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Material Designations Used In PCSTABL5!

§ | Riprap/Bedding/Drainage Layers

2 Frost Protection/Biointrusion/Root Medium Layers
3 Foundation Material (Mancos Shale)

4 Clean Fill Dike Material®

5 Radon Barrier Material
6 Clay Waste Layer®

7 Tailings Material

8 Bottom Liner

9 VP Layer*

Footnotgs:

1 . Material properties are shown on next sheet from Ref. L
2 Clean fill dike properties are based on tailings properties

3 Clay waste layer is based on radon barrier properties

4 VP layer is based on bottom liner properties
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Toe Drain Longterm Seismic w/ Phreatic EQh = 8.16 ru=68.2 Block Failure
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*% PCSTABLSM **

by
Purdue University

--Slope Stability Analysis--
Simplified Janbu, Simplified Bishop
or Spencer's Method of Slices

Run Date: 09-20-94

Time of Run: 2:03pm

Run By: RAM

Input Data Filename: C:DURTDHW2.BLK
Output Filename: C:DURTDHW2.0UT

Plotted Output Filename: C:DURTDHW2.PLT

PROBLEM DESCRIPTION Durangc Toe Drain Longterm Seismic w/
Phreatic EQh = 0.16 ru=0.2 Block Failure

BOUNDARY COORDINATES

5 Top Boundaries
71 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type

No. (ft) (ft) (ft) (ft) Below Bnd

.00 33.50 10.00 31.50

10.00 - 31.50 20.00 31.50 -
20.00 31.50 562.50 140.00
562.50 140.00 586.30 140.00
586.30 140.00 650.00 140.00
.00 32.50 10.00 30.50
10.00 30.50 20.00 30.50
20.00 30.50 545.10 135.50

545.10 135.50 552.65 137.00
552.65 137.00 562.50 139.00
562.50 139.00 579.50 139.00
579.50 139.00 579.60 139.50
579.60 139.50 587.60 139.50
587.60 139.50 650.00 139.50
552.65 137.00 555.20 137.00
555.20 137.00 562.50 138.50
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18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
4t
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68

562.50
587.50
555.20
545.10
120.15
122.70
125.10
545.15
555.35
125.10
132.90
545.30
547.85
122.70
132.90
547.85
.00
10.00
20.00
70.20
120.15
132.90
132.90
143.10
558.10
143.10
153.30
163.30
558.10
163.30
180.80
202.30
372.00
432.00
492.00
572.00
180.80
182.05
202.30
372.00
432.00
492.00
572.00
182.05
188.30

- 252.00

422.00
572.00
153.30
163.30

70.20
188.30

138.50
138.50
137.00
135.50
50.00
50.51
51.02
135.00
135.00
51.02
51.02
133.50
133.50
50.51
50.51
133.50
32.00
30.00
30.00
40.00
50.00
50.00
50.00
50.00
133.00
50.00
50.00
52.00
131.00
52.00
45.00
45.50
50.00
55.00
60.00
65.00
45.00
44.50
45,00
49.50
54.50
59.50
64.50
44.50
42.00
37.00
42.00
52.00
50.00
50.00
40.00
40.00

587.50
587.60
650.00
650.00
122.70
125.10
545.15
555.35
650.00
132.90
545.30
547.85
555.35
132.90
547.85
550.40

10.00

20.00

70.20
120.15
132.90
550.40
143.10
558.10
650.00
153.30
163.30
558.10
650.00
180.80
202.30
372.00
432.00
492.00
572.00
650.00
182.05
202.30
372.00
432.00
492.00
572.00
650.00
188.30
252.00
422.00
572.00
650.00
163.30
188.30
188.30
252.00

138.
139.
137.
135.

50.

51.
135.
135.
135.

51.
133.
133.
135.

50.
133.

50
50
00
50
51
02
00
00
00
02
50
50
00
51
50

133.50

30.
30.
40.
50.
50.

00
00
00
00
00

133.50

50.

G0

133.00

133.
50.

00
00

52.00

131.
131.
45.

00
00
00

45.50

50.
55.
60.
65.
67.
44,
45,
49.
54.
59.
64.
67.
42.
37.
42.
52.
56.
50.
40,
40,
35.

00
00
00
00
50
50
00
50
50
50
50
00
00
00
00
00
00
00
00
00
00
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69 252.30 35.00 422.00 40,00 3
70 422.00 40.00 572.00 50.00 3
71 572.00 50.00 650.00  54.00 3

ISOTROPIC SOIL PARAMETERS
9 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. (pst) No.

1 125.0 125.0 .0 38.0 .00 .0 1
2 124.0 131.0 1045.0 14.0 .00 .0 1
3 126.0 129.0 4500.0 .0 .20 -0 1
4 111.0 120.0 500.0 30.0 .20 .0 1
5 126.0 128.0 1270.0 8.0 .20 0 1
6 126.0 128.0 1000.0 .0 .20 .0 1
7 111.0 120.0 520.0 30.0 .20 .0 1
8 126.0 130.0 1270.0 8.0 .20 .0 1
9 125.0 128.0 1000.0 .0 .20 .0 1

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of Water = 62.40

Piezometric Surface No. 1 Specified by 5 Coordinate Points

Point X-Water Y-Water

No. (ft) (ft)
1 20.00 30.00
2 120.15 50.00
3 132.90 50.00
4 157.90 55.00
5 650.00 55.00

A Horizontal Earthquake Loading Coefficient
of .160 Has Been Assigned




A Vertical Earthquake Loading Coefficient
of .000 Has Been Assigned

Cavitation Pressure = .0 psf

Searching Routine Will Be Limited To An Area Defined By 4 Boundaries

of Which The First 4 Boundaries Will Deflect Surfaces Upward

Boundary X-Left Y-Left X-Right Y-Right

No. (ft) (ft) (ft) (ft)
1 .00 10.00 200.00 10.00
2 200.00 10.00 300.00 10.00
3 300.00 10.00 600.00 10.00
& 600.00 10.00 650.00 140.00

A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Sliding Block Surfaces, Has Been

Specified.

The Active And Passive Portions Of The sLidiﬁg Surfaces
Are Generated According To The Rankine Theory.

10 Trial Surfaces Have Been Generated.

3 Boxes Specified For Generation Of Central Block Base

Length Of Line Segments For Active And Passive Portions 0O

Sliding Block Is 10.0

Box X-Left Y-lLeft X-Right Y-Right
No. (ft) ft) (ft) (ft)
1 155.80 51.52 163.30 53.02
2 168.10 53.97 174.40 55.24
3 184.40 57.20 304.40 81.20

WARNING - Limitation Boundaries Have Been Specified,
These Are Ignored In This Program Routine.

Height
(fo)

4.00
4.00
4.00




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 Janbu Method * *

Failure Surface Specified By 18 Coordinate Points

Point X-Surf Y-surf
No. (fty (fty
1 153.35 58.17
2 154.82 57.46
3 155.54 57.11
4 157.13 55.87
5 157.87 55.50
6 158.61 55.14
7 160.52 53.48
8 162.22 51.78
9 162.23 51.77
10 168.92 53.73
11 256.67 71.74
12 257.88 72.96
13 260.03 75.43
14 260.30 75.99
15 260.58 76.56
16 262.01 78.39
17 262.28 78.95
18 262.83 80.07

Kk 3.668  kx

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(m) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg)
1 1.5 91.8 .0 .0 .0 .0 14.7 .0 .0

2 7 113.3 .0 .0 .0 .0 18.1 .0 .0
.3 1.6 451.4 .0 .0 . .0 .0 72.2 .0 .0




VO

10

12
13
14
15
16
17
18
19
20
21

7 306.1 .0 .0
.7 353.4 .0 -0
.2 84.8 .0 22.5
1.7  1133.0 .0 409.6
1.7 1527.8 .0 787.2
.0 11.1 .0 5.8
-1 127.3 .0 52.3
5.7 5710.9 .0 2067.6
.8 781.0 .0 236.6
6.2 5825.7 .0 1437.9
81.6 74618.6 .0 15234.8
1.2 1002.7 .0 283.6
2.1 1367.3 .0 416.8
3 131.4 .0 .0
3 113.8 .0 -0
1.4 408.9 .0 .0
3 42,6 .0 .0
.5 34.4 .0 .0

Failure Surface Specified By 17 Coordinate

Point X-surf
No. (ft)
1 156.10
2 157.56
3 158.29
4 159.87
5 160.62
6 161.36
7 162.69
8 170.96
9 293.17
10 293.62
11 296.15
12 298.30
13 298.58
14 298.85
15 300.29
16 300.56
17 301.10
Fkk 3.720

Y-surf

*kk

(ft)

58.72
58.01
57.65
56.41
56.05
55.69
54.53
55.92
77.30
78.08
80.61
83.08
83.65
84.21
86.04
86.60
87.72
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.0
.0

0 49.0
0 56.5
0 13.6
.0 1813
.0 244.5
0 1.8
0
0
0

4
7
0
1
0
4
8

.0

.2

RA

.8

.5

913.
125.
.0 932,
.0 11939.
160.
218.

Points

Failure Surface Specified By 19 Coordinate Points
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Point

No.

PG QY .
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X-surf
(ft)

147.
149.
150.
151.
152.
153.
155.
156.
157.
157.
171.
284.
285.
287.
287.
288.
289.
289.
290.

91
37
09
68
42
16
07
77
57
59
94
62
30
45
72
00
43
70
25

3.847

Yekk

Y~-surf
(ft)

57.08
56.37
56.02
54.78
54.41
54.05
52.39
50.69
50.00
49.99
55.06
77.76
78.44
80.91
81.47
82.04
83.87
84.43
85.55

Failure Surface Specified By 16

Point
No.

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

X-surf
(ft)

149.
151.
.76
153.
154.
154.
156.
158.
173.
222.
223.
223.
224.
225.
225.
.30

151

226

58
04

35
09
83
74
02
04
16
50
78
05
49
76

Y-surf
(ft)

57.42
56.70
56.35
55.11
54.75
54.39
52.73
51.45
53.75
66.57
68.12
68.69
69.25
71.09
71.64
72.76

Coordinate Points




ke 4,082  kw

Failure Surface Specified By 18 Coordinate Points

Point X-Surf Y-surf
No. (ft) (ft)
1 148.73 57.25
2 150.19 56.53
3 150.92 56.18
4 152.51 54.94
5 153.25 54.58
6 153.99 54.22
7 155.90 52.56
8 157.60 50.86
9 157.64 50.82
10 169.30 54.71
11 209.56 61.66
12 211.60 63.70
13 213.75 66.17
14 214.02 66.73
15 214.30 67.30
16 215.74 69.14
17 216.01 69..69
18 216.55 70.81
Fedek 4_128 dkk

Fajlure Surface Specified By 17 Coordinate Points

Point X-Surf Y-Surf

No. (ft) (ft)
1 149.90 57.48
2 151.36 56.77
3 152.08 56.41
4 153.67 55.17
5 154 .41 54.81
6 155.15 54.45
7. 157.06 52.79



10
11
12
13
14
15
16
17

Sk

158.69
171.12

194,44

196.08
198.23
198.50
198.78
200.22
200.49
201.03

4.212

dedesie

51.16
53.93
58.96
60.60
63.07
63.63
64.20
66.04
66.59
67.71

Failure Surface Specified By 18

Point

No.
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Fekde

X-surf
(ft)

149.12
150.58
151.30
152.89
153.63
154.37

156.28

157.52
170.06
206.69
206.95
209.50
211.64
211.92
212.19
213.63
213.90
214.45

4.609

*kk

Y-surf
(ft)

57.32
56.61
56.26
55.02
54.66
54.29
52.64
51.39
56.07
60.28
60.73
63.28
65.75
66.31
66.88
68.72
69.27
70.39

Coordinate Points

Failure Surface Specified By 16 Coordinate Points




Point
No.

1
2
3
&
5
6
7
8
9
10
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X-Surf
(ft)

153.73
155.19
155.92
157.50
158.24
158.99
160.70
170.14
260.30
260.95
263.10
263.37
263.65
265.09
265.36
265.90

4.962

dkk

Y-Surf
(ft

58.25
57.53
57.18
55.94
55.58
55.22
53.73
55.96
72.92
73.57
76.04
76.60
77.17
79.01
79.56
80.68

Failure Surface Specified By 17

Point

No.

VONOOTUIDWN =

X-Surf
(ft)

154.49
155.95
156.67
158.26
159.00
159.74
161.65
161.96
174.01
184.95
185.63
187.78
188.06
188.33
189.77
190.04

190.59

Y-surf
(ft)

58.40
57.68
57.33
56.09
55.73
55.37
53.71
53.39
56.31
57.82
58.51
60.98
61.54
62.11
63.95
64,50
65.62

Coordinate Points
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Failure Surface Specified By 16 Coordinate Points

Point X-surf Y-Surf
No. ft) (ft)

1 150.94 57.69

.2 152.40 56.98

3 153.12 56.62

4 154.71 55.38

5 155.45 55.02

6 156.19 54.66

7 158.10 53.00

8 159.71 51.39

9 168.70 55.95
10 262.35 73.91
11 264 .44 76.31

12 264.72 76.87

13 264.99 77.44

14 266.43 79.28

15 266.70 79.83

16 267.24 80.95

Jodek 5.759 sedek
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Durango Toe Drain Longterm Seismic w/ Phreatic Efh = 8.16 C=8 (Block Failure)
Critical. C:DURTDHU.PLT By: RAM 89-2B-94 1:5Z2pm
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FS
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*% PCSTABLSM **

by
Purdue University

--Slope Stability Analysis--
Simplified Janbu, Simplified Bishop
or Spencer's Method of Slices

Run Date: 09-20-94

Time of Run: 1:52pm .

Run By: RAM

Input Data Filename: C:DURTDHW.BLK
Output Filename: C:DURTDHW.OUT

Plotted Output Filename: C:DURTDHW.PLT

PROBLEM DESCRIPTION Durango Toe Drain Longterm Seismic w/
Phreatic EQh = 0.16 C=0 (Block Failure)

BOUNDARY COORDINATES

5 Top Boundaries
71 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right
No. (ft) (ft) (ft) (ft)
1 .00 33.50 10.00 31.50
2 10.00 31.50 20.00 31.50
3 20.00 31.50 562.50 140.00
4 562.50 140.00 586.30 140.00
5 586.30 140.00 650.00 140.00
6 .00 32.50 10.00 30.50
7 10.00 30.50 20.00 30.50
8 20.00 30.50 545.10 135.50
9 545.10 135.50 552.65 137.00
10 552.65 137.00 562.50 139.00
11 562.50 139.00 579.50 139.00
12 579.50 139.00 579.60 139.50
13 579.60 139.50 587.60 139.50
14 587.60 139.50 650,00 139.50
15 552.65 137.00 555.20 137.00
16 555.20 137.00 562.50 138.50

Soil Type
Below Bnd
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17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68

562.50
587.50
555.20
545.10
120.15
122.70
125.10
545.15
555.35
125.10
132.90
545.30
547.85
122.70
132.90
547.85
.00
10.00
20.00
70.20
120.15
132.90
132.90
143.10
558.10
143.10
153.30
163.30
558.10
163.30
180.80
202.30
372.00
432.00
492.00
572.00
180.80
182.05
202.30
372.00
432.00
492.00
572.00
182.05
188.30
252.00
422.00
572.00
153.30
163.30
70.20
188.30

138.50
138.50
137.00
135.50
50.00
50.51
51.02
135.00
135.00
51.02
51.02
133.50
133.50
50.51
50.51
133.50
32.00
30.00
30.00
40.00
50.00
50.00
50.00
50.00
133.00
50.00
50.00
52.00
131.00
52.00
45.00
45.50
50.00
55.00
60.00
65.00
45.00
44,50
45.00
49.50
54.50
59.50
64.50
44.50
42,00
37.00
42.00
52.00
50.00
50.00
40.00
40,00

587.50
587.60
650.00
650.00
122.70
125.10
545.15
555.35
650.00
132.90
545.30
547.85
555.35
132.90
547.85
550.40

10.00

20.00

70.20
120.15
132.90
550.40
143.10
558.10
650.00
153.30
163.30
558.10
650.00
180.80
202.30
372.00

" 432.00

492.00
572.00
650.00
182.05
202.30
372.00
432.00
492.00
572.00
650.00
188.30
252.00
422.00
572.00
650.00
163.30
188.30
188.30
252.00

138.50
139.50
137.00
135.50
50.51
51.02
135.00
135.00
135.00
51.02
133.50
133.50
135.00
50.51
133.50
133.50
30.00
30.00
40.00
50.00
50.00
133.50
50.00
133.00
133.00
50.00
52.00
131.00

131.00

45.00
45.50
50.00
55.00
60.00
65.00
67.50
44.50
45.00
49.50
54.50
59.50
64.50
67.00
42.00
37.00
42.00
52.00
56.00
50.00
40.00
40.00
35.00
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69 252.30 35.00 422.00 40.00 3
70 422.00 40.00 572.00 50.00 3
7 572.00 50.00 650.00 54.00 3

ISOTROPIC SOIL PARAMETERS

9 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. (pst) No.

1 125.0 125.0 .0 38.0 .00 .0 1
2 124.0 131.0 .0 27.0 .00 .0 1
3 126.0 129.0 .0 27.0 .00 .0 1
4 111.0 120.0 .0 30.0 .00 .0 1
5 126.0 128.0 .0 22.0 .00 .0 1
6 126.0 128.0 .0 22.0 .00 .0 1
7 111.0 120.0 .0 30.0 .00 .0 1 =
8 126.0 130.0 .0 22.0 .00 .0 1
9 125.0 128.0 .0 22.0 .00 .0 1

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of Water = 62.40

Piezometric Surface No. 1 Specified by 5 Coordinate Points

Point X-Water Y-Water
No. (ft) (ft)
1 20.00 30.00
2 120.15 50.00
3 132.90 50.00
4 157.90 55.00
5 650.00 55.00

A Horizontal Earthquake Loading Coefficient
of .160 Has Been Assigned




A Vertical Earthquake Loading Coefficient
of .000 Has Been Assigned

Cavitation Pressure = -0 psf

Searching Routine Will Be Limited To An Area Defined By 4 Boundaries
of Which The First 4 Boundaries Will Deflect Surfaces Upward

Boundary X-Left Y-Left X-Right Y-Right

No. (fto (ft) (fty (fty .
1 .00 10.00 200.00 10.00

2 200.00 10.00 300.00 10.00

3 300.00 10.00 600.00 10.00

4 600.00 10.00 650.00 140.00

A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Sliding Block Surfaces, Has Been
Specified.

The Active And Passive Portions Of The Sliding Surfaces
Are Generated According To The Rankine Theory.

10 Trial Surfaces Have Been Generated.

-

3 Boxes Specified For Generation Of Central Block Base

Length Of Line Segments For Active And Passive Portions Of
sliding Block Is 10.0

Box X-Left Y-Left X-Right Y-Right Height
No. (ftr) ft) ft) (ft) (ft)
1 155.80 51.52 163.30 53.02 4.00
2 168.10 53.97 174.40 55.24 4.00
3 184 .40 57.20 304.40 81.20 4,00

WARNING - Limitation Boundaries Have Been Specified,
These Are Ignored In This Program Routine.



Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Examined. They Are Ordered - Most Critical : -
First.

* * gafety Factors Are Calculated By The Modified Janbu Method * *

Failure Surface Specified By 19 Coordinate Points

Point X-Surf Y-Surf
No. - (ft) (ft)
1 146.34 56.77
2 147.80 56.06
3 148.53 55.70
4 150.44 54.53
5 151.19 54.17
6 151.93 53.81
7 154,26 52.23
8 156.59 50.66
9 157.57 50.00
10 157.59 49,99
11 171.94 "55.06
12 284.62 77.76
13 285.04 78.39
14 286.63 80.75
15 286.91 81.31
16 287.19 81.88
17 288.27 83.64
18 288.54 84.20
19 289.08 85.32

Fekk 1.159 Fekk




Individual data on the 23 slices

Water Water Tie Tie Earthquake
Force Force Force Force Force surcharge
Slice Width Weight Top Bot Norm Tan Hor Ver Load

No. Ft(m) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg

1 1.5 91.8 .0 .0 .0 ".0 14.7 .0 .0
2 7 113.2 .0 .0 .0 .0 18.1 .0 .0
3 1.9 545.1 .0 .0 .0 .0 87.2 .0 .0
4 7 306.1 .0 -0 .0 .0 49.0 .0 .0
5 7 353.4 .0 .0 .0 .0 56.5 .0 .0
6 2.3 1490.6 .0 175.7 .0 .0 238.5 .0 .0
7 2.3 2099.5 .0 526.9 .0 .0 335.9 .0 .0
8 1.0 1060.3 .0 324.8 .0 .0 169.6 .0 .0
9 .0 22.2 -0 6.8 .0 .0 3.6 .0 .0
10 .0 36.3 .0 10.2 .0 .0 5.8 .0 .0
1 3 319.0 .0 89.4 .0 .0 51.0 .0 .0
12 5.3 5785.9 .0 1399.0 .0 .0 925.8 .0 .0
13 4.9 4759.3 .0 692.0 .0 .0 761.5 .0 .0
14 3.7 3270.9 .0 156.6 .0 .0 523.4 .0 .0
15 .2 153.9 .0 -0 .0 .0 24.6 .0 .0
16 112.7 95131.8 .0 -0 .0 .0 15221.1 0 .0
17 N 340.9 .0 -0 .0 .0 54.5 .0 .0
18 1.6 1013.2 .0 -0 .0 .0 162.1 .0 .0
19 3 131.4 .0 .0 .0 .0 21.0 .0 .0
20 .3 113.8 .0 .0 .0 .0 18.2 .0 .0
21 1.1 308.1 .0 .0 .0 .0 49.3 .0 -0
22 3 42.7 .0 .0 .0 .0 6.8 .0 .0
23 .5 34.5 .0 .0 .0 .0 5.5 0 .0

Failure Surface Specified By 18 Coordinate Points

Point X-surf Y-Surf
No. (ft) (ft)
1 151.97 57.89
2 153.43 57.18
3 154.15 56.83
4 156.07 55.65
5 156.81 55.29
6 157.55 54.93
7 159.88 53.36
8 162.22 51.78
9 162.23 51.77
10 168.92 53.73
11 256.67 71.74
12 257.42 72.86
13 259.02 75.22
14 259.29 75.79
15 259.57 76.35



16 260.65 78.12

17 260.92 78.67
18 261.47 79.79
Fkeke 1.186  *%*

Failure Surface Specified By 16 Coordinate Points

Point X-Surf Y-Surf

No. (ft) (ft)
1 153.02 58.10
2 154.48 57.39
3 155.21 57.04
4 157.12 55.86
5 157.86 55.50
6 158.61 55.14
7 160.70 53.73
8 170.14 55.96
9 260.30 72.92

10 260.71 73.52

11 262.30 75.88

12 262.57 76.44

13 262.85 77.01

14 263.93 78.78

15 264.20 79.33

16 264.75 80.45

Fkk 1.190  #¥%

Failure Surface Specified By 16 Coordinate Points

Point X-Surf Y-Surf

No. ft) (ft)
1 149.59 57.42
2 151.05 56.70
3 151.77 56.35
[ 153.69 55.18
5 154.43 54.82
6 155.17 54 .45
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11
12
13
14
15
16

k¥

157.50
159.7
168.70
262.35
263.90
264.17
264 .45
265.53
265.80
266.35

1.201
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52.
51.
55.
73.
76.
76.

88
39
95
91
20
76

77.33

79.
79.
80.

10
65
77

Failure Surface Specified By 16

Point

No.
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X-surf
(ft)

148.35
149.81
150.53
152.45
153.19
153.93
156.26
158.02
173.04
222.16
223.15
223.43
223.70
2264.79
225.06
225.60

1.235

Y-surf
(ft)

dedek

57.
56.
56.
54.
54,
54.
52.
45
53.
66.
68.
68.
69.
70.
71.
72.

51

17
46
10
93
57
21
63

75
57
05
62
18
95
50
62

Failure Surface Specified By 18

Point

No.

X-Surf
(ft)

Y-Surf

(fty

Coordinate Points

Coordinate Points
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147.34
148.80
149.52
151.44
152.18
152.92
155.25
157.59
157.64
169.30
209.56
210.83
212.42
212.70
212.97
214.06
214.33
214.87

1.255

ke

56.97
56.25
55.90
54.73
54.37
54.00
52.43
50.86
50.82
54.71
61.66
63.55
65.90
66.47
67.03
68.81
69.36
70.47

Failure Surface Specified By 17

Point

No.
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X-Surf
(ft)

148.54
150.00
150.72
152.64
153.38
154.12
156.46
158.69
171.12
194.44
195.46
197.05
197.33
197.60
198.69
198.96
199.50

Y-surf
(ft)

57.21
56.50
56.14
54.97
54.61
54.24
52.67
51.16
53.93
58.96
60.47
62.83
63.40
63.96
65.73
66.29
67.40

Coordinate Points




kkk

1.281

kK

Failure Surface Specified By 17 Coordinate Points

Point

No.

-

-
—_

OV NOOUVSUWNa

-
N

-
W

—_
~

-
o\

oy
~

Fk¥k

X-surf
(ft)

155.47
156.94
157.66
159.58
160.32
161.06
162.69
170.96
293.17
293.62
295.20
296.79
297.07
297.34
298.42
298.69
299.24

1.283

*kdek

Y-Surf
fty

58.59
57.88
57.53
56.36
55.99
55.63
54.53
55.92
77.30
78.08
80.42
82.78
83.34
83.91
85.67
86.23
87.35

Failure Surface Specified By 18

Point

No.

-

OV R~NOUI W -

X-surf
(ft)

147.90
149.36
150.08
152.00
152.74
153.48
155.82
157.52
170.06
206.69

Y-surf
(ft)

57.08
56.37
56.02
54.84
54.48
54.12
52.54
51.39
56.07
60.28

Coordinate Points



11
12
13
14
15
16
17
18

206.95
208.54
210.13
210.41
210.68
211.77
212.04
212.58

Fkdk 1.350

Jekde

60.73
63.09
65.45
66.01
66.58
68.35
68.90
70.02

Failure Surface Specified By 17 Coordinate Points

X

Point X-surf Y-Surf
No. (ft) (ft)
1 153.61 58.22
2 155.08 57.51
3 155.80 57.16
4 157.71 55.98
5 158.46 55.62
6 159.20 55.26
7 161.53 53.69
8 161.96 53.39
9 174.01 56.31
10 184.95 57.82
11 185.38 58.46
12 186.97 60.81
13 187.24 61.38
14 187.52 61.94
15 188.61 63.72
16 188.87 64.27
17 189.42 65.38
Kkk 1_450 Kk
Y A X S - T
.00 81.25 162.50 243.75 325.00 406.25
.00 #L--%----- e Y L el e T +
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Durango Toe4Drain Longterm 3Seismic w/ Phreatic Efh = 8.16 ru=0.2B
Ten Most Critical. C:DURTDHW.PLT By: RAM 89-28-94 1B:33an
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*% PCSTABLSM **

by
Purdue University

--Slope Stability Analysis--
Simplified Janbu, Simplified Bishop
or Spencer‘s Method of Slices

Run Date: 09-20-94

Time of Run: 10:33am

Run By: RAM

Input Data Filename: C:DURTDHW.JL7
Output Filename: C:DURTDHW.OUT

Plotted Output Filename: C:DURTDHW.PLT

PROBLEM DESCRIPTION Durango Toe Drain Longterm Seismic w/
Phreatic EQh = 0.16 ru=0.20

BOUNDARY COORDINATES

5 Top Boundaries
71 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type

No. (ft) (ft) (ft) (ft) Below Bnd
1 .00 33.50 10.00 31.50 1
2 10.00 31.50 20.00 31.50 1
3 20.00 31.50 562.50 140.00 1
4 562.50 140.00 586.30 140.00 1
5 586.30 140.00 650.00 140.00 1
6 .00 32.50 10.00 30.50 1
7 10.00 30.50 20.00 30.50 1
8 20.00 30.50 545.10 135.50 1
9 545.10 135.50 552.65 137.00 2

10 552.65 137.00 562.50 139.00 1

11 562.50 139.00 579.50 139.00 1

12 579.50 139.00 579.60 139.50 1

13 579.60 139.50 587.60 139.50 1

14 587.60 139.50 650.00 139.50 2

15 552.65 137.00 555.20 137.00 2

16 555.20 137.00 562.50 138.50 2




17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
bh
45
46
47
48
49
50
51
52
53
54
55

56

57
58
59
60
61
62
63
64
65
66
67
68

562.50
587.50
555.20
545.10
120.15
122.70
125.10
545.15
555.35
125.10
132.90
545.30
547.85
122.70
132.90
547.85
.00
10.00
20.00
70.20
120.15
132.90
132.90
143.10
558.10
143.10
153.30
163.30
558.10
163.30
180.80
202.30
372.00
432.00
492.00
572.00
180.80
182.05
202.30
372.00
432.00
492.00
572.00
182.05
188.30
252.00
422.00
572.00
153.30
163.30
70.20
188.30

138.50
138.50
137.00
135.50
50.00
50.51

51.02 .

135.00
135.00
51.02
51.02
133.50
133.50
50.51
50.51
133.50
32.00
30.00
30.00
40.00
50.00
50.00
50.00
50.00
133.00
50.00
50.00
52.00
131.00
52.00
45,00
45.50
50.00
55.00
60.00
65.00
45.00
44.50
45.00
49.50
54.50
59.50
64.50
44 .50
42,00
37.00
42.00
52.00
50.00
50.00
40.00
40.00

587.50
587.60
650.00
650.00
122.70
125.10
545.15
555.35
650.00
132.90
545.30
547.85
555.35
132.90
547.85
550.40

10.00

20.00

70.20
120.15
132.90
550.40
163.10
558.10
650.00
153.30
163.30
558.10
650.00
180.80
202.30
372.00
432.00
492.00
572.00
650.00
182.05

202.30

372.00
432.00
492.00
572.00
650.00
188.30
252.00
422.00
572.00
650..00
163.30
188.30
188.30
252.00

138.50
139.50
137.00
135.50

50.51

51.02
135.00
135.00
135.00

51.02
133.50
133.50
135.00

50.51

' 133.50

133.50
30.00
30.00
40.00
50.00
50.00

133.50
50.00

133.00

133.00
50.00
52.00

131.00

131.00
45.00
45.50
50.00
55.00
60.00
65.00
67.50
44.50
45.00
49.50
54.50
59.50
64.50
67.00
42.00
37.00
42.00
52.00
56.00
50.00
40.00
40.00
35.00

WWARPFOOOOOONNNNNNNOOVOVOO0OVO0ONNFONOPUVRARPHNUHWNQa AU, a2 a NN



69 252.30 35.00 422.00 40.00 3
70 422.00 40.00 572.00 50.00 3
71 572.00 50.00 650.00 54.00 3

ISOTROPIC SOIL PARAMETERS ~

9 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.

1 125.0 125.0 .0 38.0 .00 .0 1
2 124.0 131.0 1045.0 14.0 .00 .0 1
3 126.0 129.0 4500.0 .0 .20 -0 1
4  111.0 120.0 500.0 30.0 .20 .0 1.
5 126.0 128.0 1270.0 8.0 .20 .0 1
6 126.0 128.0 1000.0 .0 .20 -0 1
7 111.0 120.0 520.0 30.0 .20 .0 1
8 126.0 130.0 1270.0 8.0 .20 .0 1
9 125.0 128.0 1000.0 .0 .20 .0 1

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of Water = 62.40

Piezometric Surface No. 1 Specified by 5 Coordinate Points

Point X-Water Y-Water
No. ft) (ft)
1 20.00 30.00
2 120.15 50.00
3 132.90 50.00
4 157.90 55.00
5 650.00 55.00



A Horizontal Earthquake Loading Coefficient
0f .160 Has Been Assigned

A Vertical Earthquake Loading Coefficient
0f .000 Has Been Assigned

Cavitation Pressure = .0 psf

Searching Routine Will Be Limited To An Area Defined By 4 Boundaries
of Which The First 4 Boundaries Will Deflect Surfaces Upward

Boundary X-Left Y-Left X-Right Y-Right
No. (ft) (ft) (ft) ft)

1 .00 10.00 200.00 10.00

2 200.00 10.00 300.00 10.00

3 300.00 10.00 600.00 10.00

4 600.00 10.00 650.00 140.00

A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Circular Surfaces, Has Been Specified.

200 Trial Surfaces Have Been Generated.

10 Surfaces Initiate From Each Of 20 Points Equally Spaced
Along The Ground Surface Between X = 120.00 ft.
and X = 200.00 ft.

Each Surface Terminates Between X
and X

500.00 ft.
650.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = .00 ft.

7.00 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 -45.0
And 12.0 deg.



Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Examined. They Are Ordered - Most Critical

First.

* * gafety Factors Are Calculated By The Modified Janbu Method * *

Failure Surface Specified By 72 Coordinate Points

Point
No.

WWWWWWNNNNDNRN MNMNN A 32y aa
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X-Surf
(ft)

132.63
139.42
146.23
153.06
159.90
166.77
173.65
180.54
187.45
194 .37
201.31
208.26
215.21
222.18
229.15
236.13
243.12
250.11
257.11
264.11
271.11
278.11
285.10
292.10
299.10
306.09
313.08
320.06
327.03
334.00
340.95
347.90
354.83
361.76
368.67

Y-surf
(ft)

54,03
52.31
50.69
49.14
47.68
46.31
45.02
43.82
42.70
41.66
40.72
39.85
39.08
38.39
37.78
37.27
36.84
36.49
36.23
36.06
35.98
35.98
36.07
36.24

© 36.50

36.85
37.28
37.81
38.41
39.10
39.88
40.75
41.70
42.74
43.86



36
37
38
39
40
i1
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72

kekk

375.56
382.44
389.30
396.15
402.98
409.78
416.57
423.34
430.08
436.80
443 .49
450.16
456.80
463.41
469.99
476.55
483.07
489.56
496.02
502.45
508.84
515.19
521.51
527.79
534.03
540.23
546.39
552.51
558.58
564.62
570.61
576.55
582.45
588.30
594.10
599.85
601.52

1.368

Fkedke

45.07
46.36
47.74
49.20
50.74
52.38
54.09
55.89
57.77
59.74
61.79
63.92
66.13
68.43
70.80
73.26
75.80
78.42
81.12
83.90
86.76
89.69
92.71
95.80
98.97
102.22
105.55
108.95
112.42
115.97
119.60
123.29
127.07
130.91
134.83
138.81
140.00
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Slice Width

No.

Ft(m)
2.2
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Individual data on the

Water
Force

Weight Top
Lbs(kg) Lbs(kg)

139.4 .
171.9 .0
980.1 .0
8.0 .0
471.2 .0
553.5 .0
2862.2 .0
109.5 .0
2454 4 .0
3894.5 .0
277.4 .0
5787.7 .0
2858.6 .0
5314.7 .0
5997.1 .0
2461.3 .0
11104.6 .0
8268.9 .0
2110.6 .0
5354.7 .0
629.8 .0
3080.1 .0
10012.9 .0
4014.5 .0
19696.7 .0
7315.3 .0
14312.8 .0
3240.0 .0
20270.6 .0
25321.0 .0
27056.0 .0
28714.2 .0
30294.4 .0
31795.3 .0
33215.9 .0
9197.4 .0
25371.9 .0
35877.1 .0
37103.7 .0
38246.5 .0
39304.7 .0
40277.7 .0
41164.7 .0
41965.7 .0
42680.0 .0

116 slices
Water Tie Tie Earthquake

Force Force Force Force Surcharge

Bot Norm Tan Hor Load
Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs¢kg) Lbs(kg)

.0 .0 .0 22.3 .0 .
.0 .0 .0 27.5 .0 .0
.0 .0 .0 156.8 .0 .0
.0 .0 .0 1.3 .0 .0
.0 .0 .0 75.4 .0 .0
.0 .0 .0 88.6 .0 .0
869.2 .0 .0 457.9 .0 .0
40.5 .0 .0 17.5 .0 .0
985.5 .0 .0 392.7 .0 .0
1769.3 .0 .0 623.1 .0 .0
132.4 .0 .0 44 .4 .0 .0
2893.2 .0 .0 926.0 .0 .0
1491.6 .0 0 457.4 .0 .0
2740.0 .0 .0 850.4 .0 .0
3063.2 .0 .0 959.5 .0 .0
1247.9 .0 .0 393.8 .0 .0
5590.2 .0 .0 1776.7 .0 .0
£117.6 .0 .0 1323.0 .0 .0
1046.9 .0 .0 337.7 .0 .0
2652.3 .0 .0 856.7 .0 .0
311.0 .0 .0 100.8 .0 .0
1519.1 .0 0 492.8 .0 .0
4924.2 .0 .0 1602.1 .0 .0
1969.0 .0 .0 6423 .0 .0
9582.7 .0 .0 3151.5 .0 .0
3529.3 .0 .0 1170.5 .0 .0
6868.8 .0 .0 2290.1 0 .0
1546.0 .0 .0 518.4 .0 .0
9619.6 .0 .0 3243.3 .0 .0
11880.8 .0 .0 4051.4 .0 .0
12542.9 .0 .0 4329.0 .0 .0
13152.0 .0 .0 4594.3 .0 .0
13708.0 .0 .0 4847.1 .0 .0
14210.8 .0 .0 5087.2 .0 .0
14660.2 .0 .0 5314.5 .0 .0
4026.1 .0 .0 1471.6 .0 .0
11033.0 .0 .0 4059.5 .0 .0
15412.0 .0 .0 5740.3 .0 .0
15711.7 .0 .0 5936.6 .0 .0
15957.9 .0 0 6119.4 .0 .0
16150.6 .0 .0 6288.8 .0 .0
16289.7 .0 .0 64444 .0 .0
16375.1 .0 .0 6586.4 .0 .0
16407.0 .0 .0 6714.5 .0 .0
16385.2 .0 .0 6828.8 .0 .0



46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72

74

76
77
78
79
80
81
82
83

85
86
87
88
89
90
N
92
93
94
95
96
97

P
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43307.3
43847.6
44300.7
23804.7
20866.0
44986.5
45226.8
45386.2
45664.8
21977.3
23485.5
45380.8
45219.3
44979.0
44660.2
442641
10456.3
19049.0
14271.0
21914.6
21313.7
42702.2
42120.6
41470.1
40752.2
39967.6
39118.0
38204.1
37227.7
36189.8
35092.1
33936.1
32723.3
31455.3
30133.9
28760.6
27337.5
25866.5
24349.4
18137.8

181.5

544.1

3924.6

5191.7
8860.8
7131.0

474 .4
8372.3

484.0
8710.0
1501.1
11794.1

a s r v ® & 2 s s % & 8 & & 3 a2 E ¢ e w ow ow oww R s e s « s oa s R
[eNoNaolololoNoloReloNolalaoleRolaoaNolaloleleNeReloloNele oo oo N oloNeNe e Nolol=Nelajololoelo Rl e MoKl

16309.8
16180.8
15998.2
8449.8
7313.0
15480.6
15147.2
14761.7
14323.9
6754.1
7079.9
13292.2
12698.3
12052.7
11355.2
10606.2
2408.7
4279.9
3114.0
4635.7
4410.9
8867.1
8777.3
8673.7
8556.6
8425.8
8281.5
8123.5
7952.0
7766.9
7568.3
7356.3
7130.8
6891.8
6639.6
6373.9
6094.9
5802.8
5497.4
4122.0
41.2

123.7

891.9
1187.9
2027.4
1631.6

109.3
1929.0

1M1.5
2006.8

345.9
2737.0
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6929.2
7015.6
7088.1
3808.7
3338.6
7197.8
7236.3
7261.8
7274.4
3516.4
3757.7
7260.9
7235.1
7196.6
7145.6
7082.2
1673.0
3047.8
2283.4
3506.3
3410.2
6832.4
6739.3
6635.2
6520.4
6394.8
6258.9
6112.7
5956.4
5790.4
5614.7
5429.8
5235.7
5032.8
4821.4
4601.7
4374.0
4138.6
3895.9
2902.0
29.0
87.1
627.9
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77.4
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240.2
1887.1
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98

99
100
101
102
103
104
105
106
107
108
109
110
11
112
113
114
115
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6061.5

15528.3
12995.3

5538.5
176.8
4734.2
5481.4
1485.3
119.0
807.0
150.1
2959.9
2051.1
158.0
425.4
1007.4
680.6
101.1
22.0

1406.7
3630.3
3061.2
1314.9
42.0
1123.9
1311.8
355.5
28.5
193.1
36.2
714.2
494.9
38.5
.0

-0

.0

.0

.0

e 1 » v s » o w o w v e € ® o®owxoaw
[=NeNaolololajealeNoleRaloleNolloRa el al

.0
.0 2484.5
.0 2079.2
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969.8

886.2
28.3
757.5
877.0
237.6
19.0
129.1
24.0
473.6
328.2
25.3
68.1
161.2
108.9
16.2
3.5

Failure Surface Specified By 69 Coordinate Points

Point

No.
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X-Surf
(ft)

128.42
135.21
142.03
148.86
155.72
162.59
169.48
176.39
183.30
190.24
197.18
204.14
211.10
218.08
225.06
232.05
239.04
246.04
253.03
260.03
267.03
274.03
281.03
288.02
295.01
301.99

Y-surf
(ft)

53.18
51.49
49.89
48.38
46.96
45.63
4439
43.24
42.18
41.22
40.34
39.56
38.86
38.26
37.75
37.33
37.00
36.77
36.63
36.58
36.62
36.75
36.98
37.29
37.70
38.20
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27
28
29
30

31

32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

63 -

64
65
66
67
68
69

Fekde

308.97
315.93
322.89
329.84
336.77
343.69
350.60
357.49
364.36
371.22
378.06
384.87
391.67
398.44
405.19
411.91
418.61
425.28
431.92
438.54
445.12
451.67
458.18
464.67
471.11
477.52
483.90
490.23
496.53
502.78
508.99
515.16
521.29
527.37
533.40
539.39
545.33
551.22
557.06
562.85
568.58
574.26
575.80

1.402

*kk

38.80
39.48
40.25
41.12
42.08
43.13
44.27
45.50
46.82
48.23
49.73
51.32
53.00
54.77
56.63
58.58
60.61
62.74
64.95
67.24
69.63
72.10
74.66
77.30
80.02
82.84
85.73
88.71
91.77
94.91
98.14
101.45
104.84
108.30
111.85
115.48
119.18
122.97
126.83
130.76
134.78
138.86
140.00



Failure Surface Specified By 68 Coordinate Points

Point X-surf Y-Surf
No. (ft) (ft)
1 174.74 62.45
2 181.39 60.25
3 188.07 58.16
4 194.78 56.17
5 201.52 54.28
6 208.28 52.49
7 215.08 50.80
8 221.90 49.22
9 228.74 47.74
10 235.60 46.36
11 242.48 45.08
12 249.38 43,91
13 256.30 42.86
14 263.24 41.88
15 270.18 41.02
16 277.14 40.27
17 284.11 39.62
18 291.09 39.07
19 298.08 38.63
20 305.07 38.30
21 312.06 38.07
22 319.06 37.95
23 326.06 37.93
24 333.06 38.01
25 340.06 38.21
26 347.05 38.50
27 354.04 38.90
28 361.02 39.41
29 368.00 40.02
30 374.96 40.74
3 381.91 41.56
32 388.85 42 .49
33 395.77 43.52
34 402.68 44,65
35 409.57 45.89
36 416.44 47.23
37 423.29 48.68
38 430.12 50.23
39 436.92 51.88
40 443.70 53.63
41 450.45 55.48
42 457.17 57.44
43 463.86 59.50
(23 470.52 61.65



45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
.60
61
62
63
64
65
66
67
68

Kk

477.14
483.74
490.29
496.81
503.29
509.73
516.12
522.47
528.78
535.04
541.26
547.42
553.53
559.59
565.60
571.55
577.45
583.29
589.07
594.79
600.45
606.05
611.58
614.62

1.430

k%

63.
66.
68.
71.
73.
76.
79.
82.
85.
8s.
91.

95.
98.

102.

105.

109.

113.

116.

120.

124.

129.

133,

137.

140.

91
27
72
27
93
67
52
46
50
63
85
17
58
08
67
35
13
99
93
97
09
29
58
oo

Failure Surface Specified By 64

Point

No.

JHE QU N QU QU g Y
U WSSO0V WN -

X-Surf
(ft)

145.26
151.97
158.71
165.48
172.27
179.10
185.94
192.81
199.69
206.60
213.52
220.46
227.42
234.38
241.35

Y-Surf
(ft)

56.
54.
52.
50.
49.
47.
46.
44,
43.
42.
41,
40,
39.
38.
38.

55
55
66
87
19
62
15
80
55
40
37
45
63
93
33

Coordinate Points



16
17
18
19
20
21
22

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
31
52
53
54
55
56
57
58
59
60
61
62
63
64

*wk

248.34
255.33
262.32
269.32
276.32
283.32
290.32
297.31
304.30
311.28
318.26
325.22
332.17
339.11
346.03
352.93
359.82
366.68
373.52
380.34
387.13
393.89
400.63
407.33
414.01
420.64
427.24
433.81
440.33
446.82
453.26
459.66
466.01
472.32
478.58
484.79
490.94
497.05
503.10
509.09
515.02
520.90
526.71
532.47
538.16
543.78
549.34
554.84
560.19

1.438

Kk

37.84
37.47
57.20
37.04
36.99
37.06
37.23
37.51
37.90
38.41
39.02
39.74
40.57
41.51
42.56
43.72
44.98
46.36
47.84
49.42
51.12
52.92
54.83
56.84
58.96
61.19
63.51
65.94
68.48
71.11
73.85
76.69
79.62
82.66
85.80
89.03
92.36
95.79
99.32
102.93
106.64
110.45
114.35
118.33
122.41
126.57
130.83
135.17
139.54



Failure Surface Specified By 70 Coordinate Points

Point
No.

—
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NN
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APEWWWWHRHWWWWWND
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X-surf
(ft)

174.
181.
188.
194.
201.
208.
215.
222.
228.
235.
242.
249.
256.
263.
270.
277.
284.
291.
298.
305.
312.
319.
326.
333.
340.
347.
354.
361.
368.
375.
382.
389.
395.
402.
409.
416.
423.
430.
437.
Gh4,
450.

74
41
1"
84
60
38
18
01
86
73
61
51
43
37
31
27
24
21
19
18
18
18
18
18
17
17
16
15
14
1"
08
03
97
90
82
72
60
47
3
14
94

Y-Surf
(ft)

62.45
60.33
58.31
56.39
54.55
52.82
51.17
49.63
48.17
46.82
45.56
44..40
43.33
42.36
41.49
40.72
40.04
39.46
38.98
38.60
38.31
38.12
38.03
38.04
38.15
38.35
38.66
39.06
39.55
40.15
40.84
41.63
42.52
43.51
44.59
45.77
47.05
48.42
49.89
51.45
53.11



42 457.71 54.86

43 464.46 56.71
44 471.19 58.65
45 477.89 60.69
46 484.55 62.82
47 491.19 65.04
48 497.80 67.36
49 504.37 69.77
50 510.91 72.27
51 517.41 74.86
52 523.88 77.55
53 530.30 80.32
54 536.69 83.18
55 543.04 86.13
56 549.34 89.17
57 555.60 92.30
58 561.82 95.52
59 567.99 98.82
60 574.12 102.21
61 580.20 105.68
62 586.22 109.24
63 592.20 112.88
64 598.13 116.61
65 604.00 120.42
66 609.82 124.31
67 615.58 128.28
68 621.29 132.33
69 626.94 136.47
70 631.64 140.00
dekdk 1 .439 Sekk

Failure Surface Specified By 77 Coordinate Points

Point X-surf Y-surf
No. (ft) (ft)
1 136.84 54.87
2 143,67 53.31
3 150.51 51.82
4 157.36 50.40
5 164.23 49.05
6 171.11 47.78
7 178.01 46.58
8 184.92 45 .45
9 191.84 44.40
10 198.77 43.41



"
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

205.71
212.66
219.62
226.58
233.56
240.54
247.52
254.51
261.50
268.50
275.50

- 282.49
289.49°

296.49
303.49
310.49
317.49
324.48
331.46
338.45
345.42
352.40
359.36
366.32
373.26
380.20
387.13
394.04
400.95
407.84
414.72
421.59
428.44
435.27
442.09
448.89
455.67
462.44
469.19
475.91
482.62
489.30
495.96
502.60
509.21

515.80

522.37
528.90
535.41
541.90
548.35
554.78

42.51
41.67
40.91
40.22
39.60
39.06
38.59
38.20
37.88
37.63
37.46
37.36
37.33
37.38
37.50
37.70
37.97
38.31
38.73
39.22
39.78
40.42
41.13
41.91
42.77
43.70
44.71
45.78
46.93
48.16
49.45
50.82
52.26
53.77
55.35
57.01
58.74
60.53
62.40
64.35
66.36
68.44
70.59
72.81
75.11
77.47
79.90
82.40
84.97
87.61
90.31
93.09



63
64
65
66
67
68
69
70
71
72

74
75
76

Kkedkedk

561.18
567.55
573.88
580.19
586.46
592.70
598.90
605.07
611.21
617.31
623.37
629.40
635.38
641.33
643.12

1.452

95.93

98.84
101.81
104.86
107.96
111.14
114.38
117.68
121.05
124.49
127.99
131.55
135.18
138.87
140.00

Jedeke

Failure Surface Specified By 75

Point

No.

PO G G QU QR QT QT G
NVOONOUVPHFPUNNL,OOVRNOINPWN -

n NN
N 2o

n
W

X-surf
(ft)

153.68
160.46
167.25
174.07
180.90
187.75
194.62
201.50
208.39
215.30
222.22
229.16
236.10
243.06
250.02
256.99
263.97
270.95
277.9
284.93
291.93
298.93
305.93

Y-surf
(fty

58.24
56.48
54.79
53.19
51.67
50.22
48.86
47.57
46.37
45,25
44.21
43.25
42.36
41.57
40.85
40.21
39.66
39.18
38.79

Coordinate Points

38.48 -

38.25
38.10
38.03



24
25
26
27

29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72

74
75

312.93
319.93
326.93
333.92
340.91
347.90
354.88
361.86

- 368.82

375.78
382.74
389.68
396.61
403.52
410.43
417.32
424.19
431.05
437.90
444.72
451.53
458.32
465.08
471.83
478.55
485.25
491.93
498.58
505.20
511.80
518.37
524.91
531.43
537.91
544 .36
550.78
557.16
563.52
569.83
576.11
582.36
588.57
594.74
600.87
606.96
613.01
619.02
624.98
630.91

636.79

642.62
642.77

38.
38.
38.
38.
38.
39.
39.
40.
41.
.86
42,
43.
LT
45,
46.
48.
49.
50.
52.
53.
55.
57.
58.
60.
62.
64.
66.
69.
71.
73.
76.
78.
81.
83.
86.
89.
92.
95.
98.
101.
104.
107.
110.
114.

41

05
15
32
58
93
35
85
44
11

69
60
59
66
82
05
36
76
23
78
42
13
92
79
74
7
87
05
31
65
07
56
12
77
48
28
14
09
10
19
35
59
90
27

117.72

121.
124.
128.
132.
136.
139.
140.

25
84
50
23
03
89
00



dekk

Failure Surface Specified By 60 Coordinate Points

Point
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NN
- O

NN
usWnN
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1.463

X-surf
(ft)

132.63
139.38
146.16
152.96
159.79
166.65
173.52
180.42
187.34
194.27
201.22
208.18
215.15
222.13
229.11
236.11
243.11
250.11
257.10
264.10
271.10
278.09
285.07
292.04
299.01
305.96
312.89
319.81
326.72
333.60

" 340.46

347.30
354.11
360.90
367.65
374.38
381.07
387.73
394.36

*k%

Y-Surf
(ft

54.03
52.17
50.42
48.78
47.25
45.83
44.52
43.32
42.23
41.26
40.40
39.65
39.01
38.49
38.07
37.77
37.59
37.52
37.56
37.71
37.98
38.36
38.85
39.46
40.17
41.00
41.95
43.00
44.17
45.45
46.83
48.33
49.94
51.66
53.49
55.43
57.48
59.63
61.89



40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

kX

400.
407.
414,
420.
426.
433.
439.
445,
452.
458.
464.
470.
476.
482.
488.
494,
499.
505.
511.
-516.
520.

94
49
iy
46
88
26
59
86
09
27
39
45
46
41
29
12
88
58
21
78
67

1.502

64.26
66.74
69.32
72.00
74.79
77.68
80.68
83.77
86.97
90.27
93.67
97.16
100.76
104.45
108.23
112.11
116.09
120.15
124.31
128.56
131.63

*dkk

Failure Surface Specified By 69

Point

No.

- .
LCOVRNOUVMISWN -

A aaaa
~NOoUT SN

X-Surf
(ft)

149.
156.
163.
169.
176.
183.
190.
197.
204.
.18

21

218.
225.
232.
238.
245.
252.
259.

47
25
05
87
72
58
45
35
26

12
07
02
99
97
95
94

Y-Surf
(ft)

57.39
55.65
53.99
52.41
50.93
49.54
48.24
47.03
- 45.90
4487
43.93
43.08
42.32
41.66
41.08
40.59
40,20

Coordinate Points



18
19
20
21
22

24
25
26
27
28
29
30
31
32
33
34
35
36
.37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69

266.93
273.93
280.93
287.93
294.93
301.93
308.92
315.92
322.90
329.88
336.86
343.82
350.77
357.72
364.65
371.57
378.47
385.36
392.23
399.08
405.92
412.73
419.52

£26.29-

433.04
439.76
446.45
453.12
459.75
466.36
472.94
479.49
486.00
492.48
498.92
505.33
511.70
518.03
524.32
530.57
536.78
542.94
549.06
555.14
561.17
567.16
573.09
578.98
584.82
590.60
596.34
598.65

39.90
39.69
39.57
39.54
39.60
39.76
40.01
40.35
40.78
41.30
41.91
42.61
43.41
44.29
45.27
46.34
47 .49
48.74
50.08
51.51
53.02
54.63
56.32
58.11
59.98
61.94
63.99
66.12
68.35
70.66
73.05
75.53
78.10
80.75
83.49
86.31
89.21
92.20
95.27
98.42
101.65
104.97
108.36
111.83
115.39
119.02
122.73
126.52
130.38
134.32
138.33
140.00



*kk 1.528 kkk

Failure Surface Specified By 60 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (ft)
1 191.58 65.82
2 198.10 63.28
3 204.68 60.88
4 211.30 58.60
5 217.96 56.45
6 224.66 54.44
7 231.41 52.55
3 238.18 50.80
9 244.99 49.18
10 251.83 47.70
11 258.70 46.34
12 265.59 45.13
13 272.51 44,04
14 279.45 43,10
15 286.40 42.28
16 293.37 41.61
17 300.35 41.07
18 307.33 40.67
19 314.33 40.40
20 321.33 40.27
21 328.33 40.28
22 335.33 40.42
23 342.32 40.70
24 349.31 41.12
25 356.29 41.68
26 363.25 42.37
27 370.20 43.19
28 377.14 44 .15
29 384.05 45.25
30 390.94 46.48
31 397.81 47.85
32 404.64 49.35
33 411.45 50.99
34 418.22 52.75
35 424.96 54.65
36 431.66 56.68
37 438.32 58.84
38 444.93 61.13
39 451.50 63.55



A

40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

*kk

.00

81.25

162.50

458.02 66.10
46449 68.78
470.91 71.58
477.26 74.50
483.57 77.55
489.81 80.72
495.98 84.01
502.10 87.43
508.14 90.96
514.11 94.61
520.01 98.37
525.84 102.25
531.59 106.25
537.26 110.35
542.85 114.57
548.35 118.89
553.77 123.32
559.11 127.85
564.35 132.49
569.50 137.23
572.39 140.00
1.562  ***
A X S T

.00 81.25 162.50 243.75 325.00 406.25
H - Fmee Fommm e Fommenaana Frmaeee——— oo +
- 5

- *

-+

- *2

- %1

- A

+ "

- %33

- L%430

-L...1*30

- ...130..

- ...130..
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R | S
Ceeen12uaanan
e 1*BlLL ..
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- ....53122.88.
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*k ke
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Durango Toe Drain Longterm Seismic w/ Phreatic EQh = 8.16 C=0
Ten Most Critical. C:DURTDHY.PLT By: RAM 89-28-94 11:Z6anm

ot f 15 T I T T T T
E: 3 FS ’
1 1.19 )
2 1.249 .
3 1.29
4 1.25
5 1.29
400 | 5 1:32 .
8 1.27 ‘ |
b= 1.27 :
i0 1.27 _ ' f
308 - -
Y-Axis )
(ft) :
208 | _ .
180 _
1] :
7] 1848 - 288 Jag 400 588 660 7800

PCSTABLSM FS min=1.19 X-fixis (ft)



*% PCSTABLSM **

by
Purdue University

--Slope Stability Analysis--
Simplified Janbu, Simplified Bishop
or Spencer‘s Method of Slices

Run Date: 09-20-%94

Time of Run: 11:26am

Run By: RAM

Input Data Filename: C:DURTDHW. JL8
Output Filename: C:DURTDHY.OUT

Plotted Output Filename: C:DURTDHW.PLT

PROBLEM DESCRIPTION Durango Toe Drain Longterm Seismic w/
Phreatic EQh = 0.16 C=0

BOUNDARY COORDINATES

5 Top Boundaries
71 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type

No. (ft) (ft) (ft) (ft) Below Bnd

.00 33.50 10.00 31.50

10.00 31.50 20.00 31.50

20.00 31.50 562.50 140.00

562.50 140.00 586.30 140.00

586.30 140.00 650.00 140.00

.00 32.50 10.00 30.50

10.00 30.50 20.00 30.50

20.00 30.50 545.10 135.50

545.10 135.50 552.65 137.00
552.65 137.00 562.50 139.00
562.50 139.00 579.50 139.00
579.50 139.00 579.60  139.50
579.60 139.50 587.60 139.50
587.60 139.50 650.00 139.50
552.65 137.00 555.20 137.00
555.20 137.00 562.50 138.50
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17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68

562.50
587.50
555.20
545.10
120.15
122.70
125.10
545.15
555.35
125.10
132.90
545.30
547.85

122.70 .

132.90
547.85
-00
10.00
20.00
70.20
120.15
132.90
132.90
143.10
558.10
143.10
153.30
163.30
558.10
163.30
180.80
202.30
372.00
432.00
492.00
572.00
180.80
182.05
202.30
372.00
432.00
492.00
572.00
182.05
188.30
252.00
422.00
572.00
153.30
163.30
70.20
188.30

138.50
138.50
137.00
135.50
50.00
50.51
51.02
135.00
135.00
51.02
51.02
133.50
133.50
50.51
50.51
133.50
32.00
30.00
30.00
40.00
50.00
50.00
50.00

50.00 .

133.00
50.00
50.00
52.00

131.00
52.00
45.00
45.50
50.00
55.00
60.00
65.00
45.00
44 .50
45.00
49.50
54.50
59.50
64.50
4450
42.00
37.00
42.00
52.00
50.00
50.00
40,00
40.00

587.50
587.60
650.00
650.00
122.70
125.10
545,15
555.35
650.00
132.90
545.30
547.85
555.35
132.90
547.85
550.40

10.00

20.00

70.20
120.15
132.90
550.40
143.10
558.10
650.00
153.30
163.30
558.10
650.00
180.80
202.30
372.00
432.00
492.00
572.00
650.00
182.05
202.30
372.00
432.00
492.00
572.00
650.00
188.30
252.00
422.00
572.00
650.00
163.30
188.30
188.30
252.00

138.50
139.50
137.00
135.50
50.51
51.02
135.00
135.00
135.00
51.02
133.50
133.50
135.00
50.51
133.50
133.50
30.00
30.00
40.00
50.00
50.00
133.50
50.00
133.00
133.00
50.00
52.00
131.00
131.00
45.00
45.50

. 50.00

55.00
60.00
65.00
67.50
44,50
45.00
49.50
54.50

59.50°

64.50
67.00
42.00
37.00
42.00
52.00
56.00
50.00
40.00
40.00
35.00
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69 252.30 35.00 422.00 40.00 3
70 422.00 40.00 572.00 50.00 3
71 572.00 50.00 650.00 54.00 3

ISOTROPIC SOIL PARAMETERS

9 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.

1 125.0 125.0 .0 38.0 .00 .0 1
2  124.0 131.0 .0 27.0 .00 .0 1
3 126.0 129.0 .0 27.0 .00 .0 1
4  111.0 120.0 .0 30.0 .00 .0 1
5 126.0 128.0 .0 22.0 .00 -0 1
6 126.0 128.0 .0 22.0 .00 .0 1
7 111.0 120.0 .0 30.0 .00 .0 1
8 126.0 130.0 .0 22.0 .00 .0 1
9 125.0 128.0 .0 22.0 .00 .0 1

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of Water = 62.40

Piezometric Surface No. 1 Specified by 5 Coordinate Points

Point X-Water Y-Water
No. (ft) (ftd
1 20.00. 30.00
2 120.15 50.00
3 132.90 50.00
4 157.90 55.00
5 650.00 55.00



A Horizontal Earthquake Loading Coefficient
of .160 Has Been Assigned

A Vertical Earthquake Loading Coefficient
0f .000 Has Been Assigned

Cavitation Pressure = .0 psf

Searching Routine Will Be Limited To An Area Defined By 4 Boundaries
Oof Which The First 4 Boundaries Will Deflect Surfaces Upward

Boundary X-Left Y-Left X-Right Y-Right

No. ft) (ft) (ft) (ft)
1 .00 10.00 200.00 10.00
2 200.00 10.00 300.00 10.00
3 300.00 10.00 600.00 10.00
4 600.00 10.00 650.00 140.00

A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Circular Surfaces, Has Been Specified.

200 Trial Surfaces Have Been Generated.

10 Surfaces Initiate From Each Of 20 Points Equally Spaced
Along The Ground Surface Between X = 120.00 ft.

and X = 200.00 ft.
Each Surface Terminates Between X = 500.00 ft.
and X = 650.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A surface Extends Is Y = .00 ft.

7.00 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 -45.0
And 12.0 deg.



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 Janbu Method * *

Failure Surface Specified By 63 Coordinate Points

Point
No.

VR~ AR W -

X-Surf
(ft)

153.68
160.61
167.54
174.46
181.39
188.31
195.23
202.15
209.07
215.98
222.89
229.80
236.71
243.62
250.53
257.43
264.34
271.24
278.13
285.03
291.93
298.82
305.71
312.60
319.49
326.37
333.25
340.13
347.01
353.89
360.76
367.64
374.51

Y-Surf
(ft)

58.24
59.24
60.25
61.27
62.30
63.34
64.40
65.46
66.54
67.63
68.73
69.84
70.96
72.09
73.23
74.39
75.55
76.73
77.91
79.11
80.32
81.54
82.77
84.01
85.27
86.53
87.80
89.09
90.39
91.69
93.01
94.34
95.68



34 381.38 97.03

35 388.24 98.40
36 395.11 99.77
37 401.97 101.15
38 408.83 102.55
39 415.68 103.96
40 422.54 105.37
41 429.39 106.80
42 436.24 108.24
43 443.09 109.69
44 449.94 111.15
45 456.78 112.