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GEOSLOPE
Version 2.0

Supplied by GEOCOMP Corp.
342 Sudbury Rd., Concord, MA. 01742
(617)369-8304

portions of this software and documentation are
copyrighted 1983,1984 by GEOCOMP Corp.
All rights are reserved.

GEOSLOPE is based on the program, STABL2, developed
at Purdue University under sponsorship of the

Federal

GEOCOMP
various
GEOCOMP
of this

Highway Administration.

Corp. has modified the program to run on
microcomputers and plotting devices.

Corp. makes no warranties as to the fitness
software. The user bears all responsibility

for accuracy and correctness of results produced by
this software. See the users manual for further

warranty information.




--SLOPE STABILITY ANALYSIS--
SIMPLIFIED JANBU METHOD OF SLICES
IRREGULAR FAILURE SURFACES

PROBLEM DESCRIPTION GENWAL SED. POND WITH LINER - STATIC CON
DITION

BOUNDARY COORDINATES

14 TOP BOUNDARIES
20 TOTAL BOUNDARIES

BOUNDARY X-LEFT Y-LEFT X-RIGHT Y-RIGHT SOIL TYPE

NO. (FT) (FT) (FT) (FT) BELOW BND
1 3.00 14.00 19.00 19.00 3
| 2 19.00 19.00 29.00 27.00 3
} 3 29.00 27.00 30.00 32.00 4
| 4 30.00 32.00 54.00 44.00 4
| 5 54.00 44.00 56.00 41.00 4
| 6 56.00 41.00 82.00 54.00 1
7 82.00 54.00 90.00 54.00 1
8 90.00 54.00 92.00 54.00 2
9 92.00 54.00 124.00 38.00 2
10 124.00 38.00 140.00 38.00 2
11 140.00 38.00 164.00 54.00 2
12 164.00 54.00 166.00 54.00 2
13 166.00 54.00 182.00 64.00 3
14 182.00 64.00 185.00 64.00 3
| 15 29.00 27.00 56.00 41.00 1
| 16 90.00 54.00 121.00 39.00 1
17 121.00 39.00 124.00 37.00 3
18 124.00 37.00 140.00 37.00 3
19 140.00 37.00 166.00 54.00 3
20 29.00 27.00 121.00 37.00 3




ISOTROPIC SOIL PARAMETERS

4 TYPE(S) OF SOIL

i
|
'

SOIL TOTAL SATURATED COHESION FRICTION PORE PRESSURE PIEZOMETRIC

. _ TYPE UNIT WI. UNIT WI. INTERCEPT  ANGLE PRESSURE CONSTANT  SURFACE
} l NO.  (PCF) (PCF) (PSF) (DEG) PARAMETER  (PSF) NO.
1 120.0 132.0 .0 38.0 .00 .0 1
2 120.0 132.0 1000.0 20.0 .00 .0 1
3 110.0 125.0 .0 35.0 .00 .0 1
4 130.0 140.0 .0 45.0 .00 .0 1




SEARCHING ROUTINE WILL BE LIMITED TO AN AREA DEFINED BY 2 BOUNDARIES
.OF WHICH THE FIRST 2 BOUNDARIES WILL DEFLECT SURFACES UPWARD

BOUNDARY X-LEFT Y-LEFT X-RIGHT Y-RIGHT
' NO. (FT) (FT) (FT) (FT)
1 91.00 .00 185.00 64.00

2 185.00 64.00 300.00 64.00




A CRITICAL FAILURE SURFACE SEARCHING METHOD, USING A RANDOM
lTECHNIQUE 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 = 10.00 FT.
AND X = 35.00 FT.

lEACH SURFACE TERMINATES BETWEEN X = 80.00 FT.
AND X = 120.00 FT.

.UNLESS FURTHER LIMITATIONS WERE IMPOSED, THE MINIMUM ELEVATION
AT WHICH A SURFACE EXTENDS IS Y = 5.00 FT.

5.00 FT. LINE SEGMENTS CLFINE EACH TRIAL FAILURE SURFACE.




FOLLOWING ARE DISPLAYED THE TEN MOST CRITICAL OF THE TRIAL
lFAILURE SURFACES EXAMINED. THEY ARE ORDERED - MOST CRITICAL
FIRST.

'SAFETY FACTORS ARE CALCULATED BY THE MODIFIED EISHOP METHOD.
|

lFAILURE SURFACE SPECIFIED BY 17 COORDINATE POINTS

. POINT X-SURF Y-SURF
NO. (FT) (FT)

1 15.56 17.92

l 2 20.48 18.79

3 25.36 19.88

4 30.19 21.19

5 34.95 22.71

6 39.64 24.45

7 44.24 26.40

8 48.75 28.55

9 53.17 30.90

10 57.47 33.46

11 61.65 36.20

‘ 12 65.70 39.13
\ 13 69.62 42,23
1 14 73.39 45.52
; 15 77.01 48.96
i 16 80.47 52.57
17 81.50 53.75

k% %k 1.498 * k%

FAILURE SURFACE SPECIFIED BY 19 COORDINATE POINTS

| POINT X-SURF Y-SURF
| NO. (FT) (FT)

1 10.00 16.19
2 14.99 16.49
3 19.96 17.03
4 24.90 17.81
5 29.80 18.82
6 34.64 20.07
7 39.42 21.54
8 44,12 23.25
9 48.73 25.18
10 53.25 27.32
11 57.65 29.69
12 61.94 32.25
13 66.10 35.03
14 70.13 38.00
15 74.00 41.15
16 77.72 44.49
17 81.28 48.01
18 84.66 51.69
19 86.59 54.00




1.562 ***

%k %k



FAILURE SURFACE SPECIFIED BY 17 COORDINATE POINTS

POINT X-SURF Y-SURF
NO. (FT) (FT)
1 21.11 20.69
2 25.63 22.84
3 30.14 24.99
4 34.65 27.15
5 39.16 29.31
6 43.66 31.48
7 48.16 33.66
8 52.66 35.84
9 57.16 38.03
10 61.65 40.22
11 66.14 42.42
12 70.63 44.62
13 75.12 46.83
14 79.60 49.05
15 84.08 51.27
16 88.56 53.49
17 89.57 54.00
* k% 1’578 * % %k

FAILURE SURFACE SPECIFIED BY 19 COORDINATE POINTS

POINT X-SURF Y-SURF
NO. (FT) (FT)
1l 12.78 17.06
2 17.77 17.33
3 22.74 17.84
4 27.69 18.60
5 32.59 19.59
6 37.43 20.83
7 42.21 22.30
8 46.91 24.01
9 51.52 25.94
10 56.03 28.10
11 60.43 30.47
12 64.71 33.06
13 68.86 35.85
14 72.86 38.84
15 76.72 42.03
16 80.41 45.40
17 83.94 48.95
18 87.28 52.66
19 88.37 54.00
fdaled 1.609 **xx*




'FAILURE SURFACE SPECIFIED BY 15 COORDINATE POINTS

POINT X-SURF Y-SURF
l NO. (FT) (FT)
1 23.89 22.91
l 2 28.83 23.70
3 33.72 24.74
4 38.55 26.01
' 5 43.32 27.52
6 48.01 29.26
7 52.61 31.23
8 57.10 33.41
l 9 61.48 35.82
10 65.74 38.44
11 69.87 41.27
' 12 73.85 44.29
13 77.68 47.50
14 81.35 50.90
l 15 84.38 54.00
' * k% 1.691 * %k
. FAILURE SURFACE SPECIFIED BY 15 COORDINATE POINTS

POINT X-SURF Y-SURF

l NO. (FT) (FT)

1 26.67 25.13

. 2 31.38 26.80

3 36.07 28.55

4 40.72 30.37

' 5 45.35 32.27

6 49.94 34.24

7 54.50 36.29

8 59.03 38.41

l 9 63.52 40.61

10 67.98 42.88

11 72.39 45.22

. 12 76.77 47.64

13 81.11 50.12

14 85.41 52.68

' 15 87.55 54.00
I * %k %k 1.717 * %k %




'FAILURE SURFACE SPECIFIED BY 18 COORDINATE POINTS

POINT X~-SURF Y-SURF
' NO. (FT) (FT)

1 18.33 18.79

l 2 23.33 18.79

3 28.33 19.08

4 33.29 19.66

5 38.22 20.52

l 6 43.08 21.66

7 47.88 23.09

8 52.58 24.79

l 9 57.18 26.75

10 61.65 28.98

11 65.99 31.47

l 12 70.18 34.20

13 74.20 37.17

14 76.04 40.37

15 81.70 43.78

l 16 85.15 47.40

17 88.38 51.21

l 18 90.48 54.00

* k% 1.742 * % %k

' FAILURE SURFACE SPECIFIED BY 18 COORDINATE POINTS

POINT X-SURF Y-SURF
l NO. (FT) (FT)

1 21.11 20.69

l 2 26.05 21.46

3 30.96 22.40

4 35.83 23.53

5 40.66 24.83

' 6 45.44 26.31

7 50.15 27.97

8 54.81 29.80

. 9 59.39 31.80

10 63.90 33.96

11 68.32 36.29

. 12 72.66 38.78

13 76.90 41.42

14 81.04 44.23

15 85.08 47.18

l 16 89.00 50.27

17 92.81 53.51

l 18 92.87 53.56

1.770 ***




.FAILURE SURFACE SPECIFIED BY 20 COORDINATE POINTS
POINT X-SURF Y-SURF
' NO. (FT) (FT)
1 12.78 17.06
2 17.71 16.23
l 3 22.69 15.75
4 27.68 15.63
5 32.68 15.87
l 6 37.64 16.46
7 42.55 17.41
8 47.38 18.70
' 9 52.11 20.34
10 56.70 22.31
11 61.15 24.60
12 65.41 27.21
' 13 69.49 30.11
14 73.34 23.30
15 76.95 36.75
l 16 80.32 40.45
17 83.40 44.38
18 86.20 48.53
l 19 88.70 52.86
20 89.25 54,00
. [ X X 1_805 * %k %k
l FAILURE SURFACE SPECIFIED BY 19 COORDINATE POINTS

POINT X-SURF Y-SURF
NO. (FT) (FT)

15.56 17.92
20.53 17.38
25.52 17.16
30.52 17.26
35.50 17.69
40.45 18.43
45.34 19.48
50.14 20.85
54.86 22.52
59.45 24.50
63.91 26.76
68.21 29.31

72.34 32.12
76.29 35.20
80.02 38.52
83.54 42.07
86.82 45.85
89.85 49.82
92.47 53.76

1.841 ***
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--SLOPE STABILITY ANALYSIS=--~
SIMPLIFIED JANBU METHOD OF SLICES
IRREGULAR FAILURE SURFACES

PROBLEM DESCRIPTION GENWAL SED. POND WITH LINER — SEISMIL CoNDITION

BOUNDARY COORDINATES

. 14 TOP BOUNDARIES
20 TOTAL BOUNDARIES

BOUNDARY X-LEFT Y-LEFT X-RIGHT Y-RIGHT SOIL TYPE
NO. (FT) (FT) (FT) (FT) BELOW BND
1 3.00 14.00 19.00 19.00 3
2 19.00 19.00 29.00 27.00 3
3 29.00 27.00 30.00 32.00 4
4 30.00 32.00 54.00 44.00 4
5 54.00 44.00 56.00 41.00 4
6 56.00 41.00 82.00 54.00 1
7 82.00 54.00 90.00 54.00 1
8 90.00 54.00 92.00 54.00 2
9 92.00 54.00 124.00 38.00 2
10 124.00 38.00 140.00 38.00 2
11 140.00 38.00 164.00 54.00 2
12 164.00 54.00 166.00 54.00 2
13 166.00 54.00 182.00 64.00 3
14 182.00 64.00 185.00 64.00 3
15 29.00 27.00 56.00 41.00 1
16 90.00 54.00 121.00 39.00 1
17 121.00 39.00 124.00 37.00 3
18 124.00 37.00 140.00 37.00 3
19 140.00 37.00 166.00 54.00 3
20 29.00 27.00 121.00 37.00 3




ISOTROPIC SOIL PARAMETERS

4 TYPE(S) OF SOIL

SOIL TOTAL SATURATED COHESION FRICTION PORE PRESSURE PIEZOMETRIC
TYPE UNIT WT. UNIT WT. INTERCEPT ANGLE PRESSURE CONSTANT SURFACE

NO. (PCF) (PCF) (PSF) (DEG) PARAMETER (PSF) NO.
1 - 120.0 132.0 .0 38.0 .00 .0 1
2 120.0 132.0 1000.0 20.0 .00 .0 1
3 110.0 125.0 .0 35.0 .00 .0 1
4 130.0 140.0 .0 45.0 .00 .0 1




SEARCHING ROUTINE WILL BE LIMITED TO AN AREA DEFINED BY 2 BOUNDARIES
OF WHICH THE FIRST 2 BOUNDARIES WILL DEFLECT SURFACES UPWARD

BOUNDARY X-LEFT Y-LEFT X-RIGHT
NO. (FT) (FT) (FT)

1 91.00 .00 185.00

2 185.00 64.00 300.00

A HORIZONTAL EARTHQUAKE LOADING COEFFICIENT
OF .080 HAS BEEN ASSIGNED

A VERTICAL EARTHQUAKE LOADING COEFFICIENT
OF .000 HAS BEEN ASSIGNED

CAVITATION PRESSURE = .0 PSF

Y-RIGHT
(FT)

64.00
64.00




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 = 10.00 FT.
AND X = 35.00 FT.

'EACH SURFACE TERMINATES BETWEEN X = 80.00 FT.
AND X = 120.00 FT.

UNLESS FURTHER LIMITATIONS WERE IMPOSED, THE MINIMUM ELEVATION
AT WHICH A SURFACE EXTENDS IS Y = 5.00 FT.




FOLLOWING ARE DISPLAYED THE TEN MOST CRITICAL OF THE TRIAL
FAILURE SURFACES EXAMINED. THEY ARE ORDERED - MOST CRITICAL
FIRST.

l SAFETY FACTORS ARE CALCULATED BY THE MODIFIED BISHOP METHOD.

' FAILURE SURFACE SPECIFIED BY 17 COORDINATE POINTS

' POINT X-SURF Y-SURF
NO. (FT) (FT)

l 1 15.56 17.92
2 20.48 18.79

3 25.36 19.88

4 30.19 21.19

5 34.95 22.71

6 39.64 24.45

7 44.24 26.40

8 48.75 28.55

9 53.17 30.90

10 57.47 33.46

11 61.65 36.20

12 65.70 39.13

13 69.62 42.23

14 73.39 45.52

15 77.01 48.96

16 80.47 52.57

17 81.50 53.75

*x k% 1.252 * k&

FAILURE SURFACE SPECIFIED BY 17 COORDINATE POINTS

POINT X-SURF Y-SURF
NO. (FT) (FT)
1 21.11 20.69
2 25.63 22.84
3 30.14 24.99
4 34.65 27.15
5 39.16 29.31
6 43.66 31.48
7 48.16 33.66
8 52.66 . 35.84
9 57.16 38.03
10 61.65 40.22
11 66.14 42.42
12 70.63 44.62
13 75.12 46.83
14 79.60 49.05
15 84.08 51.27
16 88.56 53.49

17 89.57 54.00




'FAILURE SURFACE SPECIFIED BY 19 COORDINATE POINTS

POINT X-SURF Y-SURF
NO. (FT) (FT)
1 10.00 16.19
l 2 14.99 16.49
3 19.96 17.03
4 24.90 17.81
l 5 29.80 18.82
6 34.64 20.07
7 39.42 21.54
l 8 44,12 23.25
9 48.73 25.18
10 53.25 27.32
11 57.65 29.69
l 12 61.94 32.25
13 66.10 35.03
14 70.13 38.00
. 15 74.00 41.15
16 77.72 44.49
17 81.28 48.01
l 18 84.66 51.69
19 86.59 54.00
'*** 1.305 *xk %k
'FAILURE SURFACE SPECIFIED BY 19 COORDINATE POINTS

POINT X-SURF Y-SURF
NO. (FT) (FT)
l 1 12.78 17.06
2 17.77 17.33
3 22.74 17.84
l 4 27.69 18.60
5 32.59 19.59
6 37.43 20.83
7 42.21 22.30
l 8 46.91 24.01
9 51.52 25.94
10 56.03 28.10
l 11 60.43 30.47
12 64.71 33.06
13 68.86 35.85
l 14 72.86 38.84
15 76.72 42.03
16 80.41 45.40
17 83.94 48.95
' 18 87.28 52.66
19 88.37 54.00
' 1.343 **=*




lFAILURE SURFACE SPECIFIED BY 15 COORDINATE POINTS

. POINT X-SURF
NO. (FT)

23.89
28.83
33.72
38.55
43.32
48.01
52.61
57.10
61.48
65.74
69.87
73.85
77.68
81.35
84.38

oy
QWO B WN -

s
n s W

* %k %k 1.399 *x*x%

an N &N e e
e
ey

Y-SURF

(FT)

22.91
23.70
24.74
26.01
27.52
29.26
31.23
33.41
35.82
38.44
41.27
44.29
47.50
50.90
54.00

l FAILURE SURFACE SPECIFIED BY 15

l POINT X~-SURF
NO. (FT)

1 26.67
2 31.38
3 36.07
4 40.72
ll 5 45.35
6 49.94
7 54.50
ll 8 59.03
9 63.52
10 67.98
11 72.39
' 12 76.77
13 81.11
14 85.41
l 15 87.55

*kk 1.410 **x

Y-SURF

(FT)

25.13
26.80
28.55
30.37
32.27
34.24
36.29
38.41
40.61
42.88
45,22
47.64
50.12
52.68
54.00

COORDINATE POINTS



' FAILURE SURFACE SPECIFIED BY 18 COORDINATE POINTS

' POINT X-SURF Y-SURF
NO. (FT) (FT)
1 18.33 18.79
l 2 23.33 18.79
3 28.33 19.08
4 33.29 19.66
5 38.22 20.52
6 43.08 21.66
7 47.88 23.09
8 52.58 24.79
9 57.18 26.75
10 61.65 28.98
11 65.99 31.47
12 70.18 34.20
13 74.20 37.17
14 78.04 40.37
15 81.70 43.78
16 85.15 47.40
17 88.38 51.21
18 90.48 54.00
*kKk 1.449 **%*

FAILURE SURFACE SPECIFIED BY 18 COORDINATE POINTS

POINT X-SURF Y-SURF
NO. (FT) (FT)
1 21.11 20.69
2 26.05 21.46
3 30.96 22.40
4 35.83 23.53
5 40.66 24.83
6 45.44 26.31
7 50.15 27.97
8 54.81 29.80
9 59.39 31.80
10 63.90 33.96
11 68.32 36.29
12 72.66 38.78
13 76.90 41.42
14 81.04 44.23
15 85.08 47.18
16 89.00 50.27
17 92.81 53.51
18 92.87 53.56
* %k 1.456 ***




l FAILURE SURFACE SPECIFIED BY 20 COORDINATE POINTS

. POINT X-SURF Y-SURF
NO. (FT) (FT)

1 12.78 17.06

l 2 17.71 16.23
3 22.69 15.75

4 27.68 15.63

5 32.68 15.87

6 37.64 16.46

7 42.55 17.41

8 47.38 18.70

9 52.11 20.34

10 56.70 22.31

11 61.15 24.60

12 65.41 27.21

13 69.49 30.11

14 73.34 33.30

15 76.95 36.75

16 80.32 40.45

17 83.40 44.38

18 86.20 48.53

19 88.70 52.86

20 89.25 54.00

* % % 1.514 * k%

FAILURE SURFACE SPECIFIED BY 19 COORDINATE POINTS

POINT X-SURF Y-SURF
NO. (FT) (FT)
1 15.56 17.92
2 20.53 17.38
3 25.52 17.16
4 30.52 17.26
5 35.50 17.69
6 40.45 18.43
7 45.34 19.48
8 50.14 20.85
9 54.86 22.52
10 59.45 24.50
11 63.91 26.76
12 68.21 29.31
13 72.34 32.12
14 76.29 35.20
15 80.02 38.52
16 83.54 42.07
17 86.82 45.85
18 89.85 49.82
19 92.47 53.76

& ok Kk 1.533 *%x%
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--SLOPE STABILITY ANALYSIS--
SIMPLIFIED JANBU METHOD OF SLICES
IRREGULAR FAILURE SURFACES

PROBLEM DESCRIPTION GENWAL SED. POND - FAILED LINER - FULL -

STATIC
BOUNDARY COORDINATES
l 14 TOP BOUNDARIES
20 TOTAL BOUNDARIES
BOUNDARY X-LEFT Y-LEFT X-RIGHT Y-RIGHT SOIL TYPE
NO. (FT) (FT) (FT) (FT) BELOW BND
1 3.00 14.00 19.00 19.00 3
2 19.00 19.00 29.00 27.00 3
3 29.00 27.00 30.00 32.00 4
4 30.00 32.00 54.00 44.00 4
5 54.00 44.00 56.00 41.00 4
6 56.00 41.00 82.00 54.00 1
7 82.00 54.00 90.00 54.00 1
8 90.00 54.00 92.00 54.00 2
9 92.00 54.00 124.00 38.00 2
10 124.00 38.00 140.00 38.00 2
11 140.00 38.00 164.00 54.00 2
12 164.00 54.00 166.00 54.00 2
13 166.00 54.00 182.00 64.00 3
14 182.00 64.00 185.00 64.00 3
15 29.00 27.00 56.00 41.00 1
16 90.00 54.00 121.00 39.00 1
121.00 39.00 124.00 37.00 3
124.00 37.00 140.00 37.00 3
19 140.00 37.00 166.00 54.00 3
20 29.00 27.00 121.00 37.00 3
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ISOTROPIC SOIL PARAMETERS

4 TYPE(S) OF SOIL

SOIL TOTAL SATURATED COHESION FRICTION PORE PRESSURE PIEZOMETRIC
TYPE UNIT WT. UNIT WT. INTERCEPT ANGLE PRESSURE CONSTANT SURFACE

NO. (PCF) (PCF) (PSF) (DEG) PARAMETER (PSF) NO.
1 120.0 132.0 .0 38.0 .00 .0 1
2 120.0 132.0 1000.0 20.0 .00 .0 1
3 110.0 125.0 .0 35.0 .00 .0 1
4 130.0 140.0 .0 45.0 .00 .0 1




1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

UNITWEIGHT OF WATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 5 COORDINATE POINTS

POINT X-WATER Y-WATER

NO. (FT) (FT)
1l 3.00 14.00
2 19.00 19.00
3 29.00 27.00
4 96.00 52.00
5 162.00 52.00



SEARCHING ROUTINE WILL BE LIMITED TO AN AREA DEFINED BY 2 BOUNDARIES
lOF WHICH THE FIRST 2 BOUNDARIES WILL DEFLECT SURFACES UPWARD

BOUNDARY X-LEFT Y-LEFT X-RIGHT Y-RIGHT
NO. (FT) (FT) (FT) (FT)
1 91.00 .00 185.00 64.00

2 185.00 64.00 300.00 64.00




A CRITICAL FAILURE SURFACE SEARCHING METHOD, USING A RANDOM
lTECHNIQUE 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 = 10.00 FT.
AND X = 35.00 FT.

'EACH SURFACE TERMINATES BETWEEN X = 80.00 FT.
AND X = 120.00 FT.

UNLESS FURTHER LIMITATIONS WERE IMPOSED, THE MINIMUM ELEVATION
AT WHICH A SURFACE EXTENDS IS Y = 5.00 FT.

5.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.




FOLLOWING ARE DISPLAYED THE TEN MOST CRITICAL OF THE TRIAL

' FAILURE SURFACES EXAMINED. THEY ARE ORDERED - MOST CRITICAL
FIRST.

l SAFETY FACTORS ARE CALCULATED BY THE MODIFIED BISHOP METHOD.

l FAILURE SURFACE SPECIFIED BY 19 COORDINATE POINTS

' POINT X-SURF Y-SURF
NO. (FT) (FT)

l 1 10.00 16.19
2 14.99 16.49

3 19.96 17.03

4 24.90 17.81

5 29.80 18.82

6 34.64 20.07

7 35.42 21.54

8 44.12 23.25

9 48.73 25.18

10 53.25 27.32

11 57.65 29.69

12 61.94 32.25

13 66.10 35.03

14 70.13 38.00

15 74.00 41.15

16 77.72 44.49

17 81.28 48.01

18 84.66 51.69

19 86.59 54.00

*k* 1.035 *%%

FAILURE SURFACE SPECIFIED BY 19 COORDINATE POINTS

POINT X-SURF Y-SURF
NO. (FT) (FT)
1 12.78 17.06
2 17.77 17.33
3 22.74 17.84
4 27.69 18.60
5 32.59 19.59
6 37.43 ~20.83
7 42.21 22.30
8 46.91 24.01
9 51.52 25.94
10 56.03 28.10
11 60.43 30.47
12 64.71 33.06
13 68.86 35.85
14 72.86 38.84
15 76.72 42.03
16 80.41 45.40
17 83.94 48.95
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lFAILURE SURFACE SPECIFIED BY 17 COORDINATE POINTS

' POINT X-SURF Y-SURF
NO. (FT) (FT)

1 15.56 17.92

' 2 20.48 18.79
3 25.36 19.88

4 30.19 21.19

5 34.95 22.71

6 39.64 24.45

7 44.24 26.40

8 48.75 28.55

9 53.17 30.90

10 57.47 33.46

11 61.65 36.20

12 65.70 39.13

13 69.62 42.23

14 73.39 45.52

15 77.01 48.96

16 80.47 52.57

17 81.50 53.75

*kk 1.078 **%x=*

FAILURE SURFACE SPECIFIED BY 20 COORDINATE POINTS

POINT X-SURF Y-SURF
NO. (FT) (FT)
1 12.78 17.06
2 17.71 16.23
3 22.69 15.75
4 27.68 15.63
5 32.68 15.87
6 37.64 16.46
7 42.55 17.41
8 47.38 18.70
9 52.11 20.34
10 56.70 22.31
11 61.15 24.60
12 65.41 27.21
13 69.49 30.11
14 73.34 33.30
15 76.95 36.75
16 80.32 40.45
17 83.40 44.38
18 86.20 48.53
19 88.70 52.86
20 89.25 54.00
* &k 1.099 **%




l POINT X-SURF
NO. (FT)

1 18.33

Il 2 23.33

3 28.33

4 33.29

]l 5 38.22

6 43.08

7 47.88

ll 8 52.58

9 57.18

10 61.65

11 65.99

l 12 70.18

13 74.20

14 70.04

l 15 81.70

16 85.15

17 88.38

' 18 90.46
' *kk 1.142 **%

Y-SURF

(FT)

18.79
18.79
19.08
19.66
20.52
21.66
23.09
24.79
26.75
28.98
31.47
34.20
37.17
40.37
43.78
47.40
51.21
54.00

l FAILURE SURFACE SPECIFIED BY 19

' POINT X-SURF
NO. (FT)
1 15.56
II 2 20.53
3 25.52
4 30.52
ll 5 35.50
6 40.45
7 45.34
8 50.14
]l 9 54.86
10 59.45
11 63.91
l 12 68.21
13 72.34
14 76.29
l 15 80.02
16 83.54
17 86.82
18 89.85
. 19 92.47
l * &k 1.149 **%

Y~SURF

(FT)

17.92
17.38
17.16
17.26
17.69
18.43
19.48
20.85
22.52
24.50
26.76
29.31
32.12
35.20
38.52
42.07
45.85
49.82
53.76

FAILURE SURFACE SPECIFIED BY 18 COORDINATE POINTS

COORDINATE POINTS
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l FAILURE SURFACE SPECIFIED BY 17 COORDINATE POINTS

l POINT X-SURF Y-SURF
NO. (FT) (FT)
1 15.56 17.92
' 2 20.48 18.79
3 25.36 19.88
4 30.19 21.19
5 34.95 22.71
6 39.64 24.45
7 44.24 26.40
8 48.75 28.55
9 53.17 30.90
10 57.47 33.46
11 61.65 36.20
12 65.70 39.13
13 69.62 42.23
14 73.39 45.52
15 77.01 48.96
16 80.47 52.57
17 81.50 53.75
*%k %k .930 * %k %k

FAILURE SURFACE SPECIFIED BY 20 COORDINATE POINTS

POINT X-SURF Y-SURF
NO. (FT) (FT)
1 12.78 17.06
2 17.71 16.23
3 22.69 15.75
4 27.68 15.63
5 32.68 15.87
6 37.64 16.46
7 42.55 17.41
8 47.38 18.70
9 52.11 20.34
10 56.70 22.31
11 61.15 24.60
12 65.41 27.21
13 69.49 30.11
14 73.34 33.30
15 76.95 36.75
16 80.32 40.45
17 83.40 44.38
18 86.20 48.53
19 88.70 52.86
20 89.25 54.00
ok k .948 *%x*




.FAILURE SURFACE SPECIFIED BY 18 COORDINATE POINTS

l POINT X-SURF Y-SURF
NO. (FT) (FT)

1 18.33 18.79

' 2 23.33 18.79
3 28.33 19.08

4 33.29 19.66

5 38.22 20.52

6 43.08 21.66

7 47.88 23.09

8 52.58 24.79

9 57.18 26.75

10 61.65 28.98

11 65.99 31.47

12 70.18 34.20

13 74.20 37.17

14 75.54 40.37

15 81.70 43.78

16 85.15 47.40

17 88.38 51.21

18 90.48 54.00

x%k %k .979 *x %k %k

FAILURE SURFACE SPECIFIED BY 19 COORDINATE POINTS

POINT X-SURF Y~-SURF
NO. (FT) (FT)
1 15.56 17.92
2 20.53 17.38
3 25.52 17.16
4 30.52 17.26
5 35.50 17.69
6 40.45 18.43
7 45.34 19.48
8 50.14 20.85
9 54.86 22.52
10 59.45 24.50
11 63.91 26.76
12 68.21 29.31
13 72.34 32.12
14 76.259 35.20
15 80.02 38.52
16 83.54 42.07
17 86.82 45.85
18 89.85 49.82
19 92.47 53.76
*kk .985 *kx%




FAILURE SURFACE SPECIFIED BY 21 COORDINATE POINTS

POINT X-SURF Y-SURF
NO. (FT) (FT)
1 10.00 16.19
2 15.00 16.27
3 19.99 16.53
4 24.97 16.96
5 29.94 17.56
6 34.88 18.34
7 39.78 19.30
8 44.66 20.42
9 49.49 21.72
10 54.27 23.18
11 58.99 24.81
12 63.66 26.60
13 68.26 28.56
14 72.79 30.68
15 77.25 32.95
16 81.62 35.38
17 85.90 37.96
i8 90.09 40.69
19 94.18 43.56
20 98.17 46.58
21 101.47 49.26
ok k .995 *%x*

FAILURE SURFACE SPECIFIED BY 22 COORDINATE POINTS

POINT X-SURF Y-SURF
NO. (FT) (FT)
1 10.00 16.19
2 14.92 15.30
3 19.88 14.69
4 24.87 14.35
5 29.87 14.28
6 34.87 14.49
7 39.84 14.98
8 44.79 15.74
9 49.68 16.77
10 54.51 18.07
11 59.25 19.64
12 63.91 21.46
13 68.46 23.54
14 72.89 25.86
15 77.18 28.43
16 8l1.32 31.22
17 85.30 34.25
18 89.11 37.48
19 92.74 40.93
20 96.17 44.56
21 99.40 48.38

22 100.45 49.78
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lFAILURE SURFACE SPECIFIED BY 18 COORDINATE POINTS

l POINT X-SURF Y-SURF
NO. (FT) (FT)
1 18.33 18.79
l 2 23.27 18.01
3 28.26 17.65
4 33.26 17.70
' 5 38.24 18.17
6 43.16 19.05
7 47.99 20.33
l 8 52.70 22.01
9 57.26 24.07
10 61.62 26.51
11 65.77 29.30
l 12 69.67 32.43
13 73.30 35.86
14 76.63 39.59
l 15 79.65 43.58
16 82.31 47.81
17 84.62 52.25
l 18 85.36 54.00
l * k% 1.002 **x*

I FAILURE SURFACE SPECIFIED BY 20 COORDINATE POINTS

POINT X-SURF Y-SURF

l NO. (FT) (FT)
1 15.56 17.92
l 2 20.48 17.06
3 25.45 16.54
4 30.45 16.34
' 5 35.45 16.48
6 40.43 16.95
7 45.36 17.75
8 50.23 18.87
l 9 55.02 20.32
10 59.70 22.09
11 64.25 24.16
' 12 68.65 26.53
13 72.88 29.19
14 76.93 32.13
' 15 80.77 35.33
16 84.39 38.78
17 87.78 42.46
18 90.91 46.36
' 19 93.77 50.45
20 95.01 52.50

l k% 1.016 *x k%
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--SLOPE STABILITY ANALYSIS--
SIMPLIFIED JANBU METHOD OF SLICES
IRREGULAR FAILURE SURFACES

- STATIC
BOUNDARY COORDINATES
14 TOP BOUNDARIES
20 TOTAL BOUNDARIES
BOUNDARY X-LEFT Y-LEFT X-RIGHT
NO. (FT) (FT) (FT)
1 3.00 14.00 19.00
2 19.00 19.00 29.00
3 29.00 27.00 30.00
4 30.00 32.00 54.00
5 54.00 44.00 56.00
6 56.00 41.00 82.00
7 82.00 54.00 90.00
8 90.00 54.00 92.00
9 92.00 54.00 124.00
10 124.00 38.00 140.00
11 140.00 38.00 164.00
12 164.00 54.00 166.00
13 166.00 54.00 182.00
14 182.00 64.00 185.00
15 29.00 27.00 56.00
16 90.00 54.00 121.00
17 121.00 39.00 124.00
18 124.00 37.00 140.00
19 140.00 37.00 166.00
20 29.00 27.00 ©121.00

Y-RIGHT
(FT)

19.00
27.00
32.00
44.00
41.00
54.00
54.00
54.00
38.00
38.00
54.00
54.00
64.00
64.00
41.00
39.00
37.00
37.00
54.00
37.00

PROBLEM DESCRIPTION GENWAL SED. POND - FAILED LINER - EMPTY

SOIL TYPE
BELOW BND
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ISOTROPIC SOIL PARAMETERS

4 TYPE(S) OF SOIL

SOIL TOTAL SATURATED COHESION FRICTION PORE PRESSURE PIEZOMETRIC
TYPE UNIT WT. UNIT WT. INTERCEPT ANGLE PRESSURE CONSTANT SURFACE

NO. (PCF) (PCF) (PSF) (DEG) PARAMETER (PSF) NO.
1 120.0 132.0 .0 38.0 .00 .0 1
2 120.0 132.0 1000.0 20.0 .00 .0 1
3 110.0 125.0 .0 35.0 .00 .0 1
4 130.0 140.0 .0 45.0 .00 .0 1




SEARCHING ROUTINE WILL BE LIMITED TO AN AREA DEFINED BY 2 BOUNDARIES
.OF WHICH THE FIRST 2 BOUNDARIES WILL DEFLECT SURFACES UPWARD
|
|

l BOUNDARY X-LEFT Y-LEFT X-RIGHT Y-RIGHT
NO. (FT) (FT) (FT) (FT)

1 91.00 .00 185.00 64.00

' 2 185.00 64.00 300.00 64.00

-



1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

UNITWEIGHT OF WATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 6 COORDINATE POINTS

POINT X-WATER Y-WATER

NO. (FT) (FT)
1 3.00 14.00
2 19.00 19.00
3 29.00 27.00
4 96.00 52.00
5 124.00 38.00
6 140.00 38.00




.
A CRITICAL FAILURE SURFACE SEARCHING METHOD, USING A RANDOM
lTECHNIQUE FOR GENERATING CIRCULAR SURFACES, HAS BEEN SPECIFIED.

llOO TRIAL SURFACES HAVE BEEN GENERATED.

10 SURFACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED

ALONG THE GROUND SURFACE BETWEEN X = 10.00 FT.
AND X = 35.00 FT.

IEACH SURFACE TERMINATES BETWEEN X = 80.00 FT.
AND X = 120.00 FT.

UNLESS FURTHER LIMITATIONS WERE IMPOSED, THE MINIMUM ELEVATION
AT WHICH A SURFACE EXTENDS IS Y = 5.00 FT.

5.00 FT. LINE CCCNMITNTS DEFINE EACH TRIAL FAILURE SURFACE.

AsduNcddasay had




FOLLOWING ARE DISPLAYED THE TEN MOST CRITICAL OF THE TRIAL
'FAILURE SURFACES EXAMINED. THEY ARE ORDERED - MOST CRITICAL
FIRST.

lSAFETY FACTORS ARE CALCULATED BY THE MODIFIED BISHOP METHOD.

lFAILURE SURFACE SPECIFIED BY 19 COORDINATE POINTS

' POINT X~SURF Y-SURF
NO. (FT) (FT)

l 1 10.00 16.19
2 14.99 16.49

3 19.96 17.03

4 24.90 17.81

5 29.80 18.82

6 34.64 20.07

7 39.42 21.54

8 44.12 23.25

9 48.73 25.18

10 53.25 27.32

11 57.65 29.69

12 61.94 32.25

13 66.10 35.03

14 70.13 38.00

15 74.00 41.15

16 77.72 44.49

17 81.28 48.01

18 84.66 51.69

19 86.59 54.00

* kK 1.035 **x

FAILURE SURFACE SPECIFIED BY 19 COORDINATE POINTS

POINT X~SURF Y-SURF
NO. (FT) (FT)
1 12.78 17.06
2 17.77 17.33
3 22.74 17.84
4 27.69 18.60
5 32.59 19.59
6 37.43 20.83
7 42.21 22.30
8 46.91 24.01
9 51.52 25.94
10 56.03 28.10
11 60.43 30.47
12 64.71 33.06
13 68.86 35.85
14 72.86 38.84
15 76.72 42.03

16 80.41 45.40
- B83.94 48.95




I FAILURE SURFACE SPECIFIED BY 18 COORDINATE POINTS

l POINT X-SURF Y-SURF
NO. (FT) (FT)

1 18.33 18.79

l 2 23.27 18.01

3 28.26 17.65

4 33.26 17.70

' 5 38.24 18.17

6 43.16 19.05

7 47.99 20.33

l 8 52.70 22.01

9 57.26 24.07

10 61.62 26.51

11 65.77 29.30

' 12 69.67 32.43

13 73.30 35.86

14 76.63 29.59

I 15 79.65 43.58

16 82.31 47.81

17 84.62 52.25

l 18 85.36 54.00
' *kk 1.162 ***

l FAILURE SURFACE SPECIFIED BY 22 COORDINATE POINTS

POINT X-SURF Y-SURF
' NO. (FT) (FT)

1 10.00 16.19

. 2 14.92 15.30

3 19.88 14.69

4 24.87 14.35

l 5 29.87 14.28

6 34.87 14.49

7 39.84 14.98

| 8 44.79 15.74

l 9 49.68 16.77

10 54.51 18.07

11 59.25 19.64

l 12 63.91 21.46

13 68.46 23.54

14 72.89 25.86

15 77.18 28.43

. 16 81.32 31.22

17 85.30 34.25

18 89.11 37.48

l 19 92.74 40.93

20 96.17 44.56

21 99. 40 48.38

' 22 100.45 49.78

*kk 1.179 *%*




FAILURE SURFACE SPECIFIED BY 20 COORDINATE POINTS

POINT X~SURF Y-SURF
NO. (FT) (FT)
1 15.56 17.92
2 20.39 16.65
3 25.32 15.79
4 30.30 15.33
5 35.30 15.30
6 40.28 15.68
7 45.22 16.48
8 50.07 17.69
9 54.80 19.29
10 59.39 21.29
11 63.79 23.66
12 67.98 26.39
13 71.92 29.46
14 75.60 32.85
15 78.98 36.53
16 82.04 40.49
17 84.77 44.68
18 87.13 49.09
19 89.11 53.68
20 89.22 54.00
1.187 *xx*

FAILURE SURFACE SPECIFIED BY 21 COORDINATE POINTS
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POINT X-SURF Y-SURF
NO. (FT) (FT)
1 10.00 16.19
2 15.00 16.27
3 19.99 16.53
4 24.97 16.96
5 29.94 17.56
6 34.88 18.34
7 39.78 19.30
8 44.66 20.42
9 49.49 21.72
10 54.27 23.18
11 58.99 24.81
12 63.66 26.60
13 68.26 28.56
14 72.79 30.68
15 77.25 32.95
16 81.62 35.38
17 85.90 37.96
18 90.09 40.69
19 94.18 43.56
20 98.17 46.58
21 101.47 49.26
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--SLOPE STABILITY ANALYSIS--
SIMPLIFIED JANBU METHOD OF SLICES
IRREGULAR FAILURE SURFACES

PROBLEM DESCRIPTION GENWAL SED. POND - FAILED LINER - FULL -

SEISMIC
| BOUNDARY COORDINATES
' 14 TOP  BOUNDARIES
20 TOTAL BOUNDARIES
BOUNDARY X-LEFT Y-LEFT X-RIGHT Y-RIGHT SOIL TYPE
NO. (FT) (FT) (FT) (FT) BELOW BND
1 3.00 14.00 19.00 19.00 3
2 19.00 19.00 29.00 27.00 3
! 3 29.00 27.00 30.00 32.00 4
| 4 30.00 32.00 54.00 44.00 4
| 5 54.00 44.00 56.00 41.00 4
6 56.00 41.00 82.00 54.00 1
7 82.00 54.00 90.00 54.00 1
8 90.00 54.00 92.00 54.00 2
9 92.00 54.00 124.00 38.00 2
10 124.00 38.00 140.00 38.00 2
11 140.00 38.00 164.00 54.00 2
12 164.00 54.00 166.00 54.00 2
13 166.00 54.00 182.00 64.00 3
| 14 182.00 64.00 185.00 64.00 3
; 15 29.00 27.00 56.00 41.00 1
| 16 90.00 54.00 121.00 39.00 1
| 121.00 39.00 124.00 37.00 3
124.00 37.00 140.00 37.00 3
19 140.00 37.00 166.00 54.00 3
20 29.00 27.00 121.00 37.00 3

al - B O - I G & B G B B
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ISOTROPIC SOIL PARAMETERS

4 TYPE(S) OF SOIL

SOIL TOTAL SATURATED COHESION FRICTION PORE PRESSURE PIEZOMETRIC

TYPE UNIT WT. UNIT WT. INTERCEPT ANGLE PRESSURE CONSTANT SURFACE
NO. (PCF) (PCF) (PSF) (DEG) PARAMETER (PSF) NO.
1 120.0 132.0 .0 38.0 .00 .0 1
2 120.0 132.0 1000.0 20.0 .00 .0 1
3 110.0 125.0 .0 35.0 .00 .0 1
4 130.0 140.0 .0 45.0 .00 .0 1




+

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

UNITWEIGHT OF WATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 5 COORDINATE POINTS

POINT X-WATER Y-WATER
| NO. (FT) (FT)
1 3.00 14.00
i 2 19.00 19.00
| 3 29.00 27.00
| 4 96.00 52.00
| 5 162.00 52.00




SEARCHING ROUTINE WILL BE LIMITED TO AN AREA DEFINED BY 2 BOUNDARIES
OF WHICH THE FIRST 2 BOUNDARIES WILL DEFLECT SURFACES UPWARD

\ BOUNDARY X-LEFT Y-LEFT X-RIGHT . Y-RIGHT
‘ NO. (FT) (FT) (FT) (FT)

1 91.00 .00 185.00 64.00

' 2 185.00 64.00 300.00 64.00

lA HORIZONTAL EARTHQUAKE LOADING COEFFICIENT
OF .080 HAS BEEN ASSIGNED

lA VERTICAL EARTHQUAKE LOADING COEFFICIENT
OF .000 HAS BEEN ASSIGNED

‘ lCAVITATION PRESSURE = .0 PSF




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 = 10.00 FT.
AND X = 35.00 FT.

lEACH SURFACE TERMINATES BETWEEN X = 80.00 FT.
AND X = 120.00 FT.

i UNLESS FURTHER LIMITATIONS WERE IMPOSED, THE MINIMUM ELEVATION
| 'AT WHICH A SURFACE EXTENDS IS Y = 5.00 FT.

l 5.00 FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.




FOLLOWING ARE DISPLAYED THE TEN MOST CRITICAL OF THE TRIAL
l FAILURE SURFACES EXAMINED. THEY ARE ORDERED - MOST CRITICAL
FIRST.

' SAFETY FACTORS ARE CALCULATED BY THE MODIFIEb BISHOP METHOD.

'FAILURE SURFACE SPECIFIED BY 19 COORDINATE POINTS

' POINT X-SURF Y-SURF
NO. (FT) (FT)
1 10.00 16.19
2 14.99 16.49
3 19.96 17.03
4 24.90 17.81
5 29.80 18.82
6 34.64 20.07
7 39.42 21.54
8 44.12 23.25
9 48.73 25.18
10 53.25 27.32
11 57.65 29.69
12 61.94 32.25
13 66.10 35.03
14 70.13 38.00
15 74.00 41.15
16 77.72 44.49
17 81.28 48.01
18 84.66 51.69
19 86.59 54.00
tok ok .89]1 ***

FAILURE SURFACE SPECIFIED BY 19 COORDINATE POINTS

POINT X~-SURF Y-SURF
NO. (FT) (FT)
1 12.78 17.06
2 17.77 17.33
3 22.74 17.84
4 27.69 18.60
5 32.59 19.59
6 37.43 20.83
7 42.21 22.30
8 46.91 24.01
9 51.52 25.94
10 56.03 28.10
11 60.43 30.47
12 64.71 33.06
13 68.86 35.85
14 72.86 38.84
15 76.72 42.03
16 80.41 45.40




l FAILURE SURFACE SPECIFIED BY 18 COORDINATE POINTS

POINT X-SURF Y-SURF
l NO. (FT) (FT)
1 18.33 18.79
l 2 23.33 18.79
3 28.33 19.08
4 33.29 19.66
5 38.22 20.52
6 43.08 21.66
7 47.88 23.09
8 52.58 24.79
9 57.18 26.75
10 61.65 28.98
11 65.99 31.47
12 70.18 34.20
13 74.20 37.17
14 78.04 40.37
15 81.70 43.78
16 85.15 47.40
17 88.38 51.21
18 90.48 54.00
* k% 1.142 * %k %k

FAILURE SURFACE SPECIFIED BY 19 COORDINATE POINTS

POINT X-SURF Y-SURF
NO. (FT) (FT)
1 15.56 17.92
2 20.53 17.38
3 25.52 17.16
4 30.52 17.26
5 35.50 17.69
6 40.45 18.43
7 45.34 19.48
8 50.14 20.85
9 54.86 22.52
10 59.45 24.50
11 63.91 26.76
12 68.21 29.31
13 72.34 32.12
14 76.29 35.20
15 80.02 38.52
16 83.54 42.07
17 86.82 45.85
18 89.85 49.82
19 92.47 53.76
*k ok 1.149 **%




lFAILURE SURFACE SPECIFIED BY 18 COORDINATE POINTS

POINT X-SURF Y-SURF
I NO. (FT) (FT)

1 18.33 18.79

l 2 23.27 18.01

3 28. 26 17.65

4 33.26 17.70

5 38.24 18.17

6 23.16 19.05

7 47.99 20.33

8 52.70 22.01

9 57.26 24.07

10 61.62 26.51

11 65.77 29.30

12 69.67 32.43

13 73.30 35.86

14 76.63 39.59

15 79.65 43.58

16 82.31 47.81

17 84.62 52.25

18 85.36 54.00

k% 1.162 k%

FAILURE SURFACE SPECIFIED BY 22 COORDINATE POINTS

POINT X-SURF Y-SURF
NO. (FT) (FT)

1 10.00 16.19
2 14.92 15.30
3 19.88 14.69
4 24.87 14.35
5 29.87 14.28
6 34.87 14.49
7 39.84 14.98
8 44.79 15.74
9 49.68 16.77
10 54.51 18.07
11 59.25 19.64
12 63.91 21.46
13 68.46 23.54
14 72.89 25.86
15 77.18 28.43
16 81.32 31.22
17 85.30 34.25
18 89.11 37.48
19 92.74 40.93
20 96.17 44.56
21 99.40 48.38
22 100.45 49.78

*kk 1.186 ***




FAILURE SURFACE SPECIFIED BY 20 COORDINATE POINTS

POINT

*
*
%*

NO.

WoOoJaAUd WK

X-SURF
(FT)

15.56
20.39
25.32
30.30
35.30
40.28
45.22
50.07
54.80
59.39
63.79
67.98
71.92

r rn
- e

78.98
82.04
84.77
87.13
89.11
89.22

1.187 ***

Y-SURF
(FT)

17.92
16.65
15.79
15.33
15.30
15.68
16.48
17.69
19.29
21.29
23.66
26.39
29.46
32.85
36.53
40.49
44.68
49.09
53.68
54.00

FAILURE SURFACE SPECIFIED BY 20

POINT
NO. .

* %k %

e el ol el
CLOUNUONBWNHOVOIAUDWNE

X-SURF
(FT)

15.56
20.48
25.45
30.45
35.45
40.43
45.36
50.23
55.02
59.70
64.25
68.65
72.88
76.93
80.77
84.39
87.78
90.91
93.77
95.01

1.190 ***

Y-SURF
(FT)

17.92
17.06
16.54
16.34
16.48
16.95
17.75
18.87
20.32
22.09
24.16
26.53
29.19
32.13
35.33
38.78
42.46
46.36
50.45
52.50

COORDINATE POINTS
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--SLOPE STABILITY ANALYSIS--
SIMPLIFIED JANBU METHOD OF SLICES

IRREGULAR FAILURE SURFACES

PROBLEM DESCRIPTION

GENWAL SED.

POND - FAILED LINER - EMPTY

- SEISMIC
BOUNDARY COORDINATES
' 14 TOP BOUNDARIES
20 TOTAL BOUNDARIES
BOUNDARY X-LEFT Y-LEFT X-RIGHT Y~-RIGHT SOIL TYPE
NO. (FT) (FT) (FT) (FT) BELOW BND
1 3.00 14.00 19.00 19.00 3
2 19.00 19.00 29.00 27.00 3
3 29.00 27.00 30.00 32.00 4
4 30.00 32.00 54.00 44.00 4
5 54.00 44.00 56.00 41.00 4
6 56.00 41.00 82.00 54.00 1
7 82.00 54.00 90.00 54.00 1
8 90.00 54.00 92.00 54.00 2
9 92.00 54.00 124.00 38.00 2
10 124.00 38.00 140.00 38.00 2
11 140.00 38.00 164.00 54.00 2
12 164.00 54.00 166.00 54.00 2
13 166.00 54.00 182.00 64.00 3
14 182.00 64.00 185.00 64.00 3
15 29.00 27.00 56.00 41.00 1
16 90.00 54.00 121.00 39.00 1
17 121.00 39.00 124.00 37.00 3
18 124.00 37.00 140.00 37.00 3
19 140.00 37.00 166.00 54.00 3
20 29.00 27.00 121.00 37.00 3




ISOTROPIC SOIL PARAMETERS

4 TYPE(S) OF SOIL

SOIL TOTAL SATURATED COHESION FRICTION PORE PRESSURE PIEZOMETRIC

TYPE UNIT WT. UNIT WT. INTERCEPT ANGLE PRESSURE CONSTANT SURFACE
NO. (PCF) (PCF) (PSF) (DEG) PARAMETER (PSF) NO.
1 120.0 132.0 .0 38.0 .00 .0 1
2 120.0 132.0 1000.0 20.0 .00 .0 1l
3 110.0 125.0 .0 35.0 .00 .0 1
4 130.0 140.0 .0 45.0 .00 .0 1




|

SEARCHING ROUTINE WILL BE LIMITED TO AN AREA DEFINED BY 2 BOUNDARIES
OF WHICH THE FIRST 2 BOUNDARIES WILL DEFLECT SURFACES UPWARD

BOUNDARY X~LEFT Y-LEFT X-RIGHT Y-RIGHT
' NO. (FT) (FT) (FT) (FT)
1 91.00 .00 185.00 64.00

2 185.00 64.00 300.00 64.00




1 PIEZOMETRIC SURFACE (S) HAVE BEEN SPECIFIED

UNITWEIGHT OF WATER = 62.40

PIEZOMETRIC SURFACE NO. 1 SPECIFIED BY 6 COORDINATE POINTS

POINT X-WATER Y-WATER

‘ l NO. (FT) (FT)
| 1 3.00 14.00
2 19.00 19.00

l 3 29.00 27.00
4 96.00 52.00

1 5 124.00 38.00
| 6 140.00 38.00

' A HORIZONTAL EARTHQUAKE LOADING COEFFICIENT
OF .080 HAS BEEN ASSIGNED

l A VERTICAL EARTHQUAKE LOADING COEFFICIENT
OF .000 HAS BEEN ASSIGNED

l CAVITATION PRESSURE = .0 PSF




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 = 10.00 FT.

| AND X = 35.00 FT.
EACH SURFACE TERMINATES BETWEEN X = 80.00 FT.

AND X = 120.00 FT.

UNLESS FURTHER LIMITATIONS WERE IMPOSED, THE MINIMUM ELEVATION
AT WHICH A SURFACE EXTENDS IS Y = 5.00 FT.




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 19 COORDINATE POINTS

POINT X-SURF Y-SURF
' NO. (FT) (FT)
1 10.00 16.19
l 2 14.99 16.49
3 19.96 17.03
4 24.90 17.81
' 5 29.80 18.82
6 34.64 20.07
7 39.42 21.54
8 44.12 23.25
l 9 48.73 25.18
10 53.25 27.32
11 57.65 29.69
' 12 61.94 32.25
13 66.10 35.03
14 70.13 38.00
l 15 74.00 41.15
16 77.72 44,49
17 81.28 48.01
18 84.66 51.69
' 19 86.59 54.00
' %* %k % .891 **x*

l FAILURE SURFACE SPECIFIED BY 19 COORDINATE POINTS

' POINT X-SURF Y~-SURF
NO. (FT) (FT)

l 1 12.78 17.06

2 17.77 17.33

3 22.74 17.84

4 27.69 18.60

l 5 32.59 19.59

6 37.43 20.83

7 42.21 22.30

l 8 46.91 24.01

9 51.52 25.94

10 56.03 28.10

' 11 60.43 30.47

12 64.71 33.06

13 68.86 35.85

14 72.86 38.84

l 15 76.72 42.03

16 80.41 45,40

-
~

83.94 48.95




54.00

88.37

[=)]
~

*k %k




l FAILURE SURFACE SPECIFIED BY 18 COORDINATE POINTS

' POINT X-SURF Y-SURF
NO. (FT) (FT)

1 18.33 18.79

l 2 23.33 18.79
3 28.33 19.08

4 33.29 19.66

5 38.22 20.52

6 43.08 21.66

7 47.88 23.09

8 52.58 24.79

9 57.18 26.75

10 61.65 28.98

11 65.99 31.47

12 70.18 34.20

13 74.20 37.17

14 78.04 40.37

15 81.70 43.78

16 85.15 47.40

17 88.38 51.21

18 90.48 54.00

*kk L979 *xx

FAILURE SURFACE SPECIFIED BY 19 COORDINATE POINTS

POINT X-SURF Y-SURF
NO. (FT) (FT)
1 15.56 17.92
2 20.53 17.38
3 25.52 17.16
4 30.52 17.26
5 35.50 17.69
6 40.45 18.43
7 45.34 19.48
8 50.14 20.85
9 54.86 22.52
10 59.45 24.50
11 63.91 26.76
12 68.21 29.31
13 72.34 32.12
14 76.29 35.20
15 80.02 38.52
16 83.54 42.07
17 86.82 45.85
18 89.85 49.82
19 92.47 53.76
*kk .985 **x%




IFAILURE SURFACE SPECIFIED BY 17 COORDINATE POINTS

POINT X-SURF Y-SURF

l NO. (FT) (FT)
1 15.56 17.92
' 2 20.48 18.79
3 25.36 19.88
4 30.19 21.19
5 34.95 22.71
6 39.64 24.45
7 44.24 26.40
8 48.75 28.55
9 53.17 30.90
10 57.47 33.46
11 61.65 36.20
12 65.70 39.13
13 69.62 42.23
14 73.39 45.52
15 77.01 48.96
16 80.47 52.57
17 81.50 53.75

% % % .930 %* % %

FAILURE SURFACE SPECIFIED BY 20 COORDINATE POINTS

POINT X-SURF Y-SURF
NO. (FT) (FT)
1 12.78 17.06
2 17.71 16.23
3 22.69 15.75
4 27.68 15.63
5 32.68 15.87
6 37.64 16.46
7 42.55 17.41
8 47.38 18.70
9 52.11 20.34
10 56.70 22.31
11 61.15 24.60
12 65.41 27.21
13 69.49 30.11
14 73.34 33.30
15 76.95 36.75
16 80.32 40.45
17 83.40 44.38
18 86.20 48.53
19 88.70 52.86
20 89.25 54.00
* k% .948 k%%




'FAILURE SURFACE SPECIFIED BY 22 COORDINATE POINTS

POINT X-SURF Y-SURF
l NO. (FT) (FT)
1 10.00 16.19
l 2 14.92 15.30
3 19.88 14.69
4 24.87 14.35
l 5 29.87 14.28
6 34.87 14.49
7 39.84 14.98
8 44.79 15.74
l 9 49.68 16.77
10 54.51 18.07
11 59.25 19.64
' 12 63.91 21.46
13 68.46 23.54
14 72.89 25.86
l 15 77.18 28.43
16 81.32 31.22
17 85.30 34,25
18 89.11 37.48
' 19 92.74 40.93
20 96.17 44.56
21 99.40 48.38
' 22 100.45 49.78
. * %k % 1.002 * %k %k

l FAILURE SURFACE SPECIFIED BY 18 COORDINATE POINTS

l POINT X-SURF Y-SURF
NO. (FT) (FT)
1 18.33 18.79
l 2 23.27 18.01
3 28.26 17.65
4 33.26 17.70
l 5 38.24 18.17
6 43.16 19.05
7 47.99 20.33
l 8 52.70 22.01
9 57.26 24.07
10 61.62 26.51
11 65.77 29.30
' 12 69.67 32.43
13 73.30 35.86
14 76.63 39.59
' 15 79.65 43.58
16 82.31 47.81
17 84.62 52.25
l 18 85.36 54.00

* k% 1.002 **x%




lFAILURE SURFACE SPECIFIED BY 21 COORDINATE POINTS

POINT ¥-SURF Y-SURF
. NO. (FT) (FT)

1 10.00 16.19

l 2 15.00 16.27
3 19.99 16.53

4 24.97 16.96

5 29.94 17.56

6 34.88 18.34

7 39.78 19.30

8 44.66 20.42

9 49.49 21.72

10 54.27 23.18

11 58.99 24.81

12 63.66 26.60

13 68.26 28.56

14 72.75 30.68

15 77.25 32.95

16 81.62 35.38

17 85.90 37.96

18 90.09 40.69

19 94.18 43.56

20 98.17 46.58

21 101.47 49.26

*kk 1.004 **%

FAILURE SURFACE SPECIFIED BY 20 COORDINATE POINTS

POINT X-SURF Y-SURF
NO. (FT) (FT)

1 15.56 17.92
2 20.48 17.06
3 25.45 16.54
4 30.45 16.34
5 35.45 16.48
6 40.43 16.95
7 45.36 17.75
8 50.23 18.87
9 55.02 20.32
10 59.70 22.09
11 64.25 24.16
12 68.65 26.53
13 72.88 29.19
14 76.93 32.13
15 80.77 35.33
16 84.39 38.78
17 87.78 42.46
18 90.91 46.36
19 93.77 50.45
20 95.01 52.50
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Akkkkkkkhkhhkhkkkkkhkdhkkhohkk*
* EARTHFAX ENGINEERING, INC.

*
* *
* HYDROGRAPH GENERATION MODEL *
* USING SCS CURVE NUMBER *
*
*

* METHODOLOGY
ARKARKRKRRR AR AR KRR A AR Kk hkkkkkk

IDENTIFICATION: WS-1

INPUT SUMMARY:

************************************************************

STORM: WATERSHED:
DIST. = SCS TYPE B AREA = 0.149 SQ. MI.
DEPTH = 2.50 IN. CN = 69.0
DURATION = 24.0 HR. TIME OF CONC. = 0.29 HR.

*****************************7\******************************

************************************************************

OUTPUT SUMMARY:
B 2 L L TR R 22 2 222 S R R 2 2 A R R R R R R

TOTAL RUNOFF DEPTH = 0.4208 INCHES
INITIAL ABSTRACTION = 0.8986 INCHES
PEAK FLOW = 8.50 CFS ( 0.0884 IN/HR)
TIME TO PEAK = 10.03 HOURS

RUNOFF VOLUME CHECK = 0.4217 INCHES

'k******************************************'k************x***




* EARTHFAX ENGINEERING, INC.

* *

* HYDROGRAPH GENERATION MODEL *

* USING SCS CURVE NUMBER *

* METHODOLOGY *
*

ARKKKRAK KK ARKAKRAK A XA XAk A ARk Ak kkk

' khkkhkhhkhkhkhh Ak Ak AIA AKX A KAk XA A A h K
) *

'IDENTIE‘ICATION: WS-2

INPUT SUMMARY:

KA KA AR R AN KRR AR R KA R A ARKA R R KRR KRR A KRR AR R AT R A AR AR Rk Rk hkx ko khkkk*

STORM: WATERSHED:
DIST. = SCS TYPE B AREA = 0.002 SQ. MI.
DEPTH = 2.50 IN. CN = 69.0
l DURATION = 24.0 HR. TIME OF CONC. = 0.04 HR.

************************************************************

l************************************************************

.OUTPUT SUMMARY :

AR KR A KR KRR AR KRR AARN AR R AR KRR KRR KA RA KRR A AR AT A ARk hkdhkkhkhkhhhkdkhkk

TOTAL RUNOFF DEPTH = 0.4208 INCHES

l INITIAL ABSTRACTION = 0.8986 INCHES
PEAK FLOW = 0.13 CFS ( 0.1011 IN/HR)
TIME TO PEAK = 10.00 HOURS
RUNOFF VOLUME CHECK = 0.4217 INCHES

Ak kAR KA AR KK AR KA AR KA RKAA KNI AR AR A ARk Ak hkhkkk Rk khk Rk xhhkhkkhrhkrkkk




AhkkhkhhAkhkhhhkhkhkhkhkhhhkkkhrhkhhkkkk

* EARTHFAX ENGINEERING, INC.

*

*
*
* HYDROGRAPH GENERATION MODEL *
*  USING SCS CURVE NUMBER *
*
*

* METHODOLOGY

kkAhkhkhkAhhkArhkhhkkkkhkhkhkhkhkhhkhkkdhx

IDENTIFICATION: WS-74

INPUT SUMMARY:

hkkkhkhk kAR AR A A kA hhhhkhdhrhhhhdhhhkkhhkkkhkkhodkkkkdkkihkk

STORM: WATERSHED:
DIST. = SCS TYPE B AREA = 0.001 sQ. MI.
DEPTH = 2.30 IN. CN = 69.0
DURATION - 2.2 HR. TIME OF CONC. = 0.02 HR.

AR KT R AR K ARKR AR R AR a v X XA KRR KR AR R AR IRk Ak kA Ak Ak kb h kA Xk kkhkhkx X

IR R R R X R T R RS R R R R X RSS2SR A A LR &

OUTPUT SUMMARY:

KKK KA KRR R KRR KK AR A KA A R T A A AR R AR A A A kA hk kA Ak kA Ak hkkkkkkhhhkkhdrhdx

TOTAL RUNOFF DIPTH = 0.4208 INCHES
INITIAL ABSTRACTION = 0.8986 INCHES
PEAK FLOW = ¢.07 CFS ( 0.1016 IN/HR)
TIME TO PEAK = 10.00 HOURS

RUNOFF VOLUME CinCK = 0.4217 INCHES

AR KA KA A AR R R KRR RN KK A AR KA AARKRRRKRKRAKRAKRKRAARRKR A AR R A A AT A A AT Ak hkxkhakkk
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Sleap secho uo riprep (n =0.095)!

Bed Slope = .056
Manning's N = .025
Bottom Width = 2
Channel Side Slope = .5

Flow Depth = .4487555
Cross Sectional Area = 1.300274
Wetted Perimeter = 4.006896
nydraulic Radius = -3245091
Discharge = 8.7
Velocity = .69089

?l/wth sechinn ed h(wa‘) 5"5”"5
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feet

square feet
feet

feet

cubic feet/sec
feet/sec

Wwfvé 0 g ‘w/o iz Add rpiep - Assumnt

Yo
n= O‘Oaﬁgtﬂw

[}
_(0.0%5)(0.50)* = 0.03%

Bed Slope = .056
Manning's N = .035
Bottom Width = 2
Channel Side Slope = .5

Flow Depth = .5379828
Cross Sectional Area = 1.654817
Wetted Perimeter = 4,405933
Hydraulic Radius = .3755883
Discharge = B.7
Velocity = 5.25738

feet

feet

square feet
feet

feet

cubic feet/sec
feet/sec
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C’}-%ﬂl secbon (w/also r}?fa( e 0.So R, V\ao,osﬂ .

! Bed Slope = .025 -
f Manning's N = .035 .
: Bottom Width = 2 feet i
f Channel Side Slope = .5 v
Z Flow Depth = feet ;
K Cross Sectional Area = 2.221105 square feet |
: Wetted Perimeter = 4.980354 feet :
: Hydraulic Radius = .4459735 feet *
; Discharge = 8.7 cubic feet/sec

; Velocity = 3.916969 feet/sec
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= 0.0b6 hr
Tc: = 0. hr

Avez = 15. 6 2c = 0.004 ™
t=94 v ;

%W’O’L resutlds (see pege of Hus cde)
| %P: [Slcks @ t= (0.0 hr

ey b

TRAPL resulks !
; ) |
i Bed Slope = 0 Bar. cbauu—f i
; Manning's N = |
{ Bottom Width = 0 feet :
| Channel Side Slope = .5 |
i Flow Depth = .5644824 feet
: Cross Sectional Area = .6372807 square feet
7 Wetted Perimeter = 2.524442 feet
: Hydraulic Radius = .2524442 feet
! Discharge = 1.5 cubic feet/sec
! Velocity = 2.369443 feet/sec
i
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khkhkAkhkhhkhkhhhkkhhhkhkhdhkhhhkkkhkkkkd
* CARTHFAX ENGINEERING, INC.

* *
* HYDROGRAPH GENERATION MODEL *
*  USING SCS CURVE NUMBER *
* METHODOLOGY *
* *

kAR KRR AR A ARk hkhhkhkhhkhkhkhkkd

IDENTIFICATION: WsS-3

INPUT SUMMARY:

X s S R R R R R R R Y R XSRS SESS SIS 2222 2 2 R 8 8 2 2

STORM: WATERSHED:
DIST. = SCS TYPE B ' AREA = 0.024 SQ. MI.
DEPTH = 2.50 IN. CN = 69.0
DURATION = 24.0 HR. TIME OF CONC. = 0.11 HR.
KA KRR AR A AR K IARKA L L L L ARk A R AR R R AR Rk ko ko hk kA bk khhkkdk ko k

KKK RKAAKRKA KK IR KR A AR A A Ak kAR Ak kA Ak hhhkhkhhkkdhhkhkhhhhkhkhhkhkkk

OUTPUT SUMMARY:
hk Rk AR R AR AR R AR Ak Ak ok kAR AR kAR kA ke kR Rk ko khhkhhkkkkhhkhkdhhk

TOTAL RUNOFF DEPTH = 0.4208 INCHES

INITIAL ABSTRACTION = 0.8986 INCHES
PEAK FLOW = 1.51 CFS ( 0.0974 IN/HR)
TIME TO PEAK = 10.00 HOURS

RUNOFF VOLUME CHECK = 0.4217 INCHES

AhkA A AR KA RK KKK KAk Ik xkkkkhhhhkhhhhkhhkhhkhkhkkhhhkhhhhrdhhhhkkhkk
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A = 0.009
P= 250 i in 24 hr |
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n

KA KK FRARRRKRE AR AR AR AR AR AR A n k%
EARTHIAX ENGINEERING, IKRC.

H ST 1C.JOJ.JOLJY
AXKARKKFERAKXRARRKAFTR - I 2 nkk . KRRk k%

* ®

* *
* *
* HYDROGRAPIl GERNZRATION MCODEL *
* USING 8CE& CURVE NULBIR *
% *
# %

&

IDENTIFICAYION: CRAKRDALL CANYON wIi YARD - DOUNSTRELN EN

ILeUT SUNHARY:
Kk hkdkk o kih o RhkhRunRRRARKAKAK ARG R Kb, kpdhkohkrnkirku ko hknkhknkimn

STURM: WATBROEED:

' Uis®T. = SCS TYPE B AREA = (.0.9 SQ. 1.

; DLPTH = 2.50 In. CN = 30.0

f DULATION = 24.0 HR. TI4E OF CONC. = 0.1. HR.

rAhkRTKK TR RK N WK *x-a*v’c*.-**:\‘_‘k?‘:vx-k.‘rvrxx*:k**i-fk*x:—,-kwk*-"*v:x-.‘:ix**:x‘kr*
KA KT KKK I A AN KA RRKR AT R EAKRARNKCKR A RAARRAKRK AR AT R A IR X RRAX RN K sk kk %k

OUTPUT SuilAKRY: 1
EKFTXKEAKR > KEAKEKE A AXKRARKX kKKK FK IFRIATRARRKRFTCATRA RN KR L FRARFAK KA AARA
' TOTAL RUNOFF DLDTH = 1.35310 1.ICHES

f INITIAL ABSTRACTION = ©.,2222 IICHES

| PLAK FLOW = 2.09 CFS  ( 5.36U1 IN/HR)

! TINE TO PLAK =  5.99 OURS

RUROFF VULUME CIECK = 1.5340C INCHES

1

3

Kkk - hkk - hhkFAKA  ARRAKR AR ARK KRR KR AN KRR RN A RKARR AR AR KA R AL vk kk ARk !
i
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§ TRAPL resuths: - I

; |

. Bed Slope = .17 ‘,

! Manning's N = .025

; Bottom Width = 0 feet |

: Channel Side Slope = .5 %

§ Flow Depth = .1045205 feet ;
Cross Sectional Area = 2.184907E-02 square feet |

' Wetted Perimeter = .4674298 feet |

X Hydraulic Radius = 4.674299E-02 feet ‘
Discharge = .07 cubic feet/sec !

i Velocity = 3.203799 feet/sec

i \% &accz@'}aw. Lo unlined cheund Conshuck 1
; ~chgandd Wit 2kt IV sibistoges, [0 degg.
| e

N

iy




