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

IRREGULAR FAILURE SURFACES

PROBLEI1 DESCRIPTION

BOUNDARY COORDINATES

9 TOF' BOUNDARIES
15 TOTAL BOUNDARIES

GENWAL SED.  FONDT FULL,  SECTION A-A '
UNSATURATED,  STATIC CONDITTON

BOUNDARY
NO.

X-LEFT
(FT)

.oo
19.  oo
40. oo
49.  OO
53. OO
57.  OO
59.  OO
63. OO
87.  OO
39.  OO
87. CrO
57. Of.t
61 .  CtCt
96. oo
49. Cr(:r

Y-LEFT
(FT)

i i .  oo
i3. oo
5O. OCt
5Cf . O(:)
52. OO
5i. oo
52. OO
53. OO
40.  o0
93. oo
38.  OO
53. r)O
5O. OCt
37. Orl
50. oo

X-RIGHT
(FT)

1 5 .  O O
40. oo
49.  OO
53. OO
37. OO
39. OO
63. OO
t37.OO

100.  oo
87. OO

100 .  oo
61 ,  r )O
86. OO

100 .  oo
61 .  OO

Y-RIGHT
(FT)

33. cto
50. oo
50. oct
5?. oc-t
33. OO
92. oo
52. OO
40. oo
40. oo
58.  OO
38. OO
50. oo
37. t)O
37. OO
5O. O(t

SOIL TYPE
BELOUI BND

1
1
I
a
?

4
4
4

a,

1
I
1

1
?

3
4
g
6
7
B
9

1 0
1 1
1 2

1 4
a e



^'soTRoPIC SOIL PARAI'|ETERS

U

4 TYPE(S)  OF SOIL

SOIL TOTAL
TYPE UNIT WT.

NO. (FCF)

1  B5 .O
2  123 .  O
3  70 .o
4  115 .  O

SATURATED
UNIT hIT.

(PCF)

lo t .  o
14Q.  O
100.  o
125.  O

COHESION
INTERCEPT

(PSF)

230. O
23Cr. o

10| ]0 .  o
.o

F R I C T I O N
ANGLE
(DEEi)

3 1 .  O
33. O
30.  o
4 5 .  O

FORE
PRESSURE

FARAI'IETER

.oo

. crct

. r-ro
. 00

FRESSURE
CONSTANT

( F S F )

.o

.o

. f.)

. c l

F.IEZOFIETRIC
SURFACE

N O .

1
1
1
1



._.  1 FIEZOMETRIC SURFACE(S) HAVE

v
UNITWEIGHT OF lr fATER - 6:.40

BEEN SPECIFIED

1 SFECIFIED BY 2  COORDINATE POINTS

Y-tfATER
( F T )

50. oo
50. oo

PIEZOTIETRIC

FOINT
NO.

1
4

SURFACE NO.

X-WATER
(FT)

67 . (rr.r
100 .  o0



\  CRITICAL FAILURE SURFACE SEARCHING FIETHOD, USING A RANDO|I
ECHNIGUE FOR GENERATING CIRCULAR SURFACES, HAS BEEN SPECIFIED.

tC'C' TRIAL SURFACES HAVE BEEN GENERATED.

TT.I 9URFACES INITIATE FROI'I EACH OF 10
ALONG THE GROUND SURFACE BETWEEN I =

A N D  I =

EACH SURFACE TERI'IINATES BETWEEN I =
A N D  l =

POINTS EGIUALLY SF'ACED
5.  ( l c t  FT.

30. r10 FT.

4 0 . 0 Q  F T .
7C). O,.:t FT.

ur.tLESS FURTHER LTMITATIONS WERE Ii1FOSED, THE r. lrNll ' luM ELEVATION
AT WHICH A SURFACE EXTENDS IS I  =  16.Q(I  FT.

5.OO FT. LINE SEGT'IENTS DEFINE EACH TRIAL FAILURE SURFACE.



A.OLIOuIING ARE DISPLAYED THE TEN I ' loST
!t AILURE SURFACES EXA?,|INED. THEY ARE

F I R S T .

SAFETY FACTORS ARE CALCULATED BY THE

CRITICAL OF THE TRIAL
ORDERED - I1OST CRITICAL

I ' IODIFIED BISHOP T'IETHOD.

FAILURE SURFACE SFECIFIED BY 1 I  COORDINATE POINTS

I
3

4
3
6
7
El
I

1 0
1 1
. t ?

P O I N T
N O .

X-SURF
( F T )

15.  CIO
1 9 . 9 5
2 4 .  B O
2 9 . 5 3
34. r lB
3 8 . 4 ?
4 3 . 5 1
4 6 . 3 1
4 9 .  B O
5 2 . 9 3
5 5 . 6 9
5 7 . 9 0

3.!O4 ***

Y-SURF
(FT)

23. CrO
4 -  t ?
i l 4 r  / s l

ai l  e?

35 .36
4 -  t  
J l  t  E ) i ,

30 .11
33 .98
36 .33
39.  83
43 .7 r
47 .A8
5?.  OO

o.*
FAILURE SURFACE SPECIFIED BY COORDINATE POINTS1 =

F O I N T
N O .

X-SURF
( F T )

15.  Cro
1 9 . 9 8
3 4 .  9 8
? 9 . 9 1
s4 .70
39 .37
43 .36
47 .49
51 .  OCt
54.  05
=6 .37
58 .55
39.64

3. :94 **+

Y-SURF
(FT)

?:. oo
31 .59
21 .  BO
2! .63
24. 07
26. 09
2e.67
31 .76
' ? E  ? t
9 9 . 9 ^

39 .28
43 .59
48 .  t 9
53. OO

1
3
?

4
t

6
7
I
9

1 (:t
1 1

o"*



1
2

4
e

6
7
B
9

1 0
1 1
t ?

X-SURF
(FT)

L6,67
31 .6?
26 .51

36.  O?
4Ct.58
44 .99
49 .33
53 .26
57.  OB
60.66
63 .99
65 .31

3.353 **+

Y-SURF
( F T )

? 3 . 8 7
3 4 .  5 6
?q qo

? 6 . 9 7
? 8 . 6 8
3 0 . 7 3
33.  07
== ==
g J .  ,  s .

3 8 . 6 8
4 1 . 9 1
4 5 . 4 0
4 9 . 1 3
=rl .  84

X-SURF Y-SURF
(FT) (FT)

13 .33  3? .O0
18 .  ?5  ?1 .  07
33 .24  ?O .qL
28 .?O 21 .55
33 .OO 33 .93
37 .3?  25 .  09
41 .65  =7 .q t
45 .28  31 .35
48 .34  35 .31
5f . r .73 S9.7O
33 .40  44 .41
53 .32  49 .32
33.39 33.  OCt

3.386 ***

1
3

4
G

6
7
B
9

1 0
1 1
t ?

|  ,or tuRE suRFAcE spEcrFrED By rs cooRDTNATE F'orNTs

POINT
NO.

P O I N T
N O .

FAILURE SURFACE SPECIFIED BY 13 COORDINATE POINTS



1
",

4
G:

6
7
B
q

1C)
1 1

X-SURF
(FT)

l t  ? =
I  rJo  l j i r

18 .31
!3 .39
?8.  13
? -  t +
rJ4 o C! rf

3 6 . 6 8
4 0 .  1 4
4 2 . 9 1
44.  BB
4 6 .  0 1
4 6 . 3 1

3.39O ** *

Y-SURF
(FT)

33. Ofr
11 .54
21 .98
35.s(r
25 .46
?8 .3e
3? .00
36 .  16
4CI .75
43.63
50. (]o

X-SURF Y-SURF
(FT) (FT)

13.33 22,. OCr
19 .??  20 .94
23 .30  20 .53
28 .?O 20 .78
33 .12  31 .69
37 .87  ?3 .23
42 .59  35 .38
46 .38  29 .10
50 .39  31 .36
33 .71  35 .09
56 .53  39 .?1
38.79 43.67
60 .44  49 .39
61 .  19  53 .  OO

3.391 *.*.*

O 
'ot tu*= suRFAcE sFEcrFrED By 11 cooRDTNATE porNTs

P O I N T
NO.

P O I N T
NO.

I
?

4
5
6
7
I
I

1 0
1 1
, t ?

13
t4

.**.*

FAILURE SURFACE SPECIFIED BY 14 COORDINATE POINTS



I  ot t -uRE suRFAcE sFEcrFrED By 14 cooRDTNATE PorNrs

F O I N T
N O .

F O I N T
NO.

1
3

4
g
6
7
g
9

1 0
1 1
t ' t

15
14

X-SURF
(FT)

1 0 . 0 0
1 4 . 8 3
1 9 . 7 q
3 4 . 7 8
?ct 7?

3 4 . 4 9
39. r-r 1
4 : .  1 8
4 6 . 9 L
S f - t . 1 3
5 3 . 7 8
5 4 . 8 1
5 6 .  1 6
5 6 . 6 8

3.393 * * *

Y-SURF
( F T )

22. tlCt
2 0 . 6 8
30. C)6
2 0 .  1 5
2 0 . 9 5
- ^  ^ =
i4 r 't rit

! 4 . 3 8
- a  = e
i / r J J

3 0 . 6 7
3 4 . 5 C ,
3 8 . 7 4
4 3 . 3 1
4 8 .  1 ?
53. C,(:r

I 
nruuRE suRFAcE sPEtrrFrEDBY 14 COORDINATE POINTS

Y-SURF
(FT)

22. OO
?o .8e
20 .46
20.72
21 .65
33 .24
?3 .47
?8. ?8
31 .  64
39 .47
39 .70
44 .25
49-  05
5i. oo

1
3

4
t

6
7
B
I

tc)
11

13
14

X-SURF
(FT)

a ?  ? ?
I ir r rirJ

1 8 .  i 1
3 3 .  1 9
3 E l . 1 8 '
3=. 1Ct
3 7 . 8 4
4 3 . 3 1
4 6 . 4 5
3 0 .  1 5
e+ =a
- t ! i . a t l

56. 04
58 .  10
59.  93
39 .97

: .397  *+*



|  "otauRE suRFAcE spEcrFrED By 14 cooRDTNATE porNTs

P O I N T
N O .

1
?

4
G

6
7
I
q

1 0
1 1
t ?

l s r

1 4

*++

X-SURF
( F T )

10. CIc)
1 4 . 8 3
L 9 . 7 9
24.79
= q . 7 =
3 4 . 5 3
39. t)B

4 7 .  L 3
5 C , . 4 6
5 3 . 3 6
5 5 . 4 6
5 7 . 0 3
3 7 . 8 7

3 . 3 9 8  * * *

Y-SURF
( F T )

33. rlf.r
3 0 . 7 0
30.  07
2 0 . 1 4
20.  89

34.  57
77.Ct4
3f-t .37
3 3 . 9 9
3 8 .  1 4
4 3 . 6 3
4 7 . 3 A
53.  OO

o-ATLURE 
SURFACE SFEETFTED By 13 cooRDTNATE POINTS

FOINT
N O .

I
g

4
3
6
7
B
I

1( l

X-sURF
(FT)

L6 .67
21 .53
36 .63
31 .  97
36.37
4r-r.93
43 .  1B
49 .03
33 .41
E B  ' '

37.36
59 .33
59 .56

: .4O3  *+*

Y-SURF
(FT)

23.87
23. ?B
-!? ?t

?4 .  13
35 .34
:7 .39
SCr .34
33 .43
37 .10
41 .  ?O
45 .65
3r.r.37
53. OCt

1 1



.oo 13. Otl

S

39. (l(: l

. OO +---------+-----{'--+---------+-----

A x

36.  Ot l

T

65. f.tf.t

A

13. CtO +

3 6 , O O  +

39. CtO +

3 3 . O O  +

6 5 . O O  +

78. t l0 +

9 1 .  O C ,  +

1 0 4 . D 0  +

5!. tlc.t

c

F

w
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--SLOFE STABILITY ANALYSIS--
SIT4PLIFIED JANBU NETHOD OF SLICES

IRREGULAR FAILURE SURFACES

PROBLET.I DESCRIPTION

BOUNDARY COORDINATES

9 TOF BOUNDARIES
15 TOTAL BOUNDARIES

6ENI{AL SED.  POND,  FULL,  SECTION A-A '
UNSATURATED,  SErSt ' t IC  CONDITION

BOUNDARY
NO.

X-LEFT
(FT)

.oo
1 5 .  O O
4C). OO
49.  QO
53. OO
37.  OO
59.  OO
63.  OO
87.  OO
39.  OO
87. OO
E7. OO
6 1 .  O O
8 5 .  O O
4 9 .  O O

Y-LEFT
(FT)

33. OO
23. OCt
9o .00
50. oo
92. oo
33. OO
53. rl0
92. oo
40 .00
E2. OO
39. oo
52. OO
50. oo
37. OO
30. oo

X-RIGHT
(FT)

15 .  OO
40.  oo
49. OCt
53. O0
37 .OO
59.  OO
63. OO
87.  OO

100 .  oo
87.  OO

100 .  oo
61 .  OO
86. OC,

10c,. oo
6 1 .  O O

Y-RIEHT
(FT}

33. OO
30. oo
50. oo
51. oo
32. OO
53. OO
52. OO
40. oo
40. oo
58. OO
58. OO
50. oo
37. OO
37. OO
50. CrO

SBIL TYPE
BELOW BND

1
I
1
2
a

3
4
4
4
3
J

n
I
1' 1

1
4

4
3
6
7
I
I

1 0
1 1
1 3

1 4
1 5



o'soTROPlC 

SOrL PARAi'|ETERS

4 TYPE (S)  OF SOIL

SOIL TOTAL
TYPE UNIT WT.

NO.  (FCF)

1  B g . O
-  a - ?  A
J  l l r J o  L r

3 70 .o
4  1 1 5 .  O

SATURATED
UNIT  WT.

(FCF)

to1 .  o
14Cr. Cr
t { r o .0
1:5.  C,

COHESION
INTERCEPT

( F S F )

?30. o
t3cr. cl

tO( 'JO. O
.o

FRICTION
ANGLE
(DE6)

31 .  O
33. t l
?o.  o
49' c)

FORE
PRESSURE

FARAI'IETER

.oo

. ocr

. Ot:l

. rJO

PRESSURE
CONSTANT

( F S F )

. C r

.c ,
. c l
. r )

F IESOI IETRIC
SURFACE

N O .

1
I

I

1



1 PIEZOMETRIC

UNITWEI6HT OF

SURFACE(S)  HAVE BEEN SPECIFIED

WATER = 6=.4t)

NO. 1 SFECIFIED BY ? COORDII {ATE FOINTS

Y-WATER
(FT)

50 - r-t()
50. tlr. l

P IEZOT',IETRIC SURFACE

F O I N T
N O .

1
?

X-WATER
(FT)

67. Crtl
1c)O. (:x)

A HORIZONTAL EARTHAUAI{E LOADING COEFFICIENT
OF . CIBO HAS BEEN ASSIENED

A VERTICAL EARTHOUAI{E LOADING COEFFICIEI. IT
OF .OO{'  HAS BEEN ASSIGNED

CAVITATION FRESSURE = .O PSF



1 CRITICAL FAILURE SURFACE SEARCHING I ' IETHOD, USING A RANDOT'I

ECHNIAUE FOR GENERATING CIRCULAR SURFACES, HAS BEEN SFECIFIED.

1OO TRIAL SURFACES HAVE EEEN GiENERATED.

1C) SURFACES INITIATE FROT'I EACH OF
ALONG THE GROUND SURFACE BETWEEN

AND

EACH SURFACE TERT.TINATES BETWEEN
AND

TO POINTS ESUALLY SPACED
f ,  =  5 . O 0  F T .
|  = 3Ct.  t l0 FT.

40. r)Cr FT.
7Cr. OC) FT.

uNLEss FURTHER L1'trrATroNs wERE n'tposED, THE t'itNrmum ELEvATIot{
AT NHICH A SURFACE EXTENDS IS t  = 1C,.OC, FT.

5.OO FT. LINE SEEI,IENTS DEFINE EACH TRIAL FAILURE SURFAtrE.



FOLLOWING ARE DISFLAYED THE'AILURE SURFACES EXAI' I INED.
F I R S T .

TEN I ' IOST CRITICAL
THEY ARE ORDERED

OF THE TRIAL
- ] ' IOST CRITICAL

SAFETY FACTORS ARE CALCULATED BY THE I ' IODIFIED BISHOF I ' IETHOD.

FAILURE SURFACE SPECIFIED

POII.IT
N O .

F O I N T
N O .

X-SURF
( F T )

1 5 .  O O
1 9 .  9 5
34. 8Cr
?c, Ei=

34. C!8
3 8 . 4 3
4 3 . 5 1
4 6 . 3 1
4 9 .  B O
5 3 . 9 3
5 5 . 6 9
5 7 . 9 C )

1 . 7 3 9  * * *

X-SURF
( F T )

L 6 . 6 7
3 1 . 6 ?
2 6 . 5 1
? a  - -
j ' I  r  J 4

36.  03
4c . t .59
4 4 . 9 9
49.  !3
5 3 . 2 6
57. r lB
5 0 . 6 6
6- : , .99
6 5 . 3 1

1 . 7 9 6  * * r

1

4
5
6
7
B
9

1 0
1 1
l ?

BY I?  COORDINATE POINTS

Y-SURF
( F T )

32. t)Ct
6 -  t +
li. o t 'Jl

--  ^^
i r J r  7 4

33 .56
a t  r 4
.i, f t E)i

50 .  11
32 .98
36 . : 3
39 .  E2
43.7 t
47 .A8
5?.  OO

O**
FAILURE SURFACE SPECIFIED BY 13 COORDINATE PEINTS

1

4
g
6
7
e
9

1Ct
1 1
1 a

1 :

Y-SURF
(FT)

33. 87
24 .36
:rq E:E'

?6 .97
28 .58
SCr.72
33. 07
?e -r,
- J .  l J

3 8 . 6 8
4 1 . 9 1
4 5 . 4 C )
4 9 . 1 3
50.  84

O'**



1
:r

4
ci

6
7
E
I

1C,
1 1
t ?

13

X-SURF
(FT)

15. Or.)
19 .98
?4 .98
2? .q t
34 .70
39 .37
43 .56
47 .49
51 .  OO
54.  05
=6 .37
58 .5=
99 .64

1 .8?3  * * *

Y-SURF
(FT)

23.  OO
31 .59
t1 .  BO

t ,
3 3 r  C t r J

24 .07
26.  09
?8 .67
3 t . 76

39 .28
43 .59
48 .  19
5t. oo

X-SURF Y-SURF
(FT)  (FT)

1 6 . 6 7  t 3 . 8 7
? 1 . 6 7  A g .  g s
26.63  24 .  Lq
3 1 . 6 0  2 4 . 9 4
36.46  26 .  tO
4 1 . 2 ?  2 7 . 6 4
43.84  ?9 .56
5 0 . 2 8  3 1 .  8 4
5 4 . 5 3  3 4 . 4 7
5 8 . 3 6  3 7 . 4 4
6 3 . 3 3  4 c . 7 2
6 5 . 8 3  4 4 . ? 9
6 9 . 0 3  4 8 . 1 9
69.48  4e .76

1 . 8 6 4  * * +

I
a
J

4
ri

6
7
I
I

1C,
1 1
1 ?

1 4

J 
"oruuRE suRFAcE =FE'IFIED By 1J cooRDINATE FoINTs

F O I N T
NO.

F O I N T
NO.

FAILURE SURFACE SPECIFIED BY 14 COORDINATE POINTS



I 
otauRE suRFAcE spEcrFIED By 14 cooRDTNATE poINTs

FOINT
NO.

1
c1

J

4
G

6
7
B
9

1(]
1 1
L 1

t 4

x-dunr
(FT)

15 .  OO
t9 .7?
24 .4 r1
39.  03
- ?  t 4
rJJ r Cll

3 8 .  1 6
4 3 . 6 5
4 7 . ( ] 8
5 1 . 4 6
5 5 . 7 9
6Cr. 05
6 4 . 3 5
6 8 . 5 8
69.67

1 . 8 6 8  * * *

Y-SURF
(FT)

33. OO
?3 ,66
35 .43
?7.3,O
?E ?C'

31 .58
33 .58
33 .89
38 .30
4 r ) .82
43 .43
46 .  15
49 .96
49 ;  t 7

1
a

4
E

6
7
I
9

1 0
1 1
1 1

15

X-SURF
(FT)

15 .  OO
19 .64
24 .3?
28 .75
:r+ ^+
ieJ r irJ

17.64
43.  OO
46 .28
50 .50
54 .63
58 .73
62.7?
63 .  1B

1 .976  * * *

Y-SURF
(FT)

32. OO
33 .88
?3 .47
27  .98
30 .  ?1
3? .56
33. 02
37 .59
4(). ?7
43. 07
43 .96
4e.97
50 .91

-  qILURE SURFACE SPECTFIED By 13 COORDINATE POINTS

-

FOINT
NO.



I 
ottuRE suRFAcE =FE.IFTED By rs cooRDINATE ForNTs

P O I N T
NO.

1
a

2

4
E

6
7
B
9

1Ct
1 1
r3
13
14
15

X-SURF
( F T '

13. OCr
1 9 . 9 5
24.94
? 9  . 9 4
5 4 . 8 8
3 9 . 7 ?
44.  4?
4 e . 9 3
5 3 .  1 9
5 7 .  1 B
6 0 . 8 5
6 4 .  L 7
6 7 . 1 0
6 9 . 6 3
69.7=

1 . 8 7 6  + * *

Y-SURF
(FT)

?3. Or.r
31  . 39
21 .  06
31 .54
?3. ro
33 .34
?9. 06
27 .?4
?9 .84
33.  86
36 .3=
39 .99
44. 04
48 .35
48 .63

1

3
4
.E

6
7
B
9

to
1 1
l l r

1 4
1 =

X-SURF
(FT}

a ?  ? +
l J r  i r r J

r8 .  i 7
33. ?6
29. ?6
? ?  - -
t';rij, . ;4

39.  09
43.  83
4 7 . 4 0
3 L . 7 6
gg. 86
3 9 . 6 6
6 3 .  1 4
66.26
6 9 . 9 9
6 9 . 9 3

1 . 8 8 3  * * *

Y-SURF
(FT)

33. OO
- t  - a
4 4 . 3 4

20 .90
2L. 07
31 .71
?2. s3
24 .41
?6 .44
28 .89
3L.76
39. oo
38 .59
42 .30
46.69
48 .33

I ortuRE suRFAcE spEcrFrED By 1g cooRDTNATE porNTs

POINT
No.



1
n

4
5
6
7
I
I

1 0
1 1
T T

13
14
15
L6

X-SURF
( F T )

to .  oo
1 4 . 9 1
1 9 .  8 9
24.  89
? 9 . e 7
3 4 . 7 8
5 9 . 5 9
4 4 . ? 6
4 8 . 7 3
3 3 . 9 8
5 6 . 9 6
6(:) .65
6 4 . 0 0
67. OQ
6 9 . 6 0
6 9 . 7 6

1 . 8 8 9  * * *

X-SURF
(FT)

a ?  ? ?
r ri r rirJ

18 .33
?3 .30
38 .30
?=  r - t
9 9 .  A -

T7 .87
42 .39
46 .38
30 .38
53 .71
36 .33
=4 .79
6C).44
61 .  19

1 .893  * *+

I
,'

4
3
6
7
B
9

1rl
t 1
, t ?

t ?

l 4

f 'otauRE 
suRFAcE sFEcrFrED By t6 cooRDTNATE F.TNTS

POINT
NO.

POINT
No.

FAILURE SURFACE SFECIFIED

Y-SURF
(FT)

33. OO
?1 .  05
?Q.37
?0 .53
20 .99
?1 .9Cr
A.J r .lCI

33. 07
27.3( l
29 .93
3? .96
36 .34
40.  04
44. 05
48 .31
48 .63

BY 14 COORDINATE FOINTS

Y-SURF
(FT)

33. OO
!o .94
20 .33
30 .78
?1 .69
- ?  - ?
r i 'Jr  4rJ

39.38
28 .  10
31 .36
33. OB
39.  ?1
43.67
48 .39
53. cro



Y

. r:ro 13 .  oo

q

39.  C)(J

I  J .  + . i - .  .  .

8 . .  . 8 6 . . .
2 ?  . -

t  t  i t t  t  l , i r  r  r

8 4 . . . .  6  *

844

A x

2 6 . ( ] 0

T

65. ( l ( l

. (:ro

5 ! . 0 0

:r

13.  CIO +

2 6 . O O  +

39. CrCr +

33. OCr +

65. rlCr +

/t. Qr-r +

91.  CrC)  +

1(-r4. tlrrJ +

F

w

o



- -SLOPE STABIL ITY ANALYSIS- -
SIMPLIFIED JANBU I. IETHOD OF SLICES

IRREGULAR FAILURE SURFACES

PROBLEI' I  DESCRIFTION

BOUNDARY COORDINATES

9 TOF. BOUI.IDARIES
15 TOTAL BOUNDARIES

GENWAL SED.  FOND,
SATURATEDT STATTC

F U L L ,  S E C T I O N  A - A '
C O N D I T I O N

BOUNDARY
N O .

X-LEFT
( F T )

.oo
19. oCI
4 0 . 0 0
4 9 .  O O
53. OCr
5 7 .  O O
59. CJO
6 3 . 0 0
87.  OO
59.  OO
87. OO
57. C,O
6 1 .  O C t
86. OCr
4 9 .  O O

Y-LEFT
(FT)

33. OO
?3. OO
50. OCr
5O. OCt
53.  OO
53. OO
5?. OO
5?. OO
40. CrO
53. OO
38. C,O
53. OO
50. oo
37. OO
50. cro

X-RIEHT
(FT)

19.  OCt
4C). OO
49.  OO
53. OO
57. OO
39.  OO
63. OO
87.  OO

100.  oo
87.  OO

1CtO. CrO
6 1 .  O O
86.  OO

1rlo. r)o
6 1 .  O C f

Y-RIEHT
(FT)

33. OO
50. oo
50. C,C,
5?. OO
53. OO
53. OCt
52. OO
40.  oo
40.  oo
38.  OO
38.  OO
3C). OO
37.  OO
37.  OO
scr. OCt

SOIL TYFE
BELOUI BND

1
t
1
a

4
4
4

g

1

1
t

1

1

rJ

4
3
6
7
I
q

1 f.r
1 1
t ?

13
14
15



^-. .SOTROFIC SOIL PARAT.IETERS

-

4 TYPE (S)  OF

SOIL TOTAL
TYPE UNIT WT.

N O .  ( P C F )

1  B 5 . O
?  1 3 3 .  O
3 7Ct. tl
4  1 1 5 .  O

S O I L

SATURATED
U N I T  W T .

( F C F )

1 0 1 .  o
140.  Ct
1CrO. C)
1 3 5 ,  O

COHESION
INTERCEPT

( P S F )

?30. o
iSC'. tl

10(J0. ( l
. c t

F R I C T I O N
ANGLE
( D E G )

3 1 .  C t
55. t l
30. c-)
45. Ct

PORE
FRESSURE

FARAI'IETER

.oc . t

. CrC)
. (-JrJ
. I J O

FRESSURE
CONSTANT

( F S F )

. r l

. r J

. C t

. 0

F.IEZOI' IETR I C
SURFACE

N O .

I
I
1
1



1 F IEZOMETRIC SURFACE(S)  HAVE BEEN SFECIFIED

UNITWEIGHT OF tdATER = 63.4Ct

F I E Z O M E T R I C

FOINT
N O .

1

3

4
E

SURFACE NO.

X-WATER.
(FT)

. f_rf_)
1 5 . 0 ( j
1 9 . 5 0
67 .  t ) 0

1(lo. c,c)

1  S P E C I F I E D  B Y

Y-WATER
( F T )

3:.  ()O
33. rl(:t
37. tl(t
5f.r. Crrl
5O. tltCt

5  COORDINATE FOINTS

o



q CRITICAL FAILURE SURFACE SEARCHING NETHODT USING A RANDOT'I
TECHNIOUE FOR GENERATING CIRCULAR SURFACES, HAS BEEN SFECIFIED.

lOO TRIAL SURFACES HAVE BEEN GENERATED.

10 SURFACES INITIATE FROT'I  EACH OF
ALONG THE GROUND SURFACE BETI^IEEN

AND

EACH SURFACE TERI'IINATES BETWEEN
AND

POINTS EOUALLY SFACED
3. Or.t FT.

3Cr,ocr  FT.

40.  ( )0  FT.
7C,. CrQ FT.

1(]
X =
X 8

f , =
f , =

UNLESS FURTHER LTmITATTONS WERE n' |FOSED, THE t ' , l lNl t ' lut ' l  ELEVATTON
AT WHICH A SURFACE EXTENDS I5  I  =  IO.OCI  FT.

5.OCI FT. LINE SEGT'IENTS DEFINE EACH TRIAL FAILURE SURFACE.



FOLLOWING ARE DISFLAYED THE
FAILURE SURFACES EXAt . l INED.
F I R S T .

TEN MOST CRITICAL OF THE TRIAL
THEY ARE ORDERED - I ' IOST CRITICAL

SAFETY FACTORS ARE CALCULATED BY

FAILURE SURFACE SPECIFIED BY 1  1

THE I ' IODIFIED BISHOF' I ' , IETHOD.

COORDINATE FOINTS

F O I N T
N O .

P O I N T
NO.

X-SURF
(FT)

i . t  - _
r s , .  i J : .

1 8 . ; 1
- ?  ^ A
.J, i. . .J,7

? a  1 - !
? t  t -
. j i  o ClrJ

3 6 . 6 8
4 0 .  1 4
4 3 . 9 1
44.  A8
4 6 .  0 1
4 6 . 3 1

1 . 1 8 9  * * +

X-SURF
( F T )

L t . 6 7
L 6 . 6 4
? 1 . 6 3
3 6 . 3 { t
- l  a  -
t J I  r  l 4

d.J o JCI

39. t)g
4 3 . 3 1
44.  63
4 6 . 3 9
4 7 .  t 3
4 7 .  L 3

1. ?(lr4 **+

Y-SURF
(FT)

3!. tlCt
3 1 . 5 4
3 1 . 9 8
-?  ? , . r
d; Li . i. r-,

3 5 . 4 6
3 8 . 3 9
3!. Crrl
3 6 .  1 6
4Cl .73
4 5 . 6 3
30. r lo

Y-SURF
(FT)

3:.  OO
3 1 . 4 4
a r  t -
- L .  t  4 ,
^- --
4 4 r  E l i ,

24 .74
27 .39
3Q.72
34 .63
39.  OO
43.7?
48 .65
Stl. r)Cr

1
?

i

4
E

6
7
El
I

1C t
1 1

O'**
FAILURE SURFACE SPECIFIED BY COORDINATE POINTS

1
2
a

4
q

6
7
B
I

1 0
1 1
1 ?



O AILURE suRFAcE sFEcrFrED By 1s cooRDTNATE ForNTs

F.OINT
N O .

F O I N T
N O .

AILURE SURFACE SFECIFIED BY 14 COORDII. IATE POINTS

I
l

3

4
5
6
7
I
9

1Ct
1 1

X-SURF
(FT)

a ?  -
I  . J .  a .  j '

1 8 .  ! 5
4 r J e  L t

28. ?O
i3.  oo
j ' l  o  J A

4 1 . 6 5
4 5 . 3 8
4 8 . 3 4
3 C ' . 7 3
53. +c-t

5 3 . 5 9

1.3tf ,7 **+

Y-SURF
( F T )

23. CICt
3 1 .  C I 7
2 0 .  9 1
A I  B E
i I  r  J r J

?a cq

: 5 . 0 9
? 7 . 9 t
? t  ? B
ir I . s,r,

39 .70
44 .4 t
49 .33
5 : . 00

o
1

4
It

6
7
I
9

1 f.r
1 1
l a
l . ?

1 4

X-SURF Y-SURF
(FT)  (FT)

10 .oo  33 .OO
14 .89  ?0 .96
19 .  B8  20 .66
?4 .86  21 .09
?9 .73  :2 . :5
34 .57  ?4 .10
38 .69  26 .6?
42 .39  29 ,75
49J.59 33.43
48 .93  37 .34
51 .  C tO  41 .04
53 .31  46 .  E l
53 .30  3 t .74
53 .30  g? .oo

1 .31  1  ++*



I  ot tuRE suRFAcE spEcrFrED By 1s cooRDTNATE ForNTs

P O I N T
N O .

POINT
N O .

AILURE SURFACE SPECIFIED BY 14 COORDINATE FOINTS

1
3
rJ

4
B

6
7
I
q

1CI
1 1
t ?

X-SURF
( F T )

15.  CtO
1 9 . 9 8
2 4 . 9 8
? 9 . 9 1
3 4 . 7 0
5 9 . 3 7
43.  95
4 7  . 4 9
51.  C lC,
54 .  t15
36.=7
5 8 . 5 3
5 9 . 6 4

1 . 3 1 3  * * *

Y-SURF
(FT)

? : .oc t
31 .59
31 .  BCt
:3 .63
24 .O7
26.  09
78.67
:1 .76

39 .38
43 .59
48 .19
53 .0 ( t

X-SURF Y-SURF
(FT)  (FT)

I O . O O  ? 3 . O 0
1 4 .  B :  3 0 . 6 8
79.79  30 .  06
= 4 . 7 8  3 0 .  1 5
3 9 . 7 :  2 0 . 9 5
5 4 . 4 9  2 ? . 4 3
3 9 . 0 1  3 4 . 5 8
4 : . 1 8  2 7 . 3 5
4 6 . 9 1  3 c . . 6 7
5 0 . 1 3  3 4 . 5 0
5! .78  38 .74
5 4 . 8 1  4 3 . 3 1
5 6 . 1 6  4 8 . 1 2
36.68  32 .  t l ( r

1 . 3 1 3  * * *

-

1
n

4
e

6
7
I
9

1 0
1 1
I J

L 4



I  ortuRE suRFAcE sFEcrFrED By r= cooRDrr.rATE porNTS

P O I N T
NO.

F O I N T
N O .

AILURE SURFACE SPECIFIED BY 14 COORDINATE POINTS

1
z
?

4
E

6
7
B
9

1()
11

13

X-SURF
( F T }

1C, .  OQ
1 4 . 9 3
1 9 . 9 3
! 4 .  8 9
? 9 . 7 t
3 4 . 3 9
3 8 . 5 3

4 5 . 6 3
4 8 . 3 3
5r ) .99
3 L . 7 7
a.-t -r2

1 . 3 1 4  r * *

Y-SURF
(FT)

3?. OO
31 .  14
31 .O1
2L .62
?a o-i

2 4 .  9 4
? 7 . 6 A
3Cr. 84
3 4 . 6 1
3 8 .  8 1
4 3 . 3 7
48.  L7
5 1 . 6 1

X-SURF Y-SURF
(FT)  (FT)

1Ct .66  ?3 .  OO
1 4 . 8 3  ? o . 7 0
19.79  20 .  07
2 4 . 7 9  2 0 . 1 4
? 9 . 7 3  3 0 .  8 9
3 4 . 5 3  3 ! . 3 1
3e .oB  ?4 .57
43 .31  27 .04
47 . L3 scr. ?7
511 .46  35 .99
5-=. .36 38.  14
53 .46  4? .63
37.  03 47.3A
=7 .A7  52 .  OO

I  .  319  *+*

Fo
I
?

3
4
g

6
7
B
c)

1C)
1 1
r a
1 5
1 4



O ATLURE suRFAcE spEcrFrED By 14 cooRDTNATE porNTS

P O I N T
N O .

1

3
4
B

6
7
I
I

l r l
1 1
t ?

1 4

X-SURF
( F T )

I Cr.  OO
L 4 . 7 6
7 9 . 6 9
24.69
? 9 . 5 4
3 4 . 4 4
38.97
4.3 .  14
46.  B5
5O.  t ) t
5 3 . 5 7
5 4 .  4 5
5 5 . 6 3
56.  O0

1.323 * * *

Y-SURF
( F T )

:2 .  OO
2c-t .46
1 9 .  6 5
1 9 . 5 8
20.26
? t . 6 7
! 3 . 7 8
2 6 . 5 4
3 9 . 9 0
+- ,-

38.  07
4? .70
47 .36
53. CtO

1

4
E

6
, 7

B
q

1 r:t
1 1

1 3
t 4

X-SURF
(FT)

8 .53
13 .  Og
17 .96
33 .96
?7 .q2
?n ??
9 - .  r J

37 .26
41 .4?
43 .  10
48 .  ?1
50 .68
33 .44
33 .47
53 .71

1 .3 :3  * * *

Y-SURF
(FT)

33. OO
30 .33
19 .41
19 .  ?6
19 .  BB
21 .26
-? ?t
3rJ r rJ /

26.  L3
2q.34
33 .45
37. BCt
42.47
47.37
g:. oo

I 
eruuRE suRFAcE spEcrFrED By 14 cooRDTNATE porNTs

P O I N T
NO.
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--SLOPE STABILITY ANALYSIS--
SII ' IPLIFIED JANBU I ' IETHOD OF SLICES

IRREGULAR FAILURE SURFACES

PROBLEI{ DESCRIPTION

BOUNDARY COORDINATES

1C'  TOF BOUNDARIES
30 TOTAL BOUNDARIES

GENWAL SED.  POND!  FULL '  SECTION B-B '
UNSATURATED,  STATTC coNDITION

BOUNDARY
N O .

16
t7
1B
19
20

X-LEFT
( F T )

3. OC)
1 9 .  O O
39.  OO
97 . OC)

1 0 1 .  O O
1O3. OC)
107.  OO
135.  OO
152.  OO
184.  OO
184. CtCt
1 8 9 .  O O
1 0 3 .  O O
135.  OO
153.  OO
1 0 1 .  O O
1 2 7 .  O O
1 3 4 .  O 0
153. OCt

39.  OO

Y-LEFT
( F T )

1 4 .  O C )
1 9 .  O 0
? 7 .  O O
6 1 .  O O
6 1 .  O O
6 1 .  O Q
6 1 .  O O
47.  OO
47.  OO
6 1 .  O O
6 1 .  O O
6 1 .  O O
61 .  OC)
43.  OO
43. CtCt
5 1 .  O O
47.  OO
44.  OO
44.  OO
?7.  OO

X-RIGHT
( F T )

1 9 .  O O
2 9 .  O O
9 7 .  O O

101.  oo
103.  OC)
1 0 7 .  O O
135. c.ro
152.  OO
1 8 4 .  O O
200. oo
t 8 9 .  O O
1 9 1 ,  O O
133. OCt
15?.  OO
1  8 9 .  O O
137. OCt
134. OC'
153.  OO
1 9 1 .  O O
L 2 7 . O O

Y-RI6HT
( F T )

1 9 .  O O
27.  OO
6 1 .  O C I
6 1 .  O O
61.  OCt
6 1 .  O O
47.  OO
47.  OO
6 1 .  O O
68.  OO
6 1 .  O O
6 1 .  O O
45. CrO
45. OO
5 1 .  O O
47.  OO
44. OO
44.  OO
6 1 .  O C )
4 7 . O O

SOIL TYFE
BELOW BND

1
I

1

4
4
4
4
1
4
a

J

J

1
t
1
1

I
?

J

4
5
6
7
I
9

to
1 1
t ?

1 4
r a i



- ,  ISOTROFIC SOIL FARAI' IETERS

v
4  T Y P E  ( S )  O F  S O I L

SOIL TOTAL SATURATED
T Y P E  U N I T  W T .  U N I T  W T .

N O .  ( F C F )  ( F C F )

1  8 5 .  O  1 0 1 .  O
3 1 !3 .  Cr  140.  Cr
3  7 Q . r . t  1 Q 0 .  ( )
4  1  1 5 .  C r  1 3 5 .  0

COHESION
INTERCEFT

( F S F )

:3r-r. O
33C'. C)

1(JOrl .  O
. C )

F R I C T I B N
ANGLE
( D E G )

5 1 .  O
3 3 . . 0
30.  o
4 5 .  O

FORE
PRESSURE

FARAI'IETER

. oc.r

. of.t

. r-x)

. Oct

FRESSURE
CONSTANT

( F.SF )

. 0

. 0

.o

. r:r

F' I  EZOI' IETR I C
SURFACE

N O .

T

I
I

1



o'  
PIEZOT' |ETRIC SURFACE(s)  HAVE BEEN SPECIFIED

UNITWEIGHT OF WATER -  62 .40

FIEZOI' IETRIC

POINT
NO..

1
?

SURFACE NO.

X-WATER
(FT)

111 .  OO
180 .  oo

1 SPECIFIED BY 3  COORDINATE POINTS

Y-WATER
(FT)

39.  OO
59.  OO



. * "ARCHING ROUTINE WILL
,F tdHICH THE FIRST 1

TO AN AREA
t^IILL DEFLECT

X - R I G H T
( F T )

3Or.). c,rJ

DEFINED BY 1  BOUNDARIES
SURFACES UFWARD

Y-RIGHT
( F T )

61 .  t )Ct

BOUNDARY
NO.

1

X-LEFT
( F T )

58. rlc.r

BE L I I ' I ITED
BOUNDARIES

Y-LEFT
( F T )

. cro



A CRITICAL FAILURE SURFACE SEARCHING T'IETHOD' USING A RAT.IDOM
I t  EcHNrouE FoR GENERATTNG crRcuLAR suRFAcEs,  HAs BEEN SPECIFIED.

1OO TRIAL SURFACES HAVE BEEN GENERATED.

1C) SURFACES INITIATE FROI' I  EACH OF
ALONG THE GROUND SURFACE BETWEEN

AND

EACH SURFACE TERI'IINATES BETWEEN
AND

UNLESS FURTHER LIMITATIONS WERE II ' IF 'OSED, THE I ' I INII ' IUI ' I  ELEVATION
AT WHICH A SURFACE EXTENDS IS f  =  5 .C 'C '  FT.

9.OO FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.

1T] FOINTS EGUALLY SPACED
)( = 1C). C.)O FT.
f ,  = 3q1.Q(r FT.

95. r)0 FT.
115 .QO FT .

X =



.OLLOWING ARE DISF 'LRYED THE TEN I ' IOST CRITICAL OF THE TRIAL

AILURE SURFACES EXAIIINED. THEY ARE ORDERED - I ' IOST CRITICAL

F I ,F \F  I  .

SAFETY FACTORS

FAILURE SURFACE BY 14 COORDINATE POI I . ITS

Y-SURF
( F T )

1 5 .  1 9
1 q  - ! 1

15.  Ct7
1 5 . 7 8
. t  ? -
L / . ; , 4

1 9 .  6 9
3: .  86
2 6 .  8 1
3 1 . 5 ( t
3 6 . 8 9
4 3 . 9 3
4 9 . 3 7
36.73
61 .  r io

BY 14 COORDINATE FOINTS

Y-sURF
(FT)

16 .  19
15 .40
a g  A ^
l r J r  - 1 4

1 6 .  ? 4
1 7 .  8 5
?o.24
3f , .4Ct
= 7 . 2 9
: 1 .  8 9
= 7 . t 6
4:,. f.r6
4 9 .  5 4
3 6 . 5 3
517.74

ARE CALCULATED BY THE I ' IODIFIED BISHOF' I ' IETHOD.

S F E C I F I E D

F.OINT
N O .

F'OI NT
N O .

1
?
?

4
B

6
7
I
s

1( l
1 1
' t ?

13
14

X-SURF
( F T )

1c). c-ro
1 8 . 9 5
? 7 . 9 3
; 5 . 9 2
4't .78
3 4 . 4 7
6 3 .  8 9
7f-) .  9g
7 8 . 6 6
8 5 . 8 7
9 3 . 5 4
9 9 . 6 3

1r14.  05
LQ6.67

3. CtCr l .t+.*

X-SURF
( F T )

1Cr. Cr{)
1 4 . 9 7
= 7 . 9 7
3 6 . 9 8
43.78
3 4 .  4 6
6 ! . 8 9
7 1 . 0 C '
7 e . 7 4
8 6 . 0 ;
9 : .  E :
99. t)B

11:t4.7=
1 0 7 .  5 :

:. Ct(14 *++

FAILURE SURFACE SPECIFIED

1
a

4
e

6
7
I
9

1 0
1 1

1 4



U orLuRE suRFAcE sPEcrFrED By 14 cooRDINATE FoTNTS

P O I N T
N O .

1
I

J

4
5
6
7
B
9

1 r.)
1 1
l ?

15
14

X-SURF
( F T )

l ? ' ! ?

21 .06
30.  03
s9.  02
47 .9L
56 .38
64 .92
7= .80
80 .  13
46 .79
93 .7 t
97 .83

1C)3. Cr3
10? .5 r1

3.026 ***

Y-SURF
( F T )

1 6 . 8 8
1 5 .  1 6
t 4 . 4 6
1 4 .  8 3
1 6 . 3 1
1 8 . 6 ?

- -  A -
i 4 r  W a

? 6 . 5 7
31 .  6r l
3 7 . 6 4
4 4 . 4 L
5 1 . 8 3
= q . 7 9
6 1 .  O O

1
4

4
E

6
7
B
9

1(J
1 1
t ?

X-SURF
( F T )

L 6 . 6 7
3 3 . 6 6
34.  65
4 3 . 5 6
F'!  ?-
J - . 9 -

6r-r. 84
69. r-r4
76 .A6
84 .31
91. r.r4
97 .79

1C)2. E9
105 .39

:. $::: *+*

Y-SURF
(FT)

18 .37
17 .  BO
18 .  19
19 .  43
31 .51
24 .42
28 .  12
32 .58
37 .76
43 .62
50 .10
57 .  r5
6 1 .  O C t

I 
rtuuRE suRFAcE sFEtrrFrED By 1s cooRDTNATE porNrs

F O I N T
NO.



O^ILURE suRFAcE sFEcrFrED By 13  cooRDINATE Fo l t t rs

P O I N T
N O .

P O I N T
N O .

d^ILURE 

suRFAcE sFEcrFrED

Y-SURF
( F T )

1 8 .  ! 7
1 7 . 3 C 1
1 7 . : 3
1 8 . 3 4
?Cr. 34
-= ?, ' .
i J , r  b ' L ,

= 7 .  L 9
3 . 1 . 9 4
? t  F -
. J /  .  J !

4 3 . 8 4
5c-). 8.:
5 8 .  4 1
61. r .rcr

FY 13 COORDINATE

Y-SURF
( F T )

1 8 . 9 7
1 8 . 5 3
1 8 . 5 1
1 9 . 5 2

a a  = A
4I r  sr '?

33 .96
A I  t ; t ' E

31 .s ( t
- ,  - a
rJCl r e /

4 1 . 9 0
48. Cr5
3 4 . 7 9
5 9 . 4 3

POINTS

I

J

4
5
6
7
E
I

1C)
1 1
l ?

X-SURF
( F T )

L 6 . 6 7
3 5 . 6 1
E 4 . 6 1
4 E . 5 6
e-  - t
J ! r  r J . J

5(t .  93
6 8 . 9 5
7 6 . 3 9
8 3 . 6 6
90, C)6
9 5 . 7 3

1t ) t1 .59
1 c - r 1 . 8 7

f . rJjj +*+

1
.:

4
G

6
7
I
9

1 fJ
1 1
r a
1 ;

X-SURF
( F T )

1 8 .  8 9
7 7 . 8 7
36.  g6
4 5 .  8 1
3 4 . 6 ?
c|;.;..:|
7 t . 3 7
7 9 . 5 5
8 7 .  1 3
94. :_3

1f . tC l .7?
tQ6.76
1  1 C r .  1 6

3. tJ47 **+



U I ILURE SURFAcE SFEcIFIED BY 14 cooRDINATE POINTS

F O I N T
N O .

t
I

4
5
6
7
B
I

1Ct
1 1
t ?

t 4

X-SURF
( F T )

a -  - -
l ' i r  j j

3 0 . 3 1
3 9 . 1 6
48. r)  1
3 6 . 7  L
6 5 . 3 C t
73.44
8 1 . 3 8
6 8 . 9 6
9 6 .  1 5

1( : r? .9Q
1 r : 1 9 . 1 7
1 1 1 .  9 9

3.O33 * * *

Y-SURF
( F T )

1 6 . 8 9
t 6 . 4 4
L 6 . 6 9
t 7 . 6 4
t 9 . 7 7
3 1 . 5 8
3 4 . 5 6
3 8 . 1 8
? t  ^ ?
+ 4 r  - t d

? -  q u

4 3 . 6 9
4 8 . 6 4
35. 1C)
5 8 . 5 0

1
3

4
B

6
7
I
I

1Ct
1 1
, t a

1 3

X-SURF
( F T )

L6.67
= 3 . 6 7
3 4 . 6 5
4 3 . 5 6
F' =Bg A .  { J

6 C ) . 9 3
6 9 . 3 3
7 7 . 4 1
8 5 .  1 6
9 ? . 3 3
9 9 . 4 6

1 0 5 . 9 ?
1 1 0 .  B g

3. ( )60  *+*

Y-SURF
(FT)

18 .37
18 .  11
18 .65
19.  9Ct
?1 .85
24.4e
27 .79
3 t .74
s6 .31
4L .49
47.?2
33 .49
59.  OB

I 
rruuRE suRFAcE SFECIFIED By ls cooRDTNATE FoINTs

POINT
NO.



I  orauRE suRFAcE spEcrFrED By 1:  cooRDTNATE polNrs

P O I N T
N O .

POINT
NO.

AILURE SURFACE S P E C I F I E D

Y-SURF
( F T )

1 8 . 3 7
1 6 . 3 3
r t  = a
I - r .  r i A

1 5 . 5 4
1 6 . 9 1
1 9 . 3 8

A ^  6 ?
: : - r  7 J

- t  E f l
l l  t ; J r J

3:.  t l1
3 9 . 3 8
4 6 . 5 0
5 4 . 3 6
6 1 .  C ) O

BY 13 COORDIT.IATE FOIT.ITS

Y-SURF
( F T )

1 8 . 3 7
1 6 . 4 6
1 5 . 8 1
1 6 . 3 4
1 8 .  0 4
2rl .  BB
? 4 .  8 1
2 9 . 7 6
3 5 . 6 5
42.37
4 9 .  8 ?
3 7 . 8 7
6 1 .  O O

1

4
5
6
7
a
I

1 0
1 1
t ?

13

X-SURF
( F T )

t 6 . 6 7
t g  n =
!-J . -l a'

34.  39
43 .38
q? ?tr

6 0 . 9 3
6 9 . 3 0
7 6 . 9 6
8 4 .  0 7
9 C ) . 4 3
93.94

1 r l o . 4 9
1 0 3 . 3 8

3 . 0 6 8  * * *

X-SURF
(FT)

L 6 . 6 7
3 5 . 4 9
3 4 . 4 6
43.44
5 ? . 2 8
6Cr. 83
6 8 . 9 :
7 6 . 4 4
B: .  ?4
8 9 . 3 3
9 4 . ? 7
9 8 , 3 0
9 9 . 3 9

3.O69 +*+

6

-

-

1

4
E

6
7
B
q

1 Q
1 1
I t



Y

. fJcr

FA x

50. r.,o

A

25.  OO +

5C,. Or.t +

I
L

7 5 ; 0 0  +

10c). oo +

1 3 5 .  O O  +

1 5 0 .  O O  +

173. Of-t  +

SC|C). CrCr +

?3. oct 75. ClCr 1 (lO . (:)0 1:5 . C-tC.t

s

.lt

.*

F
tll
*
+
,r

O'



--SLOPE STAEILITY ANALYSIS--
SII ' IFLIFIED JANBU I ' IETHOD OF SL]CES

IRREGULAR FAILURE SURFACES

PROBLEI' I  DESCRIPTION

BOUNDARY COORDINATES

1c'  ToF BoUNDARIES
!T.' TOTAL BOUNDARIES

GENWAL SED.  FONDI  FULLI  SECTION B-E '
UNSATURATED,  SEIST ' I IC  CONDITION

BOUNDARY
N O .

1
?

4
e

6
7
B
I

1 0
1 t
t ?

L 4
1 5
1 6
1 7
1 B
1 9
?o

X-LEFT
( F T )

3 .  O O
1 9 .  O O
39. OCI
9 7 . O Q

1 r 1 1 .  O O
103.  OO
1 0 7 .  O O
133. OO
153.  OO
1 8 4 .  O O
184.  OO
189,  OO
103.  OO
135.  OO
153.  OO
to1 .  oo
1i7. t r( t
134.  OCt
1g;. CrO

39.  OO

Y-LEFT
( F T )

1 4. r-t(t
1 9. ( ,O
:7. r:rQ
6 1 . 0 0
6 1 .  O C t
6 1 .  O O
6 1 .  O O
47.  OO
47.  OO
6 1 .  O O
61.  Or - t
61 .  Qr . t
61 .  OCr
45. Cro
45. OC)
6 1 .  O O
47. OCt
44.  OO
44. OCr
? 7 . 0 0

X-RIGHT
( F T )

1 9. ctcl
39 .  OO
97. CrO

1 c ' 1 .  O O
1C)3.  OO
1(:r7. OO
135. ClC,
152. OO
1 8 4 .  O O
?oo. oo
189.  OCI
1 9 1 .  O O
1 3 5 .  O O
15: .  OO
189. CrCf
1!7. OCt
1 3 4 .  O O
153.  OO
1 9 1 . C r C ,
1 3 7 .  O O

Y-RI6HT
( F T )

19.  CIO
37.  OO
51 . rl(r
6 1 .  O O
6 1 .  O O
6 1 .  O O
47.  OO
4 7 , Q O
6 1 .  O C t
68. OO
6 1 .  O O
6 1 .  O O
45. OC)
4 5 .  O O
6 1 ,  O O
4 7 .  O O
44.  OO
4 4 .  O O
61.  ( t t )
4 7 .  O O

SOIL TYFE
BELOUI BND

t
1

a

4
4
4
4
1
4

a

t

1
1
1
1



TSOTROFIC SOIL  PARAMETERS

4 TYPE (S)  OF

SOIL TOTAL
TYFE UNIT WT.

N O .  ( P C F )

1  B 5 . O
3 133. r- t
3 7c.r. g
4  1 1 5 .  O

S O I L

SATURATED
U N I T  W T .

( F C F )

1 0 1 .  O
1 4 Q .  O
1OCt .  O
1 ! 5 .  O

COHESION
INTERCEFT

( F S F )

230. O
2311. (r

1C)rX-).0
. C )

F R I C T I O N
ANGLE
( D E G )

3 1 .  C '
5 3 .  t t
30.  o
45. Ct

PORE
FRESSURE

F'ARAT',IETER

.oo

. cxl
. c-ff.l

. ()c,

PRESSURE
CONSTANT

( F S F )

. f.l

. t-1

. 0

. 0

F'IEZOI' IETRI C
SURFACE

N O .

1

I
I

I



HAVE BEEN SFECIFIED

F O I N T
N O .

1
3

A HORIZONTAL EARTHEUAI(E LOADING COEFFICIENT
OF . OBt] HAS BEEN ASSIGNED

A VERTICAL EARTHOUAI,:E LOADIT.IG COEFFICIENT
OF . I)QCI HAS BEEN ASSIENED

CAVITATION PRESSURE = .o PSF

O' 
PlEzonETRIc suRFAcE (s)

UNITWEIGHT OF WATER = 62 .40

PIEZOI1ETRIC SURFACE

X-WATER
(FT)

111 .Qr ' - r
1BO.Ot l

NO. 1 SPECIFIED BY 3 CCIORDINATE FOINTS

V-WATER
(FT)

59. crct
59 .  00



.EARCHING ROUTINE WILL
,F  WHICH THE FIRST T

TO AN ARE* DEFINED BY
t^IILL DEFLECT SURFACES

1 BOUT{DARIES
UFWARD

BOUNDARY
N O .

1

X-LEFT
( F T )

58. r lQ

BE LIT.I ITED
BOUNDARIES

v-r trFT
( F T )

. rlc|

X-R I  GHT
( F T )

3r:rrl. CtC)

Y-RIGHT
( F T )

6 1 . 0 0



^-,  CRITICAL FAILURE SURFACE SEARCHING I ' IETHOD' USING A RANDOI' I

! ; cnu IGUE FoR GENERATING c IRcuLAR suRFAcESi  HAS BEEN SFECIFIED.

1I)O TRIAL SURFACES HAVE BEEN GENERATED.

1I]  SURFACES INITIATE FROT'I  EACH OF 10 POIT.ITS ESUALLY SFACED
ALONG THE GROUND SURFACE BETWEEN | = l ( : t . (Jt l  FT.

AND [ = -re. O(:t FT.

EACH SURFACE TERI1INATES BETWEEN
AND

UNLESS FURTHER LII ' I ITATIONS WERE
AT WHICH A SURFACE EXTENDS IS Y

9 5 .  O Q  F T .
I  1 5 . ( ] 0  F T ,

I ! " IFOSED,  THE MINIFIUM ELEVATION
= 5 .  r l t l  FT.

9 .OO FT.  L INE SEGI , IENTS DEFINE EACH TRIAL FAILURE SURFACE.



-.:oLLOWING ARE DISPLAYED THE
r AILURE SURFACES EXAFITNED.-r. tRST.

TEN I ' IOST  CRIT ICAL
THEY ARE ORDERED

OF THE TRIAL
-  I ' IOST CRITICAL

SAFETY FACTORS ARE CALCULATED BY THE MODIFIED BISHOF I ' IETHOD.

FAILURE SURFACE SFECIFIED BY 14 COC]RDINATE F 'OINTS

P O I N T
N O .

POIT.IT
N O .

1

4
5
6
7
B
I

1 0
1 1
t ?

1 4

X-SURF Y-SURF
( F T )  ( F T )

1 0 .  ( l C )  1 6 .  1 9
L e . 9 7  1 5 . 4 r . r
2 7 . 9 7  1 5 . 4 2
5 6 . 9 3  1 6 . 2 4
4 = t . 7 8  t 7 . e 3
5 4 . 4 6  3 0 . ? 4
6 3 . 8 9  2 3 . 4 0
7 1 . 0 0  ? 7 . 2 9
7 8 . 7 4  3 1 .  8 9
8 6 . C I 3  3 7 . t 6
93. gS 48. C)6
9 9 .  t ) B  4 9 . 5 4

1 0 4 . 7 3  5 6 . 5 5
1 o 7 . 5 2  6 Q . 7 4

1.357 * * *

FAILURE SURFACE SPECIFIED BY 14 COORDINATE FOINTS

1
:
i.

4
5
6
7
B
9

t r j
1 1
t ?

1 4

X-SURF Y-SURF
(FT)  (FT)

1Q.  t l ( t  16 .  19
1 8 .  e 5  t s . : l
? 7 . 9 3  1 5 . 0 7
3 6 . 9 ?  1 5 . 7 8
43.78  17 .32
3 4 . 4 7  1 9 . 6 9
6 3 . 8 9  3 t . 8 6
7 0 . 9 8  ? 6 .  8 1
7 8 . 6 6  3 1 .  E C r
8 5 . 8 7  . : 6 . 8 9
9 : . 5 4  4 2 . 9 3
9 8 . 6 3  4 9 . 3 7

1 r l 4 . 0 g  3 6 . 7 3
1 C t 6 . 6 7  6 1 .  t l .

1 . 5 5 7  * + +



(D ^TLURE suRFAcE sFEcrFrED By 14 cooRDINATE polNrs

P O I N T
N O .

1
?

4
E

6
7
I
?

1 r-)
1 1

1 4

X-SURF
( F T )

3 0 . 3 1
3 9 .  1 6
4 8 .  O 1
3 6 . 7  L
6 5 . 3 0
7 4 . 4 4
8 1 .  ; 8
8 8 . 9 6
9 e . 7 3

1 r ) ? . 9 C t
LCtg .  t7
1 1 1 .  9 9

L . 3 7 1  * * *

Y-SURF
( F T )

1 6 .  8 8
1 6 . 4 4
t 6 . 6 9
1 7 . 6 4
1 9 . = 7
3 1 . 5 8
2 4 .  9 6
3 8 .  1 8
? -  A =
i,! . ..t Er

= t  4 t
i r /  .  L l

4 : . 6 9
4 8 . 6 4
55.  1C)
5 8 .  5 0

1
4

4
5
6
7
I
I

1 0
1 1
r a

X-SURF
(FT)

1 8 .  8 9
? 7 . 8 7
3 6 . 8 6
4 5 . 8 1
5 4 . 6 3
o . J .  j j

7 1 . 3 7
7 9 . = 3
8 7 .  1 3
94.  ?3

1CrCr. 79
1 0 6 . 7 6
1 1 C r .  1 6

L . 3 7 7  * * +

Y-SURF
(FT)

t8 .97
18 .33
18 .51
19 .52
?1 .54
?3 .96
27 .36
31 .50
. J6 .  ; ,  /

4 1 . 9 0
48.  06
3 4 . 7 9
5 9 . 4 3

O.ILURE 
suRFAcE spEcIFrED By 1r cooRDTNATE poINTs

F O I N T
N O .



U n rLuRE suRFAcE SFECIF IED By  14  cooRDTNATE Fo INTS

F O I N T
NCt.

I

:

4
E

6
7
B
9

1 (:t

1 1

t 3
t 4

X-SURF
( F T  )

. -  - ^
l ; r  - 4

: 1 .  0 9
:c). 116
39. fJ6
48.  r11
5 6 . 8 4
6 = . 4 7
7? Cal

8 1 . 8 3
8 9 . 4 4
9 6 . 3 7

1 r : r : . 1 6
1 c ' 9 .  1 7
1 1 4 . 3 C t

1 .58C)  *+*

Y-SURF
( F T )

1 6 . 8 8
15. -:,6
1 4 . 6 5
1 4 . 7 7
r t  ' t -
I J r  /  i

17 .4e
3r.r. 05
- +  = a
- . : , .  i ' 7

= 7 . 4 9

37.  gO
4 ; . 9 3
5 0 . 6 3
5 7 . 4 C t

1
=

4
.i

6
7
B
9

1Ct
1 1
1 3

1 4

X-SURF
(FT)

1?  1 r - t
.t t ?,1

3 0 . 3 1
7,9 .  t7
4 8 . 0 3
36.7  6
6 3 . S C t
7 3 . 6 1
8 1 . 5 :
8 9 . 3 4
9 6 . 6 7

1r13. 6Cl
1 r 0 .  0 9
a  a -
L  L ; ' .  f  I

1 . 3 8 1  * + +

Y-SURF
( F T )

1 6 .  g B
1 6 .  4 3
1 6 . 6 5
a u  e =
a / . -rrJ

1 9 .  O E
: 1 . 3 8
2 4 .  1 3
: 7 . 5 8
3 1 . 6 5
: 5 . 3 1
4 1 . 5 2
4 7 . 2 6
5-?,.50
3 7  . 6 1

O 
otLURE suRFAcE sFEcrFrED By 14 cooRDrr.rATE FoTNTS

P O I N T
NO.



O 
AILURE suRFAcE sFEcrFrED By 13 cooRDTNATE F,orNTS

P O I N T
N O .

AILURE SURFACE SPECIFIED BY 13 COORDINATE POINTS

F O I N T
N O .

X-SURF
( F T )

L 6 . 6 7
? = . 6 7
s 4 . 6 5
4 3 . 5 6
E':t ?Eg - .  i . J

6 ( t . 9 3
6 9 . 3 3
7 7 . 4 L
8 5 .  1 6
o-r q?

,  - a  g ' - r

9 9 . 4 6
1Cr5 .  92
I  1 t l .  gg

1 . 5 8 3  * * +

X-SURF
( F T )

t 6 . 6 7
2 5 . 6 6
3 4 . 6 5
4 3 . 5 6
e -  = A
J J .  J 4

6f.t. 94
69. t-rq
7 6 . 8 6
8 4 .  : 1
9 1 .  0 4
9 7 . 2 9

1 0 : . 8 9
1 r 1 5 . 3 9

1.59 :  * .F . *

Y-SURF
( F T )

1 8 . : 7
1 8 .  1 1
1 8 . 6 3
1 9 .  9 C r
3 1 . 8 5
3 4 .  4 8
? 7 . 7 9
- = t . 7 4
3 6 .  : 1
4 1 . 4 9
4 7 . ? 2
5 3 . 4 9
8 9 . 0 8

Y-SURF
( F T )

1 8 . : 7
L 7 . B O
1 8 .  1 9
1 9 . 4 3

a {  t r

24 .  42
:8 .13
; : . 58
J f  o  f  ? )

43 .52
50 .  10
57 .  13
61 . OC,

1
?

4
e

6
7
I
9

1Ct
1 1
t ?

F

o
1
a

4
g

6
7
I
9

1 0
1 1
! a



I  ^ ILURE suRFAcE spEcIFrED By t4  cCIoRDINATE F. INTS

P O I N T
N O .

1

L

J

4
E

6
7
B
I

1( '
l t

1 ?

I ; .

t 4

X-SURF
( F T )

i a: -rt

3 1 .  C r 6
3 0 .  0 3
3 9 .  0 3
4 7 . 9 t
5 6 . 3 8
6 4 .  9 2
7 3 . 8 C t
8 0 . 1 2
8 6 . 7 9
ctt ?' i

I  J .  t  L

9 7 .  8 i
10 : .  c )3
1Cr?. 5C)

1 . 5 8 9  * * *

Y-SURF
( F T )

1 6 .  B B
1 5 . 1 6
1 4 . 4 6
1 4 .  8 3
1 5 . 3 1
1 8 . 6 !

, A A
i !  o  r -14

4 t  ? -
i E l r  i . /

3 1 . 6 0
3 7  . 6 4
4 4 .  4 1
3 1 . 8 f
= 9 . 7 9
61 .  OCt

1
?
t,

4
t

6
7
B
9

1 0
1 1
1 ?
r =

X-SURF
(FT)

L 6 . 6 7
: 5 . 6 1
3 4 .  6 1
4 . - . = 6
F- ??
i r 3 .  d t t i

6(t. 93
6 8 . 9 3
7 6 . 3 9
B-? . .66
9(:r. 06
C'E ??

1C)Cr .  59
1 0 1 . 8 7

1 . 5 9 t J  * * +

Y-SURF
( F T )

1 8 . 3 7
17.  3C)
a t  ? -
L l c i t A

18 .34
20 .34
-? ?r ' r
i a , .  i . \ ,

27 .  t 9
31 .94
?t Fa
; . t . i ) 1

43.84
50.  83
5 8 .  4 1
6 1 .  O O

O 
otLURE suRFAcE spEcrFrED By ls cooRDTNATE FoINTs

P O I N T
N O .



Y

.oo 35. Otl

x

5C-r. ('J(l

TA

.o0

A

35. Cttl +

5Cr. CrO +

I

75. OCt +

lQO.  OO +

1:5. CrO +

1 5 Q . o c r  +

175. t:rcr +

itJtj. rJ(-r +

o
I

s

+.*
i

F
w
+
*
+

o



- -SLOPE STABIL ITY ANALYSIS- -
SIF IFLIF IED JANBU I ' IETHOD OF SLICES

IRREGULAR FAILURE SURFACES

FROBLEI1  DESCRIFTION

BOUhIDAF:Y COORDINATES

1Q TOF' BOUNDARIES
3C' TOTAL BOUNDARIES

GENWAL SED.  FOND,
SATURATED,  STATIC

F U L L ,  S E C T I O N  B - B '
C O N D I T I O N

BOUNDARY
N O .

1
3

4
E

6
7
B
I

to
1 1

1 4
I E

1 6
t 7
1 8
1 9
:r'J

X-LEFT
( F T )

.3. OCr
1 9 .  O O
39. CtCt
9 7 . A O

1Cr 1 . r)C,
1(:)3. OO
1C)7.  OO
135.  OO
152.  OO
1 8 4 .  O O
1 8 4 .  O O
189.  r )O
1O.1. QCr
135. tXr
153. CrC)
1 O 1 .  C t O
137. Cr(r
134. Of. t
13-: .  CtO

:9 .  OO

Y-LEFT
(FT)

14 .  0c ,
19. r)r l
37 .oc r
61 .00
61. Cr(:t
61 . OCt
61 .o r - t
47 .  OO
47. ( ]Ct
6 1 .  O O
6 1 .  O O
6 1 .  O O
61 . Ctrl
45 .oc t
45. CIC,
6 1 .  O C t
47 . Crtlt
44. (:tC)
44. ClCl
37 .  OO

X - R I 6 H T
( F T )

1 9 .  O C )
?9. ( lO
97. CtCt

1( l1 .  r l t )
103. CtCl
1f-r7. r:rcr
135. CtC,
15 i .  OO
184.  OC'
2CrQ.fJo
189. CtCf
1 9 1 .  O O
139. C,C,
153. (-r(t

189. CtC,
127.  OO
154. CrO
153. O(]
1 9 1 .  C t C l
1 3 7 .  O 0

Y - R I G H T
( F T )

19. CrCr
37. f.ro
61.oc r
6 1 .  O O
61 . Crrl
6 1 .  C I O
47. OCt
47. OCr
61 . OC,
6 8 . 0 0
5 1 .  C ) O
6 1 .  O O
45. Cr(t
45. OCt
61.  CtO
47.  OO
44.  OO
44. CIf.t
61. Crf- t
47 . QC)

SOIL  TYFE
BELOW BhID

1
1
2
a

4
4
4
4
I
4
.f

1
1
1
1



AsornoFlc soIL PARAr'IETERs
-

4  TYPE (S)  OF

S O I L  T O T A L
TYFE UNIT WT.

N O .  ( F  C F )

1  B 5 . O
:  133.  Ct
3 70. t l
4  1 1 5 . 0

S O I L

SATURATED
U N I T  W T .

( F C F )

to l .o
14r-t. 6
100 .0
135.  Ct

COHESION
INTERCEFT

( P S F )

33c . t .6
33t1. Ct

1OoC) .  C)
.c)

F R I C T I O N
ANGLE
( D E G )

3 1 .  ( t
5 : .  O
3Ct .  O
43. Cl

FORE
PRESSURE

PARAI,IETER

. Crf-)

.0 ( : )
. rlo
. (-Jrl

FRESSURE
CONSTANT

( F S F )

.c ,

. 0

. c t

. 0

F.I  EZOI' IETR I C
SURFACE

N O .

1
1
t

1



1 PIEZOI ' IETRIC

UT.IITWEIGHT OF

SURFACE (S)  HAVE BEEN SFECIFIED

WATER -  53 .4Ct

F IEZO}{ETRIC

F O I N T
NO.

1
3

4
5

SURFACE NO.

X-WATER
( F T )

3. Or-l
19 . tlr.t
39. tXt

1 1 1 . C t O
18Cr .  OO

1  SFECIF IED BY 5

Y-WATER
(FT)

14 .  OCt
19 . t lt l
37. Cttl
59. Cr(r
59. rXr

CBORDINATE FOINTS



oEARCHING ROUTINE WILL
:  W H I C H  T H E  F I R S T  1

TCI AN AREA DEFINED BY
WILL DEFLECT SURFACES

1  B O U N D A R I E S
UF,WARD

BOUNDARY
N O .

1

X-LEFT
( F T )

58.  OCt

BE L IT1ITED
BOUNDARIES

Y-LEFT
( F T )

. rl0

X - R I 6 H T
( F T )

3(:r(1 . ('J(:t

Y-RI  GHT
( F T )

61. ( :r( : r



CRITICAL FAILURE SURFACE SEARCHING I1ETHOD'  USING A RANDOT'1
JCHNISUE FOR GENERATING CIRCULAR SURFACEST HAS BEEN SFECIFIED.

1C,O TRIAL SURFACES HAVE BEEN GENERATED.

1C' SURFACES INITIATE FROF1 EACH OF 1(]  FOINTS EOUALLY SPACED
ALONG THE GROUND SURFACE BETuIEEN X = l(:'.()c-r FT.

AND I = ]Cr. f-xl FT.

EACH SURFACE TER]'IINATES BETbIEEN
AND

X =
l =

9 5 . 0 0  F T .
1 1 5 . Q 0  F T .

UNLESS FURTHER LIMITATIONS WERE IF4FOSED, THE MINII ' IUM ELEVATION
AT WHICH A SURFACE EXTENDS IS t  =  E .  r l0  FT.

9.()( ]  FT. LINE SEGI' IENTS DEFINE EACH TRIAL FAILURE SURFACE.



?OLLOWING ARE DISF.LAYED THE TEN I ' IOST CF: IT ICAL OF THE TRIAL
'AILURE SURFACES EXAMIT.IED. THEY ARE ORDERED - I '1OST CRITICAL

F I R S T .

SAFETY FACTORS ARE CALCULATED EY THE I ' IODIFIED BISHOF' I lETHOD.

FAILURE SURFACE SFECIFIED BY 14 COORDINATE FOI I . ITS

Y-SURF
( F T )

1 6 .  B B
1 3 .  t 6
7 4 . 4 6
1 4 . 8 3
1 6 . 3 1
1 8 . 6 :

a -  , 1 6
- - .  r - ' !

! 6 .  i 7
. l 1 . 6 t l
3 7 . 6 4
4 4 . 4 t
5 1 . 8 i
3 9 . 7 9
6 1 .  O O

1

4
E

6
7
I
9

1()
1 1

1 4

F O ] N T
N O .

P O I N T
N O .

X-SURF
( F T )

a l .  r ) 6
30.  03
39.  t )2
4 7 . 9 t
5 6 . 5 8
6 4 . 9 :
73. Br:t
B O .  1 ?
e6.79
o ?  7 a

9 7 .  8 :
1 0 3 .  0 3
10?. gc)

1. Cl76 **+

X-SURF
( F T )

10.  oc)
r 8 . 4 3

3 6 .  L 7
4 5 .  1 6
54. t)  t
6 ? . 3 4
7 r 1 . 6 1
78. (16
8 4 . 7 6
9 t 1 . 5 8
9 5 .  4 1
9 9 .  t 7

1 0 1  .  6 :

1. C)B(:)  *++

FAILURE SURFACE SPECIFIED BY 14 COORDINATE POINTS

I

3
'.i'

4
F

6
7
tr
9

1 0
1 1

1 4

Y-SURF
( F T )

1 5 .  1 9
1 3 . 0 3
1  1 . 0 5
1 0 . : 7
tL ) .72
1 3 .  E 9
I B  ' E
I J e  i r J

1 9 .  : 3
: 4 . 3 8
: . 0 . 3 9
4 7 .  t 6
4 4 . 7 3
Ei -  6 -
J - .  t  t l

5 I . f-r(:i



O IILURE suRFAcE spEcrFrED By 14 cooRDTNATE porNTS

P O I N T
N O .

1
3
a

4
5
6
7
El
I

1 r )
1 1

1 4

X-SURF
( F T )

1Cr. C)r l
1 8 . 9 5
? 7  . 9 3
3 6 . 9 3
4 3 . 7 8
3 4 .  4 7
6 i .  8 9
7 Q . 9 8
7 8 . 6 6
8 5 . 8 7
9 : . 5 4
9 8 . 6 :

1Cr4. r l5
LQ6.67

1. C)83 ***

Y-SURF
( F T )

1 6 . 1 9
I  F  - {

15 .  07
15 .78
a t  t -
L f  o i t - 1

1 9 . 6 ?
3 : . 8 6
? 6 .  B 1
- = 1 . 5 C t
5 6 .  8 9
4 3 . 9 3
4 9 . 3 7
36.7=.t
6 1 .  O O

1

a

4
5
6
7
B
9

1 0
1 1
, t ?

1 :
1 4
I E

X-SURF
(FT)

10.  oo
1 8 . 4 1
3 7 . 1 8
36. 1'4
4 5 .  1 3
3 3 . 9 9
6 3 . 5 6
7ct.  67
7 8 .  1 B
8 4 . 9 6
9Ct. 97
95.  83
9 q . 7 t

1 0 3 . 4 7
1 0 3 . 5 4

1 . 0 8 3  * * +

Y-SURF
( F T )

1 6 .  1 9
. 1 3 .  9 9
1 C ) . 9 6
1 0 .  1 3
1 0 . 5 1
1?.  ro
1 4 . 8 7
Le.77

a ?  t a
i r j .  /  i ,

29 .65
35 .43
43 .95
92.  06
6 C t . 6 3
6 1 .  O O

o.rLURE 
SURFACE SFECTFTED By 15 COORDTNATE POTNTS

P O I N T
N O .



O 
, ILURE SURFACE SFECIFIED By 1s COoRDrr . lATE F 'OINTS

P O I N T
N O .

I

4
B

6

EI
9

l C t

1 1
l ?

t 4
I E

X-SURF
( F T )

1 a  
" "

21.  t l t l
: 9 . 9 4
3 8 . 9 3
4 7 . 9 L
= 6 . 7 7
6 5 . 4 3
7_: . .81
8 1 . 8 3
8 9 . 3 8
9 6 . 4 ?

1 0 3 .  B B
1r18.  68
1 1 3 . 7 6
1  1 4 .  1 =

1 . 0 8 8  + * *

Y-SURF
( F T )

1 6 .  B B
1 4 . 9 1
13.  Br
1 3 .  c r 1
1 4 .  : 9
t : .J.87
1 8 . 3 1
? 1 . 6 ( : )
-tti 7 I

3( r .59
36 .  19
4 ? . 4 6
4 9 . 3 4
3 6 . 7 7
= 7  . 4 3

1
:
.r

4
B

6
7
El
9

1 r-r
11
1 ?

l L l

1 4
r 1 3

X-SURF
(FT)

1rj .  crct
1 8 . 3 4
:7 .  05
3 5 . 9 8
4 4 .  9 8
33.9c . r
6 3 . 5 8
7 Q . 8 7
7 8 . 6 4
8 5 . 7 6
9: .  09
9 7 . 3 4

1 C r 3 . 0 1
1r )5 .  4 :
1 C r 6 . 6 6

1. t1B9 *.F. i

Y-SURF
(FT)

16 .  19
13 .  E1
1Cr.  54
9 .43
9 .49

10 .72
13 .  10
16 .60
:1 .  14
?5 .65
33. cr4
40 .  ?1
48. r)?
56 ,34
61 . o(l

O,,rLuRE suRFAcE sPEcrFrED By 1g cooRDTNATE porNTS

P O I  N T
N O .



|  
. tarRE suRFAcE sFEcrFrED By 14 cooRDTNATE poINTS

FO INT
N O .

1

4
Ei

6
7
I
9

1C,
1 1
1 ?

l ?

1 4

X-SURF
( F T )

10.  oo
t 8 . 9 7
? 7 . 9 7
3 6 . 9 3
4 5 . 7 8
3 4 . 4 6
6 3 . 8 9
71 .  OCt
7 4 . 7 4
8 6 .  0 3
9 : . 8 3
99. C,B

1Cr4 .  73
1 ( r 7 . 5 ?

1. Cr9O *r.*

Y-SURF
( F T )

1 6 .  1 9
1 5 . 4 r . t
1 5 . 4 :
1 6 .  2 4
1 7 .  8 5
2 C r . 3 4
: . : . 4 0
,17 ilo

3 1 .  8 9
3 7 .  L 6
4 3 . 0 6
4 9 . 3 4
5 6 . 5 5
6 0 . 7 4

1
a
3
4
e

6
7
I
I

1C)
1 1

t a ?

1 4
r t

X-SURF
(FT)

t a  a - t
a - .  - -

2 1 .  C r 3
= 9 . 9 6
3 8 . 9 6
4 7 . 9 7
3 6 . 7 5
6 5 . 4 6
7: .  85
8 1 . 8 9
8 9 .  3 0
9 6 . 6 1

1r t3 .  13
1Q9.  ( )6
1  1 4 .  : 9
I  1 4 .  7 1

I .  091 *.*+

Y-SURF
( F T )

16.  E IB
1 4 . 9 9
1 3 . 9 6
1 3 .  B O
1 4 . 5 1
1 6 .  O B
1 8 . 5 1
? t . 7 6
3 5 . 9 1
3 0 . 6 1
3 6 . 1 3
4 3 . 3 1
4 9 .  1 0
3 6 . 4 3
5 7 . 1 5

o 
1ILURE SURFACE SPECTFTED By 13 COORDTNATE FOTNTS

P O I N T
NO.



O ^IL,RE suRFAcE spEcIFrED By 14 . . .F:DINATE porNTS

F O I N T
N O .

F.OINT
N O .

1

o

4
t

6
7
I
q

1( l
1 1
l ?

L 4

X-SURF
( F T )

t ?  ? a

? 1 .  0 9
3 0 . 0 6
39.  t lo
4 8 .  ( )  1
3 6 . 8 4
6 3 . 4 7
7 3 . 8 3
8 1 .  B ;
8 9 . 4 4
9 6 . 3 7

1 C ' 3 .  1 6
1 ( 1 9 .  1 7
1 14 . 3f_t

1. f -r91 .F+,*

Y-5URF
( F T )

1 6 .  B B
1 5 . 3 6
1 4 . 5 5
1 4 . 7 7
i B  t -
L t l t  I  r

1 7 . 4 8
3( - r .05
n.? =C?

?7  . 4e

37 .  E0
4 I . 93
5t : r .63
37.4t7

I
3
=

4
E

6
7
E
g

1r )
1 1
I ':l

l 4

I  
r ruuRE suRFAcE spEcrFrED By 14 cooRDTNATE FoTNTS

X-SURF
( F T )

t 4 . 4 4
27,. {17
3 1 . 9 6
4 0 . 9 5
49. 9f- t
5 8 . 6 3
6 6 . 9 7
74.  8 ( l
8 1 . 9 5
8 8 .  3 1
9:. .76
9 8 . 3 0

1(11 .  34
1 ( J 1 .  g 9

1.  (J97  * * *

Y-SURF
(FT)

1 7 . 5 8
1 4 .  9 9
1 . : . 5 9
1 3 . 4 0
1 4 . 4 1
1 6 . 6 3
1 9 . 9 8
= 4 . 4 2
2 9 . 8 8
3 6 . : 5
4 : , .  41
5r .24
5 9 . 6 C t
6 1 .  Q O

+**
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. c,ct

A

33. CrCr +

5(1. (JC, +

I

75. r'lr) +

1CtCt. (:,C.r +

135. t lct  +

130.  (JQ +

17=. ( l ( : '  +
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o
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e
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EARTH FAX
M i d v a l e ,  U T ( s / n  5080 )

PROBLE:.1 DESCRIPTION

BOUNDARY COORDIIJATES

10 TOP I IOUNDARIES
I5 TOTNL tsOUi{DARITS

--SLOPE STABIL ITY ANALYSIS- -
SII . IPLIFlED JAI ' I3TJ I , IETIIOD OF SLICtrS

IRREGULAR FAILURE SURFASES

GEIW]AL SED.  PO} ID,  FULL,  SECTIOI . I  C-C '
b ISATUF,ATED,  STI iT IC COI IDIT ION

tsCUNDARY
NO.

1

2

4
5
6
7
I
9

10
11
L2
I J

l- .i

15
15

SOIL TOTAL
TYPE U: { IT  I ]T .

SATURATED
UNIT  W? .

1C1 .0
t  40 .0
10c .0
1 t (  n
4 - J .  V

COHES ION
Ii{TERCEPT

23C.0
230 .0

10uC.0
.u

FP. ICTION
r  r t . ?  F

AN\ : IJ I ,

(DEG)

? 1  n
J L . w

. : J .  U
a .  n
4  \ .  .  v

t J  e  V

Y-RIGHT

21 .50
31 .50
46 .0C
45 .50
54 .0C
51 .00
54 .00
54 .00
42 .C0
12  . 00
40 .50
40 .50
45 .50
39 .5C I
15 .50
39 .50

PORE
i /  KL> > Ut(L

PAR}.}:ETER

i ,n

.0c

. 00

.00

SOIL TYPE
DELCIT E}ID

t

1

I

2
2
J
A
t

;
1

2

'l

r

PP.ESSURE
CONSTAI|T

.0

. U

. 0

.c

D  T F T n ? / r T p  1  1 -

5 U ! ( I  A L I .
t ' n
t \ J .

I
I

1

X-LEFT

1 .00
i6 .50
. i  /  .  )u
29 .00
, i 4 .00
50 .00
6 .1 .50
e1 .00
70 .00
93 .00
6? .00
93 .50
61 .50
,3 .00
14 .00
31 .00

t '  ?  F F ;

a g g a a

24 .50
24 .30
31 .50
46 .C0
45 .50
5c .00
54 .00
54 .00
54 .00
42 .00
54 .00
4U .50
54 .00
? o  q n
- J  .  J V

15 .50
45 .50

X-R IGHT

16 .50
27 .50
29 .00
44 .A0
50 .00
b . i .  f u

67 .00
7C .  O0
93 .0C

1C0 .00
93 .5C

100 .00
41 .00

lC0 . r r0
81 .00
93 .00

ISOTROPIC SOIL PARAMETERS

. i  TYPE (S )  OF SOIL

I
2

r J5 .0
1 l ?  n

7u. ( r
' : 1 q  no;

I  h ? F t i t . - F n ? ^

I  T  I  L L J : . I L .  I l I  g SUITFACE (S ) r F ? - h

I I n V L  J & L r .  5 r ' L - t f  L L U



^ ' A I L U R E  S U R F A C E  #  1  S P E C I F I E D

VoAFETY FAcroR =  2 .225

EARTH PAX
l l i d v a l e ,  U T

X-CENTER a
Y-CENTER =
RADIUS =

(s /n  5080 )

24  . 47
t h .  t )

P O I N T  X - S U R F  Y - S U R F
N O .

BY 15 COORDI iJATE POINTS

ALPIiA
(DEG )

- 1 . 6 t

- z . zo
3 .31

I r . : )
2J .15
25 .75
. : l . J o

t r Z . >  I
g o .  J . o

53 .78

54 .99

DQ

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.  t 0

.00

.  i '0

. 00

.00

.00

.0c

. 00

.0c

1

2
3
t

5
6
7
8
9

10
1 1

L2
13
i . i
1 t

15 .  ! 0

24  . 95
29 .94
31 .  aE
39 .72
4q  . 1L
18 .92
q ?  1 0

57 .18
C U .  L ; b

54 .20
0  /  . l _ f

69 .70
t u . > z

1 q  ? q

I o . 23
2 2 , . 1 )

1 9 .  Z Z

2e.25
2Y  .17
32 .4L
37 .30
. r I . E ' D

9 i . 3 I

. r O .  b  /

51 .05

tu .  ) v
60 .43
v z . > 5
61 .35
65 .43
66 .5J
u  / .  Uu
0 a . t ) z

c 9 . 7 a

/ V . I U

/ U . O . t

z . l  .  ) v
23.82
23  .62
1 J . J L

z . {  .  o t
25 .94
z t . b l
29  . 84
32 .41
35 .45
J O .  E J

a Z .  J O
. l o .  ) y

50 .89
>J .>2

-
-

L t L . l f

l f o .

1
z
2

5
6
7
I

10
1 1

L Z
1 ?

L1
1 a

16
T7
18

20
t 1

22
23
2,,
/_ )

DX Dr't

1 .50  15 .59
3 .  45  53 ' o .79
5 .00  23C5 .36
2 .55  1802 .20
1 .50  2263 .33

. t 1  2100 .69
4 .91  10769 .52
1  . 64  9975 .79
1  . 2b  i t 43  . 75

.41  754 .e9
i . 50  8509 .87
:  . 27  a431 .33
r . 99  7985 .19
2 .e2  5192 .18

.86  1613 .56
a  a -
J .  J J  ) +  I  l . b )

. 30  133 .89
r . u )  z : : : . 3L

.b5  659 .91

.  15  1 .13  .  60
2 .55  1598 .63

.  16  1>  . 2 i

. 14  37 .90

.35  73 .71

.57  5a , . 10

DU

2507 .39
6079 .40
8824 .44
1512 .81
2013 .02
1653 .  v0
8543 .03
4325 .80
7189 .86

o t L . z z
7253 .35
o f t i U . J Y

5633 .34
3044 .50

go ,2  . 06
5 ) t  t . > 6

293  . 49
f  t t Y  ;  I

^ a
. | L q . Z J

I a . 08
1015  .  12

Z ! - .  z L

L Z . I L
t  ^ t
. r .  Z ,

  
.  U U

DN

28 .75
a -

Z g  t . 9 l
^ .

' L Z . J L

561 .05
544 .10
786 .  i 3

3918 .63
3555 .51
2859 .77

2 r5 .36
3125 .10
<  < - ,  ,  r  \

3445 .  9  e
2 i  61 .60

871 .55
3151 .03

z b t . l l
1 ;19 .56

103 .91
d1 .  i 5

L J D .  / I
:  ( ,
! .  V t

- 131 .51
-1u1 .96

50 .3o

h C rU J L

1 1 ' t  ' t ?
- 5 4 . 4 J

) . r t .  l 5

z b z . u t
J J I . J I .

r  |  \  i !  \

a  a  a .

I I O I .  f O

I t ' E J . ) U

o / f . o l
i  1 c .  ( r  ?

941 .27
1009 .99
r033 .92

a , r r
O . l t . > L

i 38 .72
954 .2e
i75 .68
i : 4 .81
. : Z L .  z O

I I D . I O

347.51
:_c5 .13

t ^
\ L 2 .  t Z

J t 3 . ) /

/ .  I  .  L J



EARTH FAX
M i d v a l e ,  U T ( s l n  5050 )

.qILURE SURFACE # 2 SPECIFIED BY 15 COORDINATE POINTS

SAFETY FACTOR = 2 .259

X-CEN?ER .
Y-CENTER =
RADIUS =

19 .31
75 .  58

52 .73

^

v
DL

POINT X-SURF
NO.

r  11 .57
2  L6 .64
3  2 I . 64
1  26 .62
5  31 .54
6  36 .34
7  40 .99
8  15 .44
9  49 .66

10  53 .61
11  57 .25
L2  60 .55
13  53 . . i 8
L4  66 .01
15  66 .85

? f iF

NO.

1
2
3
4
l

6
7
8
9

10
1 1

L Z
13
14
15
15
I7
I O
1 q

20

z z

x

14.  08
16 .57
19  .14
24 .L3
27 .06
28 .25
30 .27
33 .94
J E . D O

12 .49
44 .72
. ,  l . ) )

51 .  54
55 .43
5E .53
60 .27
61 .16
52.  e2
63 .99
65 .25
66 .20
o o .  o z

Y-SURF

21 .50
24 .01
24 .00
21  . 43
25 .38
26 .77
24 .6L
30 .88
5 5 .  f O

36 .63
40 .05
{3 .81
47 .87
52 .  18
54 .  C r0

DX

4 .  83
.14

5 .00
4 .98

.88
1 .50
2 .54
4 .80
4 .65
3 .01
L .44
4 .22
3 .95
3 .54
2 .75

.55
L .22
1 .71
1 .02
f . f l

.39

.45

ALPHA
(DEG)

-5 .51
- . 18
' r . 26

10 .69
I O .  A J

21 .55
27 .00
32 .43
37 .85
43 .30
46 .73
51 .L7
59 .60
65 .04

DW

115 .92
7 .63

1100 .30
25E1 .11

592 .66
2119 .36
5330 .35
9586 .17
8448 .98
19L9 .67
2263 .88
6771 .L7
639  1 .55
5724 .64
4008 .15

7  44 .40
1510 .53
1693 .23

719 .55
571 .57

49 .20
r5 .56

DU

9405 .05
23L .23

8735 .00
8665  . 9  7
1530 .99
259  1  . 63
4324 .L9
8088 .47
7585 .18
177  L .26
2L73 .23
6172 .15
5275 .10
426 t . 4L
2699 .1L

440 .7e
952 .39
968 .92
411 .78
204 .31

.00

.00

DN

95  .62
4 .49

422 .45
92L .22
203 .  t 2
756 .92

L926 .7  6
3404 .59
2959 .64
1703 .85

791 .26
2542 .8L
2640 .85
2604 .92
2220.57

153 .80
975 .2 t

1061 .05
442 .05
21  1  . 23
- t  <  ^  )

- 731 .24

DST

L27 .21
r03 .03
2L4 .22
345 .92
155 .97
303.2r
614 .43

1007 .59
989 .21
\ q - _  |  <

313 .14
77 ' . 6 .32
604 .41
794 .85
592 .59
222 .57
3  51 .  28
,  i  -  ? 1. t L 1 . g  I

228 .94
18C.59

86 .45
324 .11

DQ

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00



EARTH FAX
M i d v a l e ,  U T ( s / n  5080  )

AILURE SURFACE #  3  SPECIFIED BY L4 COORDINATE POINTS

SAFETY FACTOR = z .  z D o

X-CENTER =
Y-CENTER =
RADIUS =

25 .32
61 .51

37 .90

POINT X-SURF
NO,

1  16 .67
2  21 .50
3  25 .60
4  31 .57
5  36 .44
6  11 .11
7  15 -5 r
8  49 .56
9  53 .18

10  55 .32
11  38 .92
L2  60 .94
t J  b z . .  J 5
L4  52 .43

Y - S U R F

z . a .  c L
23.79

? ^
Z J .  O J

24 .L2
25 .27
27 .05
29  . 43
32 .37
35 .61
39 .70
43 .97
r i o . 5 )

3 J .  J f

54 .00

ALPH}.
(DEG)

- >  . . + z
- 1 .  85

5 .  / . |

L J . Z I

2J  . 64
26 .40
35 .97
{ J .  f  J
q 1  n o

58 .56
o 9 . z z
13 .79
61 .35

O -r""
N O .

1
2
J

4

6
7
8
9

i n

1 1
! t

L 1

L4
I f

L I
' l Q

x

1 0  1 ?

24 .L0
27 .05
z8 .25
30 .29
34.0r
38 .78
42 .55
44 .75
5  /  .  ) J

z L . J I

> { .  / )
>  t  . o z
5 9 . 2 6
5 9 . 8 0
o u .  I '  /
61 .54
O Z .  J E

DW

4.93  985 .68
5 .00  2840 .62

.90  687 .63
1 .50  2266 . t 5
2 .57  5705 .79
4 .87  10387 .95
4 .67  9209 .23
2 .89  5158 .18
1 .51  2591 .63
4 .05  7031 .80
3 .63  6165 .14
3 .14  1967 .45
2 .60  3564 .80

.67  793 .19

.40  435 .58

.94  624 .19
1 .40  549 .23

.10  3 .98

DX DQ

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

DU

3574 .43
8827 .27
1603 .  E7
2653 .45
4517 .55
851E .15
8061 .57
495 r .93
2461 .15
65e3 .95
) ) u 5 . b z
4411  . 12
3171 .25

l )  l . z Z

377 .60
b ) b . z o

328 .50
.00

DN

187  . 48
I I I Z .  I O

248 .31
833 .00

2109 .32
3726 .L4
3245 .12
1805 .17

919 .15
z o o ) .  2 6

2581  .14
23L9  . 14
1984 .60

>zz .aE
265 .94
316  . 42
- q ?  0 1

- t 43 .49

DST

230 .  E0
396  . 41
L67 .31
5 / . 2 . t )

650 .92
L0b9 .12

962 .  L3
) b u . ) J

345 .29
Q l r 9  ? ?
g v 9 . J  t

l 6 t . t 5
/ I O .  / J

527 .85
a l ^ .  1 ?
4 1 V  c  L J

r 83 .48
219 .51

E6 .  06
60 .39



^-. .qILURE SURFACE f
-
-slFEtY FAcroR =

EARTH FAX
l l i c iva le ,  UT

X-CENTER =
Y-CENTER =
RADIUS =

( s / n  5080 )

l 4  . 7  6 )
Y J . . / . 2

) O .  / r r

4  S P E C I F I E D

2 . 2 7 7

BY L2 COORDINATE P O I N T S

ALPHA
(DEG )

/ .  u J
12 .88
1 1  $ t

2? .98
2 t i . 03
33 .08
38 .13
43 .18
49 .23
53 .28
) E .  J J

P O ] N T  X - S U R F
N O .

20.00
24 .95
z >  . 6 J

34 .59
? c  1 a

43 .60
11  . 79
5L .72
f f . J /

58 .70
o1 .69
O J . J J

1
z

1
)
6
I

o
9

1 0
1 1

L2

Y-SURF

2 9 . 1 5

?7  . 1 t
24 .52
30 .06
J l . V L
^ t  ^ a

J T . J U

37 .09
40 .18
43 .60
41  . 33
51 .34
54 .00

SLICE
I  uo.
-

1
4

2
3
4
5
6
1
8
9

10
11
a -
L 1

L J

L1
1 q

16

x

?2 .49
2 0 .  z 5
28 .25
29  . 4L
32 .2 t
35 .e9
;1 .40
43 .80
15 .90
49 .76

) - - .  z z
57 .  8E

o0 .85
t t z .  ) I

DX

1 .95
z .  J )
1 .50

.e3
4 .76
i . 50
1 .4L

.40
3 .79
?  a ?

3.6s
1 .70
I . b J

1 .30
1 .59
1 .  64

DW

6L8 .22
769 .01

1504 .10
L466 .72
797  6 .46
6834 .27
5525 .90

442 .40
4227 .76
14LL .25
3  918 .  50
t704 .22
r454 .05

955 .01
641 .09
268 .84

DU

7778 .79
3960 .33
2288 .81
L249 .62
?084 .85
651A .21
5859 .26

518 .51
4558 .50
1169 .61
3154 .31
1193 .72

855 .08
514 .90
316 .91

.00

DN

163  .  15
227  . 41
559 .57
524 .53

2801 .38
2358 .85
r852 .35

145 .53
1485 .04
t7a2 .27
1755 .89

639 .  e4
?96 .00
570 .21
: l . t . z o

- . 14

h Q r

144 .08
' r 6 1  c q

248 .7L
239  . 16
840 .  3  8
l 2 J . > o

) Y Z . > t r

139 .43
192 .96
f , b J . q ,

364  . 15
J z l . i d

328 .09
z $ J . v d

246  . 86
1 n n  a q

DQ

.00

.c0

. 00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.0c

. 00

.00

.00



(J rrrunr suRFAcE f

SAFETY FACTOR =

EARTH FAX
M l d v a l e ,  u T ( s / n  5080 )

16 .13
89 .88

o J . Z l

5  S P E C I F I E D

2  . 2 8 0

BY 13 COORDINATEP O I N T S

X-CENTER =
Y-CENTER =
RADIUS =

POINT X-SURF
N O .

20 .00
24 .98
29 .89
J q . I J

39 . . 15
14  . 02
48 .1L
l z .  o J .

56.58
60 .29
b 5 .  / J

66 .8 ' i
6o .19

'  T / - r

I
2
3
4
5
5
I

3
9

10
1 ' . !

L2
13
l1
15
16
L I
1 A

1 g

20

x

22 .49
26 .21
28 .25
29  . 45
32 .31
31 .09
l t . 72
44 .01
16 .22
5C .51
54 .59
56  . 29
60 .15
5U .73
62 .45
D . ! . I Z

u5 .69
b6 .91
O  / . I I

o 7  . ' = - )
e 6 . 0 3

DN

200 .70
26L .  L2
586 .87
545 .0?

2964 .98
2375 .60
2L26 .35

/ . J O _

2037 .12
2297 .78
2425 . . ' 2
2130 .9 r

224 .50
6o2 .59

1542 .  E3
34 r .51
547 .88

r . f o
- 6 .51

- -126  . 69
E . ) Z

1
2
?

4
5
6
7
6
9

10
1 1

L Z

13

Y-SURF

26.73
27 .23
z o .  L z
29  . 4C
31 .  05
33 .09
J ) . { O

38 .19
1r .23
44 .57
44 .20
52 .09
54 .00

ALPHA
(DEG )

5 .11
1C .30
14 .83
19 .36
23 .39
2A  .4L
32 .94
37 .47
42 .00
16 .53
51 .  06
f ) .  ) v

DW

569 .03
825 .48

1655 .10
L62r .22
6350 .54
7384 .20
5213 .  I 0

21 .  68
5710 .50
5709 .29
5449 .58
4516 .  B7

372 .19
1058 .51
2475 .16

544 .  e1
961  .2 ' )

19 .38
27 .  E1
5U.  b9

7 .90

DX

1 .97
t . ) l
1 .50

.89
4 .  83
1 .72
1 .55

.02
4 .40
4 .20
3 .9?
i . q z

.29

.88
2 .55

.71
2 .38

.L2

. z z

. 65

.31

DU

?906 .59
3929 .63
2299 .8L
1359 .31
7249 .69
6791 .55
5194 .89

22 .30
5530 .19
473A .84
3836 .11
2652 .54

187 .07
5s5 .92

1195 .65
252 .81
325 .98

.00

.00

.00

.00

DST

153 .74
1b9 .65
255  . 49
255 .01
882 .07
r -19  . 18
66 r .11
i02 .  g0
642  . 87
70e .26
1  40  . 02
71 I . 36
160 .01
275  . 41
340 .21
19A .14
z ) b . 6 E
101 .30

99 .00
J ) 4 .  L i

5 . l . i

DQ

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00



. . .A ILURE SURFACE #  5  SPECIF IED
It-sAFETY FAcroR =  2 .284

X-CENTER =
Y-CEI{TER =
RADIUS =

P O I N T  X - S U R F
N O .

i 0 . 00
14 .90
19 .85
21 .86
29 .35
34 .79
? ( , t : ?

44 .33
4g . t  7
53 .19
57 .26
61 .05
64 .53
67  . 66
7J .43
72 .30

SLICE
N O .

1

z

4
5
6
7

EARTH FAX
M i d v a l e ,  U T

z 1
/ . J

z . a

26

( s / n  5080 )

23 .55
71 .45

54 .56

BY 16 COORDINATEPOI}ITS

I
2
3
4
5
6
7
I
t

1o
11
L2
13
14
15
15

Y-SURF

21 .50
23 .48
zz . t z
22 .8 t
z i .  L o
23.96
25 .2L
25 .90
29 .01
J L . ) Z

31 .12
37 .58
41 .28
45 .17
49 .34
52 .80

ALPHA
(DEG)

-11 .74
-6 .49
-L .25

3 .99
9 .24

14 .48
L9 .72
24 .97
30 .21
35 .45
40 .70
15 .94
51 .  l 8
56 .43
61 .67

x

L2 .45
15 .70
18 .18
22 .36
26 .18
2 6 .  z a
29.43
i z . J l

37.2L
41 .81
+ q . L t

45 .60
51 .03
) ) .  z z
38 .53
60 .53
i J Z -  l 6

64 .51
u ) .  / b

u  /  .  J i
o t . t t

68 .94

l u . l  t
71 .38
? 1  0 c

DU

6738 .67
2681 .95
6103 .58
9090 .7?
4  800 .51
2715 .80
1535 .16
a673 .96
8553 .74
7539 .  O4

556 .44
?s03 .02
6781 .33
5935 .44
3697 .69
L271  .72
3879 .06

21  . 21
2260  . 62

477 .13
163 .58

t r72.eL
143 .96
161 .40

A q
b h .  o z

n n.  v v

DN

214 .46
90 .27

371 .59
1053 .11

759 .41
8E4 .73
132 .81

4054 .70
3599 .20
3055 .27

223 .83
3285 .93
3551 .74
36 t2 .  99
2818 .43
1111 .45
3428 .83

25 .  e8
2063 .73

165 .20
1s0 .3?

1076 .3  0
1 ? 1  q ?

95 .59
-554 .50

u J .  >  /

DST

157 .09
L21 .13
198 .42
J  I  l . o E

300 .43
.  <  <  < Y

J J J ' J J

293  . 45
1157 .17
1073 .66

904 .30
159 .55
954 .96

1034 .88
1069 .10

812 .  C0
393 .02

1002 .55
L07 .49
543 .50
223 .01
140 .23
101  . 22
r38 .07
1 1 1  e Q
L -  '  .  v  r

34? .E1
- , ^  n n
Z O .  U \ , '

DX

4 .90  23 t . 44
1 .60  179 .56
3 .35  635 .2?
5  .  00  2710 .33
2 .64  205? .  t 3
1 .50  2379 .33

.8s  1953 .73
4 .91  11131 .22
4 .84  r0337 .71
4 .37  8648 .01

.33  b32 .94
4  . 53  8910 .25
4 .32  890? .04
4 .07  8553 .24
2 .14  5560 .98
1 .0s  2093 .05
3 .45  6088 .95

.03  4 { . 78
2 .47  3442 .93

.66  169 . t 2

.22  239 .54
2 .L2  1821 .84

.43  248 .35

.68  292 .L9

.55  134 .06

.63  55 .C1

DW DQ

.00

.00

.00

.00

.00

.00

.00

.00

.00

.c0

.00

.00

.00

.00

.00

.00

.00

.00

.00

.  t J U

. 00

.0c

. 00

.00

.00

.00

8
9

10
1 1

L Z
1 ?

14
1 q

l - o
L1
18
1 q

20
7 ' l



EARTH FAX
t t j . d v a l e ,  u T ( s / n  5080  )

-A ILURE SURFACtr  #  t '  SPECIFIED

S A F E T Y  F A C T O R  =  / . 2 8 5

X - C E N T E R  =  ) 5 . 2 5
Y - C E N T E R  =  7 0 . 6 5
R A D I U S  =  1 8 . 4 0

BY T6 CCORDINATE POINTS

POINT X-SURF
NO.

I  11 .  57
2  16 .51
3  2L . ; 5
1  ?6 .14
5  3L .+1
6  36 .37
-  |  i  -  

t  h J - . z v

I  . i 5 . 87
y  ) u .  J . i

l 0  54 .53
11  58 .44
L2  61 .99
. a
I . '  g ) . L t

11  6? .93
15  70 .25
15  7L .37

E T .  T  N F

N C .
x

14 .08
1 6  a n

14 .98
l J . > =
26 .97
2 6 .  z )
J V . Z Z

33 .79
42 .  v0
44 .94
4s .  i 0
32 .43
5€ . . i , 3
59 .22
61 .0 r t
i 3 . 2 ' )
6 { .  b J
o o .  u o
0 1 . J ,

v  I  .  l )

b b .  v  /

t v . L z

l V .  ) . r

70 .65
I L . L Z

Dl.l

4 .83  306 .72
. u r  .  t 9

1 .94  1603 .25
1 .99  3464 .73
1 .06  947 .86
r . 50  2431 .40
2 .44  5781 .15
1 .91  L r421 .63
1 .e3  10586 .09
z .e0  5763 .79
i . 87  3806 .55
4 .46  9453 .08
4 .20  9208 .02
3 .90  8554 .15
1 .55  3344 .40
1 .99  4009 .99
2 .51  1107  . r 1

a -  a n r r. C  I  I U 4 I .  I 8
1 .83  2451 .09

.31  645 .57

. J O  J / O . ) . t

2 .O7  1510 .2C
. Z >  L v z .  l 5

. l i  o Z .  t J
,  a  !  n  a  A A

. { J  I L 4 . U U

. : U  ' r J .  g V

Y-SURF

21 .5C
23 .24
zz . . i >
t Z .  Z )

1 2 . ) J
- a
I J . J Z

Z . t . E Z

26 .10
2v .66
J L . 3 I

34 .50
38 .  C1
. t L . n  I

16  . 04
50 .47
q ?  ? c

ALPHA
(DEG )

-14 .58
-8 .56
- z . l J

?  1 0

' !  q  n ?
L J  .  V  J

20 .95
 ?  ^ -
4 i J . o t

3? .79
J 6 .  t Z
14 .54
f u . f b
f  l ) .  r i u

62 .40
b B . J Z

DX DQ

.00

.00

.00

.00

.00

.00

.00

.c0

.c0

. 00

.00

.00

.00

.00

. U U

. 00

. U U

. 00

.00

.00

.  U I J

.  ( )c

DU

67  64  . 73
1 1  q i
L "  J J

9089 .99
9211 .37
r962 .15
2779  . 1L
42 .96 .81
9071 .54
a145 .18
5019 .71
3244 .88
- r - a  a  a
/ O J J . I I

6858 .07
3941  . 15
2294 .74

a i

I O L I . L L

3058 .37
693 .C7

1908 .12
, . 1  ^ a

t n  t  . . a  a

253 .24
i1o8 .5 l

) b .  / )

10 .€5
^ -  t -

)  l . . t  I

.c0

DN

270 .34
. i l

725 .15
1 .366 .  i . r 5

351 .73
926 .92

2L67  . 13
4155 .  64
3785 .52
2035 .01
a - a ?  ^ t
J , J O O  .  y  J

3580 .37
3?53 .89
3619 .54
L735 .92
2L7  4  . 91
25o5 .58

o l l J . 90
L522 .29

q v 5 . Y  t

Z J U . O I

436 .46

o n
- . ?-  I  q >  .  + . ,

5 6 . . 9

h G r

t  t t
L I L . I  I

: ^ n  a l
M . v -

t -

Z ' J L . . t  I

t ( ^ n  1 r .
i V V .  * \ ;

t e < r x

3 '4 .99
670 .72

1 1 A A  ? d .

1096 .51
v J v . v v

150  .  18
1012 .33
r09c.59
11c5.  2  3

J J  '  .  ' J

-  t . .  -  r \o l z .  t v

I  t > . 1 0
l v J . 3 t )

501 .01
a .  ' l

z v o . > z
I D O .  Z J

. 7 J 6 - s -
r r I  - } /
l l f  r  r  r
' i . , 1  n  . i i r
L v w .  J  v

J  L V  .  -  -

1 r  = ' -
L l  .  t  '

1
z

{
5
5
7
E'

10
i1
L2
.l.J

l 4
I )

t t

1 q

? 1

22
23
Z . t

25
2e,



EARTH FAX
l ' l i d v a l e  ,  U T  (  s / n  5 0 6 0 1

^' I ILURE SURFACE # I  SPECIFIED
rr-oAFETY FACTOR = 2.288

BY 15 COORDIIIATE POINTS

X-CENTER =
Y-CENTER =
RADIUS =

POINT
N O .

SLICE
NO.

1
2
3

6
.7

I
9

10
11
L 1

13
T4
1 q

16
L7
18
19
20
2T
22
. - J

21
z)

23 .33
59 .59

17 .02

1
2
3
1
5
(t
7
8
9

10
11
L2
I J

L4
15
15

X-SURF

10 .00
14 .85
19 .62
24 .82
29 .80
34 .71
39 .49
11 .09
48 .1 ' )
52 .53
56 .28
59 .56
62.  t rz
65 .14
57 .19
67 .63

x

L2.13
15 .68
1 d . 1 b
22 .32
25 .15
2U .25
29  . 40
32  . 26
37 .10
1L .75
44 .05
16 .27
50 .49
54 .4 t
37 .97
J ' . l . J

O I . J I

O J .  j . J

64.07
51 .e2
9 0 .  U  /
o  /  .  u >
67 .18
o l . J l

o7 .59

Y-SURF

24 .50
23 .34
22 -7o
22 .59
23  . 02
23 .97
25 .14
27  . 40
29 .64
32 .7  4
36 .05
39 .73
43 .76
i8 .08
52 .64
54 .00

ALPHA
(DEG)

-L3  . 42
- t . 5 J

- L .23
1  . 86

10 .96
17 .05
23 .15
29 .25
35 .34
41 .44
47 .53
53 .53
59 .73
55 .82
7r .92

DX

4 .85  285 .05
1 .  64  209  . 16
3 .32  886 .72
5 .00  2a05 .71
2 .58  2147 .50
1 .50  2403 .37

.80  186? .  ?6
1 .9L  11104 .46
4 .18  10151 .85
4 .51  8729 .31

.09  155 .29
4 .36  8173 .41
4 .08  7822 .56
3 .75  7106 .37
3 .38  6046 .53

.31  587 .13
2 .62  3960 .33
1 .02  L263 .22

.86  909 .38

.54  553 .30
1 .85  s59 .43

.16  22 .62

.01  . 91

.35  23 .24

.09  L .44

D!{ DQ

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.  c0

. 00

.00

.00

.00

DU

8761 .  05
2950 .89
5080 .59
9L57 .79
4912 .51
2734 .9L
1450 .88
8893 .94
8516 .85
7830 .78

150 .62
7293 .64
5461 .33
5493 .91
4402 .30

136 .38
27  62 .  47

926 .10
515 .05
351 .72
524 .33

.00

.00
/ r  n

.  l , v

. 00

DN

241  . 46
1C5 .48
398 .43

1089 .47
783 .19
889 .08
593 .98

4C20 .  i i 9
3512 .99
3A72 .59

58 .02
3002 .17
3139 .13
3121 .37
3113 .92

r49 .59
2142 .01

649 .98
600 .57
352 .45
341 .  ?0
-26  . 10
-14 .33

- t  l > . l O

r .98

DSr

165 .51
12 i t . 23
205 .17
386 .65
305 .21
334 .  u2
282 .78

J . : 5 b .  ) U

1049 .38
907 .15
115 .77
gr i9 .  c4
925 .01
920 .27
918 .31
192 .36
741 .85
323 .75
270 .99
200 .57
L91 .52

93 . ( ) 4
434 .80
28L . 'C5

.86



EARTH FAX
M i d v a l e ,  U T  ( s / n  5 0 8 0 )

^  TLURE SURFACE #  9  SPECIFTED
U-SAFETY 

FACTOR = ) .293

BY i5  COORDINATE POINTS

o
JL

X-CENTER =
Y-CENTER =
RADIUS =

PO: i iT
N O .

I
z

3
1
q

':
?
t3

t
10
11
L Z
t ?

i 4
15

r t-ti

NO.

1
2
?

1

6
7
I
9

10
t l

l 2
' t ?

L1
15
16

1o

20

24 .22
64 .  t - 3

41 .68

X-SURP

13 .33
18  . 23
23  . 2 t
26 .2 t

37 .95
42 .57
46 .92
50 .94
54 .56
37 .78
60 .50
t t z . 70
i4 .34
g q l .  +  I

x

t1 .92
17 .36
20 .72
Z ) . J t r

z ,  t  . b )

Z g . O U

31.07

40 .21
13  .29
15 .46
48 .93
52 .76
56 .1u
58 .89
O t l .  z f

6U.e2
0 r .  ) a

u J .  ) /

t r 1 . ; C

Y-SURF

21 .50
2 r  . 49
23  . ' \ i 6
23 .24
21  . 02
25 .38
27 .3L
29 .78
32 . i  1
35 .17
44 .02
44 .2 t
1e .70
53 .43
54 .00

ALPHA
(DEG )

- t r .  /  r
- 5 .  O J

2 .05
r t  O ?

r5 .80
zz .  oo
29 .56
J O . { J

43 .31
50 .19
37 .07
63 .94
70 .82
i7 .70

DX DW

3.1?  104 .89
1 .73  242 .09
4 .98  1958 .01
1 .29  3029 .05

.7L  637 .40

.79  1507 .78
4 .  t 5  93L7  . L2
4 .e t  L0243 .70
4 .61  8983 .3s
1 .43  2567 .40
2 .92  5202 .90
4 .02  726L .65
3 .64  6426 .30
3 .20  5295 .25
2 .22  3215 .62

.50  eo6 .26

.63  769 .18
i .  57  t 1 ' >9  . 51
1 .64  619 .21

.13  4 .12

DQ

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

DU

5514 .71
3123 .53
8962 .15
7126 .48
r273 .45
1133 .  g3
7  4L7  . L8
8517 .59
6004 .41
2466 .55
4832 .34
647C .89
5172 .60
4338 .39
26L2 .82

17L .7  6
639 .28

r0L9 .94
291  .  81

.00

DN

111 .34
138 .73
tL - r .22

L L J Z .  J  I

314 .75
518 .13

3398 .44
36s5 .58
3154 .63

90c.s1
1676 .52
2 "611  . 16
2778 .L8
2540 .27
1940 .80

i34 .  b9
532 -32
)50 . c2

O J .  J Z
- 10 t . 54

DST

130 .26
136 .55
J L J . J Z
- A t
J >  t . v z

182 .  78
243 .93
990 .81

' t  n q l :  ) 1

929  . 60
J J 9 . J J

592 .51
615 .73
828 .28
765 .94
608 .85
2L4  . 2 r
239  . 79
J D Y .  > Z

r23 .90
o v .  ) u



EARTTi FAX
M i d v a l e ,  U T  ( s / n  5 0 8 0 )

FAILURE SURFACE #10 SPECIFIED BY 13

S A F E T Y  F A C T O R  =  1 . 3 0 8

X - C E N T E R  -  2 7 . 7 3
Y - C E N T E R  =  [ 8 . 2 7
R A D I U S  =  4 2 . 2 6

COORDINATE POINTS

POINT X-SURF
N O .

. L I C E

Iilo.

1
2
J

4
5
b
7
6
9

10
11
L Z

L q

15
16
L7
18
l9
? , 1

2 l

20 .00
24 .96
29 .96
34 .93
39 .80
;4 .50
44 .95
53 .13
56 .94
60 .34
63 .29
65 .73
57 .48

x

22.48
25 .23
28 .25
29  .18
32 .45
J  / .  J b

41 .90
14 .25
46 .73
51 .04
55 .03
59 .47
O U . I  /

61 .  . ,1
63 .30
O J . Y I
0 : ) .  I z

56 .34
55 .98
O l . z v

u  / .  { J

Y -SURF

z n . l J
25  . 11
z o . v  t
2 9 .  O J

- F

Z l . l c l

29  . 49
3L .71
J . i . 3 U

37 .74
1L .40
45 .44
i9 .  B0
54 .00

DX

1 .96
2 .34
1 .  50

.96
4  . 91
4  . 81
. i . 20

.50
4 .46
4 .L1
3 .81
3 .05

.34
2 .95

.03
1 .18
L .  Z J

L .  Z Z
n q

. 08

ALPHA
(DEG)

- t . L q

- .35
6 .12

L 5 . Z L

19 .99
z o .  t  I
33 .56
40 .34
17 . t 2
53 .91
60 .59
67  . 47

DW

946 .75
117? .85
1918 .70
1933 .35
9801 .17
9103 .30
7227 .39

817 .14
- a a  -
, o I o . ) l

7393 .02
5737 .90
5123 .08

541 .16
4023 .L7

3? .  38
1191 .75

a  52 .31
J o Z . b f

4.10
20  .23

o q

DU

7981 .98
1L02 .70
2425  . 67
1555 .48
8001 .  48
773o .00
6545 .58

1  45  . 57
b573 .14
5890 .63
4954 .57
3511 .23

335 .  B5
261  6 .2A

26 .84
320  . 4L
518 .53
t44 .77

.00

.00

.00

DN

441 .51
152 .19
735 .14
710 .7L

3607 .  50
3257 .50
Z ) J O .  U J

z o  t . ) t
2811 .68
2993 .15
, c o a  ? ,

z l J l . J l

315.09
255e  .44

1 (  e ?

7e9.69
5r6 .23

Z a .  O q

- 88 .39
- r . i b . O O

I  t -
L . Z Z

D S T

- i  i  ? q

z L , t . o z
t L t . q o

291 .15
z > 2 . ) 5

1 n ? n  o c .

> ,  l . u O
760 .19
174 .55
o 5 l . ) 4

r J 7 9 . 1 7
n ? n  ? q
V V V . J J

^ t  a
C t  t Z  .  5  t

181 .97
/ o ) . i u
106 .39
J Z L . > V

2 4 1  . 9  4
I U U . J . V

1r9  .10
? 1 ?  '  q
J L  t  .  L J

1
I

2
J

4
5
o
7
e
9

10
11
I2
I J

. 00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

n n

.  uu



EARTH FAX
M i d v a l e ,  U T ( s / n  5080 )

24 .50  36 .88  49 .25  6L .63  74 .C0  65 .38

X 1 .  00  
: - - - - - - - - -+ - - - - - - - - -+ - - - - - - - - -+ -  

+ - - - - - - - - -+

;
a
I

1 ?  ? e  o
I

l .

4
1̂ .

A 25 .75  204 .  .

.  .  61 .  0 .2 .  . 3 .  . 4  r
S 62 .88 +

+

+

87 .63

sxAY

t * t

* t r l w100.00



EARTH FAX
M i d v a l e ,  U T

PROBLEI' I  DESCRIPTION

BCUI.IDARY CCCRDINATES

lC TOP tsOUNDARIES
L6 TOTAL BOUNDARIES

( s / n  5 0 8 0 )

- -SLOPE STABIL ITY ANALYSIS- -
SI I 'TPLIF IED JANBU I 'TETHOD OF SLICSS

IRREGULAR FAILURE SURFACES

GET. IWAL SED.  POI . ID,  FULL,  SECTICN C-C '
UNSATURATED,  SEISI ' I IC  CONDITION

BCUNDARY
NO.

SOIL TOTAI
TYPE U IJ IT  WT.
NO.

I  t 5 .0
I  t c 5 . U

3 7u .0
:  l l f  .  U

SATURATED
UNIT  WT.

1C1 .0
i40 .  0
100 .0
125 .0

COHESION
T}JTF t r | . FDT

230 .0' 230 .0

1000 .0
. U

FRICTION
ANGLE

(DEG)

31 .0
- J .  V

20  . 0
45 .0

Y-RIGHT

24 .50
31 .50
. i 5 .00
.15 .50
54 .00
54 .00
54 .00
54 .00
i2 .00
i2 .00
40 .50
4C .50
45 .50
39 .50
15 .50
39 .50

PORE
PRESSURE

PARAI.iETER

r , n

. 0 0

. 0 0

. 0 0

SOIL TYPE
BELOW BND

t
t

'l

2
z

4
4
t

J

J

Z

1

1

I

PRESSURE
CONSTANT

n
. V

n
. V

. 0

. 0

PIEZOI ' IETRI  C
5 U l ( l  A \ - L

t t A
IT L.' .

1
1
1

I

1

z
J
1
5
6-t

E
t

10
11
L2

J - i

15

Y - I  F F ' F
. r  g r a  4

t  . 00
1o .50- -
1 t . ) u

29 .O0
44 .00
60 .00
o { .50
67 .00
70 .00
93 .00
67 .00
93 .50
54 .50
93 .00
/ r i . 00
81 .00

r / -T .FF 'F

21 .50
21 .5C
31 .50
45 .00
45 .50
5 .1 .00
54 .00
54 .00
54 .00
42 .00
54 .00
40 .50
54 .00
? o  < n

45 .50
45 .50

X-RIGI IT

15 .50
21  . 50
29 .00
4 .1 .00
60 .00
64 .50
t , 7 .00
70 .00
93 .00

100 .00
93 .50

100 .00
61 .00

100 .00
91 .00
93 .00

ISOTROPIC SOIL PARAMETERS

4 TYPE (S )  OF'  SOIL

1  P I E Z O i " i E T S . I C  S U R F A C E  ( S ) - F ? F ^

n ' i v I -  EL : l \  > r rL . t r  r l . l . . r



UNITT{EIGHT OF I {ATER = 62 .40

PIEZOMETRIC SURFACE NO.

POINT X.WATER
N O .

L  1 4 . 0 0
2  L 0 0 . 0 0

1 SPECIFIED BY 2 COORDINATE POINTS

Y-WATER

52 .00
52 .00

A HORIZONTAL EARTHQUAKE LOADING COEFFICIENT
OF :080 HAS BEEN ASSIGNED

A VERTICAL EARTIiQUAI(E LOADING COEFFICIENT
OF .OOO HAS BEE! . ;  ASSIGNED

CAVITATION PRESSURE = .0

A CRITICAL FAILURE SURFACE SEARCHING I ' IETHOD, USING A RANDOM
TEC}iNIQUE FOF, GENERATING CIRCULAR SURFACES, HAS IJEEN SPECIFIED.

1OO TRIAL SUR,FACES HAVE BEEN GENERATED.

10 SURPACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED
..LONG THE GROUND SURFACE BETIIEEN X = 10.00

AND X  =  25 .00

EACH SURFACE TERMIIiIATES BETI{EEN X = 50.00
AND X  =  75 .00

UNLESS FURTHER LIT.IITATIONS IfERE II. IPOSED, THE I ' : INIMUM ELEVATION
AT WHICH A SURFACE EXTENDS IS y = 10.00

5.OO FT.  LI ! . IE SEG}:ENTS DEFINE EACH TRIAI  FAILURE SURFACE.

FOLLOWING ARE DISPLAYED THE TEN MOST CRITICAL OF THE TRIAL
FAILURE SURFACES EXAMINED. THEY ARE ORDERED - I ' IOST CRITICAI
F IRST .

SAFETY FACTORS ARE CATCULATED BY THE MODIFIED BISHOP METHOD.



EARTH FAX
M i d v a l e ,  U T l s / n  50801

FAILURE SURFACE # 1 SPECIFIED

SAFETY FACTOR -  1.668

X-CENTER = 24.47
Y-CENTER =  71 .75
RADIUS =  51 .13

BY 15 COORDINATE POII 'TTS

POINT X-SURF
NO.

I  15 .00
2  19 .95
3  24 .95
4  29 .94
5  34 .68
6  39 .72
7  44 .4L
8  18 .92
9  53 .19

10  57 .18
11  50 .86
L2  54 .20
13  67 .15
14  59 .70
15  70 .92

SLICE
NO.

1
2
3
4
5
6
1

1 .50  15 .69
3 .45  538 .79
5 .00  2306 .35
2 .55  1802 .20
1 .50  2263 .33

.91  2100 .69
4 .94  10769 .52
4 .84  9973 .79
1 .28  8145 .  ?5

.41  754 .69
4 .50  6509 .87
1 .27  8431 .33
3 .99  7985 .19
2 .82  5492 .48

.86  1613 .56
3 .33  5472 .65

.30  433 .69
1 .  r 5  2331 .36

.55  569 .91

.15  143 .60
2 .55  1598 .63

.16  49  . 27

.14  37 .90

.35  73 .7 t

. 57  50 .10

Y-SURF

24 .50
23 .82
23  . 62
23 .91
21 .69
25 .94
27 .67
29 .84
32 .44
35 .45
38 .83
12 .56
4D .59
50 .89
53 .52

DX

ALPHA
(DEG}

-7 .87
-2 .26

3 .34
c  o q

14 .55
20 .15
23 .76
31 .35
36 .97
42 .57
48 .1E
53 .78
59 .39
64 .99

DW

I
9

10
11
L2
13

x

15 .75
18 .23
22 .45
zo .  zz
28 .25
29  . 17
32 .4L
37 .30
41 .  86
41 .2L
46  . 67
51 .  05
55 .18
58 .59
50 .43
52 .53
64 .35
O ) . . t J

b o .  b 6

6? .08
66 .42
69 .78
69 .93
70 .18
10 .64

DU

2607 .39
6079 .40
8824 .40
45L2 .94
2643 .02
1653 .90
9643 .03
8325 .80
7189 .86

67L .22
7253 .35
6508 .39
5533 .34
3544 .50

992 .06
3527 .58

295  . 49
1519 .21

1 t4 .23
88 .08

1016 .42
22 .2L
L2 .7L

4 .24
.00

DN

36.73
298 .58
922 .53
655 .  s9
935 .78
780 .21

3840 .30
3438 .45
2723.L7

252.70
2938 .32
3119 .80
3159 .80
2501 .33

789 .39
2167 .L1

229  .48
1230 .88

335 .  t2
69 .70

)  /  / .  bu
-1C .  C3

-240 .42
-609 .43

51 .86

DST

151 .11
241 . t 1
470 .  r 6
374 .03
439 .30
415 .92

1521 .18
L37  6 ,  . 14
1119  . 51

228 .90
1196 .28
r z b l . o )
L27  6  .01
103  8 .  D8

422 .22
1141 .83

220 .54
581 .25
z b u . J )
165 .02
362 .78
133 .98
547 .03
465 .51

? 1  n q
J - a v .

DQ

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

14
15
16
17
18
19
20
-t ,l

1 1

2.5

24
25



^ .A ILURE SURFACE #

VsRrEtY FACToR =

EARTH FAX
Mj .dva le ,  UT

X-CENTER E
Y-CENTER =
RADIUS t

( s / n  5080 )

23 .53
77 .45

54 .55

2  S P E C I F I E D

1 .  7 0 5

BY 15 COORDINATE POINTS

POINT X-SURF
NO.

10 .00
14 .90
19 .  g5
24 .85
29 .85
31 .79
39 .63
44 .33
41 , . 87
i ?  ' r  o

57.26
51 .  05
O :  . 5 5

o  / .  b o
70 .13
72 .30

I
1

3
{
5
6
7
E
9

10
1 1

L2
13
L4
15
16

Y-SURF

24 .50
23  . 48
22 .92
22 .8L
23 .16
:3 .95
25 .2L
25 .90
29  . 01
31 .52
34 .42
37 .  68
1L .28
45 .17
49 .34
s2.  80

ALPHA
(DEG)

-LL .7  4
-6 .19
- 1  t i

3 .99
9 .24

14 .48
L9 .72
21 .97
30 .21
35 .45
4A  .10
15 .94
51 .18
35 .43
61 .  67



EARTH FAX
M i d v a l e ,  U T ( s / n  5080 )

FAILURE SURFACE *  3  SPECIFIED BY 13 COORDINATE POINTS

SAFETY FACTOR = L .707

X-CENTER =
Y-CENTER =
RADIUS =

POII i IT
N O .

16 .13
69 .  b8

u J . z t

, 1

2
3
.i

5

7
C)

9
10
1 ' l

L2
13

X-SURF

20 .00
24 .98
2Y .89-J1 .73

39 .45
14 .02
44 .1 t
52 .  61
5o .58
60 .29
63 .73
b6 .88
56 .19

Y-SURF

z E . l 5

27 .23
2E .L2
29  . 40
31 .05
33 .09
35 .  45
38 .18
1L .23
41 .51
48 .20
52 .09
54 .00

ALPHA
(DEG)

) .  t  t

10 .30
i1 .83
19 .35
23 .59
2e .4 I
32 .94
37 .47
12 .OC
46 .53
51 .05
55 .59



^-.AILURE SURFACE *

Xarery FAcroR =

EARTH FAX
Mj .dva  le  ,  UT

X-CENTER =
Y-CEI'ITER =
R A D I U S  =

( s / n  5080 )

1 0  ? 1

7 6 .  6 8
> 2 .  t 5

d  q D T | . T F T F N

L . 7 L 4

BY 15 COORDINATE POINTS

ALPHA
(DEG)

- 5 .  O r
- . 18
) .  z 9

l . u .  o v
1 A  1 ?

z r . ) o
27 .00
22 .43
5  /  .  O O
, - 3 .30
t l . i .  I  )

, 4 . L7
59 .60
b5 .04

P O I N T  X - S U R F
N O .

t r .  b  /
. t  0 .  D {

Z L .  O . l

z 9 . o z
31 .54
36 .34
40 .99
d5 .4 .1
19  . 66
53 .51
) t . z >
o u .  ) l
o J . . t 5
a6.01
b u .  s )

t
2
3
5

)

7
a
9

10
1 1

L Z

13
I4
I5

v - q l l P E r

21  . 50
21 .0L
24 .  C0
24  . 15
25 .38
z o . l  I
28.6 r
30 .8 r ,
- J  '  J V

36 .63
t v . u c
43 .81
47 .87
32 .  L8
54 .00



^-. .AILURE SURFACE # 5 SPECIFIED

- s A F E T Y  F A C T O R  =  1 . 7 1 7

EARTH FAX
l t i d v a l e ,  U T

X-CENTER =
Y-CENTER =
RADIUS =

z
3

5
5
7

,

I J

L t -

13
L1
15
16

(s /n  5080 )

z o .  z J
70 .55

. i 8 .40

BY 15 COO.D.DII . IATE POINTS

POINT X-SURF Y-SURF
N O .

I J . .  I J  /
' t  c  q 1

Z ! .  . r >

26 .44
31 .44
J O . J /

41 .20
15 .87
50 .33
: ) 1 t .  ) J

56 .44
6 i . 99
65 .  17
67 .93
70 .25
I L . J I

24.50
23 .24
1 2 .  q L >

22.25
Z z - . ) J

23.32
1 q . 9 2

26 .40
2 0 .  o o
? 1  ? ?

34 .50
38 .01
. i I .  O  /

16 .04
50 .47
53 .29

ALPHA
(DEG }

-14 .5E
-8 .55
-2 .73

3 .19
o  1 1

15 .03
20 .95
26 .87
32 .79
3e.72
14 .64
50 .56
55 .48
i ) 2 .40
5 t . 32

o



EARTH FAX
l t l d v a l e ,  U T (  s /n

:AILURE SURFACE #

SAFETY FACTOR =

s080)

6 SPECIFIED BY L2 COOR,DI }JATt r  POINTS

t . 7 1 8

X-CENTER =
Y-CENTER =
R A D I U S  =

L4 .76
^ a
o J . 1 1

56 .71

POINT X-SURF
NO.

1  20 .00
2  24 .95
3  29 .83
4  34 .59
q  ? o  1 0

6  43 .60
?  47  . 79
I  51 .72
9  55 .37

10  56 .70
11  51 .69. -
L 1  0 5 .  J 5

Y-SURF

z o .  t 5
27 .4r
? q  . , )

30 .05
J 1 . V L

34 .35
37 .09
{0 .18
43 .60
47 .33
51 .34
54 .00

ALPHA
(DEG )

/ .  b J

L Z . 6 d

22.98
1 9  n ?

33 .08
3E .13
43 .18
1 V .  Z J
q ?  r q

56 .33



EARTH FAX
M j . d v a I e ,  U T ( s /n

FAILURE SURFACE #

SAFETY FACTOR =

5080 )

7 SPECIFIED BY 14 COORDINATE POINTS

t .731

X-CENTER =
Y-CENTER =
RADIUS =

25 .32
u r . f L

37 .90

POIT iT  X-SUF,F
N O .

15 .67
21 .60
26 .60
31 .57
35 . ; 4
41 .11
q f  .  ) l

49 .55
53 .18
56 .32
34 .92
50 .94
o z .  J 5
62.43

1
2

4
5
5
7
E
9

10
11
L2
1 ?

L 4

Y - S U R F

21.6r
- a

z J .  t t
2 5 . o 5
^ t
z . r  .  L Z

z= .z t
27 .05
29  . 43
32 .37
? q  q 1

39 .70
13 .91
18 .55
q ?  ? q

54.00

ALPHA
(DEG )

- > . \ z
- 1 .85

) .  / I

L3  . 27
:0 .84
23 .10
5 J . J  I

43 .53
< 1  n o

58 .56
E O .  Z Z
13 .79
81 .35



EARTH FAX
M i d v a l , e ,  U T l s /  n

TAILURE SURFACE #

SAFETY FACTOR =

5080 )

8  SPECIF IED BY 16

L .  t 5 d

C O O R D I N A T E  P O I N T S

X.CENTER
Y-CENTER
RADIUS =

POI i iT
N O .

2
3
1
5
6
7
8
9

1 0
l . I

L2
I J

L4
15
15

=  23 .33
=  $9 .59

47 .02

X - S U R F

10.0c
: .1 .86

^ t

z a . 6 z

29 .E0
31 .71
39  . 49
{4 .09
45 .45
52 .53
5b .28
39  . 66
o i .  o Z

65 .14
67 .19
o  / .  b 5

Y-SURF

21 .50
23 .34
22 .70
zz .  ) 9
23  . 02
23 .97
25 .41
27  . 40
2e  . 84
32 .7  4
36 .05
39 .73
.13  .  75
48 .08
52  . 6 ,4
54 .00

ALPH}.
(DEG )

t  a  , ^- L J . ' Z

-  - --  t . 5 5

. r . c i b

l - u .  t  u
a  -  A a
J .  / .  U O

a J .  r :
? q  ? <

35 .31
1L .41
47  . 53

65 .82
7L .92



EARTH FAX
M i d v a l e ,  U T ( s / n  5080 )

l l  rr,uRe SURFACE # 9 SPECIFIED By 13 COORDII ' IATE POINTS
-

SAFETY FACTOR =  L .744

X-CENTER =
Y-CENTER =
RADIUS =

27 .73
a .  - -
0 9 .  z  I

42 .2€

POI I {T  X-SURF Y-SURF
N O .

20 .00
21 .96
29 .96
34 .93
39 .50
. i 4 .50
48 .95
53 .13
36 .94
60 .34
53 .29
o f  .  / J
67  . 18

z 9 . l J

26 .11
26  . 07
z o .  b 5

21  . 78
29  . 49
3L .7  4
34 .50
3 j . 74
41 .40
45  . 14
49 .80
51 .00

AiJftf /r

(DEG)

? 6

€ ' . ;2
1 ?  ' t 1

L9  . 99
26 .77
J J . ) O

4C.34
. l l . L z

53 .  91
5C .  69
€ ,1  .  17

1
2
?

5
tJ

7
,6

9
10
1 1

L Z

r3



l . rLURE suRFAcE #10 spEcrFrED
-

S A F E T Y  F A C T O R  =  J . 7 1 7

EARTH FAX
H i d v a l e ,  u T

X-CEI{TER =
Y-CEI.ITER =
RADIUS =

P O I N T
N O .

( s / n  5080 )

24 .22
61  . 73

11 .58

BY 15 CCORDINATE POIN?S

1
z
3
1
5
i:

7
a
9

i0
1 1

L Z

1 ?

I 4
1 <

X - S U R F

a a
J . J .  J 5

18 .23
Z J .  l L

28 .2 I
" ?  

, r  R
- J . 1 J

37 .96
4 ,2  . 37
16 .92
50 .94
54 .58
57 .7A
60 .50
6 t2 .70
64 .34
61 .47

Y-SURF

24 .50
23 .49
23 .05
23  . 24
24  . 02
25 .38
27 .3L
29 .7E' r2 .7  

4
36 .17
40 .02
, h .  Z L

4 t . 70
s3.43
54 .00

ALPHA
(DEG)

- 1 1  ? 1

- 1 .83
2 .0s
F  Q "

15 .8C
L Z .  O b

29 .5b
36 .43
43 .31
50 .19
5 i . 07
63 .94
70 .02
77 .70



EARTIT FAX
t ' l idva le ,  UT ( s / n  5080 )

Y

24 .50

xA e

51 .5336 .83  49 .25 74 .00 c t b . J 5

X  1 . 0 0  t - - - - - - - - - + - - - - - - - - - + - - - - - - - - - + -  + - - - - - - - - - +

2
ll, l

13 .3 i l  0
1

t .

3
4 .

A  25 .75  493 . .

x

s

t J . z >  +

o  / .  b i  +

100 .00  +

l * *

t t t w



EAR?H FAX
Mj .dvaLe,  UT

PROBLEM DESCRIPTION

BOUI{DARY COORDINATES

10 TOP BOUNDARIES
16 TOTAL BOUNDARIES

( s / n  5 0 8 0 1

--SLOPE STABILITY ANAIYSIS--
SI } IPLIF IED JANBU METHOD OF SLICES

IRREGULAR FAILURE SURFACES

GENI{AT SED.  POND,  FULL '  SECTIOI i  C-C '
SATURATED,  STATIC CONDITION

BOUNDARY
NO.

SOIL TOTAI
TYPE UI{ IT TIT.
NO.

SATURATED
UNIT  WT.

101 .0
140 .0
100 .  0
125 .0

COHESION
TNTFDNFDT

230.0
230 .0

1000 .0
.0

FRICTION
AI.IGLE

(DEG)

31 .0
33 .0
20 .0
45 .0

Y-RIGHT

24 .50
31 .50
45 .  O0
45 .50
54 .00
54 .00
54 .00
54 .00
42 .00
42 .00
40 .50
40 .50
15 .50
39.s0
45 .50
39 .50

PORE
PRESSURE

PARAI'IETER

.00

.00

.00

.00

SOIL TYPE
BELO!{ BND

1

1
1
1
2
2
3
4
1
4
J

5

2
1

1

J.

PRESSURE
CONSTANT

.0

.0

.0

.0

P I E Z O M E T R I C
SURFACE

l t n
l t L , .

1

2

4
5
5
7
8
9

10
11
L2
1 ?

14
15
t6

X-LEFT

1 .00
16 .50
27 .50
29 .00
44 .00
60 .00
6 .1 .50
57 .00
70 .00
93 .00
67 .00
93 .50
64  . 50
93 .00
44 .00
81 .00

Y-LEFT

24 .50
24 .50
31 .50
46 .00
45 .50
54 .0 r J
54 .00
54 .00
54 .00
42 .00
54 .00
40 .50
54 .00
39 .50
45 .50
45 .50

X-RIGHT

15 .50
27 .50
29 .00
44 .00
50 .00
c ,1 .50
57 .  00
70 .00
93 .00

100 .00
93 .50

100 .00
81 .00

100 .  00
81 .00
93 .00

ISOTROPIC SOIL PARAI"IETERS

4  TYPE (S )  OF  SOIL

a q ,  n

123.0
70 .  0

115 .0o?
1

1

1

L

1  P I E Z O } : E T R I C SURFACE (S ) HAVE BEEI{
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