Surface Specified By 20 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         20.07       10.00

              2         22.26        9.02

              3         24.52        8.21

              4         26.84        7.60

              5         29.20        7.16

              6         31.59        6.92

              7         33.99        6.87

              8         36.38        7.02

              9         38.76        7.36

             10         41.10        7.88

             11         43.39        8.59

             12         45.62        9.49

             13         47.77       10.56

             14         49.82       11.79

             15         51.77       13.19
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             16         53.60       14.74

             17         55.31       16.44

             18         56.87       18.26

             19         58.27       20.20

             20         59.37       22.00

          Circle Center At X =   33.4 ; Y =   36.8  and Radius,   29.9

                ***     1.290   ***

               Individual data on the    24  slices

                       Water    Water     Tie      Tie       Earthquake

                       Force    Force    Force    Force         Force      Surcharge

 Slice  Width  Weight   Top      Bot     Norm      Tan      Hor      Ver     Load

  No.     Ft     Lbs    Lbs      Lbs      Lbs      Lbs      Lbs      Lbs      Lbs   

   1     2.2 0.12E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   2     2.3 0.36E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   3     2.3 0.56E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   4     2.4 0.71E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   5     0.8 0.27E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   6     0.2 0.14E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   7     1.3 0.12E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   8     2.4 0.27E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   9     2.4 0.33E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  10     1.9 0.30E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  11     0.5 0.86E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  12     2.3 0.39E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  13     2.3 0.36E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  14     2.2 0.33E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  15     2.1 0.30E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  16     2.1 0.26E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  17     2.0 0.21E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  18     1.8 0.17E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  19     1.6 0.12E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  20     0.1 0.36E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.19E+03

  21     1.6 0.83E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.52E+04

  22     1.4 0.45E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.47E+04

  23     1.0 0.11E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.33E+04

  24     0.1 0.13E+01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

 --------------------------------------------------

          Failure Surface Specified By 16 Coordinate Points
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            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         26.76       10.00

              2         29.15        9.84

              3         31.55        9.84

              4         33.95       10.01

              5         36.32       10.33

              6         38.67       10.81

              7         40.99       11.46

              8         43.25       12.25

              9         45.46       13.19

             10         47.60       14.29

             11         49.65       15.52

             12         51.63       16.89

             13         53.50       18.38

             14         55.27       20.00

             15         56.93       21.74

             16         57.15       22.00

          Circle Center At X =   30.3 ; Y =   45.5  and Radius,   35.7

                ***     1.407   ***

1

          Failure Surface Specified By 24 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         10.03       10.00

              2         12.22        9.01

              3         14.46        8.15

              4         16.75        7.44

              5         19.08        6.87

              6         21.45        6.44

              7         23.83        6.16

              8         26.23        6.03

              9         28.63        6.05

             10         31.02        6.21

             11         33.40        6.53

             12         35.75        6.99

             13         38.08        7.60

             14         40.36        8.34

             15         42.59        9.23
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             16         44.76       10.26

             17         46.86       11.42

             18         48.88       12.70

             19         50.83       14.11

             20         52.68       15.64

             21         54.43       17.27

             22         56.08       19.02

             23         57.62       20.86

             24         58.46       22.00

          Circle Center At X =   27.1 ; Y =   44.7  and Radius,   38.7

                ***     1.474   ***

          Failure Surface Specified By 20 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         16.72       10.00

              2         19.05        9.40

              3         21.40        8.93

              4         23.78        8.62

              5         26.17        8.45

              6         28.57        8.42

              7         30.97        8.55

              8         33.36        8.82

              9         35.72        9.23

             10         38.05        9.79

             11         40.35       10.49

             12         42.60       11.33

             13         44.79       12.31

             14         46.92       13.41

             15         48.98       14.65

             16         50.95       16.01

             17         52.85       17.49

             18         54.64       19.08

             19         56.34       20.77

             20         57.43       22.00

          Circle Center At X =   27.8 ; Y =   47.6  and Radius,   39.2

                ***     1.496   ***
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1

          Failure Surface Specified By 16 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         30.10       11.61

              2         32.46       11.19

              3         34.85       10.94

              4         37.25       10.86

              5         39.65       10.96

              6         42.03       11.22

              7         44.39       11.65

              8         46.72       12.25

              9         48.99       13.01

             10         51.21       13.94

             11         53.35       15.01

             12         55.42       16.24

             13         57.39       17.61

             14         59.26       19.12

             15         61.01       20.75

             16         62.17       22.00

          Circle Center At X =   37.1 ; Y =   44.6  and Radius,   33.8

                ***     1.524   ***

          Failure Surface Specified By 17 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         30.10       11.61

              2         32.28       10.60

              3         34.55        9.83

              4         36.89        9.31

              5         39.28        9.04

              6         41.68        9.04

              7         44.07        9.29

              8         46.41        9.79

              9         48.69       10.55

             10         50.87       11.54

             11         52.94       12.77

             12         54.86       14.21
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             13         56.61       15.85

             14         58.18       17.67

             15         59.54       19.64

             16         60.68       21.75

             17         60.78       22.00

          Circle Center At X =   40.5 ; Y =   31.3  and Radius,   22.3

                ***     1.528   ***

1

          Failure Surface Specified By 22 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         16.72       10.00

              2         19.09        9.60

              3         21.47        9.30

              4         23.86        9.10

              5         26.26        9.01

              6         28.66        9.03

              7         31.06        9.15

              8         33.45        9.37

              9         35.82        9.71

             10         38.18       10.14

             11         40.52       10.68

             12         42.84       11.32

             13         45.12       12.06

             14         47.37       12.90

             15         49.57       13.84

             16         51.74       14.88

             17         53.86       16.01

             18         55.92       17.23

             19         57.93       18.54

             20         59.88       19.94

             21         61.77       21.42

             22         62.45       22.00

          Circle Center At X =   27.1 ; Y =   63.6  and Radius,   54.6

                ***     1.548   ***
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          Failure Surface Specified By 29 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1          0.00       10.00

              2          2.18        8.99

              3          4.40        8.08

              4          6.66        7.28

              5          8.96        6.59

              6         11.29        6.02

              7         13.65        5.56

              8         16.02        5.21

              9         18.41        4.98

             10         20.81        4.86

             11         23.21        4.86

             12         25.60        4.98

             13         27.99        5.21

             14         30.37        5.56

             15         32.72        6.03

             16         35.05        6.60

             17         37.35        7.29

             18         39.61        8.09

             19         41.83        9.00

             20         44.01       10.01

             21         46.13       11.13

             22         48.20       12.35

             23         50.20       13.67

             24         52.14       15.09

             25         54.01       16.60

             26         55.80       18.19

             27         57.52       19.87

             28         59.14       21.64

             29         59.45       22.00

          Circle Center At X =   22.0 ; Y =   54.4  and Radius,   49.5

                ***     1.616   ***

1

          Failure Surface Specified By 28 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

Page 77 of 162



              1          3.34       10.00

              2          5.56        9.09

              3          7.82        8.28

              4         10.12        7.58

              5         12.44        6.98

              6         14.80        6.50

              7         17.17        6.13

              8         19.55        5.86

              9         21.95        5.71

             10         24.35        5.68

             11         26.75        5.75

             12         29.14        5.94

             13         31.52        6.24

             14         33.88        6.65

             15         36.23        7.17

             16         38.54        7.80

             17         40.83        8.53

             18         43.07        9.38

             19         45.28       10.33

             20         47.44       11.38

             21         49.54       12.53

             22         51.59       13.77

             23         53.58       15.11

             24         55.51       16.55

             25         57.36       18.07

             26         59.15       19.68

             27         60.85       21.37

             28         61.43       22.00

          Circle Center At X =   23.9 ; Y =   56.9  and Radius,   51.2

                ***     1.633   ***

          Failure Surface Specified By 12 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         26.76       10.00

              2         29.11        9.53

              3         31.51        9.41

              4         33.90        9.63

              5         36.23       10.21

              6         38.45       11.12

              7         40.51       12.34

              8         42.38       13.85
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              9         44.00       15.62

             10         45.35       17.60

             11         46.40       19.76

             12         47.10       22.00

          Circle Center At X =   31.1 ; Y =   25.8  and Radius,   16.4

                ***     1.641   ***

1

                     Y            A     X     I     S            F     T

                     0.00     12.50     25.00     37.50     50.00     62.50

          X      0.00 +-------*-+---------+---------+---------+---------+

                      -      8.                                          

                      -     8.9                                          

                      -     89.                                          

                      -    8.9.                                          

                      -    89.3                                          

                12.50 +    .93.                                          

                      -   89.3.                                          

                      -   893.4                                          

                      -  .83..4                                          

                      -  .83.41                                          

                      -  .83.1.                                          

          A     25.00 + ..89.1.                                          

                      - ..83142                                          

                      - ...314*5                                         

                      - ..83142  *                                       

                      - ...1.425                                         

                      - ...81425...                                      

          X     37.50 + ....3645.... .  *                                

                      - ....13420........                                

                      - ....13.2.0.......                                

                      - .....1352.0......                                

                      - ......1352. 0.0..                                

                      - ......1932...  .0                                

          I     50.00 + .......15324....                                 

                      - ........61732....                                

                      - .........61732...                                

                      - ...........171222/1                              

                      - ............551311/                              

                      -  .............656                                

          S     62.50 +  ..............75                                
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                      -  ............ ...                                

                      -   ............ ..                                

                      -   .............                                  

                      -    ..............                                

                      -     ........... .                                

                75.00 +    . ..........                                  

                      -     .............                                

                      -      ............                                

                      -       ...........                                

                      -       . .........                                

                      -        ..........                                

          F     87.50 +         .........                                

                      -          ........                                

                      -           .......                                

                      -            ......                                

                      -             .....                                

                      -               ...                                

          T    100.00 +                 *                                
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F.S. = 1.289

Factor of Safety = 1.289,  X = 31.77,  Y = 30.65,  R = 21.25
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Luna
Excavator Surcharge

8' Offset

1:1 Slope

Ht = 12 ft 

Surcharge
Load



     =========================================================================

                      STABLPro for Windows, Version 2015.4.5    

                              Upgraded from:  

                              FHWA-PCSTABLE   

                       Serial Number :  357267753

                          --Slope Stability Analysis--

                       Simplified Janbu, Simplified Bishop

                         or Spencer Method of Slices

     =========================================================================

     This program is licensed to : 

     Korpi Cannon Engineering PLLC

     Las Vegas, NV, USA

     Path to file locations      : 

D:\Dropbox\Korpi_Cannon_Engineering\Projects\KC-0119 - MZB Engineering\Design\Excav 

- Shoring\2.0 Elara_Luna\Luna\Design\

     Name of input data file     : Excavator - Vert.sl4d

     Name of output file         : Excavator - Vert.sl4o

     Name of plot output file    : Excavator - Vert.sl4p

 

     -------------------------------------------------------------------------

                          Time and Date of Analysis

     -------------------------------------------------------------------------

               Date:  March 04, 2025     Time:  06:10:48

1

          PROBLEM DESCRIPTION   New Slope                               

                                                                        

          BOUNDARY COORDINATES

              4 Top   Boundaries

              4 Total Boundaries
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          Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type

             No.         ft.        ft.        ft.        ft.     Below Bnd

              1          0.00      10.00      30.00      10.00        1

              2         30.00      10.00      30.25      14.00        1

              3         30.25      14.00      38.25      22.00        1

              4         38.25      22.00     100.00      22.00        1

1

         ISOTROPIC SOIL PARAMETERS

           1 Type(s) of Soil

          Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.

          Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface

           No.   pcf      pcf      psf      (deg)   Param.     psf     No.

            1   115.0    115.0     210.0     19.0    0.00       0.0      0

1

         BOUNDARY LOAD(S)

              1 Load(s) Specified

          Load        X-Left      X-Right     Intensity     Deflection

           No.          ft.          ft.         psf        (deg)

            1          46.25        59.25       1031.0          0.0

          NOTE - Intensity Is Specified As A Uniformly Distributed

                 Force Acting On A Horizontally Projected Surface.

1

          A Critical Failure Surface Searching Method, Using A Random 

          Technique For Generating Circular Surfaces, Has Been Specified.

          100 Trial Surfaces Have Been Generated.

           10 Surfaces Initiate From Each Of 10 Points Equally Spaced

          Along The Ground Surface Between  X =   0.00 ft.
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                                       and  X =  30.10 ft.

          Each Surface Terminates Between   X =  36.00 ft.

                                      and   X = 100.00 ft.

          Unless Further Limitations Were Imposed, The Minimum Elevation

          At Which A Surface Extends Is  Y =  0.00 ft.

           2.00 ft. Line Segments Define Each Trial Failure Surface.

          Restrictions Have Been Imposed Upon The Angle Of Initiation.

          The Angle Has Been Restricted Between The Angles Of -25.0

          And   0.0 deg.

1

          Following Are Displayed The Ten Most Critical Of The Trial

          Failure Surfaces Examined.  They Are Ordered - Most Critical

          First.

          * * Safety Factors Are Calculated By The Modified Bishop Method * *

          Failure Surface Specified By 16 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         26.76       10.00

              2         28.72        9.62

              3         30.71        9.43

              4         32.71        9.42

              5         34.70        9.60

              6         36.67        9.97

              7         38.59       10.52

              8         40.45       11.26

              9         42.24       12.16

             10         43.93       13.22

             11         45.51       14.44

             12         46.98       15.81

             13         48.30       17.30

             14         49.48       18.92

             15         50.51       20.64
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             16         51.16       22.00

          Circle Center At X =   31.8 ; Y =   30.6  and Radius,   21.2

                ***     1.289   ***

               Individual data on the    19  slices

                       Water    Water     Tie      Tie       Earthquake

                       Force    Force    Force    Force         Force      Surcharge

 Slice  Width  Weight   Top      Bot     Norm      Tan      Hor      Ver     Load

  No.     Ft     Lbs    Lbs      Lbs      Lbs      Lbs      Lbs      Lbs      Lbs   

   1     2.0 0.43E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   2     1.3 0.65E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   3     0.2 0.72E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   4     0.5 0.25E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   5     2.0 0.14E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   6     2.0 0.18E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   7     2.0 0.22E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   8     1.6 0.20E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   9     0.3 0.45E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  10     1.9 0.24E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  11     1.8 0.21E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  12     1.7 0.18E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  13     1.6 0.15E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  14     0.7 0.61E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  15     0.7 0.54E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.75E+03

  16     1.3 0.83E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.14E+04

  17     1.2 0.53E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.12E+04

  18     1.0 0.26E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.11E+04

  19     0.6 0.51E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.67E+03

 --------------------------------------------------

          Failure Surface Specified By 18 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         26.76       10.00

              2         28.75        9.87

              3         30.75        9.85

              4         32.75        9.93

              5         34.74       10.13
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              6         36.72       10.44

              7         38.67       10.85

              8         40.60       11.38

              9         42.50       12.01

             10         44.36       12.74

             11         46.18       13.57

             12         47.95       14.51

             13         49.66       15.54

             14         51.32       16.66

             15         52.91       17.87

             16         54.43       19.17

             17         55.88       20.55

             18         57.24       22.00

          Circle Center At X =   30.2 ; Y =   46.1  and Radius,   36.2

                ***     1.300   ***

1

          Failure Surface Specified By 20 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         23.41       10.00

              2         25.36        9.56

              3         27.34        9.25

              4         29.33        9.07

              5         31.33        9.04

              6         33.33        9.13

              7         35.31        9.37

              8         37.28        9.73

              9         39.22       10.24

             10         41.11       10.87

             11         42.96       11.63

             12         44.76       12.51

             13         46.49       13.51

             14         48.15       14.63

             15         49.72       15.86

             16         51.21       17.20

             17         52.61       18.63

             18         53.91       20.15

             19         55.09       21.76

             20         55.25       22.00

          Circle Center At X =   30.9 ; Y =   38.4  and Radius,   29.4
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                ***     1.303   ***

          Failure Surface Specified By 16 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         30.10       11.61

              2         32.10       11.47

              3         34.10       11.46

              4         36.09       11.60

              5         38.07       11.88

              6         40.03       12.29

              7         41.95       12.84

              8         43.83       13.52

              9         45.66       14.33

             10         47.43       15.26

             11         49.13       16.32

             12         50.75       17.49

             13         52.28       18.77

             14         53.73       20.16

             15         55.07       21.64

             16         55.35       22.00

          Circle Center At X =   33.1 ; Y =   40.2  and Radius,   28.7

                ***     1.355   ***

1

          Failure Surface Specified By 23 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         20.07       10.00

              2         21.90        9.20

              3         23.79        8.54

              4         25.72        8.01

              5         27.68        7.62

              6         29.66        7.37

              7         31.66        7.26
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              8         33.66        7.29

              9         35.65        7.46

             10         37.63        7.78

             11         39.57        8.23

             12         41.49        8.82

             13         43.35        9.55

             14         45.16       10.40

             15         46.90       11.38

             16         48.57       12.48

             17         50.16       13.70

             18         51.65       15.03

             19         53.05       16.46

             20         54.34       17.99

             21         55.53       19.60

             22         56.59       21.29

             23         56.97       22.00

          Circle Center At X =   32.2 ; Y =   35.4  and Radius,   28.2

                ***     1.368   ***

          Failure Surface Specified By 18 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         23.41       10.00

              2         25.27        9.27

              3         27.20        8.73

              4         29.17        8.38

              5         31.16        8.24

              6         33.16        8.29

              7         35.15        8.54

              8         37.09        9.00

              9         38.99        9.64

             10         40.81       10.47

             11         42.53       11.48

             12         44.15       12.66

             13         45.64       13.99

             14         46.99       15.46

             15         48.19       17.07

             16         49.22       18.78

             17         50.07       20.59

             18         50.57       22.00

          Circle Center At X =   31.6 ; Y =   28.2  and Radius,   19.9
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                ***     1.374   ***

1

          Failure Surface Specified By 23 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         16.72       10.00

              2         18.58        9.25

              3         20.48        8.63

              4         22.41        8.13

              5         24.38        7.76

              6         26.37        7.53

              7         28.36        7.42

              8         30.36        7.45

              9         32.36        7.61

             10         34.34        7.90

             11         36.29        8.33

             12         38.21        8.88

             13         40.09        9.56

             14         41.93       10.36

             15         43.70       11.28

             16         45.41       12.32

             17         47.05       13.46

             18         48.61       14.72

             19         50.08       16.07

             20         51.46       17.52

             21         52.74       19.06

             22         53.91       20.68

             23         54.74       22.00

          Circle Center At X =   28.9 ; Y =   37.6  and Radius,   30.1

                ***     1.385   ***

          Failure Surface Specified By 24 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.
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              1         16.72       10.00

              2         18.66        9.50

              3         20.62        9.09

              4         22.59        8.78

              5         24.58        8.58

              6         26.58        8.47

              7         28.58        8.47

              8         30.58        8.56

              9         32.57        8.76

             10         34.55        9.05

             11         36.51        9.45

             12         38.44        9.94

             13         40.36       10.53

             14         42.23       11.22

             15         44.08       12.00

             16         45.88       12.87

             17         47.63       13.83

             18         49.33       14.88

             19         50.98       16.01

             20         52.57       17.23

             21         54.10       18.52

             22         55.55       19.89

             23         56.94       21.33

             24         57.53       22.00

          Circle Center At X =   27.7 ; Y =   48.1  and Radius,   39.7

                ***     1.410   ***

1

          Failure Surface Specified By 20 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         20.07       10.00

              2         21.88        9.16

              3         23.77        8.49

              4         25.71        8.01

              5         27.68        7.70

              6         29.68        7.59

              7         31.68        7.66

              8         33.66        7.92

              9         35.61        8.36

             10         37.51        8.99

             11         39.35        9.79
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             12         41.09       10.76

             13         42.74       11.89

             14         44.28       13.17

             15         45.69       14.59

             16         46.96       16.13

             17         48.08       17.79

             18         49.05       19.54

             19         49.84       21.38

             20         50.04       22.00

          Circle Center At X =   29.9 ; Y =   28.9  and Radius,   21.3

                ***     1.434   ***

          Failure Surface Specified By 15 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         30.10       11.61

              2         32.04       11.12

              3         34.02       10.85

              4         36.02       10.82

              5         38.01       11.01

              6         39.97       11.43

              7         41.86       12.06

              8         43.67       12.92

              9         45.38       13.97

             10         46.95       15.20

             11         48.37       16.61

             12         49.61       18.18

             13         50.68       19.87

             14         51.54       21.68

             15         51.65       22.00

          Circle Center At X =   35.3 ; Y =   28.3  and Radius,   17.5

                ***     1.436   ***

1

                     Y            A     X     I     S            F     T
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                     0.00     12.50     25.00     37.50     50.00     62.50

          X      0.00 +-------*-+---------+---------+---------+---------+

                      -      ..                                          

                      -      ..                                          

                      -     ...                                          

                      -    ....                                          

                      -    ....                                          

                12.50 +   .....                                          

                      -   .....                                          

                      -   ....7                                          

                      -  ....78                                          

                      -  ....75                                          

                      -  ....53                                          

          A     25.00 +  ...563                                          

                      - ....531                                          

                      - ....53*4                                         

                      - ....5314 *                                       

                      - ....5314.                                        

                      - ....5314...                                      

          X     37.50 + ....56104... .  *                                

                      - .....5114...... .                                

                      - .....5631........                                

                      - ......5321.......                                

                      - ......5.721....../1                              

                      - .......557211  ..                                

          I     50.00 + .........52341616                                

                      - ..........5223.01                                

                      - ............52337                                

                      - ..............252                                

                      - ................81/                              

                      -  ......... ......                                

          S     62.50 +  ................                                

                      -  ............ ...                                

                      -   ............ ..                                

                      -   .............                                  

                      -   ...............                                

                      -    ..............                                

                75.00 +     ...........                                  

                      -      ............                                

                      -      ............                                

                      -       ...........                                

                      -       ...........                                

                      -        ..........                                

          F     87.50 +         .........                                

                      -           .......                                

                      -           .......                                

                      -            ......                                

                      -             .....                                
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                      -               ...                                

          T    100.00 +                .*                                
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F.S. = 1.270

Factor of Safety = 1.270,  X = 31.00,  Y = 37.98,  R = 28.99
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Luna
Loader Surcharge
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     =========================================================================

                      STABLPro for Windows, Version 2015.4.5    

                              Upgraded from:  

                              FHWA-PCSTABLE   

                       Serial Number :  357267753

                          --Slope Stability Analysis--

                       Simplified Janbu, Simplified Bishop

                         or Spencer Method of Slices

     =========================================================================

     This program is licensed to : 

     Korpi Cannon Engineering PLLC

     Las Vegas, NV, USA

     Path to file locations      : 

D:\Dropbox\Korpi_Cannon_Engineering\Projects\KC-0119 - MZB Engineering\Design\Excav 

- Shoring\2.0 Elara_Luna\Luna\Design\

     Name of input data file     : Loader - Vert.sl4d

     Name of output file         : Loader - Vert.sl4o

     Name of plot output file    : Loader - Vert.sl4p

 

     -------------------------------------------------------------------------

                          Time and Date of Analysis

     -------------------------------------------------------------------------

               Date:  March 04, 2025     Time:  06:13:58

1

          PROBLEM DESCRIPTION   New Slope                               

                                                                        

          BOUNDARY COORDINATES

              4 Top   Boundaries

              4 Total Boundaries
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          Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type

             No.         ft.        ft.        ft.        ft.     Below Bnd

              1          0.00      10.00      30.00      10.00        1

              2         30.00      10.00      30.25      14.00        1

              3         30.25      14.00      38.25      22.00        1

              4         38.25      22.00     100.00      22.00        1

1

         ISOTROPIC SOIL PARAMETERS

           1 Type(s) of Soil

          Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.

          Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface

           No.   pcf      pcf      psf      (deg)   Param.     psf     No.

            1   115.0    115.0     210.0     19.0    0.00       0.0      0

1

         BOUNDARY LOAD(S)

              2 Load(s) Specified

          Load        X-Left      X-Right     Intensity     Deflection

           No.          ft.          ft.         psf        (deg)

            1          53.25        55.00       4700.0          0.0

            2          61.25        63.00       4700.0          0.0

          NOTE - Intensity Is Specified As A Uniformly Distributed

                 Force Acting On A Horizontally Projected Surface.

1

          A Critical Failure Surface Searching Method, Using A Random 

          Technique For Generating Circular Surfaces, Has Been Specified.

          100 Trial Surfaces Have Been Generated.

           10 Surfaces Initiate From Each Of 10 Points Equally Spaced
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          Along The Ground Surface Between  X =   0.00 ft.

                                       and  X =  30.10 ft.

          Each Surface Terminates Between   X =  36.00 ft.

                                      and   X = 100.00 ft.

          Unless Further Limitations Were Imposed, The Minimum Elevation

          At Which A Surface Extends Is  Y =  0.00 ft.

           2.40 ft. Line Segments Define Each Trial Failure Surface.

          Restrictions Have Been Imposed Upon The Angle Of Initiation.

          The Angle Has Been Restricted Between The Angles Of -25.0

          And   0.0 deg.

1

          Following Are Displayed The Ten Most Critical Of The Trial

          Failure Surfaces Examined.  They Are Ordered - Most Critical

          First.

          * * Safety Factors Are Calculated By The Modified Bishop Method * *

          Failure Surface Specified By 17 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         23.41       10.00

              2         25.75        9.47

              3         28.13        9.13

              4         30.52        8.99

              5         32.92        9.05

              6         35.31        9.31

              7         37.67        9.77

              8         39.98       10.42

              9         42.23       11.25

             10         44.40       12.27

             11         46.48       13.47

             12         48.45       14.83

             13         50.31       16.36

             14         52.03       18.03
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             15         53.61       19.84

             16         55.03       21.77

             17         55.17       22.00

          Circle Center At X =   31.0 ; Y =   38.0  and Radius,   29.0

                ***     1.270   ***

               Individual data on the    21  slices

                       Water    Water     Tie      Tie       Earthquake

                       Force    Force    Force    Force         Force      Surcharge

 Slice  Width  Weight   Top      Bot     Norm      Tan      Hor      Ver     Load

  No.     Ft     Lbs    Lbs      Lbs      Lbs      Lbs      Lbs      Lbs      Lbs   

   1     2.3 0.72E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   2     2.4 0.19E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   3     1.9 0.20E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   4     0.2 0.86E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   5     0.3 0.16E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   6     2.4 0.18E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   7     2.4 0.24E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   8     2.4 0.29E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   9     0.6 0.80E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  10     1.7 0.23E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  11     2.2 0.29E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  12     2.2 0.26E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  13     2.1 0.22E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  14     2.0 0.18E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  15     1.9 0.14E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  16     1.7 0.95E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  17     1.2 0.46E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  18     0.4 0.97E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.17E+04

  19     1.4 0.19E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.65E+04

  20     0.0 0.89E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  21     0.1 0.19E+01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

 --------------------------------------------------

          Failure Surface Specified By 13 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         30.10       11.61
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              2         32.49       11.44

              3         34.89       11.47

              4         37.28       11.71

              5         39.64       12.15

              6         41.96       12.79

              7         44.21       13.62

              8         46.38       14.64

              9         48.46       15.84

             10         50.43       17.21

             11         52.27       18.75

             12         53.98       20.43

             13         55.32       22.00

          Circle Center At X =   33.3 ; Y =   39.7  and Radius,   28.3

                ***     1.303   ***

1

          Failure Surface Specified By 16 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         26.76       10.00

              2         29.15        9.84

              3         31.55        9.84

              4         33.95       10.01

              5         36.32       10.33

              6         38.67       10.81

              7         40.99       11.46

              8         43.25       12.25

              9         45.46       13.19

             10         47.60       14.29

             11         49.65       15.52

             12         51.63       16.89

             13         53.50       18.38

             14         55.27       20.00

             15         56.93       21.74

             16         57.15       22.00

          Circle Center At X =   30.3 ; Y =   45.5  and Radius,   35.7

                ***     1.353   ***
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          Failure Surface Specified By 20 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         16.72       10.00

              2         18.95        9.10

              3         21.24        8.38

              4         23.58        7.85

              5         25.95        7.51

              6         28.35        7.36

              7         30.75        7.41

              8         33.14        7.64

              9         35.50        8.07

             10         37.82        8.69

             11         40.08        9.49

             12         42.27       10.47

             13         44.38       11.62

             14         46.38       12.94

             15         48.28       14.41

             16         50.04       16.04

             17         51.68       17.80

             18         53.16       19.68

             19         54.49       21.68

             20         54.67       22.00

          Circle Center At X =   29.0 ; Y =   37.2  and Radius,   29.8

                ***     1.420   ***

1

          Failure Surface Specified By 20 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         16.72       10.00

              2         19.05        9.40

              3         21.40        8.93

              4         23.78        8.62

              5         26.17        8.45

              6         28.57        8.42

              7         30.97        8.55

              8         33.36        8.82
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              9         35.72        9.23

             10         38.05        9.79

             11         40.35       10.49

             12         42.60       11.33

             13         44.79       12.31

             14         46.92       13.41

             15         48.98       14.65

             16         50.95       16.01

             17         52.85       17.49

             18         54.64       19.08

             19         56.34       20.77

             20         57.43       22.00

          Circle Center At X =   27.8 ; Y =   47.6  and Radius,   39.2

                ***     1.489   ***

          Failure Surface Specified By 20 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         26.76       10.00

              2         28.97        9.07

              3         31.25        8.32

              4         33.58        7.76

              5         35.95        7.40

              6         38.35        7.24

              7         40.75        7.27

              8         43.14        7.51

              9         45.50        7.94

             10         47.82        8.56

             11         50.07        9.37

             12         52.26       10.37

             13         54.35       11.55

             14         56.34       12.89

             15         58.21       14.40

             16         59.94       16.05

             17         61.54       17.85

             18         62.98       19.76

             19         64.26       21.80

             20         64.37       22.00

          Circle Center At X =   39.1 ; Y =   36.2  and Radius,   29.0
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                ***     1.514   ***

1

          Failure Surface Specified By 22 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         16.72       10.00

              2         19.09        9.60

              3         21.47        9.30

              4         23.86        9.10

              5         26.26        9.01

              6         28.66        9.03

              7         31.06        9.15

              8         33.45        9.37

              9         35.82        9.71

             10         38.18       10.14

             11         40.52       10.68

             12         42.84       11.32

             13         45.12       12.06

             14         47.37       12.90

             15         49.57       13.84

             16         51.74       14.88

             17         53.86       16.01

             18         55.92       17.23

             19         57.93       18.54

             20         59.88       19.94

             21         61.77       21.42

             22         62.45       22.00

          Circle Center At X =   27.1 ; Y =   63.6  and Radius,   54.6

                ***     1.535   ***

          Failure Surface Specified By 21 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         23.41       10.00

              2         25.60        9.02

              3         27.86        8.21
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              4         30.18        7.57

              5         32.53        7.10

              6         34.91        6.80

              7         37.31        6.68

              8         39.71        6.74

              9         42.10        6.98

             10         44.46        7.39

             11         46.79        7.97

             12         49.07        8.72

             13         51.28        9.64

             14         53.43       10.72

             15         55.48       11.96

             16         57.44       13.34

             17         59.30       14.87

             18         61.03       16.53

             19         62.64       18.31

             20         64.12       20.20

             21         65.31       22.00

          Circle Center At X =   37.7 ; Y =   39.2  and Radius,   32.5

                ***     1.535   ***

1

          Failure Surface Specified By 20 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         20.07       10.00

              2         22.26        9.02

              3         24.52        8.21

              4         26.84        7.60

              5         29.20        7.16

              6         31.59        6.92

              7         33.99        6.87

              8         36.38        7.02

              9         38.76        7.36

             10         41.10        7.88

             11         43.39        8.59

             12         45.62        9.49

             13         47.77       10.56

             14         49.82       11.79

             15         51.77       13.19

             16         53.60       14.74

             17         55.31       16.44
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             18         56.87       18.26

             19         58.27       20.20

             20         59.37       22.00

          Circle Center At X =   33.4 ; Y =   36.8  and Radius,   29.9

                ***     1.560   ***

          Failure Surface Specified By 16 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         30.10       11.61

              2         32.46       11.19

              3         34.85       10.94

              4         37.25       10.86

              5         39.65       10.96

              6         42.03       11.22

              7         44.39       11.65

              8         46.72       12.25

              9         48.99       13.01

             10         51.21       13.94

             11         53.35       15.01

             12         55.42       16.24

             13         57.39       17.61

             14         59.26       19.12

             15         61.01       20.75

             16         62.17       22.00

          Circle Center At X =   37.1 ; Y =   44.6  and Radius,   33.8

                ***     1.583   ***

1

                     Y            A     X     I     S            F     T

                     0.00     12.50     25.00     37.50     50.00     62.50

          X      0.00 +-------*-+---------+---------+---------+---------+

                      -      ..                                          
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                      -     ...                                          

                      -     ...                                          

                      -    ....                                          

                      -    ....                                          

                12.50 +    ....                                          

                      -   .....                                          

                      -   ....4                                          

                      -  ....45                                          

                      -  ....49                                          

                      -  ...451                                          

          A     25.00 + ....481                                          

                      - ....953                                          

                      - ....41*2                                         

                      - ....413  *                                       

                      - ...94132                                         

                      - ...84132...                                      

          X     37.50 + ...86412.... .  *                                

                      - ...89.132........                                

                      - ....6.412........                                

                      - ....69.412.......                                

                      - ....6.9.412 .....                                

                      - .....69.7312.  ..                                

          I     50.00 + .....6.907312...                                 

                      - ......6..97.12...                                

                      - .......6..97.31111/1                             

                      - ........6..979332                                

                      - .........86.079.5                                

                      -  ..........6..70./2                              

          S     62.50 +  ...........686772/                              

                      -  ............ 866                                

                      -   ............ ..                                

                      -   .............                                  

                      -    ..............                                

                      -     ........... .                                

                75.00 +    . ..........                                  

                      -     .............                                

                      -      ............                                

                      -       ...........                                

                      -       . .........                                

                      -        ..........                                

          F     87.50 +         .........                                

                      -          ........                                

                      -           .......                                

                      -            ......                                

                      -             .....                                

                      -               ...                                

          T    100.00 +                 *                                
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F.S. = 1.274

Factor of Safety = 1.274,  X = 31.91,  Y = 30.33,  R = 20.97
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Luna
Spoils Pile Surcharge

8' Offset

1:1 Slope

Ht = 12 ft 

Surcharge
Load



     =========================================================================

                      STABLPro for Windows, Version 2015.4.5    

                              Upgraded from:  

                              FHWA-PCSTABLE   

                       Serial Number :  357267753

                          --Slope Stability Analysis--

                       Simplified Janbu, Simplified Bishop

                         or Spencer Method of Slices

     =========================================================================

     This program is licensed to : 

     Korpi Cannon Engineering PLLC

     Las Vegas, NV, USA

     Path to file locations      : 

D:\Dropbox\Korpi_Cannon_Engineering\Projects\KC-0119 - MZB Engineering\Design\Excav 

- Shoring\2.0 Elara_Luna\Luna\Design\

     Name of input data file     : Spoil - Vert.sl4d

     Name of output file         : Spoil - Vert.sl4o

     Name of plot output file    : Spoil - Vert.sl4p

 

     -------------------------------------------------------------------------

                          Time and Date of Analysis

     -------------------------------------------------------------------------

               Date:  March 04, 2025     Time:  06:17:34

1

          PROBLEM DESCRIPTION   New Slope                               

                                                                        

          BOUNDARY COORDINATES

              4 Top   Boundaries

              4 Total Boundaries
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          Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type

             No.         ft.        ft.        ft.        ft.     Below Bnd

              1          0.00      10.00      30.00      10.00        1

              2         30.00      10.00      30.25      14.00        1

              3         30.25      14.00      38.25      22.00        1

              4         38.25      22.00     100.00      22.00        1

1

         ISOTROPIC SOIL PARAMETERS

           1 Type(s) of Soil

          Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.

          Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface

           No.   pcf      pcf      psf      (deg)   Param.     psf     No.

            1   115.0    115.0     210.0     19.0    0.00       0.0      0

1

         BOUNDARY LOAD(S)

              1 Load(s) Specified

          Load        X-Left      X-Right     Intensity     Deflection

           No.          ft.          ft.         psf        (deg)

            1          46.25        63.00       1100.0          0.0

          NOTE - Intensity Is Specified As A Uniformly Distributed

                 Force Acting On A Horizontally Projected Surface.

1

          A Critical Failure Surface Searching Method, Using A Random 

          Technique For Generating Circular Surfaces, Has Been Specified.

          100 Trial Surfaces Have Been Generated.

           10 Surfaces Initiate From Each Of 10 Points Equally Spaced

          Along The Ground Surface Between  X =   0.00 ft.
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                                       and  X =  30.10 ft.

          Each Surface Terminates Between   X =  36.00 ft.

                                      and   X = 100.00 ft.

          Unless Further Limitations Were Imposed, The Minimum Elevation

          At Which A Surface Extends Is  Y =  0.00 ft.

           2.40 ft. Line Segments Define Each Trial Failure Surface.

          Restrictions Have Been Imposed Upon The Angle Of Initiation.

          The Angle Has Been Restricted Between The Angles Of -25.0

          And   0.0 deg.

1

          Following Are Displayed The Ten Most Critical Of The Trial

          Failure Surfaces Examined.  They Are Ordered - Most Critical

          First.

          * * Safety Factors Are Calculated By The Modified Bishop Method * *

          Failure Surface Specified By 14 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         26.76       10.00

              2         29.11        9.54

              3         31.51        9.36

              4         33.90        9.45

              5         36.28        9.82

              6         38.59       10.45

              7         40.82       11.34

              8         42.93       12.48

              9         44.90       13.86

             10         46.69       15.45

             11         48.30       17.24

             12         49.68       19.20

             13         50.84       21.30

             14         51.13       22.00
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          Circle Center At X =   31.9 ; Y =   30.3  and Radius,   21.0

                ***     1.274   ***

               Individual data on the    17  slices

                       Water    Water     Tie      Tie       Earthquake

                       Force    Force    Force    Force         Force      Surcharge

 Slice  Width  Weight   Top      Bot     Norm      Tan      Hor      Ver     Load

  No.     Ft     Lbs    Lbs      Lbs      Lbs      Lbs      Lbs      Lbs      Lbs   

   1     2.4 0.62E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   2     0.9 0.50E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   3     0.2 0.73E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   4     1.3 0.75E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   5     2.4 0.19E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   6     2.4 0.25E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   7     2.0 0.25E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   8     0.3 0.45E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   9     2.2 0.28E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  10     2.1 0.24E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  11     2.0 0.20E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  12     1.4 0.12E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  13     0.4 0.34E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.49E+03

  14     1.6 0.10E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.18E+04

  15     1.4 0.60E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.15E+04

  16     1.2 0.23E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.13E+04

  17     0.3 0.12E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.32E+03

 --------------------------------------------------

          Failure Surface Specified By 16 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         26.76       10.00

              2         29.15        9.84

              3         31.55        9.84

              4         33.95       10.01

              5         36.32       10.33

              6         38.67       10.81

              7         40.99       11.46

              8         43.25       12.25

              9         45.46       13.19

Page 110 of 162



             10         47.60       14.29

             11         49.65       15.52

             12         51.63       16.89

             13         53.50       18.38

             14         55.27       20.00

             15         56.93       21.74

             16         57.15       22.00

          Circle Center At X =   30.3 ; Y =   45.5  and Radius,   35.7

                ***     1.275   ***

1

          Failure Surface Specified By 17 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         23.41       10.00

              2         25.75        9.47

              3         28.13        9.13

              4         30.52        8.99

              5         32.92        9.05

              6         35.31        9.31

              7         37.67        9.77

              8         39.98       10.42

              9         42.23       11.25

             10         44.40       12.27

             11         46.48       13.47

             12         48.45       14.83

             13         50.31       16.36

             14         52.03       18.03

             15         53.61       19.84

             16         55.03       21.77

             17         55.17       22.00

          Circle Center At X =   31.0 ; Y =   38.0  and Radius,   29.0

                ***     1.279   ***

          Failure Surface Specified By 13 Coordinate Points
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            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         30.10       11.61

              2         32.49       11.44

              3         34.89       11.47

              4         37.28       11.71

              5         39.64       12.15

              6         41.96       12.79

              7         44.21       13.62

              8         46.38       14.64

              9         48.46       15.84

             10         50.43       17.21

             11         52.27       18.75

             12         53.98       20.43

             13         55.32       22.00

          Circle Center At X =   33.3 ; Y =   39.7  and Radius,   28.3

                ***     1.327   ***

1

          Failure Surface Specified By 20 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         16.72       10.00

              2         18.95        9.10

              3         21.24        8.38

              4         23.58        7.85

              5         25.95        7.51

              6         28.35        7.36

              7         30.75        7.41

              8         33.14        7.64

              9         35.50        8.07

             10         37.82        8.69

             11         40.08        9.49

             12         42.27       10.47

             13         44.38       11.62

             14         46.38       12.94

             15         48.28       14.41

             16         50.04       16.04

             17         51.68       17.80

             18         53.16       19.68

             19         54.49       21.68
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             20         54.67       22.00

          Circle Center At X =   29.0 ; Y =   37.2  and Radius,   29.8

                ***     1.361   ***

          Failure Surface Specified By 20 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         20.07       10.00

              2         22.26        9.02

              3         24.52        8.21

              4         26.84        7.60

              5         29.20        7.16

              6         31.59        6.92

              7         33.99        6.87

              8         36.38        7.02

              9         38.76        7.36

             10         41.10        7.88

             11         43.39        8.59

             12         45.62        9.49

             13         47.77       10.56

             14         49.82       11.79

             15         51.77       13.19

             16         53.60       14.74

             17         55.31       16.44

             18         56.87       18.26

             19         58.27       20.20

             20         59.37       22.00

          Circle Center At X =   33.4 ; Y =   36.8  and Radius,   29.9

                ***     1.377   ***

1

          Failure Surface Specified By 20 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.
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              1         16.72       10.00

              2         19.05        9.40

              3         21.40        8.93

              4         23.78        8.62

              5         26.17        8.45

              6         28.57        8.42

              7         30.97        8.55

              8         33.36        8.82

              9         35.72        9.23

             10         38.05        9.79

             11         40.35       10.49

             12         42.60       11.33

             13         44.79       12.31

             14         46.92       13.41

             15         48.98       14.65

             16         50.95       16.01

             17         52.85       17.49

             18         54.64       19.08

             19         56.34       20.77

             20         57.43       22.00

          Circle Center At X =   27.8 ; Y =   47.6  and Radius,   39.2

                ***     1.383   ***

          Failure Surface Specified By 13 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         30.10       11.61

              2         32.43       11.02

              3         34.81       10.76

              4         37.21       10.83

              5         39.58       11.24

              6         41.87       11.96

              7         44.03       12.99

              8         46.03       14.32

              9         47.84       15.90

             10         49.40       17.72

             11         50.70       19.74

             12         51.70       21.92

             13         51.73       22.00

          Circle Center At X =   35.5 ; Y =   28.1  and Radius,   17.3
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                ***     1.412   ***

1

          Failure Surface Specified By 13 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         30.10       11.61

              2         32.41       10.95

              3         34.79       10.62

              4         37.19       10.63

              5         39.56       10.99

              6         41.86       11.68

              7         44.04       12.69

              8         46.05       13.99

              9         47.86       15.57

             10         49.42       17.39

             11         50.71       19.42

             12         51.70       21.60

             13         51.82       22.00

          Circle Center At X =   35.9 ; Y =   27.4  and Radius,   16.9

                ***     1.439   ***

          Failure Surface Specified By 20 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         13.38       10.00

              2         15.65        9.22

              3         17.97        8.61

              4         20.33        8.17

              5         22.71        7.89

              6         25.11        7.78

              7         27.51        7.85

              8         29.90        8.08

              9         32.26        8.48

             10         34.60        9.05

             11         36.88        9.78
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             12         39.11       10.68

             13         41.27       11.72

             14         43.35       12.92

             15         45.33       14.27

             16         47.22       15.75

             17         49.00       17.36

             18         50.66       19.10

             19         52.19       20.94

             20         52.95       22.00

          Circle Center At X =   25.4 ; Y =   41.6  and Radius,   33.8

                ***     1.447   ***

1

                     Y            A     X     I     S            F     T

                     0.00     12.50     25.00     37.50     50.00     62.50

          X      0.00 +-------*-+---------+---------+---------+---------+

                      -      ..                                          

                      -     ...                                          

                      -     ...                                          

                      -    ....                                          

                      -    ....                                          

                12.50 +    ...0                                          

                      -   .....                                          

                      -   ...05                                          

                      -  ....57                                          

                      -  ....56                                          

                      -  ...563                                          

          A     25.00 + ....563                                          

                      - ....671                                          

                      - ....53*4                                         

                      - ....512  *                                       

                      - ...65314                                         

                      - ....5314...                                      

          X     37.50 + .....534.... .  *                                

                      - ....6.124........                                

                      - ....6.514........                                

                      - .....6.514.......                                

                      - ......6.511 ...../1                              

                      - ......6..2341  ..                                

          I     50.00 + .......6..234181                                 

                      - .........6..24.91                                
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                      - ..........6..2333                                

                      - ...........6.6222                                

                      - ..............6.6                                

                      -  ................                                

          S     62.50 +  ................1/                              

                      -  ............ ...                                

                      -   ............ ..                                

                      -   .............                                  

                      -    ..............                                

                      -     ........... .                                

                75.00 +    . ..........                                  

                      -     .............                                

                      -      ............                                

                      -       ...........                                

                      -       . .........                                

                      -        ..........                                

          F     87.50 +         .........                                

                      -          ........                                

                      -           .......                                

                      -            ......                                

                      -             .....                                

                      -               ...                                

          T    100.00 +                 *                                
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F.S. = 1.483

Factor of Safety = 1.483,  X = 31.15,  Y = 25.81,  R = 16.41
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Luna
Traffic Surcharge

5' Offset

1:1 Slope

Ht = 12 ft 
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     =========================================================================

                      STABLPro for Windows, Version 2015.4.5    

                              Upgraded from:  

                              FHWA-PCSTABLE   

                       Serial Number :  357267753

                          --Slope Stability Analysis--

                       Simplified Janbu, Simplified Bishop

                         or Spencer Method of Slices

     =========================================================================

     This program is licensed to : 

     Korpi Cannon Engineering PLLC

     Las Vegas, NV, USA

     Path to file locations      : 

D:\Dropbox\Korpi_Cannon_Engineering\Projects\KC-0119 - MZB Engineering\Design\Excav 

- Shoring\2.0 Elara_Luna\Luna\Design\

     Name of input data file     : Traffic - Vert.sl4d

     Name of output file         : Traffic - Vert.sl4o

     Name of plot output file    : Traffic - Vert.sl4p

 

     -------------------------------------------------------------------------

                          Time and Date of Analysis

     -------------------------------------------------------------------------

               Date:  March 04, 2025     Time:  06:21:45

1

          PROBLEM DESCRIPTION   New Slope                               

                                                                        

          BOUNDARY COORDINATES

              4 Top   Boundaries

              4 Total Boundaries
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          Boundary     X-Left     Y-Left    X-Right    Y-Right    Soil Type

             No.         ft.        ft.        ft.        ft.     Below Bnd

              1          0.00      10.00      30.00      10.00        1

              2         30.00      10.00      30.25      14.00        1

              3         30.25      14.00      38.25      22.00        1

              4         38.25      22.00     100.00      22.00        1

1

         ISOTROPIC SOIL PARAMETERS

           1 Type(s) of Soil

          Soil  Total  Saturated  Cohesion Friction   Pore   Pressure   Piez.

          Type Unit Wt. Unit Wt. Intercept   Angle  Pressure Constant Surface

           No.   pcf      pcf      psf      (deg)   Param.     psf     No.

            1   115.0    115.0     210.0     19.0    0.00       0.0      0

1

         BOUNDARY LOAD(S)

              1 Load(s) Specified

          Load        X-Left      X-Right     Intensity     Deflection

           No.          ft.          ft.         psf        (deg)

            1          43.25       100.00        300.0          0.0

          NOTE - Intensity Is Specified As A Uniformly Distributed

                 Force Acting On A Horizontally Projected Surface.

1

          A Critical Failure Surface Searching Method, Using A Random 

          Technique For Generating Circular Surfaces, Has Been Specified.

          100 Trial Surfaces Have Been Generated.

           10 Surfaces Initiate From Each Of 10 Points Equally Spaced

          Along The Ground Surface Between  X =   0.00 ft.
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                                       and  X =  30.10 ft.

          Each Surface Terminates Between   X =  36.00 ft.

                                      and   X = 100.00 ft.

          Unless Further Limitations Were Imposed, The Minimum Elevation

          At Which A Surface Extends Is  Y =  0.00 ft.

           2.40 ft. Line Segments Define Each Trial Failure Surface.

          Restrictions Have Been Imposed Upon The Angle Of Initiation.

          The Angle Has Been Restricted Between The Angles Of -25.0

          And   0.0 deg.

1

          Following Are Displayed The Ten Most Critical Of The Trial

          Failure Surfaces Examined.  They Are Ordered - Most Critical

          First.

          * * Safety Factors Are Calculated By The Modified Bishop Method * *

          Failure Surface Specified By 12 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         26.76       10.00

              2         29.11        9.53

              3         31.51        9.41

              4         33.90        9.63

              5         36.23       10.21

              6         38.45       11.12

              7         40.51       12.34

              8         42.38       13.85

              9         44.00       15.62

             10         45.35       17.60

             11         46.40       19.76

             12         47.10       22.00

          Circle Center At X =   31.1 ; Y =   25.8  and Radius,   16.4
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                ***     1.483   ***

               Individual data on the    15  slices

                       Water    Water     Tie      Tie       Earthquake

                       Force    Force    Force    Force         Force      Surcharge

 Slice  Width  Weight   Top      Bot     Norm      Tan      Hor      Ver     Load

  No.     Ft     Lbs    Lbs      Lbs      Lbs      Lbs      Lbs      Lbs      Lbs   

   1     2.4 0.64E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   2     0.9 0.51E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   3     0.2 0.73E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   4     1.3 0.75E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   5     2.4 0.19E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   6     2.3 0.24E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   7     2.0 0.24E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   8     0.2 0.25E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

   9     2.1 0.24E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  10     1.9 0.19E+04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  11     0.9 0.77E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

  12     0.8 0.59E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.23E+03

  13     1.3 0.84E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.40E+03

  14     1.0 0.40E+03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.31E+03

  15     0.7 0.91E+02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.21E+03

 --------------------------------------------------

          Failure Surface Specified By 14 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         26.76       10.00

              2         29.11        9.54

              3         31.51        9.36

              4         33.90        9.45

              5         36.28        9.82

              6         38.59       10.45

              7         40.82       11.34

              8         42.93       12.48

              9         44.90       13.86

             10         46.69       15.45

             11         48.30       17.24

             12         49.68       19.20

             13         50.84       21.30
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             14         51.13       22.00

          Circle Center At X =   31.9 ; Y =   30.3  and Radius,   21.0

                ***     1.522   ***

1

          Failure Surface Specified By 14 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         23.41       10.00

              2         25.69        9.26

              3         28.06        8.83

              4         30.45        8.73

              5         32.84        8.96

              6         35.18        9.51

              7         37.42       10.37

              8         39.52       11.54

              9         41.44       12.98

             10         43.14       14.66

             11         44.60       16.57

             12         45.79       18.65

             13         46.68       20.88

             14         46.96       22.00

          Circle Center At X =   30.0 ; Y =   26.3  and Radius,   17.5

                ***     1.528   ***

          Failure Surface Specified By 10 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         30.10       11.61

              2         32.50       11.56

              3         34.88       11.89

              4         37.17       12.59

              5         39.32       13.65

              6         41.28       15.05
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              7         42.99       16.73

              8         44.41       18.67

              9         45.50       20.80

             10         45.89       22.00

          Circle Center At X =   31.6 ; Y =   26.6  and Radius,   15.0

                ***     1.555   ***

1

          Failure Surface Specified By 13 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         23.41       10.00

              2         25.64        9.11

              3         27.99        8.60

              4         30.38        8.47

              5         32.77        8.73

              6         35.08        9.38

              7         37.26       10.39

              8         39.24       11.74

              9         40.98       13.39

             10         42.43       15.30

             11         43.55       17.43

             12         44.31       19.70

             13         44.69       22.00

          Circle Center At X =   30.0 ; Y =   23.2  and Radius,   14.8

                ***     1.596   ***

          Failure Surface Specified By 17 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         23.41       10.00

              2         25.75        9.47

              3         28.13        9.13

              4         30.52        8.99

Page 124 of 162



              5         32.92        9.05

              6         35.31        9.31

              7         37.67        9.77

              8         39.98       10.42

              9         42.23       11.25

             10         44.40       12.27

             11         46.48       13.47

             12         48.45       14.83

             13         50.31       16.36

             14         52.03       18.03

             15         53.61       19.84

             16         55.03       21.77

             17         55.17       22.00

          Circle Center At X =   31.0 ; Y =   38.0  and Radius,   29.0

                ***     1.633   ***

1

          Failure Surface Specified By 16 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         26.76       10.00

              2         29.15        9.84

              3         31.55        9.84

              4         33.95       10.01

              5         36.32       10.33

              6         38.67       10.81

              7         40.99       11.46

              8         43.25       12.25

              9         45.46       13.19

             10         47.60       14.29

             11         49.65       15.52

             12         51.63       16.89

             13         53.50       18.38

             14         55.27       20.00

             15         56.93       21.74

             16         57.15       22.00

          Circle Center At X =   30.3 ; Y =   45.5  and Radius,   35.7

                ***     1.661   ***
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          Failure Surface Specified By 17 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         16.72       10.00

              2         18.99        9.23

              3         21.33        8.68

              4         23.71        8.36

              5         26.11        8.28

              6         28.50        8.44

              7         30.87        8.83

              8         33.19        9.45

              9         35.44       10.29

             10         37.59       11.35

             11         39.63       12.62

             12         41.53       14.08

             13         43.28       15.72

             14         44.86       17.53

             15         46.26       19.48

             16         47.46       21.56

             17         47.65       22.00

          Circle Center At X =   25.7 ; Y =   32.7  and Radius,   24.4

                ***     1.687   ***

1

          Failure Surface Specified By 20 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         16.72       10.00

              2         18.95        9.10

              3         21.24        8.38

              4         23.58        7.85

              5         25.95        7.51

              6         28.35        7.36

              7         30.75        7.41

              8         33.14        7.64

              9         35.50        8.07

             10         37.82        8.69
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             11         40.08        9.49

             12         42.27       10.47

             13         44.38       11.62

             14         46.38       12.94

             15         48.28       14.41

             16         50.04       16.04

             17         51.68       17.80

             18         53.16       19.68

             19         54.49       21.68

             20         54.67       22.00

          Circle Center At X =   29.0 ; Y =   37.2  and Radius,   29.8

                ***     1.697   ***

          Failure Surface Specified By 20 Coordinate Points

            Point      X-Surf      Y-Surf

             No.         ft.         ft.

              1         13.38       10.00

              2         15.65        9.23

              3         17.98        8.64

              4         20.34        8.21

              5         22.73        7.95

              6         25.12        7.87

              7         27.52        7.96

              8         29.91        8.23

              9         32.27        8.66

             10         34.59        9.27

             11         36.86       10.04

             12         39.07       10.98

             13         41.21       12.08

             14         43.26       13.32

             15         45.21       14.71

             16         47.06       16.24

             17         48.80       17.90

             18         50.41       19.68

             19         51.88       21.57

             20         52.17       22.00

          Circle Center At X =   25.1 ; Y =   41.0  and Radius,   33.1

                ***     1.759   ***
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1

                     Y            A     X     I     S            F     T

                     0.00     12.50     25.00     37.50     50.00     62.50

          X      0.00 +-------*-+---------+---------+---------+---------+

                      -      ..                                          

                      -     ...                                          

                      -     ...                                          

                      -    ....                                          

                      -    ....                                          

                12.50 +    ...0                                          

                      -   .....                                          

                      -   ...08                                          

                      -  ....8.                                          

                      -  ....8.                                          

                      -  ...983                                          

          A     25.00 + ....936                                          

                      - ....031                                          

                      - ....96*4                                         

                      - ....921  *                                       

                      - ....9314                                         

                      - ....961.4..                                      

          X     37.50 + .....9314... .  *                                

                      - ......2314.......                                

                      - ......92314......                                

                      - .......92013545.5/1                              

                      - ........922 13134                                

                      - .........7602  81                                

          I     50.00 + ..........76.202                                 

                      - ............6..02                                

                      - .............7666                                

                      - ..............777                                

                      - .................                                

                      -  ................                                

          S     62.50 +  ................                                

                      -  ............ ...                                

                      -   ............ ..                                

                      -   .............                                  

                      -    ..............                                

                      -     ........... .                                

                75.00 +    . ..........                                  

                      -     .............                                

                      -      ............                                

                      -       ...........                                

                      -       . .........                                
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                      -        ..........                                

          F     87.50 +         .........                                

                      -          ........                                

                      -           .......                                

                      -            ......                                

                      -             .....                                

                      -               ...                                

          T    100.00 +                 *1/                              
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Mr. Todd Kurtz, RANCHO MISSION VIEJO       
Report of Geotechnical Studies and Review of Rough Grading Plans, RMV PA3, Sub-Area 3.4 
 
 
 

 
June 26, 2023 19       GMU Project 21-195-00 

Design Shear Strength Parameters 

Material 

Proposed Shear Strength Parameters 
Static  Pseudo-static Post-Earthquake  

Phi 
(degrees) 

Cohesion 
(psf) 

Strength 
Type 

Phi 
(degrees) 

Cohesion 
(psf) 

Strength 
Type 

Liquefied 
Condition 

Strength 
Type 

Engineered 
Fill (Qafc) 29 310 Peak 

Strength 29 310 Peak 
Strength 

Not 
Applicable 

Not 
Applicable 

Reinforced 
Soil 
Backfill 
(for MSE 
Wall) 

31 0 Peak 
Strength 31 0 Peak 

Strength 
Not 

Applicable 
Not 

Applicable 

Slopewash 
(Qsw) 30 450 Peak 

Strength 30 450 Peak 
Strength 

Sr/σ’v=0.05 
to 0.35 

CPT and 
SPT data 

correlations 
Santiago 
Formation, 
Across 
Bedding 
(Tsa) 

38 530 Peak 
Strength 38 530 Peak 

Strength 
Not 

Applicable 
Not 

Applicable 

Santiago 
Formation, 
Along 
Bedding 
(Tsa) 

19 210 

Residual 
Strength 
(Lower 
Bound) 

23 210 

Residual 
Strength 
(Best-Fit 

Line) 

Not 
Applicable  

Not 
Applicable 
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Date:

Project No.:

Plate

GEOTECHNICAL MAP

23-185-00

June 24, 2024

2
ENGINEERS GEOLOGISTS&
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13

11

14

127

134

120

10
10
12

11
17
27

11
16.25

CLAYEY SAND (SC); brown, dry to damp,
medium dense, fine- to coarse-grained
sand

CLAYEY SAND (SC); yellowish brown,
damp, medium dense, fine- to
coarse-grained sand

CLAYEY SAND (SC); yellowish brown,
damp, medium dense, fine- to
coarse-grained sand

CLAYEY SAND (SC); yellowish brown to
pale yellowish brown , damp, medium
dense, fine- to coarse-grained sand

SLOPE WASH/OLDER ALLUVIUM
(Qsw/Qoal)
Subround gravel up to 1-inch in diameter,
trace roots up to 0.25-inch in diameter,
pinhole porosity

Slight increase in clay abundance, increase
in moisture

Slightly increases in moisture

140

140

140

12/6/21

ENGINEERING
CLASSIFICATION AND

DESCRIPTION

M
O

IS
T

U
R

E
C

O
N

T
E

N
T

, %

GEOLOGICAL
CLASSIFICATION AND

DESCRIPTION

CME 75 504.0

RA

Approx. Surface
Elevation, ft MSL

Open drive sampler with 6-inch
sleeve, bulk

E
LE

V
A

T
IO

N
, f

ee
t

D
E

P
T

H
, f

ee
t

30.4 feet

8"

Date(s)
Drilled

Driving Method
and Drop

2R Drilling

Remarks

SAMPLE DATA

A
D

D
IT

IO
N

A
L

T
E

S
T

S

ORIENTATION
DATA

G
R

A
P

H
IC

 L
O

G

TEST DATA

Sampling
Method(s)

Drilling
Contractor

N/A  []

Logged
By DW

Drilling
Method

Diameter(s)
of Hole, inches

Groundwater Depth
[Elevation], feet

Drill Rig
Type

N
U

M
B

E
R

O
F

 B
LO

W
S

 / 
6"

S
A

M
P

LE

D
R

IV
IN

G
W

E
IG

H
T

, l
bs

D
R

Y
 U

N
IT

W
E

IG
H

T
, p

cf

Checked
By

Drill Hole
Backfill

140 lb donut hammer

Native

Total Depth
of Drill HoleHollow Stem Auger

500

495

490

485

Project Location:   Rancho Mission Viejo
Sheet 1 of 2

5

10

15

Project:   RMV PA-3.3/3.4 Log of Drill Hole DH-18

Project Number:     21-195-00

Drill Hole DH-18

5

10

15

D
H

_
R

E
V

3
  

2
1

-1
9

5-
0

0
.G

P
J 

 G
M

U
L

A
B

.G
P

J 
 1

/3
1

/2
2
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10

7

7

116

103

97

16
25
43

50/5"

50/5"

CLAYEY SAND (SC); yellowish brown,
damp, medium dense, fine- to
coarse-grained sand

SILTY SANDSTONE; pale yellowish
white, dry, moderately hard, fine- to
coarse-grained sand, few fine gravel

SILTY SANDSTONE; pale yellowish
white, dry, moderately hard, fine- to
coarse-grained sand
Total Depth = 30.42'
No Groundwater

SANTIAGO FORMATION (Tsa)

SANTIAGO FORMATION (Tsa)
Slightly weathered, massive, moderately
cemented, friable, slightly oxidized sand
grains

Slighty to moderately oxidized sand grains,
friable, massive, moderately cemented

140

140

140

A
D

D
IT

IO
N

A
L

T
E

S
T

S

D
R

Y
 U

N
IT

W
E

IG
H

T
, p

cf

S
A

M
P

LE

ENGINEERING
CLASSIFICATION AND

DESCRIPTION
ORIENTATION

DATA

GEOLOGICAL
CLASSIFICATION AND

DESCRIPTION

G
R

A
P

H
IC

 L
O

G

D
E

P
T

H
, f

ee
t

M
O

IS
T

U
R

E
C

O
N

T
E

N
T

, %

D
R

IV
IN

G
W

E
IG

H
T

, l
bs

N
U

M
B

E
R

O
F

 B
LO

W
S

 / 
6"

E
LE

V
A

T
IO

N
, f

ee
t TEST DATASAMPLE DATA

480

475

Project Location:   Rancho Mission Viejo
Sheet 2 of 2

25

30

Project:   RMV PA-3.3/3.4 Log of Drill Hole DH-18

Project Number:     21-195-00

Drill Hole DH-18

25

30

D
H

_
R

E
V

3
  

2
1

-1
9

5-
0

0
.G

P
J 

 G
M

U
L

A
B

.G
P

J 
 1

/3
1

/2
2
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23

10

11

92

127

125

40
13
10

12
14
22

12
15
20

TOP SOIL TO CLAYEY SAND (SC); dark
brown to dark gray, damp to moist, loose
to medium dense, fine- to coarse-grained
sand

CLAYEY SAND (SC); dark brown, damp,
medium dense, fine- to coarse-grained
sand, few fine gravel

CLAYEY SAND (SC); dark brown, damp,
medium dense, fine- to coarse-grained
sand

CLAYEY SAND (SC); dark brown to light
brown, damp, medium dense, fine- to
coarse-grained sand

UNDOCUMENTED FILL (Qafc)
Trash debris-plastic, soda bottle caps, top
soil, some roots up to 0.25-inch in diameter,
abundance of trash debris up to ~35%

SLOPE WASH/OLDER ALLUVIUM
(Qsw/Qoal)
Slight decrease in moisture, pinhole
porosity

Slight increase in moisture

140

140

140

12/6/21

ENGINEERING
CLASSIFICATION AND

DESCRIPTION

M
O

IS
T

U
R

E
C

O
N

T
E

N
T

, %

GEOLOGICAL
CLASSIFICATION AND

DESCRIPTION

CME 75 477.0

RA

Approx. Surface
Elevation, ft MSL

Open drive sampler with 6-inch
sleeve, bulk

E
LE

V
A

T
IO

N
, f

ee
t

D
E

P
T

H
, f

ee
t

30.4 feet

8"

Date(s)
Drilled

Driving Method
and Drop

2R Drilling

Remarks

SAMPLE DATA

A
D

D
IT

IO
N

A
L

T
E

S
T

S

ORIENTATION
DATA

G
R

A
P

H
IC

 L
O

G

TEST DATA

Sampling
Method(s)

Drilling
Contractor

N/A  []

Logged
By DW

Drilling
Method

Diameter(s)
of Hole, inches

Groundwater Depth
[Elevation], feet

Drill Rig
Type

N
U

M
B

E
R

O
F

 B
LO

W
S

 / 
6"

S
A

M
P

LE

D
R

IV
IN

G
W

E
IG

H
T

, l
bs

D
R

Y
 U

N
IT

W
E

IG
H

T
, p

cf

Checked
By

Drill Hole
Backfill

140 lb donut hammer

Native

Total Depth
of Drill HoleHollow Stem Auger

475

470

465

460

Project Location:   Rancho Mission Viejo
Sheet 1 of 2

5

10

15

Project:   RMV PA-3.3/3.4 Log of Drill Hole DH-19

Project Number:     21-195-00

Drill Hole DH-19

5

10

15

D
H

_
R

E
V

3
  

2
1

-1
9

5-
0

0
.G

P
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 G
M

U
L

A
B
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P

J 
 1

/3
1

/2
2
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11

12

7

121

125

102

13
17
17

11
40

50/2"

50/5"

SILTY SAND (SM); pale gray, damp to
moist, medium dense, fine- to
coarse-grained sand, some fine gravel

SILTY SANDSTONE; pale yellowish
white, dry to damp, moderately hard, fine-
to coarse-grained sand

SILTY SANDSTONE; pale yellowish
white, dry, moderately hard, fine- to
coarse-grained sand
Total Depth = 30.42'
No Groundwater

Increase in moisture, slightly oxidized sand
grains

SANTIAGO FORMATION (Tsa)
Slight decrease in moisture, massive,
friable, slightly weathered, slightly oxidized
sand grains

Slight decrease in oxidized sand grains,
massive, friable, slight decrease in moisture

140

140

140

A
D

D
IT

IO
N

A
L

T
E

S
T

S

D
R

Y
 U

N
IT

W
E

IG
H

T
, p

cf

S
A

M
P

LE

ENGINEERING
CLASSIFICATION AND

DESCRIPTION
ORIENTATION

DATA

GEOLOGICAL
CLASSIFICATION AND

DESCRIPTION

G
R

A
P

H
IC

 L
O

G

D
E

P
T

H
, f

ee
t

M
O

IS
T

U
R

E
C

O
N

T
E

N
T

, %

D
R

IV
IN

G
W

E
IG

H
T

, l
bs

N
U

M
B

E
R

O
F

 B
LO

W
S

 / 
6"

E
LE

V
A

T
IO

N
, f

ee
t TEST DATASAMPLE DATA

455

450

Project Location:   Rancho Mission Viejo
Sheet 2 of 2

25

30

Project:   RMV PA-3.3/3.4 Log of Drill Hole DH-19

Project Number:     21-195-00

Drill Hole DH-19

25

30

D
H

_
R

E
V

3
  

2
1

-1
9

5-
0

0
.G

P
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 G
M

U
L

A
B

.G
P

J 
 1

/3
1

/2
2
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5

6

7

130

135

128

25
50/6"

32
37
50

30
50/6"

SILTY SAND with SOME CLAY (SM),
pale brown, dry to damp, loose to medium
dense, fine- to coarse-grained sand, trace
gravel

CLAYEY SAND (SC), pale yellowish
brown to brown, damp, medium dense, to
dense, fine- to coarse-grained sand

SILTY SANDSTONE, pale yellowish
brown, dry to damp, moderately hard to
hard, fine- to coarse-grained sand

SILTY SANDSTONE, pale grayish white,
dry, moderately hard to hard, fine- to
coarse-grained sand
Total Depth = 16'
No Groundwater

SLOPE WASH (Qsw)
Subround gravel, trace roots up to 1/2-inch
thick, pinhole porosity

OLDER ALLUVIUM (Qoal)
Slightly weathered, gradationally increased
in coarse-grained sand abundance, pinhole
porosity

SANTIAGO FORMATION (Tsa)
Massive, moderately weathered, friable,
slightly oxidized sand grains, moderately
cemented

Massive, slightly weathered, friable,
moderately cemented

140

140

140

12/7/21

ENGINEERING
CLASSIFICATION AND

DESCRIPTION

M
O

IS
T

U
R

E
C

O
N

T
E

N
T

, %

GEOLOGICAL
CLASSIFICATION AND

DESCRIPTION

CME 75 466.0

RA

Approx. Surface
Elevation, ft MSL

Open drive sampler with 6-inch
sleeve, bulk

E
LE

V
A

T
IO

N
, f

ee
t

D
E

P
T

H
, f

ee
t

16.0 feet

8"

Date(s)
Drilled

Driving Method
and Drop

2R Drilling

Remarks

SAMPLE DATA

A
D

D
IT

IO
N

A
L

T
E

S
T

S

ORIENTATION
DATA

G
R

A
P

H
IC

 L
O

G

TEST DATA

Sampling
Method(s)

Drilling
Contractor

N/A  []

Logged
By DW

Drilling
Method

Diameter(s)
of Hole, inches

Groundwater Depth
[Elevation], feet

Drill Rig
Type

N
U

M
B

E
R

O
F

 B
LO

W
S

 / 
6"

S
A

M
P

LE

D
R

IV
IN

G
W

E
IG

H
T

, l
bs

D
R

Y
 U

N
IT

W
E

IG
H

T
, p

cf

Checked
By

Drill Hole
Backfill

140 lb donut hammer

Native

Total Depth
of Drill HoleHollow Stem Auger

465

460

455

450

Project Location:   Rancho Mission Viejo
Sheet 1 of 1

5

10

15

Project:   RMV PA-3.3/3.4 Log of Drill Hole DH-24

Project Number:     21-195-00

Drill Hole DH-24
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1
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POTTING SOILARTIFICIAL FILL, UNDOCUMENTED
(Qafu)

Trash debris throughout - plastic bags, plant
information cards, platic pots, organics

484.0

Logged
By

Groundwater Depth
[Elevation], feet

Excavation
Contractor

KMF

Sampling
Method(s)

Approx. Surface
Elevation, ft MSL

Remarks

3/24/2021

Excavation
Equipment

Total Depth
of Test PitBackhoe

Test Pit
Dimensions Width:  2.5 ft;    Length:  10 ft;    Depth:  13.5 ft

Date(s)
Excavated DW Checked

By

JES 13.5 feet

NA  []

TEST DATA

S
A

M
P

LE

E
LE

V
A

T
IO

N
, f

ee
t

D
E

P
T

H
, f

ee
t

S
O

IL
 S

Y
M

B
O

L

ADDITIONAL

TESTS

D
E

P
T

H
, f

ee
t

D
R

Y
 U

N
IT

W
E

IG
H

T
, p

cf

GEOLOGICAL
CLASSIFICATION AND

DESCRIPTION

M
O

IS
T

U
R

E
C

O
N

T
E

N
T

, %

ENGINEERING
CLASSIFICATION AND

DESCRIPTION

M
A

X
IM

U
M

D
E

N
S

IT
Y

, p
cf

2

4

6

8

482

480

478

476

Project:   PA-3.2

Project Number:     21-010-00 Sheet 1 of 2
Project Location:   Rancho Mission Viejo, CA

2

4

6

8

Log of Test Pit TP- 5
T

P
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R
E

V
1

  
2

1
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1
0

-0
0

.G
P

J 
 G

M
&

U
.G

D
T

  
1

/5
/2

2

Page 139 of 162



6

4

6

114

118

117

5/6"

10/6"

7/7"

Gradation to fine to medium grained sand,
reduced gray color
SILTY SANDSTONE (SM); gray to
yellowish gray, damp, moderately hard,
fine grained sand, some medium grained
sand

Sand becomes fine to coarse grained,
trace gravel
Rare 3" cobbles

Dominantly medium to coarse grained,
grayish white mottled with orange

Becomes damp to moist

Increased abundance of coarse grained
sand

Becomes grayish white, fine to coarse
grained sand

Zone of highly oxidized coarse grained
sand

Increased abundance of coarse grained
sand, trace fine grained gravel

Becomes dominantly medium to coarse
grained sand

Numerous gravel and cobble

SILTY SANDSTONE (SM); grayish white
mottled with orange, damp, moderately
hard, fine to coarse grained sand

cont. to be SANTIAGO FORMATION (Tsa)
Sandstone; massive, no discernible
bedding

Gradational increase in grain size, some
0.2-0.4" diameter oxidation patches, gravel
<1" in diameter
Numerous slightly oxidized grains

Slight increase in oxidation of grains

Massive, numerous pinhole oxidation
patches, some faint patches of brownish
white sandstone approximately 0.03" in
diameter

Few patches of oxidized igneous gravel 1-2"
in diameter, trace patch of brownish white
sandstone 1" in diameter (possible
concretion)

Continues to be massive, no discernible
bedding

1.5' thick zone of sandy siltstone rip-up
clasts with oxidized rims 2-3" in diameter

Numerous oxidized grains

2-3' thick zone of brownish white weathered
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5 12112/7"

Continues to be SILTY SANDSTONE
(SM); yellow mottled with orange, damp,
moderately hard, fine to coarse grained
sand

Becomes brownish yellow, some clay

Becomes yellowish white mottled with
orange

Total Depth = 50.58'
No Groundwater
No Caving

sandstone; numerous 1-10" diameter
siltstone fragments
cont. to be SANTIAGO FORMATION (Tsa)
Sandstone; massive, no discernible
bedding

Pinhole oxidation patches, approximately 1"
diameter fine grained sand patches
(possible concretions)
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3
 4
 4

21
 50/5"

50/5"

SILTY SAND (SM); light brown, moist,
dense, fine to coarse grained sand

SILTY SAND to WELL GRADED SAND
(SM/SW); brownish yellow, very
moist/saturated, fine to coarse grained
sand

SILTY SAND (SM); tan, dry to damp,
hard, fine grained sand

POORLY GRADED SAND (SP); yellowish
brown and grey, wet, dense, medium to
coarse grained sand, some gravel

SILTY SANDSTONE (SM); yellow with
orange staining, damp, moderately hard,
fine to coarse grained sand

SANDY SILTSTONE (ML); purple grey,
moist, moderately hard, fine grained sand

SILTY SANDSTONE (SM); grayish yellow
with orange staining, damp, moderately
hard, fine to coarse grained sand

ARTIFICIAL FILL (Qafc)

Fill used to construct the drilling pad

SLOPEWASH (Qsw)

Some rootlets

Sub-rounded gravel <2"

SANTIAGO FORMATION (Tsa)

Massive, some siltstone clasts, abundant
oxidation

Groundwater
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50/5"SILTY SANDSTONE (SM); grayish white,
damp, moderately hard, fine to coarse
grained sand

Total Depth = 20.4'
Groundwater at 15'

cont. to be SANTIAGO FORMATION (Tsa)

Oxidation patches
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7 12510/6"

SANDY SILTSTONE; olive with brownish
red staining, dry to damp, moderately
hard, fine- to medium-grained sand, with
some coarse-grained sand

SILTY SANDSTONE; olive, dry to damp,
moderately hard, fine- to coarse-grained
sand

SILTY SANDSTONE; pale yellowish
brown, dry to damp, moderately hard,
fine- to coarse-grained sand, trace cobble

Becomes pale yellowish brown

Becomes brownish yellow

SILTY SANDSTONE; brownish yellow, dry
to damp, moderately hard, fine- to
medium-grained sand, some
coarse-grained sand, trace gravel

Some cobble

SANTIAGO FORMATION (Tsa)
Massive, no discernible bedding, mottled
brownish red, gradationally fine-to
medium-grained sand, slightly fractured,
slightly oxidized grains, fracture infilled with
unknown white powdery mineral, some
roots observed
Subhorizontal irregular undulating
discontinuous joints with oxidized sand
grains
Gradational increase in fine-grained sand,
hard to pick, massive
Gradational contact, moderately weathered,
slightly oxidized sand grains at contact
Gradational increase in coarse-grained
sand abundance
Few siltstone rip-up clasts up to 3-inches in
diameter
Approximately 3-inch zone of slightly
oxidized siltstone rip-up clasts up to
4-inches in diameter
Subround cobbles up to 4-inches in
diameter, moderately cemented, slightly
oxidized sand grains, massive, no
discernible bedding

Decrease in oxidized sand grains,
gradational color change, trace quartzite
clasts up to 1/2-inch in diameter

Gradational increase in fine-to
medium-grained sand abundance,
decrease in coarse-grained sand
abundance, subround gravel up to 1/2-inch
in diameter

Zone of granitic and quartzite clasts up to
4-inches in diameter

Subround cobbles up to 5-inches in
diameter
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6

5

6

B: ~N5°E, 8°NW

B: ~N45°W,
25°SW

124

123

120

10/6"

15/6"

15/8"

SILTY SANDSTONE; brownish yellow,
dry, moderately hard, fine- to
coarse-grained sand, few gravel

Becomes pale yellowish white, fine- to
coarse-grained sand, few cobbles

Trace cobble

SILTY SANDSTONE; pale yellowish
white, dry, moderately hard, fine- to
coarse-grained sand, trace gravel

Trace gravel

SILTY SANDSTONE; pale yellowish
white, dry, moderately hard, fine- to
coarse-grained sand

Becomes pale grayish white

SANTIAGO FORMATION (Tsa)
Moderately cemented, slightly oxidized
sand grains, subround gravel up to 1/2-inch
in diameter, trace granitic clasts up to
2-inches in diameter, massive, no
discernible bedding

Subround cobbles up to 5-inches in
diameter, gradational color change

Increase in slightly oxidized sand grain
abundance

Subround cobbles up to 4-inches in
diameter, gradational increase in
fine-grained sand abundance

Massive, no discernible bedding

Subround gravel up to 2-inches in diameter

Some siltstone rip-up clasts up to 8-inches
in diameter, increase in slightly oxidized
sand grain abundance, irregular, polished
pressure surfaces
Trace granitic clasts up to 6-inches in
diameter, few siltstone rip-up clasts up to
4-inches in diameter

Moderately defined subhorizontal irregular
undulating slightly oxidized bed of silty sand

Gradational color change, increase in
fine-grained sand abundance, decrease in
coarse-grained sand abundance, trace
granitic clasts up to 1-inch in diameter,
trace highly oxidized subround gravel up to
1/2-inch in diameter
Zone of faint, subhorizontal, irregular,
undulating, lenses of oxidized sand grains
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7

6

115

110

10/6"

15/6"

SILTY SANDSTONE; pale grayish white,
dry to damp, moderately hard, fine- to
coarse-grained sand

SILTY SANDSTONE; pale grayish white
to brownish staining, dry, moderately
hard, fine- to coarse-grained sand

Few gravel

Becomes yellowish brown

SILTY SANDSTONE; yellowish brown,
dry, moderately hard, fine- to
coarse-grained sand

Becomes pale yellowish white

SANTIAGO FORMATION (Tsa)
Moderately cemented, slightly oxidized
sand grains, slight increase in moisture

Increase oxidized sand grain abundance,
increase in coarse-grained sand

Trace quartzite clasts up to 1-inch in
diameter

Massive, no discernible bedding

Subround gravel up to 1-inch in diameter

Slow drilling, increase in coarse-grained
sand abundance

Massive, no discernible bedding,
moderately cemented, friable, slight
increase in moisture

High abundance of coarse-grained sand,
approximately 1' thick  zone of silty
claystone rip-up clasts
Massive, no discernible bedding

Gradational increase in fine-grained sand
abundance

Approximately 1.5' thick zone of siltstone
rip-up clasts encased in moderately
oxidized sand grains, trace quartzite clasts
up to 3-inches in diameter
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7

8

6

108

107

108

15/8"

35/6"

40/5"

SILTY SANDSTONE; pale yellowish
white, dry to damp, moderately hard, fine-
to coarse-grained sand

Becomes pale grayish white

Trace gravel

SILTY SANDSTONE; pale grayish white,
dry to damp, moderately hard to hard,
fine- to coarse-grained sand, trace
cobbles

Becomes yellowish brown

SILTY SANDSTONE; pale yellowish
brown, dry to damp, moderately hard to
hard, fine- to coarse-grained sand, trace
gravel

SANTIAGO FORMATION (Tsa)
Massive, no discernible bedding

Increase in slightly oxidized sand grains

Gradational increase in fine-grained sand
abundance, slight increase in moisture

Subround gravel up to 1/2-inch in diameter,
gradational increase in coarse-grained sand
abundance, decrease in fine-grained sand
abundance

Approximately 3' thick zone of moderately
oxidized, clast supporting, sandy siltstone
rip-up clasts, soft pockets up to 3-inches in
diameter

Subround cobbles up to 4-inches in
diameter, gradational color change

Slightly oxidized sand grains continue, slight
increase in moisture

Massive, no discernible bedding

Trace quartzite clasts up to 3-inches in
diameter

Subround gravel up to 2-inches in diameter

Moderately oxidized sand grains
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7 11440/5"

Becomes damp to moist

SILTY SANDSTONE; pale yellowish
brown with white staining, damp to moist,
moderately hard to hard, fine- to
coarse-grained sand
Total Depth = 100.42'
No Groundwater
No Caving

SANTIAGO FORMATION (Tsa)
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DS4

B: ~N50°E,
12°NW

1316/12"

SILTY SAND with SOME CLAY (SM);
yellowish brown, dry, medium dense, fine-
to coarse-grained sand, numerous gravel
and cobbles, trace boulders

CLAYEY SAND (SC); reddish brown to
yellowish gray, damp to moist, dense,
fine- to coarse-grained sand, numerous
gravel, some cobbles, trace boulders

Becomes medium dense to dense

CLAYEY SAND (SC); brown, damp to
moist, medium dense to dense, fine- to
coarse-grained sand, some gravel and
cobbles

SILTY SAND (SM); pale yellowish white,
damp, dense, fine- to coarse-grained
sand, some gravel and cobbles
SILTY SANDSTONE; grayish white,
damp, moderately hard, fine- to
coarse-grained sand, few gravel,some
cobbles

TERRACE DEPOSITS (Qtr)
Hard drilling due to rock abundance,
switched to auger, subround cobbles up to
12-inches in diameter, subround gravel up
to 2-inches in diameter, subround boulders
up to 18-inches in diameter, some roots up
to 0.25-inch thick, clayey sand matrix
Gravel abundance 12%, cobble abundance
12%, ped surfaces around clasts
Decomposed granitic clasts

Increase in clay abundance, decrease in
cobble abundance, increase in moisture,
slightly cemented, subround cobbles up to
12-inches in diameter,  subround boulders
up to 19-inches in diameter, some bedrock
fragments
Pockets of fine-to medium-grained sand

Fine gravel within sandy clay matrix with
some reddish staining, continue to observe
subround cobbles up to 12-inches in
diameter
Decrease abundance of cobbles, increase
in gravel

Becomes clast supported, moderately
weathered, decomposing granitic clasts

Few claystone rip-up clasts up to 6-inches
in diameter

SANTIAGO FORMATION (Tsa)
Well defined subhorizontal contact with silty
sandstone, massive, moderately to well
cemented, highly weathered, friable, easy to
pick, trace fine gravel, subround cobbles up
to 6-inches in diameter
Slight increase in coarse-grained sand and
gravel abundance
Subround cobbles up to 6-inches in
diameter
Dominantly medium- to coarse-grained
sand, few gravel up to 2-inches in diameter

Poorly defined contact with fine- to
coarse-grained silty sandstone, increase in
gravel abundance, western wall contains
sandy siltstone rip-up clasts up to 30-inches
in diameter
Subround gravel up to 1-inch in diameter,
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PS, AL,
DS

6

5

12

B: ~N20°W,
16°SW

116

114

123

6/5"

15/6"

12/12"

SILTY SANDSTONE; pale yellowish
white, dry, moderately hard, fine- to
coarse-grained sand, some gravel and
cobble

Becomes yellowish brown with faint olive

Becomes pale yellowish white

SILTY SANDSTONE; pale yellowish
white, dry, moderately hard, fine- to
coarse-grained sand

Becomes pale yellowish brown

Few fine gravel

Becomes dry to damp

CLAYEY SILTSTONE; pale bluish green,
dry to damp, moderately hard to hard,
fine- to medium-grained sand

SILTY SANDSTONE; pale yellowish
brown, dry to damp, moderately hard,
fine- to coarse-grained sand, few fine
gravel

subround cobbles up to 6-inches in
diameter
SANTIAGO FORMATION (Tsa)
Massive, no discernible bedding, fresh,
moderately cemented, subround gravel up
to 1-inch in diameter
Gradationally becomes coarse-grained
sand, faint olive coloring

Trace siltstone rip-up clasts up to 1-inch in
diameter

Gradationally becomes dominantly
medium-grained sand, few siltstone rip-up
clasts up to 2-inches in diameter
Massive, no discernible bedding, fresh,
moderately cemented, slightly oxidized
sand grains, increase in fine- to
medium-grained sand, decrease in
coarse-grained sand
Approximately 1.6' thick zone of sandy
siltstone rip-up clasts

Massive, no discernible bedding,
moderately cemented

Gradational increase in coarse-grained
sand abundance , becomes pale yellowish
brown

Slight increase in moisture, massive, no
discernible bedding, moderately cemented,
slightly oxidized sand grains
Discontinuous lens of silty sand and
siltstone rip-up clasts, extending to 38.5'

slightly defined highly scoured contact with
sandy siltstone, massive, no discernible
bedding, few fine gravel at contact

Highly scoured contact with silty sandstone,
moderately friable, massive, no discernible
bedding
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DS12

5

124

113

10/10"

20/6"

SANDY SILTSTONE; pale grayish freen
to bluish green, dry to damp, moderately
hard, fine- to medium-grained sand, some
coarse-grained sand

Becomes dominantly greenish blue

CLAYEY SILTSTONE; bluish green, dry
to damp, moderately hard to hard, fine- to
medium-grained sand

Becomes olive

Some coarse-grained sand, few fine
gravel
SILTY SANDSTONE; pale yellowish
brown, dry to damp, moderately hard to
hard, fine- to coarse-grained sand
Becomes dominantly medium- to
coarse-grained sand

Becomes grayish white

SILTY SANDSTONE; grayish white, dry to
damp, moderately hard to hard, fine- to
medium-grained sand

Few gravel, trace fine gravel

Faint yellow staining, few coarse-grained
sand

Becomes fine- to coarse-grained sand,
some fine gravel

SANTIAGO FORMATION (Tsa)
Gradationally becomes dominantly
fine-grained
Well defined subhorizontal slightly
undulating contact with sandy siltstone,
trace pseudo concretions up to 5-inches in
diameter at contact, slight increase in
moisture, hard to pick

Increase in clay abundance, massive, no
discernible bedding, moderately to well
cemented, hard

Gradational color change

Gradational contact with silty sandstone,
moderately cemented, slightly oxidized
sand grains, numerous siltstone rip-up
clasts up to 5-inches in diameter, few
granitic and quartzite clasts up to 6-inches
in diameter

Massive, no discernible bedding,
moderately cemented, friable

Subround gravel up to 1-inch in diameter

Pseudo concretion of yellow sandstone up
to 4-inches in diameter

Increase in slightly oxidized sand grains,
slight increase in moisture

Trace claystone rip-up clasts up to 2-inches
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7

6

5

B: N75°W, 5°SW

108

101

103

20/6"

40/5"

35/4"

SILTY SANDSTONE; pale yellowish
white, dry to damp, moderately hard, fine-
to coarse-grained sand

SILTY SANDSTONE; pale yellowish
white, dry to damp, hard, fine- to
coarse-grained sand

Becomes pale yellowish brown

SILTY SANDSTONE; pale yellowish
brown, dry, moderately hard to hard, fine-
to coarse-grained sand, few gravel

Becomes fine- to medium-grained sand

in diameter
SANTIAGO FORMATION (Tsa)
Slow drilling, massive, no discernible
bedding, moderately cemented

Subround gravel up to 1/2-inch in diameter,
slightly oxidized sand grains

Zone of coarse-grained sand and subround
gravel up to 3-inches in diameter, top of
zone contains an oxidized continuous lens

Slow drilling

Slight increase in oxidized sand grain
abundance

Hard to pick, moderately to well cemented,
massive, no discernible bedding

Gradational increase in coarse-grained
sand abundance

Massive, no discernible bedding moderately
cemented, decrease in oxidized sand grains

Trace siltstone rip-up clasts up to 3-inches
in diameter

Subround to subangular gravel up to
1-inches in diameter

Gradational grain size change
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6 10540/4"SILTY SANDSTONE; pale yellowish
white, dry, moderately hard to hard, fine-
to coarse-grained sand
Total Depth = 100.32'
No Groundwater
No Caving

SANTIAGO FORMATION (Tsa)
Massive, no discernible bedding,
moderately to well cemented, slightly
oxidized sand grains

Trace granitic clasts up to 6-inches
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5 12810/6"

SILTY SAND with SOME CLAY (SM);
pale yellowish brown, dry to damp,
medium dense to dense, fine- to
coarse-grained sand, some gravel,
numerous cobbles

SANDY CLAY (SC); brownish red, damp,
medium dense to dense, fine- to
coarse-grained sand, with some gravel

SILTY SANDSTONE; pale yellowish
white, dry, moderately hard, fine- to
coarse-grained sand, few gravel

Becomes damp

SILTY SANDSTONE; yellowish brown, dry
to damp, moderately hard, fine- to
coarse-grained sand

SILTY SANDSTONE; pale yellowish
green, damp, moderately hard to hard,
fine- to medium-grained sand

ARTIFICIAL FILL (Qaf)
Subround to subangular gravel up 3-inches
in diameter, subround to subangular
cobbles up to 7-inches in diameter

SLOPE WASH (Qsw)
Subangular gravel up to 1-inch in diameter,
increase in moisture
Decomposing granitic clast

SANTIAGO FORMATION (Tsa)
Faint subhorizontal scoured contact with
silty sandstone, highly weathered,
moderately cemented, no discernible
bedding, subround to subangular gravel up
to 4-inches in diameter
Several subhorizontal discontinuous
irregular joints infilled with clay, several
subvertical infilled joints on south eastern
wall, slight increase in moisture
Subhorizontal irregular joints infilled with
clay

Massive, no discernible bedding,
moderately cemented, gradational increase
in coarse-grained sand abundance

Blips of dark brown sand

Gradational decrease in coarse-grained
sand abundance, increase in fine- to
medium-grained sand abundance, increase
in oxidized sand grains

Gradational increase in coarse-grained
sand abundance
Subround to subangular gravel up to
2-inches in diameter

Approximately 1.5' thick zone of siltstone
rip-up clasts, friable, easy to pick
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DS

10

2

7

C: N20°W, 4°NE 127

133

119

10/8"

15/6"

15/6"

SANDY SILTSTONE; pale bluish green,
damp to moist, moderately hard, fine- to
medium-grained sand

SILTY SANDSTONE; grayish white, dry to
damp, moderately hard, fine- to
coarse-grained sand

SILTY SANDSTONE; pale grayish white,
dry to damp, moderately hard, fine- to
coarse-grained sand

Becomes damp

SILTY SANDSTONE; pale grayish white,
damp, moderately hard to hard, fine- to
coarse-grained sand, trace gravel

CLAYEY SILTSTONE; bluish green, very
moist to wet, moderately hard, some fine-
to medium-grained sand

SANTIAGO FORMATION (Tsa)
Faint subhorizontal slightly scoured slightly
oxidized contact with sandy siltstone

Slightly oxidized gradational contact with
silty sandstone, massive, no discernible
bedding, easy to pick, moderately
cemented
gradational increase in coarse-grained sand
abundance

Trace granitic clasts up to 1-inch in
diameter, slightly oxidized sand grains

Subround to subangular gravel up to 1-inch
in diameter

Massive, no discernible bedding, slight
increase in moisture

SANTIAGO FORMATION (Tsa)
Massive, no discernible bedding,
moderately to well cemented, biotite
abundance ~5%, subround gravel up to
1-inch in diameter

Subhorizontal slightly scoured moderately
oxidized contact with silty claystone, clay
zone contains discontinuous irregular
pressure shears, scour dip ranges from 5°
to 25° to the north

4500

3700

3700

A
D

D
IT

IO
N

A
L

T
E

S
T

S

D
R

Y
 U

N
IT

W
E

IG
H

T
, p

cf

S
A

M
P

LE

ENGINEERING
CLASSIFICATION AND

DESCRIPTION
ORIENTATION

DATA

GEOLOGICAL
CLASSIFICATION AND

DESCRIPTION

G
R

A
P

H
IC

 L
O

G

D
E

P
T

H
, f

ee
t

M
O

IS
T

U
R

E
C

O
N

T
E

N
T

, %

D
R

IV
IN

G
W

E
IG

H
T

, l
bs

N
U

M
B

E
R

O
F

 B
LO

W
S

 / 
6"

E
LE

V
A

T
IO

N
, f

ee
t TEST DATASAMPLE DATA

520

515

510

505

Project Location:   Rancho Mission Viejo
Sheet 2 of 5

25

30

35

40

Project:   RMV PA-3.3/3.4 Log of Drill Hole DH-13

Project Number:     21-195-00

Drill Hole DH-13

25

30

35

40

D
H

_
R

E
V

3
  

2
1

-1
9

5-
0

0
.G

P
J 

 G
M

U
L

A
B

.G
P

J 
 1

/3
1

/2
2

Page 157 of 162



PS, CP,
EI, FC,
DS(R)

10

6

15

S: N10°W,
45°NE

S: N8W°, 45NE°

128

109

15/6"

8/12"

CLAYEY SILTSTONE; bluish green,
damp, hard, fine- to medium-grained sand

Becomes pale grayish green

SILTY SANDSTON; grayish white, dry to
damp, moderately hard, fine- to
coarse-grained sand

SILTY CLAYSTONE to SANDY
SILTSTONE; pale grayish green to bluish
green, moist to very moist, moderately
hard to hard, fine- to medium-grained
sand

SILTY SANDSTONE; pale yellowish
white, dry to damp, moderately hard, fine-
to coarse-grained sand

Perched water at contact
Massive, no discernible bedding, well
cemented, mottled reddish brown, hard
Subvertical stepped joint infilled with
unknown yellow mineral

Gradational contact with silty sandstone,
easy to pick, massive, no discernible
bedding

Slighty oxidized sand grains, moderately
cemented

Decrease in coarse-grained sand

Gradational increase in fine-to
medium-grained sand abundance,
decrease in coarse-grained sand
abundance, massive, no discernible
bedding
Trace moderately oxidized gravel up to
1-inch in diameter
Minor bedrock seeps, no flow observed

Trace granitic clasts up to 6-inches in
diameter, zone of poorly cemented silty clay
Highly scoured distinct irregular contact with
silty claystone to clayey siltstone bed, basal
contact of bed is with a subvertical,
continuous shear infilled with clay and
oxidized sand grains, observed perched
water at shear plane
Shear contacts with silty sandstone,
massive, no discernible bedding, slightly
oxidized sand grains

Faint subvertical continuous lens of
oxidized sand grains at bottom of shear
zone

Trace highly oxidized pseudo concretions
up to 12-inches in diameter
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6

6

7

120

114

116

20/6"

35/4"

30/6"

SILTY SANDSTONE; yellowish brown to
white staining, dry, moderately hard, fine-
to coarse-grained sand

Becomes fine- to medium-grained sand

SILTY SANDSTONE; pale yellowish
brown, dry, moderately hard to hard, fine-
to coarse-grained sand

SILTY SANDSTONE; pale yellowish
brown, dry, moderately hard to hard, fine-
to coarse-grained sand

Becomes damp to moist

SANTIAGO FORMATION (Tsa)
Approximately 2' thick zone of claystone
rip-up clasts up to 10-inches in diameter,
granitic clasts up to 8-inches in diameter,
trace quartzite clasts up to 8-inches in
diameter, increase in oxidized sand grains

Trace siltstone rip-up clasts up to 2-inches
in diameter

Approximately 1' thick zone of siltstone
rip-up clasts, trace granitic and quartzite
clasts up to 7-inches in diameter
Slow drilling, highly scoured oxidized
gradational contact between fine- to
coarse-grained sand to fine- to
medium-grained sand

Massive, no discernible bedding,
moderately to well cemented, friable, easy
to pick

Slightly oxidized sand grains, trace granitic
clasts up to 3-inches in diameter, trace
quartzite clasts up to 3-inches in diameter

Trace granitic and quartzite clasts up to
3-inches in diameter

Massive, no discernible bedding,
moderately cemented, friable

Subvertical continuous lens of oxidized
sand grains
Slight increase in moisture
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8 11435/5"SILTY SANDSTONE; pale greenish white,
damp, hard, fine- to coarse-grained sand
Total Depth = 100.42'
No Groundwater
No Caving

SANTIAGO FORMATION (Tsa)
Trace granitic clasts up to 2-inches in
diameter, slightly oxidized sand grains

Massive, no discernible bedding,
moderately cemented
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5

6

7

130

135

128

25
50/6"

32
37
50

30
50/6"

SILTY SAND with SOME CLAY (SM),
pale brown, dry to damp, loose to medium
dense, fine- to coarse-grained sand, trace
gravel

CLAYEY SAND (SC), pale yellowish
brown to brown, damp, medium dense, to
dense, fine- to coarse-grained sand

SILTY SANDSTONE, pale yellowish
brown, dry to damp, moderately hard to
hard, fine- to coarse-grained sand

SILTY SANDSTONE, pale grayish white,
dry, moderately hard to hard, fine- to
coarse-grained sand
Total Depth = 16'
No Groundwater

SLOPE WASH (Qsw)
Subround gravel, trace roots up to 1/2-inch
thick, pinhole porosity

OLDER ALLUVIUM (Qoal)
Slightly weathered, gradationally increased
in coarse-grained sand abundance, pinhole
porosity

SANTIAGO FORMATION (Tsa)
Massive, moderately weathered, friable,
slightly oxidized sand grains, moderately
cemented

Massive, slightly weathered, friable,
moderately cemented
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5

7

7

130

135

118

13
30
38

30
40

50/5"

50/5"

SILTY SAND with SOME CLAY (SM),
pale brown, dry, medium dense, fine-to
coarse-grained sand, few gravel

SILTY SANDSTONE, pale yellowish
white, dry, moderately hard, fine- to
coarse-grained sand

SILTY SANDSTONE, pale yellowish
white, dry, moderately hard, fine- to
coarse-grained sand

SILTY SANDSTONE, pale yellowish white
to grayish white, dry to damp, moderately
hard, fine- to coarse-grained sand

SILTY SANDSTONE, pale yellowish
white, dry, moderately hard to hard, fine-
to coarse-grained sand, few fine gravel
Total Depth = 15.42'
No Groundwater

SLOPE WASH (Qsw)
Subround gravel up to 1-inch in diameter,
some pinhole porosity

SANTIAGO FORMATION (Tsa)
Massive, slightly to moderately weathered,
slightly oxidized sand grains, few fine gravel

Slightly to moderately cemented, slightly
oxidized sand grains, trace siltstone rip-up
clasts, friable

Fresh, massive, slightly oxidized sand
grains
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Open drive sampler with 6-inch
sleeve, bulk
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