
APPENDIX 7-6

Slbpe Stabi l i ty  Analyses

f hereby cert i fy that the analyses
conta ined here in were prepared by
myseJ.f and are true and correct to
the best of ny knowledge.
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AssoctATEs
Foundotion Engincerc

TYPE OF S?ECI'iET
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TEST flU'TlER I 2 t t

LOCATTOX Dam,

fl2

Dam.

t2

HEIGfiT - IrOI 3 .950 3.  950
0|AIETER - txcfi I  . 880 |  .880
YATET COITEf,? - T |  2 .0 I  t . 8

Dry D€IStTy - pcf |  20 .6 r20 .9

G-:Crr 8.  960 r  2.  980
Oi -k r f I  9 .  76C 27.380

oJ -krr |  0 .80cI  q .  q00
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sotL DgscrtPTtox
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--SLOPE STABILITY ANALYSIS--
SIMFLIF IED JANBU METHOD OF SLICES

IRREGULAR FAILURE SURFACES

FROBLEI' I  DESCRIFTICIN

BOUNDARY COORDINATES

9 TOP BOUNDARIES
15 TOTAL BOUNDARIES

GENWAL SED. POND, FULL, SECTIO|. I  A-4' .
UNSATURATED,  STATIC CONDITION

BOUNDARY
N O .

X-LEFT
( F T )

. f-)L')

1 5 .  O O
4Q. OC)
49. CrO
53. OCt
57. Llo
59. Cro
63. tlrl
87. CrO
59.  O0
87. CrC)
57. OCt
6 1 .  C r O
8 6 .  O O
49. crr-r

Y-LEFT
(FT)

:?. CtC)
22. CrO
50. oc,
5C.). fJO
52. C,C)
53. Crf-t
52. rlc)
53. CrO
40. ocr
53 .  OO
38. crct
53. rlr.r
50. o(t
3 7 . 0 r )
50.ocr

X-RIGHT
( F T )

15. C'Ct
4 0 . 0 0
49. CtCr
53. Cxl
57. C,C)
59.  O0
63. OCt
8 7 . 0 0

100.  oc t
97. oo

1ClCt. OCt
61 .  t )e
86.  OO

1 0 0 .  o o
61. C,Cr

Y-RIGHT
( F T )

33. CrO
5C). CrCr
50. crc,
5?. rlf-r
53. OCt
5?.  OO
52. OCr
40. oo
40. (ro
58.  CtO
38. CtC)
5Q. Crf-r
37. CtCt
37 .  OO
50. crc)

SOIL TYFE
BELObI END

1
1
1
?

?

4
4
4
L\

?
1
1
1

1
?

4
B

6
7
B
9

10
11
l . A

l =

L 4
1 5



f=ot*oFrc 
sorL PARAMETERs

4 TYPE (S)  OF

SOIL TBTAL
TYFE UNIT WT.

N O .  ( F C F )

1  B 5 . O
2  1 2 3 .  O
3  7 $ . O
4  1 1 5 .  C r

S O I L

SATURATED
U N I T  W T .

(PCF)

1C,1 .  C)
1 4 0 .  O
1fjo . ct
135.  C)

COHESION
INTERCEFT

(FSF)

230.  O
23Cr. Cr

1CrO0. CI
. 0

FRI t rT ION
ANGLE
(DEG)

3 1 .  O
3_:r.. o
3O. r-t
4 5 .  O

FORE
FRESSURE

FARAI"IETER

.oo

. cx:r

. c.ro

.00

PRESSURE
CONSTANT

( F S F )

.o

.o

.o
, C I

F.IEZOI' IETRIC
SURFACE

N O .

1
t

1
1



1 PIEZOMETRIC SURFACE(S)  HAVE BEEN SPECIFIED

UTI ITWEIGHT OF WATER = 63 .4Cr

PIEZOMETRIC SURFACE NO.

FOINT X-WATER
N O .  ( F T )

1 67 . CrCt
? 1rje. C)r)

1  SFEt r IF IED EY ? COORDINATE FOINTS

Y-WATER
( F T )

5C! .0C)
5Q. C)r.t



CRITICAL FAILURE SURFACE SEARCHING I ' IETHCID,
ECHNIOUE FOR GENERATING CIRCULAR SURFACES,

USING A RANDOM
HAS EEEN SFECIFIED.

1(]C' TRIAL SURFACES HAVE BEEN GENERATED.

1T.,  SURFACES INITIATE FROM EACH OF
ALBN6 THE GROUi.ID SURFACE BETWEEN

AND

EACH SURFACE TERI',IINATES BETWEEN
AND

POINTS EGUALLY SFACED
5.  OCr  FT.

? o . o 0  F T .

4tJ. Or-) FT.
7{ , .  OO FT.

1 Q
[ =

l =
[ =

ul. lLEss FUFTTHER LTMITATToNS WERE ImFosED, THE rirrurr, lut ' t  ELEVATIoN
AT WHICH A SURFACE EXTENDS IS t  =  1O.  CrO FT.

5.O(.)  FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.



louuowrNG ARE DIsPLAYED THE
-AILURE SURFACES EXAMINED.

F IRST.

TEN MOST CRIT ICAL
THEY ARE ORDERED

SAFETY FACTORS ARE CALCULATED BY THE I1ODIFIED BISHOF' I'IETHOD.

FAILURE SURFACE SFECIFIED BY 1? COORDINATE POINTS

F O I N T
N 0 .

F O I N T
N O .

1
3

4
5
6
7
C}
I

1Ct
1 1
I ' L

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

15. C,C) 23. (rCr
1 9 . 9 5  3 3 . 7 3
34.  BCr  23 .9?
3 9 . 5 =  3 5 . 5 6
34.  CtB 27  .62
3 8 . 4 3  3 0 .  1  1
4 3 . 5 1  3 = . 9 8
4 6 . 3 1  3 6 . 2 3
49.  B( r  39 .8?
5 ? . 9 3  4 3 . 7 L
5 5 . 6 9  4 7 . 8 A
57.90  53 .  Ot )

3.3C,4 *{.+

1
?

?

4
g

6
7
B
9

1(]
1 1
' t ?

t =

X-SURF
( F T )

15. Cxl
1 9 . 9 8
2 4 . 9 8
? 9 .  9 1
3 4 . 7 0
3 9 . 3 7
4 3 . 5 6
4 7 . 4 9
51.  CrC,
54.  05
36.=7
5 8 . 5 5
5 9 . 6 4

3. ?94 r.r'+

Y-SURF
(FT)

23. OO
31 .59
21 .  BO
2? .63
24,A7
26. 09
2e.67
3L.76
? E  ? I

39. ?8
43. .59
48 .19
53. CrO

o*-

o--
FAILURE SURFACE SPECIFIED BY 13 COORDINATE FOINTS

OF THE TRIAL
- I ' IOST CRITICAL



JnruuRE suRFAcE sFEcIFIED By 13 trooRDTNATE FoINTs

POINT
NO.

P O I N T
N O .

.dotrrRE 
suRFAcE sFEcrFrED

Y-SURF
( F T )

- ?  6 t
l i t t E l /

34 .56
35 .59
26.q7
38 .6e
30 .73
33.  07
g. ir .  /  i .

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

BY 1= COORDINATE

Y-sURF
(FT)

3?. OCt
7t . c)7
?o .9L
. I  B E
- I .  r r - ,

?? aq

?5. CI9
?7 .9L
?t  '?E
g a . 9 g

3 5 . 3 1
3 9 . 7 0
4 4 . 4 t
4 9 . 5 2
53. Cr(:t

POINTS

1
2
.?

4
B

6
7
B
9

1Cf
1 1
t ?

13

X-SURF
( F T )

t6 .67
3 1 . 6 3
2 6 . 5 1

3 6 . 0 ?
4 C ) . 5 8
4 4 . 9 9
4 9 . : 3
53.  ?6
57. OB
6 0 . 6 6
6f. .99
6 5 . 3 1

2.353 * *+

1

4
5
6
7
B
9

1r-1
1 1
1 3
1*1

X-SURF
( F T }

1 8 . 3 5
3 3 . 3 4
2 8 . 3 0
33.0( t
37 .5?
4 t .  b 3
4 5 . 2 8
4E} .34
5 0 . 7 3
53.4Ct
J.ti' r *Jl,

5 3 . 3 9

2.386 +**



GeruuRE suRFAcE sFEcrFrED By 11 cooRDINATE FoINTS

P O I N T
N O .

.r*.r

FAILURE SURFACE SPECIFIED BY 14 COORDINATE FOINTS

1
a
3
4
E

6
7
B
9

1C)
1 1

X-SURF
( F T )

1 8 . 3 1
3 5 . 3 9
3 8 . 1 3
3 2 . 6 3
3 6 . 6 8
4 Q .  1 4
4 2 . 9 1
4 4 . 8 8
4 6 .  O 1
4 6 .  ? 1

3 . 3 9 O  * * *

Y-SURF
( F T )

33. Cro
? 1 . 5 4
2 1 . 9 8
? 3 . 3 0
2 5 . 4 6
? 8 . 3 9
3 3 . 0 0
3 6 .  1 6
4(J.73
43.63
30. ( lo

o"Rt:' X-SURF Y-SURF
( F T )  ( F T )

13.33  23 .  OCt
1 8 .  ? 3  A C ) . 9 4
23.30  2Cr ,  SS
28.  ?Cr  ?O.78
3 3 . 1 ?  3 1 . 6 9
3 7 . 8 7  3 3 . 2 3
4 ? . 3 9  t 5 . 3 8
4 6 . 5 8  2 8 . 1 0
5 C t . 3 B  3 1 . 3 6
5 3 . 7 1  3 5 . 0 8
5 6 . 5 3  3 9 . 3 1
58.79  43 .67
6 C r . 4 4  4 8 . 3 9
6 1 .  1 9  5 3 .  O O

2.391 .*.**

1
?

J

4
5
6
7
El
I

1Ct
1 1

1 3
t 4



AILURE

F O I N T
N O ,

SURFACE SFECIFIED

X-SURF
( F T )

1 Cr. CrO
1 4 .  B ?
1 9 . 7 9
? 4 . 7 8
? s . 7 2
. 1 4 . 4 9
39.  C)1
4 : .  1 8
4 6 . 9 t
Sf-t '  13
5 ! . 7 8
5 4 .  8 1
5 6 .  1 6
5 6 . 6 8

BY 14 COORDINATE POINTS

Y-SURF
( F T )

2?. Ot"t
? o . 6 8
20. cr6
? o .  1 5
2 C ' . 9 5
6 a  A =
i4 r  tsr

3 4 . 5 8
- -  = e
i /  r  J J

3 C ) . 6 7
f,4.3C.t
3 8 . 7 4
4 3 . 3 1
4 8 .  1 3
53. crcf

1
?

.J

4
5
6
7
EI
I

1 0
1 1
t ?

13
14

?.393 +**

leruuRE suRFAtrE spEcrFrED By 14 cooRDTNATE FoTNTS
v

FOINT
N O .

X-SURF
(FT)

l ?  ? ?
I i. r rJsr

1 8 .  ? 1
3 = .  1 9
3 8 . 1 8 '
3 3 .  1 0
37.  84
4 3 . 3 1
4 6 . 4 3
5 0 .  1 5
e ?  - -

56. Cr4
5 8 .  1 0
5 9 . 5 3
3 9 . 9 7

? , 3 9 7  * + *

Y-SURF
(FT)

23. OO
20.  89
2 0 . 4 6
2 0 . 7 3
3 1 . 6 5
3 3 . 2 4
2 = . 4 7
3 8 . 2 8
3 1 .  6 4
3 = . 4 7
39.7c-t
44. ?5
49.  05
52. CrO

1
3

4
t

6
7
B
9

lCr
1 1
1 ' l

l s l

1 4



UaruuRE suRFAcE sFEcIFTED Ey 14 cooRDTNATE porNTs

F O I N T
N O .

1
3

4
t

6
7
El
I

1 0
1 1
t j '

. | . - r

t 4

X-SURF
( F T )

1C). OC)
1 4 . 8 3
1 9 . 7 5
2 4 . 7 9
3 9 . 7 f ,
3 4 . 5 3
39.  OB

4 7 .  L 3
5 0 . 4 6
! r i . .  i c l

5 5 . 4 6
37.Crz
3 7 . 8 7

: .398 * * *

Y-SURF
(FT)

33. rlrlt
3 0 . 7 0
3C). 07
?r.r .  14
2 C ) . 8 9
4 d . r  i .  I

: 4 .  3 7
27 . r:t4
3Cr .37
3 3 . 9 9
3 8 .  1 4
4 = . 6 3
4 7 . = B
53. OCI

*.*#

1
?

4
q

6
7
B
q

1t ,
1 1
' t ?

X-SURF
( F T )

t 6 . 6 7
2 1 . 6 3
3 6 . 6 3
3 1 . 5 7
36.37
4Ct .93
4 3 .  1 8
4 9 . 0 3
5 3 . 4 1
E E  t '

37 .36
qo '!?

5 9 . 5 6

:.4c-r3 *+*

Y-SURF
( F T )

1 j ' t  E  /

?3 .28

34 .  13
35 .54
:7 .59
30. ?4
3= .43
37.  1Ct
41 .  ?0
45 .65
Sc.r.37
53. Cl(r

fnr'uRE 
suRFAcE sFEcrFrED By 1= cooRDTNATE porNTs

F O I N T
N O .



A

13.  OCt

x

26. Cttl

S

3 9 . 0 0 52. Oc-t

T

65. f-tf-r. OCt

. CtO +---------+------+--+---------+-------

o
I

13. CtO +

36. ( tO +

39. CrC) +

53. OCr +

65. CrC) +

78. r)Cr +

9 1 .  ( r O  +

1rlr4 . rfr.l +

a

.  . . 4

. .  . 7 x
453

9451
A V . g . . .

4  3 5 . .
672 .  .  t .  3

60 390*
36*3

I

F

t{

o'



--SLOFE STABILITY ANALYSIS--
SIMPLIFIED JANEU I ' IETHOD OF SLICES

IRREGULAR FAILURE SURFACES

PROBLEI' I  DESCRIPTION

BOUNDARY COORDINATES

9 TOF. EOUNDARIES
15 TOTAL BOUNDARIES

GENWAL SED.  POND,  FULL,  SECTION A-A '
UNSATURATED,  SEISt I rC CONDITION

BOUNDARY
N O .

1
?
;r

4
5
6
7
I
9

1C!
1 1
1 3
I . . }

L 4
{ t

X-LEFT
( F T )

.oo
1 5 . 0 0
4C). CrO
49. C)C)
53. Or-t
57. (,0
59. CtCt
63.  OO
87. OCr
59. C,0
87. Cro
57.  OO
6 1 .  O O
86. t)Ct
49. Cro

Y-LEFT
(FT)

33. cr(t
24. oc)
50. crQ
go.  o0
52. CrO
5?. rlc)
53. OC,
53. O0
40. CrO
52. OO
38. CtO
52. O(t
5Q. CtCt
37. CrC)
50. crct

X-RIGHT
( F T )

1 5 .  O O
40, ocr
49. C)Cf
53.  O0
57. OCt
5 9 . 0 0
63. CrC,
87.  OO

1QO. OCt
87. OCI

1 { r O . 0 0
6 1 .  O C t
86. OCr

100.  oo
6 1 .  O C )

Y-RI6HT
(FT)

?3. C,O
5C,. CrCI
5Cr. ggl
53. C,(]
52. CtO
53. C,O
52. OO
40. oo
40. oo
38, CtO
38. CfO
SCt. tlct
37. OO
37. OO
50. CrCt

SOIL  TYPE
BELOW BND

1
1
1
.,
?

?

4
4
4
rJ

rJ

1

1
1

' t



f 
sornoPrc sorL PARAI'IETERs

4 TYPE (S)  OF SOIL

SOIL TOTAL
TYPE UNIT WT.

NO.  (PCF)

1  B 5 . O
3  1 3 3 . 0
3 7r-). O
4  1 1 5 .  C r

SATURATED
U N I T  W T .

(FCF)

1O1.  f . t
14Cr .  O
1r )0 .  o
129. Ct

COHESION
INTERCEPT

(FSF)

230. O
:30. c,

t OOr-r. 0
. C )

FRI CT I  ON
ANGLE
( D E G )

3 1 .  C r'  3 3 . O
?r-r. o
45. c)

FORE
PRESSURE

FARAT"IETER

.o0
. C)Cl

. r-t0

. rl0

F'RESSURE
CONSTANT

( F S F )

. C t

. C )

. Q

. r )

F.I EZOI'IETR I C
SURFACE

N O .

1
I

1
1



l  prEzot'rETRrc suRFAtrE(s) HAvE BEEN sFEcIFIED
v

UNITWEIGHT OF WATER = 63.4(: l

FIEZOI' IETRIC SURFACE

X-WATER
(FT)

67.  C)Q
1O(] .  r )e

NO.  1  SPECIFIED BY 2  COORDIT{ATE FOINTS

Y-WATER
(FT)

50. Cr(:-)
5C). 0r.)

F O I N T
N O .

1
a

A HORIZONTAL EARTHOUAI{E LOADING CBEFFICIENT
OF .O8O HAS BEEN ASSIGNED

A VERTICAL EARTHOUAI.:E LOADING COEFFICIENT
OF .OOO HAS BEEN ASSIGNED

CAVITATICIN FRESSURE = . r-r PSF



CRITICAL
IGIUE

1 O O  T R I A L

FAILURE SURFACE SEARCHTNG METHOD, USING A RANDOI'{
FOR GENERATING CIRCULAR SURFACES, HAS EEEN SFECIFIED.

SURFACES HAVE BEEN GENERATED.

10 SURFACES INITIATE FROI' I  EACH OF
ALONG THE GROUND SURFACE BETWEEN

AND

EACH SURFACE TERMINATES BETWEEN
AND

1C' FOINTS EGIUALLY SFACED

= 3C). r)0 FT.

4Cr.  t lO FT.
7Cr. r'l(r FT .

x
x

x

UNLESS FURTHER Lrl, t ITATIoNs WERE IMposEDr THE rir lqrmuN ELEvATIohI
AT WHICH A SURFACE EXTENDS IS I = 1C}. C'{) FT.

5.C'O FT. LINE SEGI' IENTS DEFINE EACH TRIAL FAILURE SURFACt.



TEN I ' IOST CRITICAL
THEY ARE ORDERED

SURFACE SFECIFIED BY 1?

F O I N T
N O .

X-SURF
( F T )

13.  OC)
1 9 .  9 5
?4. BCI
lrQ q?

f ,4.  OB
3 8 . 4 ?
4 : . 5 1
4 6 . 3 1
49. BC)
5 ? . 9 3
5 5 . 6 9
37.9c-t

1 . 7 9 9  * * *

X-SURF
( F T )

t 6 . 6 7
3 1 . 5 ?
2 6 . 3 1
? r  ? . r
L . a .  d 4

;5 .  03
4 0 . 5 8
4 4 .  9 9
4 9 . : 3
rld. r i,Ct

5 7 . 0 8
6 0 . 6 6
6 : . 9 9
5 5 . 3 1

1 . 7 9 6  + * *

Y-SURF
( F T )

32. ()c)
a ^  ? =
4:,i . / a.
a =  a a
i d , . 7 i .

3 5 . 5 6
? 7 . 6 2
3 C ) .  1 1
= ? . 9 E }
36.  ?3
3 9 .  8 2
4?j.7t
4 7 . A A
5?.  OO

Y-SURF
( F T )

?3. s7
2 4 .  5 6
3 5 . 5 9
? 6 . 9 7
2 8 . 6 8
SCr .7?
33. 07
,e -=
i J r  /  r J

3 8 . 6 8
4 1 . 9 1
4 5 . 4 0
4 9 . 1 3
50. 84

1

4
5
6
7
B
9

1 C-t

11

13

o**
FAILURE SURFACE SPECIFIED BY 13 COORDINATE FOINTS

THE MODIFIED BISHOF' I ' {ETHOD.

COORDINATE F 'OINTS

OF THE TRIAL
- I ' , IOST CRITICAL



I
I
I
I
I

I IATLURE 
SURFACE SFECTFTED

I
I  FOrNT X-SURF

| 
*o.  (Fr)

I
|  1 1s. ocl
|  ?  1e .eB
|  3  24 .e8
|  4  2e .e1
|  5  34 .70
I  6  Se .37
|  7  43 .56
I  I  47 .4s
I  e  51 .011
I r c, 54. Crs
|  11  56 .37
|  13 58.  s3

I  
t= 3e.64

I
I
|  

*+* .92= ***

I
-FAILURE SURFACE SFECIFIED

O

BY 13 COORDINATE FOINTS

Y-SURF
( F T )

2i. Or.t
2 1 . 5 9
? 1 . 8 0
ril, r Elit

? 4 . O 7
26. c '9
3 8 . 6 7
3 t . 7 6

3 9 . 2 8
4 3 . 5 9
4 8 ,  1 9
53. O0

BY 14 COORDINATE POINTS

Y-SURF
(FT)

? 3 . A 7
23. 83
3 4 . 1 9
2 4 . 5 4
2 6 .  1 0
2 7 . 6 4
? 9 . 5 6
3 1 . 8 4
3 4 . 4 7
37.44
4U. .7?
4 4 . 2 9
4 8 .  1 3
48.76

1
3
J

4
5
6
7
I
9

1Ct
1 1
1 3
1_=
1 4

FOINT
NO.

X-SURF
(FT)

t 6 . 6 7
? t . 6 7
26.63
3 1 . 6 0
3 6 . 4 6
4 1 .  ? ?
45. 84
5 0 . 2 8
5 4 . 5 3
5 8 . 5 6
c l J .  J J

6 5 . 8 3
69.  03
6 9 . 4 8

1 . 9 6 4  * * *



I
p''-u^'
| "Rr:'
ti
ll
t:
le
110
|  1 1

li;.*.**

SURFACE SPECIFIED BY 14 COORDINATE FOINTS

X-SURF
( F T )

15. oc)
L9 .77
24. 4c:)
39. r)3
ali, . Cli

3 8 .  1 6
4 3 . 6 5
4 7 .  Q A
5 1 . 4 6
5 5 . 7 9
6 C t . 0 5
6 4 . ? 3
6 8 . 3 8
6e.67

1 . 8 6 8  * * *

Y-SURF
( F T )

?3. OO
1 3 . 6 6

? 7 . 3 $
'.r0 ?q,

3 1 . 5 8
3 3 . 5 8
3 5 . 8 9
f ,8 ,3c)
4( ] .8?
4 3 . 4 3
4 6 .  1 5
49.96
4 9 ; 7 7

1
I

3
4
5
6
7
a
9

1 0
1 1
, t ?

13

X-SURF
( F T )

1 3 .  O O
1 9 .  6 4
3 4 . 3 2
3 8 . 7 5
? =  - ?
rtrJ r !i.

3 7  . 6 4
4?. r lo
46 .  iB
5 0 . 5 0
5 4 . 6 5
5 8 . 7 3
62.7?
6 3 .  1 8

1 . 8 7 6  * * *

Y-SURF
(FT)

22. OCI
:3. BB
:5. 87
2 7 . 9 A
3 0 . 3 1
3 3 . 5 6
35.  O:
3 7 . 5 9
4().?7
43.  07
4 5 . 9 6
48.97
g ( r . 9 1

JruunE 
suRFAcE sFEcrFrED By 1s cooRDrr{ATE FoTNTS

FOINT
NO.



FOINT
N O .

SURFACE SFECIFIED

X-SURF
( F T )

15.  oo
1 9 . 9 5
2 4 . 9 4
3 9 . 9 4
34. BB
3,9 .72
4 4 . 4 ?
4€} .93
5 3 .  1 9
3 7 .  t A
6 0 . 8 5
6 4 .  t 7
6 7 . 1 0
6 9 . 6 3
69.73

BY 15 COORDINATE POINTS

Y-SURF
( F T )

?3.0r-r
3 1 . 3 9
? 1 .  0 6
? 1 . 3 4
? 3 . 1 0
2 3 . 3 4
?5.  06
2 7 . 2 4
39.  84
3?.  86
3 6 . 3 5
3 9 . 9 9
44. Cr4
4 8 . 3 5
4 8 . 6 3

1
.,

4
5
6
7
a
9

1Ct
1 1
1 3
1 3
t 4
. B

1 . 8 7 6  * * *

1

4
5
6
7
a
9

1 r')
1 1
t ?

1 4
1 3

X-SURF
( F T )

a ?  ? ?
I rJ r -Isr

1 E } . 3 7
3-3..36
28. ?6
? ?  - i
ri,d. r 4L

38.  09
43.  83
4 7  . 4 0
3 L . 7 6
5 5 . 8 5
5 9 . 6 6
6_=..  14
66.?6
6 8 . 9 9
6 9 . 9 5

1 . 8 8 3  * * *

Y-SURF
(FT}

33. OO

20 .90
2t .07
?1 .71
32. g3
24 .47
?6 .44
38 .89
3 t .76
35. OCt
38 .59
43.5Ct
46.69
48 .53

I 'AILURE SURFACE SPECIFIED BY T5 COORDINATE POINTS

POINT
N O .



eor.rRE suRFAcE sFEcrFrED

FCI INT
NO.

P O I N T
NO.

AILURE SURFACE SFECIFIED

BY 16 CBORDINATE POINTS

Y-SURF
( F T )

33. r)O
? 1 .  c t g
2Cr .57
2 C r . 5 5
2 0 . 9 9
? 1 . 9 C )
:_r.. ?6
? 3 . C r 7
1 7 . 3 0
2 9 . 9 3
3 ? . 9 5
3 5 . 3 4
4CJ. C)4
44. 05
4 8 . 3 1
4 8 . 6 3

BY 14 COORDINATE FOINTS

Y-SURF
( F T )

3?. OC)
3 0 . 9 4
3c} .53
3 0 . 7 8
3 1 . 6 9
. ?  ^ ?
irJ r SrJ

35 .38
28 .  10
31 .36
35.  OB
39 .  ?1
43.67
48 .39
53. ctc)

1
n

4
t

6
7
I
9

1(J
1 1
t ?

13
14
. F

1 6

X-SURF
( F T )

10. of. l
1 4 . 9 1
1 9 .  8 9
34.  89
? 9 . 4 7
3 '4 .7e
3 9 . 5 9
4 4 . ? 6
4 8 . 7 3
5 3 . 9 8
5 6 . 9 6
6f - r .65
64. (:rf-)
67. Crr:!
6 9 . 6 0
65.76

1.  BE 9  * * *

X-SURF
( F T )

l ?  ? ?
I ;r . .j.rJ

18 .33
33 .20
38.3Cr
? ?  r "
9 d r  I i

3 7 . 8 7
4 2 . 3 9
4 6 . 5 8
5f-t .39
3 3 . 7 1
5 5 . 5 3
5 8 . 7 9
6 0 . 4 4
6 1 .  1 9

1 . 8 9 3  + * *

o
F

1
n

Ll

4
5
6
7
B
9

1C)
1 1
, t ?

{ ?

1 4



Y

. (lC)

X

26. C)0

5

=9 .  O( l

o

.  . . 8

. . . 9 *
c r r  i

8 . 4 . . . 6 . . . .  .

.** +

A T

5=. (:)(J13. C)C) 52.0( : '

.  CrQ +---------.+------+--+---------+---------.r---------.+

A

13.  CrO +

=6.  ( lo  +

39: CrO +

33. CrCr +

65.  OCr  +

78. t-t(t +

9 1 .  Q ( r  +

1(:,4. r:)(:, +

v
I

F

+ + +  W



- -SLOPE STAEIL ITY ANALYSIS- -
SIMFLIF IED JANBU T, IETHOD OF SLICES

IRREGULAR FAILURE SURFACES

PROBLEN DESCRIFTION

BOUNDARY COORDINATES

9 TOF, BOU}.IDARIES
15 TOTAL BOUNDARIES

GENWAL SED.  FOND,
SATURATED,  STATIC

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

EOUNDARY
N O .

X-LEFT
( F T )

. CIC)
15.  t l t l

4Cr. OO
49.  CrO
53. f-to
57. oct
59. ('JCt
63. rlQ
87. C)Cr
59. (:rf-t
e7 . CrC,
5 7 . ( ] 0
51,  CrC)
86. {JCt
49. f-rcr

V . I  F F T

( F T )

3?. (:tC)

3?.0 t1
s(r. CICr
50. OCt
53. OCt
53.OCt
5:. CrC)
52.  OO
40. crc)
53 .  OO
38.  OO
5!. Of.t
5Ct. CtCt
3 7 . O C r
s(r. (rO

X.RI BHT
( F T )

15. f-rc)
4{: t .o(r
49. CrC)
53.  OO
57. CrO
59. CrO
63. CrC,
8 7 .  O O

1 CrO. CrCt
87. Oc-t

1C,C). CrC)
5 1 .  C r o
86.  OO

1(JO. Or')
6 1 .  C ) O

Y-RIGHT
( F T )

32. CIO
50.  CIO
5C). CtCt
5?. ( lo
5i. crct
53. CrCt
53. cto
4C), O(]
40. OC)
38.  OO
38, CtCt
50. cro
_37. C,Cr
37. OC.)
5 0 . 0 c )

SOIL  TYFE
EELOT{ BND

1
1
1
?

d

4
4
4
?

3
?
'l

1
1

1
?

4
5
5
7
B
9

1 f-)
1 1
1 ?

l r - i

1 4
1 5



fsornoPrc 
scrrL PARAI'TETERS

4  T Y F E ( S )  O F

SOIL TOTAL
TYPE UNIT WT.

N O .  ( F E F )

1 E'5. r-r
2  133.  ( r
3 7C). t)
4  1 1 5 .  C )

S O I L

SATURATED
U N I T  W T .

( F C F )

1 0 1 .  C t
14f_). C)
1 0 0 . 0
1 2 5 .  O

COHESION
INTERCEPT

( F S F )

?3(-r. O
23C). rl

10( : rQ .  0
. C r

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

3 1 .  C !
35. Cr
30. c.)
4 5 .  O

FORE
FRESSURE

F.ARAMETER

. Or-t

.o0
. 0 0
. ()(:t

FRESSURE
CONSTANT

( F S F )

. t-t

.o

. C r

.o

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

N O .

I

I

1
I



1  P I E Z O M E T R I C  S U R F A C E ( S )  H A V E EEEN SF.ECIFIED

UNITWEIGHT BF h IATER = 6 : .40

F I E Z O M E T R I C

P O I N T
N O .

d

4
E

SURFACE NO.

X-WATER.
( F T )

. (Jc)
1 8 .  O t J
1 9 .  5 0
67. c)( l

1( lo.  c)o

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

Y-WATER
( F T )

! = . 0 0
:,?. 0o
37. OCt
5(J. f-IJ

Stl . r-ttr

5 COORDINATE FOINTS

o



CRIT ICAL  FA ILURE SURFACE SEARCHING METHOD,
ECHNIOUE FOR GENERATING CIRCULAR SURFACESI

USING A RANDOI1
HAS BEEN SF 'ECIF IED.

1OT.'  TRIAL SURFACES HAVE BEEN GENERATED.

10 SURFACES INITIATE FROII EACH OF
ALONG THE GROUND SURFACE BETWEEN

AND

EACH SURFACE TERI'IINATES BETWEEN
AND

POINTS EEIUALLY SFACED
5 .  O O  F T .

3Cr .  OO FT.

4(:r .  OO FT.
7C). OC) FT,

1(-)
) ( =
[ =

[ =

UNLESS FURTHER LImITATIONS WERE IMF,BSED, THE l" l lNl l ' |ut ' l  ELEVATTON
AT WHICH A SURFACE EXTENDS IS f  =  10 .  O0 FT.

s.T.,C. '  FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.



I :OLLOWING ARE DISPLAYED THE
VFAILURE SURFACES EXAI' I INED.

F  I R S T .

SAFETY FACTBRS ARE CALCULATED BY

FAILURE SURFACE SPECIFIED FY 11

TEN MOST CRIT ICAL  OF  THE TRIAL
THEY ARE ORDERED -  I , IOST CRITICAL

THE I ' IODIFIED BISHOF.  METHOD.

COORDINATE POINTS

1
?

?

4
E

6
7
I
9

1Ct
1 1

F.OINT
N O .

X-SURF
( F T )

1 8 .  f , 1
3 : .  ?9
2 8 .  1 3
.j. i. . C, !-l

36 .6e
4Ct .  14
4 3 . 9 1
44.  AB
46.  C)1
4 6 . 3 1

1 .  1 8 9  * * *

X-SURF
( F T )

1 1 . 6 7
1 6 . 6 4
i 1 . 6 3
3 6 . s C I
- t  a  -
b .  I .  I ^ l .

;.sJ . s.C,

39. {19

4 4 . 6 3
4 6 . 3 9
4 7 .  t A
47.  1= ,

1. ?t l t4 ***

Y-SURF
( F T )

32. C)ct
3 1 . 5 4
t 1 . 9 8
3 f , . 3 0
? 5 . 4 6
3 8 . 3 9
33. CrO
3 6 .  1 6
4 ( r . 7 3
4 5 . 6 :
50. OCI

Y-SURF
( F T )

33. CtCr
3 1 . 4 4
3 1 . 7 2
j ' L .  o i ,

2 4 . 7 4
2 7 . 3 5
3ct.72
3 4 . 6 3
39.  OO
42.7?
4 8 . 6 5
5(-r. CtCt

O**
FAILURE SURFACE SPECIFIED BY 1? COORDINATE FOINTS

F O I N T
NO.

1
?

4
t

6
7
I
9

1C)
1 1
1 ?



I
I

f^"'*'
I  ForNT

|  "o '

l1
lr
l5
l6
l7
lB
le
I rc,
|  1 1
|  1 =

l'=.*+.r

JAILURE

SURFACE SFECIFIED BY 13 COORDINATE POINTS

SURFACE SFECIFIED BY t4 COORDII. IATE POINTS

X-SURF
( F T )

1 8 . 2 5
? 3 . 3 4
28.2Ct
i3. o(l
! ' t Br

4 1 . 6 5
4 3 . 3 8
4 8 . 3 4
scr .73
53.4r - t

5 3 . 3 9

1 . 3 O 7  * * *

X-SURF
( F T )

1 O. CrO
1 4 .  e 9
1 9 .  B B
: 4 . 8 6
? 9 . 7 3
3 4 . 3 7
3 8 . 6 9
4 ? , 5 9
43.99
48.  B?
91.  CrC)
F -  e a

53.3C,
5_f..30

1  . 3 1 1  + . F *

Y-SURF
( F T )

23. r)O
3 1 .  r 1 7
? o .  9 1
- t {  E e
4 I  r  r J s J

?a  cq

?5. Ct9
? 7 .  9 1
3 1 . 3 5
. j t : J e  J l

3 9 . 7 Q
4 4 . 4 t
4 9 . 3 3
5 3 . 0 Q

F O I N T
N O .

1
:r

4
B

6
7
I
I

1 r.t
1 1
A J

1 3
1 4

+.*.r

Y.SURF
(FT)

32. cto
?q l^ .96
?c r .56
?1.  ( : )9
ar-! -!E
L 3 .  - !

? 4 .  1 0
2 6 . 6 3
? 9 . 7 3
3 3 . 4 3
3 7 . 3 4
42. {14
4 6 . 8 1
3 1 . 7 4
53. Or-t



h I L U R E SURFACE SPECIFIED BY 13 COORDINATE FOINTS

F O I N T
N O .

1

J

4
F

6
7
B
9

1 C r
1 1
l i

13
t4

**.>

X-SURF
( F T )

15.  Cro
1 9 .  9 8
3 4 . 9 8
2 9 . 9 1
34.7Ct
3 9 . : 7
4 : . 5 6
4 7  . 4 9
51 . tlcr
54. (15
=.t6.37

5 8 . 5 5
= 9 . 6 4

1 . 3 1 !  * * *

X-SURF
( F T )

1r-r. c|c)
1 4 .  8 3
1 9 . 7 9
? 4 . 7 8
-lo ?at

3 4 . 4 9
39. r-t t
4 : . 1 8
4 6 . 9 1
5 0 . 1 3
5 : . 7 8
3 4 . 8 1
5 6 . 1 6
3 6 . 6 8

1 . : 1 =  + + *

Y-SURF
( F T )

??. Crtl
3C t .69
3Ct.  95
2Ct .  15
?o .95
2? .48
34 .58

30 .67
34. 5Ct
38 .74
43 .31
48 .  12
52. Cto

F O I N T
N O .

Y-SURF
( F T )

23. (lct
I t  E : O

31 .  BCr
. : i .  6 i \
4 4 . ( t 7
1 6 .  0 9
? 8 . 6 7
] L . 7 6
.irJ r sr I

= 9 . 2 8
4 3 . 5 9
4 8 . 1 9
53. OCt

1
2
rJ

4
5
6
7
B
9

1C)
1 1
1 ?

t '-:.

FAo ILURE SURFACE SPECIFIED BY 14 COORDINATE F'B]NTS



AILURE

P O I N T
NO.

*.*+

F O I N T
N O .

++.r

X.SURF
( F T )

10.  oo
1 4 . 9 3
1 9 . 9 ?
3 4 .  8 9
2 9 . 7 1
3 4 . 3 9
3 8 . 5 3

4 5 . 6 ?
48. =_=.
50. f ,g
= 1 . 7 7
e,a -raa

1 . : 1 4  * * +

Y-SURF
( F T )

3?. or.r
? 1 .  1 4
? 1 .  r - t 1
2 L . 6 2
?? o?.

2 4 . 9 4
?7 .6Cl
3(J. 84
3 4 . 6 1
3 e .  8 1
4 3 . 3 7
4 8 . 7 7
5 1 . 6 1

SURFACE SFECIFIED FY 13 COORDINATE FO]NTS

1
z
=.

4
5
6
7
I
9

1C)
1 1
1 T
1 3

d^ILURE 

SURFACE SFECIFIED EY 14 COORDINATE FOINTS

1
-,
J

4
B

6
7
E}
g

1 0
1 1
l a l

13
14

X-SURF
( F T )

1Ct. t1g
1 4 .  8 3
7 9 . 7 9
? 4 . 7 9
= 9 . 7 3
3 4 . 5 3
39.  OB
4 3 . 3 1
4 7 . 1 3
5( : r .46
J.J. .  iC,

5 5 . 4 6
57.  O:
3 7 . A 7

1 . 3 1 9  * + *

Y-SURF
(FT)

2?. OO
2 0 . 7 0
20.  07
2 0 .  1 4
3r).  89

? 4 . 3 7
2 7 . O 4
3r-r.37
3 3 . 9 9
3 8 .  1 4
4 ? . 6 3
4 7 . 3 8
g?. oo



A I L U R E SURFACE SPECIFIED BY L4 COORDINATE POINTS

F O I N T
N O .

F O I N T
N O .

X-SURF
( F T )

1O.  OCt
t 4 . 7 6
1 9 . 6 9
2 4 . 6 9
2 9 . 6 4
3 4 . 4 4
= 8 . 9 7
4f , .  14
4 6 . 8 5
5Cr. t) t
E I  F '

5 4 . 4 5
E F  ' A
J r J .  C I I

56. c-t(t

1 . 3 : ?  * + *

X-SURF
(FT)

8 . 3 3
1 3 .  0 5
7 7 . 9 6
? ? . 9 6
? 7 . 5 ?
!n .?=
s- .  ,  i .

3 7 . 3 6
4 1 . 4 2
4 5 .  1 0
4 8 .  3 1
5 ( r . 6 8
5 i . 4 4
3=, .47

1 . : : 3  * * *

Y-SURF
( F T )

?2.  OO
?Ct. 46
1 9 . 6 5
1 9 .  5 8
2Q.26
? 1 . 6 7
: 3 . 7 8
2 6 . 5 4
39. 9C)
, - \ i .  /  f

=,8. Ct7
42.70
47 .36
53.  CtO

1

3
4
5
6
7
B
I

1c '
1 1
1 A

L i .

1 4

]ruunE 
suRFAcE sF,EtrTtrrEpEY 14 COORDINATE FOINTS

Y-SURF
( F T )

23. OO
3fJ .33
1 9 . 4 1
1 9 .  ? 6
1 9 .  S B
? 1 .  ? 6

2 6 . 1 5
29.34
3 3 . 4 5
37.8Ct
4 ? . 4 7
47.=.7
53. OO

1
?

4
5
6
7
I
I

1 0
1 1
, t ?

13
14



. OO +---------*------+--*---------+---------+---------+

. 0 C ) 13 .  OO 26 .  OO 89 .  f - r ( : r  5? .0O 65 .  OO

:
.o

?

.  .  - )1

. . . 4 *
. . . . C I 3 1 .  .

6 4 5 . .  U l

A

13. CrCr +

36. CrCr +

39. CtC-r +

52. CrO +

65. OCt +

78, cJQ +

91. Crf-)  +

1 t14 .  CrO +

8 3 1
F A
J i . . . .  .

r - ) . 31

r-). J. 1
6 .4  3

0 3 . . 1
s647 .  . ?  . r

o
I

s

F

hl

o



oo
o
r0
t

o

u
= .

x :
- l

i ;
YO
au
. . 9q U
I 6r-8
9c
oE

x$
eg
lAl

a



- -SLOPE STABIL ITY ANALYSIS- -
SII" IPLIFIED JANBU I ' IETHOD OF SLICES

IRREGULAR FAILURE SURFACES

FROELEM DESCRIPTION

BOUNDARY CBORDINATES

10 TOF BOUNDARIES
?O TOTAL BOUNDARIES

GENWAL SED.  FONDI  FULL ,  SECTION B-F '
UNSATURATED,  STATTC CoNDITTON

ECIUNDARY
N0.

X-LEFT
( F T )

3. C)C)
1 9 .  O O
29. CrCt
97 . Qcs

1 O 1 .  C r Q
103.  OCt
107. C)Cr
1 3 5 .  O O
152. CrO
1 8 4 .  O O
184. CtCt
1 8 9 .  O O
1Cr3. OCr
135. r t( ,
1 5 3 .  O O
1 0 1 .  C r o
1 2 7 .  O O
1E4. Or.r
153. C)C)

39. OCt

Y-LEFT
( F T )

1 4 .  O C r
1 9 .  0 Q
37. OCt
6 1 .  O O
6 1 .  O O
6r .  oo
6 1 . o ( r
47 .  OO
47.  OQ
6 1 .  O O
6 1 .  C r Q
6 1 .  O O
61 . t)Cr
45. O0
45. CrCt
6 1 .  O O
4 7 .  O O
4 4 .  O O
44. CIC)
27.  OO

X - R I G H T
( F T )

tg . ctc,
3 9 . 0 0
9 7 .  O O

1 C ) 1 .  O O
1 Crs. CrC)
1 0 7 .  O O
135. c,Ct
153.  OO
1E}4. OC)
zOC!. OO
189.  CrO
1 9 1 .  O O
133. OCt
153.  OO
189.  QC'
1?7. OCt
134. OC)
153.  OO
1 9 1 .  C r O
12l. r)Cr

Y-RI6HT
( F T )

1 9. C,C,
27. CrO
6 1 .  O C t
6 1 .  O O
6 1 .  O C t
61.  f - to
4 7 . Q C l
47.  OO
6 1 .  C r O
68. OCt
61.  CrCr
6 1 .  O O
4 5 . 0 C )
45. OCt
6 1 ,  O C r
47,  OO
44. CrCr
44.  OO
6 1 .  O C )
4 7 . O Q

SBIL  TYFE
BELObI BND

1
I
=
?

;r

4
4
4
4
1
4
aa

J

1
1
1
I

1
?

3
4

6
7
El
9

1 0
1 1
L 2

1 4
1 3
1 6
t 7
1 B
1 9
20



ISOTROFIC SOIL FARAI' IETERSv

4 TYPE (S)  OF

SOIL TCITAL
T Y P E  U N I T  W T .

N O .  ( P C F )

1 85. (r
3  1 2 3 . 0
3 7r-) .  0
4  1 1 5 .  C t

S O I L

SATURATED
U N I T  W T .

( F  C F )

1 C ) 1 '  O
1 4 O .  ( t
10r1. r-r
1 3 5 .  O

COHESIC IN
INTERCEFT

( F S F )

g3r.r. O
23Cr. Ct

1c ' 00 .0
. ( t

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

E 1 .  O
-=3.t '
?O. t l
4 5 .  O

F.ORE
FRESSURE

FARAI'lETER

.oCI

. o('-l

. f-xJ

.oo

F,RESSURE
CONSTANT

(PSF )

. (:)

. (:t

. C l

. r:)

F.I EZBI'IETR I C
SURFAtrE

N O .

I'

1
1
1



O 
FrEzor lETRrc suRFAcE(s) HAvE FEEN spEcrFrED

UNITWEIGHT OF WATER = 62.4( : )

P I E Z O M E T R I C

POINT
N O .

1
?

SURFACE NO.

X-WATER
( F T )

1  1 1 .  O r _ l
18C) .  OO

1 SFEt r IF IED BY ?  COORDINATE POINTS

Y-WATER
( F T )

59. C)O
59.  OO



IEARCHING ROUTINE WILL BE L IF1ITED TO AN AREA DEFINED BY 1  BOUNDARIES
-F WHICH THE FIRST 1 EOUNDARIES WILL DEFLECT SURFACES UPWARD

BOUNDARY
N O .

1

X-LEFT
( F T )

58. CrCr

Y-LEFT
( F T )

. Cro

X-RI  GHT
( F T )

?oc). c,o

Y-RI GHT
( F T )

6 1 .  r J o



CRITICAL FAILURE SURFAtrE SEARCHING I ' IETHOD, USING A RANDOM
ECHNIAUE FOR GENERATING CIRCULAR SURFACES,  HAS BEEN SFECIFIED.

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

FOINTS EAUALLY SF'ACED
1f.). c.xl FT.
3C). C,O FT.

95.  r l0  FT.
1 13. OC) FT .

1 0

[ =

[ =
[ =

UNLESS FURTHER LIMITATIONS WERE IITFOSED, THE MINII ' IUM ELEVATION
AT WHICH A SURFACE EXTENDS IS t  = 5. CrC) FT.

9.ITI]  FT. LINE SEGMENTS DEFINE EACH TRIAL FAILURE SURFACE.



ELLCIWING ARE DISF.LAYED THE
YnruunE suRFAcEs EXANINED.

F  I R S T .

TEN I ' IBST  CRIT ICAL
THEY ARE ORDERED

OF THE TRIAL
- I . ICIST CRITICAL

SAFETY FACTDRS ARE CALCULATED EtY THE I ' IODIFIED BISHOF' I ' IETHOD.

FAILUF:E SURFACE SFEtrIFIED

F.OINT
N O .

F'O I NT
N O ,

X-SURF
( F T )

10.  C, t l
1 8 .  9 5
? 7 . 9 3
3 5 . 9 ?
43.78
3 4 . 4 7
6 4 .  8 9
7 0 . 9 8
7 8 . 6 6
E } 5 . 8 7
s ? . 3 4
9 8 . 6 2

1(14. ( :)5
t  0 6 .  6 7

3. CtCt 1 .F+r

1
?'=

4
5
6
7
B
9

1( l
1 1
1 ?
1 3
7 4

BY 14 COORDINATE FOI I {TS

Y-SURF
( F T )

1 5 . 1 9
1 q  ? 1

15.  Cr7
1 5 . 7 8

1 9 .  6 9
: ? .  8 6
? 6 .  B 1
f , 1 . 5 C )
3 6 .  g 9
4 f1 .g f ,
49.=- t7
36 .73
6 1 .  C r O

FAILURE SURFACE SFECIFIED BY 14 COtrRDINATE FOINTS

1

rt

4
F

6
7
B
9

1 r l
1 1

l !

1 4

X-SURF
( F T )

1Cr. CrO
t 8 . 9 7
? 7 . 9 7
. : rO.  Y i .

43.78
5 4 .  4 6
5 ? .  8 9
71 . (J(:t
7 E  . 7 4
8 6 .  O =
93.  B ;
9 9 .  O B

tt ' - t4.7?
1 0 7 .  5 ?

3. CttJ4 ***

Y-SURF
( F T )

1 6 . 1 9
1 5 . 4 0
1 8 . 4 ?
1 6 . 3 4
1 7 .  8 5
? C ) . 2 4
3: .4 ( l
2 7 . 2 9
= 1 .  8 9
= 7 .  t 6
4 = .  0 6
4 9 . 5 4
3 6 . 5 5
6 . 7 . 7  4

i { .+



AILURE

F O I N T
N O ,

F.OINT
N O .

.*++

X-SURF
( F T )

' t ?  ? T

21,  r . t6
30.  03
39.  02
4 7 . 9 L
5 6 . 5 8
6 4 . 9 3
73. Brlr
8 0 .  1 3
8 6 . 7 9
9 3 . 7 t
9 7 .  B ?

102.  (J3
1(J=.5( l

3.  Cr36 ***

X-SURF
( F T )

L 6 . 6 7
? 5 . 6 6
3 4 . 5 5
4 3 . 5 6
F -  r -
Lri; . JL

6r.). g4
69. Cr4
7 6 . 8 6
8 4 . : 1
9 1 .  C f 4
9 7 . 2 9

1(12.  89
1(:r5. 39

3 . O i f  + * *

Y.SURF
( F T )

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

? 5 . 3 7
3 1 . 6 0
3 7  . 6 4
4 4 . 4 L
5 1 .  8 3
3 5 . 7 5
6 r . 0 0

SURFACE SPECIFIED BY 14 COORDINATE FOINTS

1
t-

s\

4
5
6
7
B
9

1 f-)
1 1
l n

13
14

IAILURE SURFACE SPECIFIED EY 13 CCIORDINATE POINTS

1
d

r:

4
5
6
7
B
9

1 0
1 1
1 ?

13

Y-SURF
( F T )

1 8 . 3 7
17.  8Ct
1 8 .  1 9
1 9 . 4 3
2 1 . 5 1
2 4 . 4 2
? 8 .  1 2
3 2 . 5 8
3 7 . 7 6
4: . .6 t
30. 1r-)
G '  I B
r f l  r  I r J

6 1 .  O O



unrruRE suRFAcE sFEcrFrED By 1= cooRDTNATE F,orr . r rs

F O I N T
N O .

+*.*

A I L U R E SURFACE SFECIFIED BY 13 COORDINATE FOINTS

POIT.IT
N O .

X-SURF
( F T )

L 6 . 6 7
? 5 . 6 1
8 4 . 6 1
4 f , . 5 6
F 6  = -
J i . ; , . j .

6(J. Bf,
6 8 . 9 5
7 6 . = 9
B ; . 6 6
9 0 . 0 6
9 5 . 7 8

1 0 0 . 5 9
1(-r 1 . g7

3.03 j  * * *

X.SURF
( F T )

1 8 . 8 9
2 7 . 8 7
36.  86
4 5 .  8 1
5 4 . 6 3
6f, .  ?:
7 t . 3 7
7 9 . 5 5
8 7 .  1 3
9 4 .  2 3

1 0 0 . 7 9
1 Q 6 . 7 6
1 1 0 .  1 6

!,. t-t47 **+

Y-SURF
( F T )

1 8 .  ? 7
1 7 .  3 e

1 8 . 3 4
2 C r . 5 4

? 7 .  L 9
=,7 .  g4

4f, .  84
5(r.  g3
5 8 .  4 1
61. r .rcr

Y-SURF
( F T )

L E . S 7
1 8 . 3 3
1 8 . 5 1
1 9 . 5 2
2 1 . 3 4
3-= . .96
4 l  t * O

3 1 . 5 C )
-16 .  . r  /

41 .  9Cr
48. 116
3 4 . 7 9
5 9 . 4 3

1
?

4
E

6
7
I
9

1C!
1 1

1
?

4
B

6
7
B
I

10
11

13

.**+



AILURE SURFACE SFECIFIED BY 14 COORDINATE F 'OINTS

{
I

z

4
E

6
7
I
9

t ( l
1 1
' t ?

I u r

t 4

F O I N T
NO.

X.SURF
( F T )

t ?  ' r n

: 1 . : 1
3 0 . 3 1
3 9 .  1 6
4 8 .  O 1
3 6 . 7 t
65 .  ?O
7 3 . 4 4
8 1 . 3 8
8 8 . 9 6
9 5 .  1 5

1 0 ? . 9 0
1 r : ! 9 . 1 7
1 1 1 .  9 9

3. ()5: *+*

Y-SURF
( F T )

1 6 .  8 8
t 6 . 4 4
1 6 . 6 9
L 7 . 6 4
t 9 . ? 7
3 1 . 5 8
3 4 . 5 6
? 8 .  1 B

4 ? . 6 9
4 8 . 6 4
5 5 .  1 0
5 8 . 5 0

1
3
bl

4
q

6
7
B
9

1C)
1 1
1 ?

l i l

X-SURF
( F T )

L 6 . 6 7
? 3 . 6 7
3 4 . 6 5
4 3 . 5 6
E-l  ?eg - . ; r J

6C) .93
6 ? . 3 3
7 7  . 4 7
8 5 .  1 6
9 ? . 5 3
9 9 . 4 6

1f-t5.  93
1 1r. t .  95

3. t-t6t.-l *+*

Y-SURF
( F T )

1 8 . 3 7
1 8 .  1 1
1 8 . 6 5
1 9 .  9 C ,
: 1 .  8 5
2 4 . 4 8
? 7 . 7 9
3 1 . 7 4
3 6 . 3 1
4 t . 4 9
4 7 . 2 2
5 3 . 4 9
59.  OB

] r r -unE 
suRFAcE spEcrFrED By 13 cooRDTNATE F.TNTS

FCI INT
NO.



AILURE

F O I N T
N O .

F O I N T
N O .

X-SURF
( F T )

L 6 . 6 7
- E  n ,
aJ .  ' t { .

3 4 . 3 9
4 3 . 3 8
5 ? . 3 8
6 0 . 9 3
6 9 . 3 C r
7 6 . 9 6
44.  07
9 0 . 4 3
93.94

1 Q 0 . 4 9
1 0 3 .  = B

3. C)68 ***

Y-SURF
( F T )

1 8 .  = 7
1 5 . 2 3

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

4 . - .  7  { l

? 7 . = o ( )

3 = .  0 1
3 9 . . : B
4 6 . 5 0
5 4 . 2 6
6 1 ,  C r O

Y-SURF
( F T )

1 8 . : 7
7 6 . 4 6
1 5 . 8 1
1 6 . 3 4
18. c-r4
20.  BB
? 4 .  8 1
? s . 7 6
3 5 . 6 5
42.37
4 9 . 8 ?
=- '7.A7

6 1 .  C r O

SURFACE SPECIFIED FY 13 COORDINATE POINTS

1
?

4
5
6
7
I
9

1C,
1 1
. t -

I . J

AILURE SURFACE SPECIFIED BY 13 COORDII. IATE FOIT.ITS

I
I

4
E

6
7
B
9

1Ct
1 1
' t ?

l - r

X-SURF
( F T )

L 6 . 6 7
? 5 , 4 8
5 4 .  4 6
43.44
q' ]  aa

60.  B t
6 8 . 9 2
7 6 . 4 4
Bf, .  ?4
Q0 aa

9 4 . ? 7
99.3( : l
9 9 .  E 9

3 . O 6 9  * * *



. QC' ?3. f.tcr

x

5tJ. C)c-)

S

75. Of-t 10r-r. oo

T

1:5. c-,O

A

o
I

7 5 . O O  +

1l- tc t .  OO +

135. r .ro +

15O.  t l0  +

175. C)c_) +

2CrC). CrCr +

.**

.*

F

tal
+
+
+



- -SLOPE STABIL ITY ANALYSIS- -
SIHFLIF IED JANBU I " {ETHOD OF SLICES

IRREGULAR FAILURE SURFACES

PROELEI"I  DESCRIFTION

BOUNDARY COtrF{DINATES

1c' '  TOP BOUNDARIES
:C, TOTAL EOUNDARIES

GENWAL SED.  FOND,  FULLT SECTION B-EI ,
UNSATURATED,  SEIS ' , I IC  CONDITION

FOUNDARY
N O .

1
3

4
e

6
7
B
9

1C)
1 1
1 a

1 3
t 4
1 5
1 6
7 7
1 g
1 9
?r-)

X-LEFT
( F T )

.:. cro
19. tlc.l
:9. OC)
9 7 . O Q

101 .  CrO
1C)3. f-ro
1C.)7, OCf
135.  OO
153.  OO
184.  OCr
184. Crr_t
1 8 9 .  O O
1 0 3 .  O O
1 3 5 ,  O O
153. Crr-t
1 | ] 1 .  O O
1i7, CrCt
1.34. rlCt
153. Crr-r

?9. CrO

V - I  F F T

( F T )

14.  CrC)
19. rlr.r
=7. OC)
61. (:rf-r
6 1 . (:rct
6 1 .  O O
6 1 .  O O
4 7 .  O 0
47. r)C)
6 1 .  O C r
6 1 . 0 0
6 1 . 0 0
6 1 . r-r(r
45. tlct
4=!r. CtC)
6 1 . ( } 0
47. C,Ct
44. C,Cr
44. CICt
?7 . t:tc)

X-R] GHT
(FT)

1 9. crc)
?9. L1C)
97. C)0

1 0 1 .  O O
103.  OCt
1 0 7 .  O Q
135. OC)
152. tlr-t
1E}4. C,O
3OC), OO
189. CrC_)
1 9 1 .  O O
1 3 5 , ( ) 0
152.  OO
189. CrCl
137.  O0
134.  OCr
153. (10
191 .  O( t
1?7.Of - r

Y-RIGHT
( F T )

1 9. (:)r-t
:7. t)c-)
61 .  t lCr
61 , or.t
61 .  C lCt
6 1 .  O 0
47. CrO
47.CrCl
61 .  CtCt
68. f.lf-t
6 1 .  O C t
6 1 .  O O
45.  OCt
45. CIC)
61 .  OCr
4 7 . O A
44.  OCt
44. C-tCl
6 1 .  O 0
4 7 . O C l

SOIL TYPE
BELOUI BT,ID

1
I

?

4
4
4
4
1
4
!)

1
1
1
1



SOTROFIC

4 TYFE (S)

SOIL PARAI',IETERS

O F  S O I L

S O I L
TYPE

NO.

1

3
4

TOTAL
UNIT  WT.

( F C F )

8 5 .  O
133.  Cr

7C.r. t:r
1 1 3 .  O

SATURATED
U N I T  W T .

( P C F )

1 0 1 . 0
140.  Ct
1 0 0 . 0
1?5.  C)

COHESION
INTERCEFT

( F S F )

230.  O
i3O. (r

1 0 0 q ) . 0
.c )

F R I C T I O N
ANGLE
( D E 6 )

31. ( ' - ,
?? ,..
.-. 'jr . r.,

30 .  o
45 .  O

FORE
FRESSURE

F'ARAMETER

. (lf-l

. 00

. T.XJ

. Q(J

FRESSURE
CONSTANT

( F S F )

. f-r

.o

. 0
. (:r

F IEZOT, IETRIC
SURFACE

N O .

1

1
1
1



I t  prEzoMETRrc suRFAcE (s)  HA'E EEEN sFEcrFrEDv

UNITWEIGHT OF WATER = 62 .4Ct

F I  EZOI.IETRIC

F O I N T
N O .

.t
I

SURFACE NO.

X-t^,ATER
(FT)

1 1 1 . C ) f - l
lBr-r. O(J

1 SPECIFIED BY 3

Y-WATER
( F T )

59.  OCt
59. t lo

COORDINATE FOINTS

A HCIRIZONTAL EARTHOUAI{E LOADING COEFFICIENT
OF .I ]8I ]  HAS EEEN ASSIGNED

A VERTICAL EARTHOUA}.:E LOADIT{G CtrEFFICIENT
CIF .O(Jc-) HAS FEEN ASSIGNED

CAVITATION FRESSURE = .O FSF



EARCHING ROUTINE WILL
F WHICH THE FIRST 1

TO AN AREf, DEFINED Ery 1 ETOUT.IDARIES
WILL DEFLECT SURFACES UF'WARD

X-RIGHT Y.RIGHT
( F T )  ( F T )

?(10. c)cf 61 . (]0

BOUNDARY
N O .

1

X-LEFT
( F T )

58. OC)

BE LII , I ITED
BOUNDARIES

Y-LEFT
( F T )

. (JC_t



C R I T I C A L
ECHNIGUE

FAILURE SURFACE SEARCHTNG I{ETHOD' USrNG A RANDOII
FOR GENERATING CIRCULAR SURFACES,  HAS BEEN SF 'EEIFIED.

1(]O TRIAL SURFACES HAVE BEEN GENERATED.

1(: ,  SURFACES INITIATE FROI1 EACH OF
ALONG THE GROUND SURFACE BETWEEN

AND

EACH SURFAEE TEFI1INATES BETWEEN
AND

FOIT.ITS EEUALLY SFACED
1(:) .  or l  FT.
3r l .  r-r0 FT.

95. t l t : t  FT.
I  1S. O(: '  FT .

1(J

f , =

[ =
l =

UNLESS FURTHER LIt" l ITATIONS WERE ImFOSED, THE MINIMUI' , l  ELEVATION
AT WHICH A SURFACE EXTENDS IS t  = 5. ( : ,c|  FT.

9.I ]O FT. LINE SEGI,IENTS DEFINE EACH TRIAL FAILURE SURFACE.



I |BLLOWING ARE DISPLAYED THE
-FAILURE SURFACES EXAMINED.

F I R s T .

TEN MOST CRIT ICAL  OF  THE TRIAL

THEY ARE ORDERED -  I ' IOST CRITICAL

SAFETY FACTORS ARE CALCULATED BY THE MODIFIED BISHOF IVIETHOD.

FAILURE SURFACE SPECIFIED BY 14 COBRDINATE F 'OINTS

Y-SURF
( F T )

1 6 .  1 9
1 5 . 4 r . t
1 5 . 4 2
1 6 . 2 4
1 7 . e 3
2Cr. ?4
2 3 . 4 0
?7  ?A

3 1 .  8 9
3 7 .  1 6
43. r.t6
4 9 . 5 4
5 6 . 5 5
6Q.74

1
?

4
B

6
7
B
9

1( l
1 1
L .!-

t ?

L 4

FO INT
N O .

POIT.IT
N O .

X-SURF
( F T )

1r-,. (:xJ
t e . 9 7
? 7 . 9 7
5 6 . 9 f ,
43 .78
5 4 . 4 6
63.  89
71. (:r(:!
7 8 . 7 4
86. r-r3
9 : . 8 3
9 9 . 0 8

1 ( ) 4 . 7 3
1 ( 1 7 . 5 3

1 . 3 5 7  * + +

X-SURF
(FT)

10 .  o0
18 .95
?7.9=, t
= . 6 , 9 3
4 5 . 7 8
3 4 . 4 7
6?. E}9
7 r l . 9 8
7 8 . 6 6
8 5 . 8 7
9 : . 3 4
9 8 . 6 3

1r14. Crs
1 ( t 5 . 6 7

1 . 5 5 7  + + *

Y-SURF
( F T )

1 6 .  1 9

1 5 .  0 7
1 5 . 7 8
1 7 .  3 3
1 9 . 6 9
33. 86
? 6 .  8 1
= 1 . 5 C t
-?.6. 89
4 : . 9 3
49.37
= 6 . 7 =
6 1 .  O O

FAILURE SURFACE SPECIFIED EY 14 COORDINATE FOINTS

1
3
.j.

4
E
6
7
B
g

1 t:l

1 1
l a

I .-r

1 4

?.



!P611.LJRE SURFACE SFECIFIED EY 14 COORDINATE

P O I N T
N O .

F O I N T
N O .

] ruunE 
suRFAcE spEcrFrED

Y-SURF
( F T )

1 6 .  B B
L 6 . 4 4
L 6 . 6 9
t 7 . 6 4
l s . 2 7
2 1 . 5 8
2 4 . 3 6
3 8 .  1 8

4 ? . 6 9
4 4 . 5 4
55.  1 ( t
5 8 . 5 0

BY 13 COORDINATE POINTS

Y-SURF
(FT)

t8 . s7
18 .  33
18 .51
19 .5?
21 .34
33 .96
27 .36
31 ,50
36 .37
41 . 9f-t
48. Cfe,
5 4 . 7 9
5 9 . 4 3

P O I N T S

1
1

i
4
5
6
7
I
9

1c'
1 1
t ?

13
14

X-SURF
( F T )

1 ?  ? ?

! 1 . 4 , L

SC, .  21
3 9 .  1 6
4 8 .  O 1
= a 6 . 7  |
6 5 . : O
7 2 . 4 4
8 1 .  = B
8 8 . 9 6
9 6 . 1 5

10?.9r - r
t o g .  t 7
1 1 1 . 9 9

L .37 t  * .* .*

X-SURF
( F T )

1 8 . 8 9
? 7 . 8 7
3 6 . 8 6
4 5 .  8 1
5 4 . 6 =
6 3 . 2 :
7 1 . 3 7
7 9 . 3 3
8 7 .  1 3
9 4 . : 3

1OCt .  79
1 c ) 6 . 7 6
1 1 C r .  1 6

L . 3 7 7  * + *

1
?

4
5
6
7
E}
9

1 t-)
1 1
t ?



Jar luRE suRFAcE sFEcTFIED By 14 cooRDINATE ForNTs

P O I N T
N O .

1

a.

4
5
6
7
I
9

1 0
1 1
t n
l ?
I .jl

t 4

X-SURF
( F T )

i 6  - -
I i .  a 4

3 1 .  0 9
. : (J .06
f,9. tlA
4 8 .  O 1
5 6 .  8 4
6 = . 4 7
f ._' . c):-

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

1 r : ! = . 1 6
1 0 9 .  1 7
1  1 4 .  3 0

1 . 5 8 ( J  * * *

Y-SURF
( F T )

1 6 .  8 B
1 5 . : . 6
1 4 . 6 5
1 4 . 7 7
! B :  7 a

t 7  . 4e
?Cr. rl5
4 i . .  J 7

? 7 . 4 9
. j . I .  ; . 1

3 7 . 8 0
4 f , . 9 :
5r-). 63
5 7 . 4 0

1
2
j'

4
t

5
7
I
9

1(J
i t
t t

1 ?

t i :

l - t

X-SURF
( F T )

l ?  - - 1

f ,o .  :1
; 9 .  17
48. t)3
36 .76
65.3 f - t
7-: . .  61
s 1 . 6 3
8 9 . 3 4
9 6 . 6 7

1 O;-.. 6(:t
1 1 0 . L ) 9
t t = . . 7 7

1 .  591 .*.*+

Y-SURF
( F T )

1 6 .  B B
1 6 . 4 3
1 6 . 6 5

1 9 .  0 8
3 1 .  ! B
2 4 . l i
3 7 . 5 8
3 1 . 6 8
f , 6 . 3 1
4 1 . 5 3
4 7 . 2 6
5=..5r1
3 7  . 6 r

] ruunE 
suRFAcE sFEcrFrED By 14 cooRDrr.rATE FoINTs

F O I N T
N O .

+ + +



-AILURE suRFAcE sFEcTFIED Ey 1f ,  cooRDINATE F,orNTs

F O I N T
N O .

A I LURE SURFACE SFECIFIED BY 13 COORDINATE FOINTS

1
?

4
t

6
7
I
9

1C,
t 1

1 ?

I i .

X-SURF
( F T )

t 6 . 6 7
? = . 6 7
3 4 . 6 5
4 = . 5 6
Ea ?ct

6 0 . 9 5
6 9 . 3 f ,
7 7 . 4 1
8 5 .  1 6
Q? r i?

9 9 . 4 6
1 0 5 . 9 2
1  1 t 1 .  g g

1 . 5 8 :  * * +

X-SURF
( F T )

1 6 . 6 7
2 5 . 6 5
3 4 .  6 5
4 = . 5 5
F -  ? ^
- , i : . .  . j r j .

6(t .  94
59. Cr4
7 6 . e 6
8 4 .  : 1
91 .  t lq
s 7 . 2 9

1 0 3 . 8 9
1 05 .  39

1 . 5 8 j  * + *

Y-SURF
( F T )

1 E } . 2 7
1 8 .  1 1
1 8 . 6 5
1 9 .  9 0
- : , t  aq

34,  4E l
? 7 . 7 9
= , 7 . 7 4
f , 6 .  3 1
4 1 . 4 9
4 7 . 2 2
5 f , . 4 9
39. (18

F O I N T
N O .

Y-SURF
( F T )

ta .=7
17. 8r. t
1 8 . 1 9
1 9 . 4 3
? t  q , r

? 4 . 4 2
3 8 .  1 3
J 3 . 5 8
3 7 . 7 6
4 3 . 6 ?
SCt .  16
B '  ' F

61 .  C lC t

1
:

4
E

6
7
E}
9

1(J
1 1
1 ?

t b 1



-FAILURE SURFACE SPECIFIED EY 14 COORDINATE F 'OINTS

P O I N T
N O .

1
?

3
4
5
6
7
B
9

1 C ,
t 1

1 ?

1 =
t 4

X-SURF
( F T )

i a !  t n

3 1 . 0 6
3(:r. O=
39. Cr3
4 7 . 9 t
5 5 . 5 8
5 4 . 9 ?
7 ? .  g o
8{J .  12
4 6 . 7 9
C}a '?-)

t  - .  t  i

9 7 . 8 ?
1  0 ? .  0 2
10T.  3C)

1 . 5 8 8  * * *

Y-SURF
( F T )

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

: . o .  i .  /

3 1 . 6 Q
= . 7 , 6 4
4 4 .  4 1
5 1 .  8 3
t e  7 e

61 . rlcr

1
2
J

4
B

6
7
I
q

1 ( l
1 1

t ?

X-SURF
( F T )

L 6 . 6 7
: 5 . 6 1
3 4 . 6 1
4 3 . 5 5

60.  83
6 8 . 9 5
7 6 . 3 5
8 3 . 6 6
9 0 .  0 6
oq  7?

10r1 .  59
1 C r 1 . 8 7

1 . 5 9 t 1  * + +

Y-SURF
( F T )

1 8 .  ? 7
17.  3C)

1 8 . 3 4
2c-t .34
33. -:.O
2 7 .  t 9
3 1 . 9 4

4; .  84
5C). 83
5 8 . 4 1
6 1 .  O O

++.*

OotLURE 
suRFAcE sFEcrFrED By 1r cooRDTNATE ForNTs

F O I N T
N O .



Y

. cro

TA x

5Q. r l ( j

v
I

35. C)0 +

50. cro +

I

75: crrl +

1QO. tlf-r +

1?5. CtCI +

15( : r .o rJ  +

175. (:x:) +

30(-t ,0r-r  +

35.  C!0 75.  OC)  1( lO.  ( )O 135.  OO

.*.*
*

w
+
*
+



- -SLOFE STABIL ]TY ANALYSIS- -
SIMFLIF IED JANBU I ' IETHOD OF SLICES

IRREGULAR FAILURE SURFACES

PROELEI' I  DESCRIFTION

BOUI. IDARY COORDIhIATES

1t]  TOF, EOUNIDARIES
?C) TOTAL BOUNDARIES

GENWAL SED.  FOND,
SATURATED,  STATIC

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

EBUNDARY
N O .

1
?
.J

4
E

6
7
B
I

1 0
1 1

1 4
1 5
1 6
t 7
1 8
1c)
?tlr

X-LEFT
( F T )

--t. OCI
1 9. (-t(t

39. Crrl
97. C,O

1( ]1 .  C)O
1(i3. OCt
1Cr7. (:r(i
135. c-to
15?. (r(r
1 8 4 .  O O
184. CrCr
1  89 .  OO
1Cr=. CrCr
135. rfr:r
13?. (:ro
1 O 1 . ( r C r
137 . Ct(r
1 3 4 .  O 0
15_f.. r-ro

:9 .  OO

Y-LEFT
( F T )

1 4 .  O 0
1 9 . 0 0
37. 0C,
5 1  . 0 0
61 . tlt:t
61 . O(:)
5 1 .  Q C - t

47. O(-1
47. tlt(t
6 1 .  O D
61.  CrCr
61. r_)r.r
61 .  Cr( l
45. r)C)
45. (JCt

6 1 .  O C )
47 . CrCl
44. (:rC)
44. (rC)
:7 .  OO

X-R I  GHT
( F T )

1 9 .  O c )
29. ( lct
97. CrC,

1 O 1 .  O ( J
1Ct3. C)Ct
1r-r7. oct
135. CrCr
153.  OO
184.  OCr
2r.rc). rlc)
189.  Or l
191 .  Oc-t
135. c-tc)
153. CrC)
189. C)C)
1?7. t l t l
134. C,O
153.  OO
1 91 . (-rct
,=7. Crt l

Y-RIGHT
( F T )

1 9. CrC)
3 7 .  O O
61 .  OCt
6 1 . f-)C)
61.  Cr r )
51 .  t ) t )
47 .CtC,
4 7 . 0 ( ]
61 .  CrCt
68. cto
51 . t)Ct
61 .  t10
45. C,C)
45. Orl
5 1 .  C r O
47. CtO
44. CrC,
44. C)O
61.  CrC)
4 7 . O Q

SOIL TYF.E
BELOW Bl'lD

1
t
?

a

4
4
4
4
1
4

::

1
1
1
1



lrot*oPrc 
sorL FARA'''ErERS

4 TYFE (S)  OF

SOIL TOTAL
TYFE UNIT WT.

N O .  ( F C F )

1 85. C)
3  123.  Ct
3 7Q. r:t
4  1 1 5 .  C )

S O I L

SATURATED
U N I T  W T .

( P C F )

1 C r t .  O
14f-t .  t1
1 0 0 . 0
135.  ( t

C O H E S I O N
INTERCEFT

(F.SF)

?:;c-r. O
? 3 0 .  Q

1  0 0 0 .  o
.c )

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

3 1 .  C t
53. Cr
2 0 .  o
43.C1

F.ORE
PRESSURE

F'ARAT"IETER

. c)o
. Ct(:l

. (lo

. or:t

FRESSURE
CONSTANT

( F S F )

.o

. 0

.o

. ( J

F.I EZCII"IETR I C
SURFACE

N O .

1
I

t



1 FIEZOI,IETRIC SURFACE (S) HAVE BEEN SFECIFIED

UTIITWEIGHT OF lr fATER = 63. +r:r

F IEZOMETR I C

F.OINT
N O .

1
3

4
5

SURFACE NO.

X-WATER
(FT)

3. C)Cl
19 .  t l c t
29.  t l ( t

1 1 1 . ( : t 0
1BCt .  99

1  SFECIF IED E tY

Y-WATER
( F T )

14.  C)Ct
19.  t l t l
37.  t l t l
5 9 .  O O
59.  QC,

5 COORDINATE FOINTS



EARCHIN6
F  W H I C H

R O U T I N E  W I L L
THE FIRST 1

X-LEFT
( F T )

5 8 . o c r

EtE LIT, l ITED
BOUNDARIES

Y-LEFT
( F T )

.oo

TO AN AREA DEFINED BY
WILL DEFLECT SURFACES

1  FOUNDARIES
UPWARD

BOUNDARY
N O .

1

X-R I  EHT
( F T )

3(:r(:r. O(:r

Y - R I G H T
( F T  )

6 1 .  O O



C R I T I C A L
ECHNIAUE

FAILURE SURFACE SEARCHING HETHOD'
FOR GENERATING CIRCULAR SURFACES'

USING A  RANDOM
HAS BEEN SFECIF IED.

1OO TRIAL SURFACES HAVE BEEN GENERATED.

1C, SURFACES INITIATE FROM EACH OF
ALCING THE GROUND SURFACE BETUIEEN

AND

EACH SURFACE TERI'IINATES BETWEEN
AND

FOINTS ESUALLY SPACED
1(1.  oo FT .
3(:,. c,{-, FT.

95 .  ( J0  FT .
1  15 .  O( : '  FT .  .

1 C )
[ =
) ( =

) ( =
l =

UNLESS FURTHER LINITATIONS WERE IMFOSED,  THE MINIT '1UM ELEVATION
AT NHICH A SURFACE EXTENDS IS t  =  E .  rXr  FT.

9 . ( ) ( ]  FT.  L INE SEGI , IENTS DEFINE EACH TRIAL FAILURE SURFACE.



-OLLOWINE ARE DISF'LAYED THE
$slLuRE suRFAcEs EXANTFTED.

F  I R S T .

TEN I " IOST  CF : IT ICAL
THEY ARE ORDERED

OF THE TRIAL
-  I ' 4OST CRIT ICAL

SAFETY FACTORS ARE CALCULATED E(Y THE MODIFIED F]SHOF' NETFIOD.

F A I L U R E  S U R F A C E  S F E E I F I E D B Y  1 4  C O O R D I N A T E  P O I N T S

l  - su t \F

( F T  )

1 6 . 8 8
1 5 . 1 6
t 4 . 4 6
1 4 . 8 2
1 6 . 3 1
I E . O i

^ -  , ' r A
4-  r  t - , i

: 5 . 3 7
i 1 . 6 0
i 7  . 6 4
4 4 .  4 1
5 1 . 8 ;
3 9 . 7 9
6 1 .  O O

Y-SURF
( F T )

1 6 .  1 9
1 3 .  0 3
1 1 . r 1 5
1 0 .  : 7
1 ( 1 .  7 3
1 3 . 3 9
{ e  a B
l J . : J

1 9 .  i 3
f 4 .  ? B
: 0 . : 9
= 7 .  1 6
4 4 . 7 3
5 : . 9 =
6 1 . f-tt-i

F,O I NT
N O .

F.OINT
N O .

X-SURF
( F T )

' t ?  n ?

21 . ( i6
. : o .03
f ,g .  Oa
4 7 . 9 t
5 6 . 5 8
6 4 . 9 2
7?.  BO
B O .  1 3
46.79
Q? 7?

9 7 , 8 a
1 r J ? .  O ?
1r )? .5 ( r

1. 076 {-**

X-SURF
( F T )

1 Q. (rC)
1 8 . 4 =
-t7 F! {

i f 6 .  L 7
4 5 .  1 6
5 4 .  O 1
6 3 . 5 4
7 0 . 5 1
78. r15
4 4 . 7 6
9 ( t . 5 9
9 5 . 4 1
9 9 . 1 7

1(:r 1 . 6:

1. CrB(l *.**

.l
I

?
?

4
5
6
7
I
I

1 U
1 1
t n

1 :
1 4

FAILURE SURFACE SPECIFIED EY 14 COORDINATE POINTS

4
F

6
7
El

9
1 ( l
t 1

1 1

1 4q
.**



fnrLURE suRFAcE sFECIFIED By 14 cooRDINATE FoINTS

F O I N T
N O .

1
g

4
5
6
7
B
9

1 0
1 1

l b r

1 4

X-SURF
( F T )

1 Q. CrO
1 8 . 9 5
2 7 , 9 3
3 6 . 9 ?
4 3 . 7 8
3 4 .  4 7
6 3 . 8 9
7 0 . 9 8
7 e . 6 6
8 5 . 8 7
9 : . 3 4
9 8 . 6 3

1C)4 .  05
tc )6 .67

1.  CtB2 * * *

Y-SURF
( F T )

t 6 .  t g
r  q  - t r

L3.Cr7
1 5 . 7 8

1 9 .  6 9
3 ? .  8 6
? 6 . 8 1
= 1 . 5 ( )
3 6 .  8 9
4 3 . 9 3
4 9 . 3 7
3 6 . 7 3
6 1 .  C r O

X-SURF
( F T )

1O.  OCt
1 8 . 4 1
3 7 .  1 8
35. 1'4
4 3 .  1 3
5 3 . 9 9
6 3 . 5 6
7 Q . 6 7
7 8 . 1 8
E } 4 . 9 6
9Ct. 97
95.  83
9 9 . 7 t

1 0 ? . 4 7
1 C ) 3 . 5 4

1. CtBi '  ***

Y-SURF
( F T )

1 6 .  1 9
. 1 ? .  9 9
1 C ) . 9 6
1 0 .  1 3
1 0 . 3 1
1?. 1c.t
1 4 . 8 7
t4 .77

q =  - 4
i s \ .  /  i ,

29 .65
36 .43
43 .95
52.  06
6Cr .63
61 .00

OTLURE 
suRFAcE sFEcrFrED Ey 1s cooRDTNATE porNTs

FCI INT
N O .

1

2

4
E

6
7
I
q

1 (:)
1 1
1 ?
1 =
1 4
i E

++.*



OTL,RE suRFAcE sFEcrFrED Ey 1s cooRDrr.rATE F,orNTS

P O I N T
N O .

1
?

4
E

6

I
s

1C)
l 1

t a

1 :
t 4
. B
I J

X-SURF
( F T )

1 a -tFt
^ - . 4 !

? 1 . 0 0
3 9 . 9 4
3 8 . 9 3
4 7 . 9 t
36 .77
5 5 . 4 f ,
7 : ; . 8 1
8 1 .  g a
8 9 . 3 8
9 6 . 4 2

1(-1?. BB
1r tB .  68
1 1 3 . 7 6
1 1 4 .  1 3

1. t-rBB +**

Y-SURF
( F T )

1 5 .  8 8
1 4 . 9 1
1 3 .  B 1
1 3 . 5 1
1 4 .  ? 9
1 3 . 8 7
1 8 . 3 1
? 1 . 6 0
- t q  ? r

3 0 . 5 8
f ,5 .  19
4 ? . 4 6
4 9 . 3 4
=-t6.77

= 7  . 4 A

*++

1

J

4
B

6
7
B
9

1 C l
1 1
I t

1 :
1 4
t E

X-SURF
( F T )

I r-r. Cx:,
1 8 .  = 4
:7 .  05
3 5 . 9 8
4 4 . 9 8
5 3 . 9 0
6 : . 5 8
7 A . 8 7
7 A . 6 4
8 5 . 7 6
9 3 . 0 9
9 7 . 3 4

1 Cr3. r:tt
1()5. 4f ,
1  0 6 .  6 6

1. t- tE9 ***

Y-SURF
( F T )

1 6 .  1 9
1 ? .  B 1
1 C t .  5 4

9 . 4 3
9 . 4 9

1 C ' .  7 2
1 3 .  1 C
16.  6 f - t
2 1 .  1 4
? 6 . 6 5
f,f,. tla
4 0 . 2 1
48. C)2
5 5 . 3 4
6 1 .  O ( : t

+++

o

O.u*= suRFAcE sFEcrFrED Ey 1s cooRDrNA'E FoTNTS

F O I  N T
N O .



JnruuRE suRFAcE sFEcrFrED Ery 14 cooRDINATE FOTNTS

F O I N T
N O .

1

rJ

4
3
6
7
I
9

1C)
1 1
1 ?

13
74

X-SURF
( F T )

1Cr. 116
t 8 . 9 7
? 7 . 9 7
3 6 . 9 3
43.78
5 4 .  4 6
6 3 . 8 9
71 .  OCr
7 4 . 7 4
86. tlSl
9 ? . 8 r
99. c-t8

t Q 4 . 7 ?
1 C ' 7 .  5 3

1. tlt96 ;.**

Y-SURF
( F T )

1 6 .  1 9
1 5 . 4 ( : )
1 5 . 4 ?
1 6 . 2 4
1 7 . 8 5
? ( r . 3 4
3f,. +t)
? 7 . ? 9
; 1 .  8 9
3 7 .  t 6
4f, .  06
49.=o4
5 6 . 5 5
6t).74

X-SURF
( F T )

,l -l ar -t
^ - .  & i

2 1 .  t l !
3 9 .  9 6
3 8 . 9 6
4 7 . 5 1
3 6 . 7 9
5 5 . 4 6
7f, .  85
8 1 .  8 9
89. 5Cr
9 6 . 6 1

1 r - r 3 . 1 5
1c)9. ( ]6
1  1 4 .  3 9
t 1 4 . 7  t

1 .  O 9 1  . * + {

Y-SURF
( F T )

1 6 . 8 8
1 4 . 9 9
1 8 . 9 6
13.  BCt
1 4 . 5 1
16.  CIB
1 8 . 5 1
= t . 7 6
3 5 . 8 1
sc r .61
36 .13
43 .31
49 .10
56 .43
57 .15

OTLURE 
suRFAcE sFEcrFrED By 1s cooRDTNATE porNTS

P O I N T
N O .

1
a

3
4
e

6
7
B
9

1 (:r
1 1
t ?

l - :

1 4
t e
a g

+++



A I L U R E SURFACE SFECIFIED BY T4 COOFID INATE FOINTS

I
3
-t

4
5
6
7
B
9

1( l
1 1
' t ?

A L J

L 4

F O I N T
N O .

Y-SURF
( F T )

1 6 .  B E
15.  f ,6
1 4 . 6 5
t 4 . 7 7

t 7 . 4 A
3C). Cr5
n ?  ? o

? 7  . 4 9

37. BC)
4 f , . 9 ?
5 0 . 6 3
3 7 . 4 1 )

Y-SURF
( F T )

1 7 . 5 8
1 4 .  9 9
1 3 . 5 9
1 3 . 4 0
1 4 .  4 1
1 6 . 6 :
1 9 . 9 8
4 4 . 4 2
3 9 .  B 8
3 6 . : 5
4 f , . 4 1
5 1 . 2 4
5 9 . 6 C t
6 1 .  Q Q

X-SURF
( F T )

< -  ^ -
r i .  i - i

21 .  (19
f,C,. Ct6
=9.  116
48.  ( - )1
5 6 . 8 4
6 3 . 4 7
7 3 . 8 3
8 1 .  B f ,
8 9 . 4 4
9 6 . 3 7

1 o f , .  1 6
1 r 1 9 .  1 7
1 14 . 2f-)

1 .  C t9  1  +*+

X-SURF
( F T )

1 4 . 4 4
3-?.. (i7
f , 1 . 9 6
4 0 . 9 5
49.9C,
5 9 . 6 3
6 6 . 5 7
7 4 . 8 0
8 1 .  9 5
8 8 .  3 1
9=. .76
9 8 . 3 0

1 r - r 1 . 5 O
1( : ,1  .  89

1 .  O 9 7  * * *

COORDINATE FOINTS(Jr lunE 
suRFAcE sFEcrFrED E,Y L4

F'O I NT
N O .

1

3
-r

4
F

6
7
E
9

1 0
1 1
1 a

I ; I

1 4

. i i .*



3=. O0 50. r)C) 73. O(:r 1(:,(:) . ()O 1:9. (J(l. rl(]

35. CrCr +

5(:r. ()C) +

I

73. CtC, +

1 (rt-r. r)Cr +

135. t-rCt +

15r - r .  OO +

175. (J(: !  +

:0o. ( : r( j  +

.*

.-
I

v
T

+.*
+

t^J
*
+
.*



-_ l
---;

- - . - l

-
v

o

I

= -

x :
- B

i t
9/ i

sg
9c
o E

x3
9i

w
o

r l



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

PROBLEI. i  DESCRIPTION

BOUNDIRY COORDINATTS

IO TOP I]OUNDARIES
15 TOTEL tsOUI,IDARIiS

( s / n  5 0 8 0 )

- -SLOPE STABIL ITY ANALYSIS- -
SII . IPLIFIED JAt '131.,  l {ET; lOD OF SLICtrS

IRREGULAR FAILURE SURFA:ES

GEl.I t rAL SED. po}lD, FULL, SECTIOI.I  C-C'
I ISATURATED,  ST/ IT IC CONDITION

tsCUNDARY
NO.

1
2
3
4
5
6
7
I
9

10
11
L2
13
1r l
15
I O

SOIL TOTAL
TYPS U:{ I  T I lT .
i {o .

lSOTROPIC SOIL PARAMETERS

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

X-LEFT

1 .00
I U . 5 U
I  t  . > t )

29  . 00
,14 .00
50 .00
64 .50
€7 .00
70 .00
93 .00
b7 .00
Y J .  ) U
54 .50
v3 .00
44 .00
31 .00

V - T . T F T

24 .5A
24  . 50
31 .50
46 .C0
45 .50
51 .00
54 .00
54 .00
54 .00
42 .00
54 .00
40 .50
54 .00
39 .5C
45 .50
45 .50

X-RIGHT

16 .50
27 .50
29 .00
44 .  A0
50 .00
6 . t . 50
57 .00
7C .00
93 .0C

100 .00
93 .5C

100 .00
41 .00

1CrJ . ; 0
81 .00
93 .00

Y-RIGHT

24 .50
3 l - . 50
46 .0C
45 .50
54 .0C
54 .  r J0
54 .00
54 .00
42 .00
12 .00
40 .50
40 .50
45 .50
39 .50
.15 .50
39 .50

PORE
PRESSURE

PAR.P.}iETER

.c0
n ^

.  V v

. 00

.00

SOIL TYPE
DELOIf B}JD

1
1
1
1
2
2
3
4

3
3
2
'l

i
1

PP.ESSURE
CONSTAI{T

.0

.0

.0

.c

SATURATED
UNIT  WT.

111 .0
140 .0
100 .0
1 ? C  n

COHESION
Ii{TERCEPT

23C.0
230 .0

10 : Jc .0
. U

FP. ICTION
Al\l ' ! l f

( D E G )

? 1  n

33 .0
- r  n
4  \ .  .  v

: r ) .  U

P IEZO!{ETRI  C
SURFACE

t i c .

] . t
- . t

1

I

1

1

z

i J 5 . 0
1 ? ?  n

70 .0
' i r q ,  l . 1

l  P I E Z C ! ' ! : T R I C SUITFACE (S) HAVE sEE. 'J  SPE: iFIED



EARTH FAX
I ' l idva le ,  UT ( s / n  5 0 8 0 )

] r lunE suRFAcE # r .  spEcrFrED By 15 cooRDrrJATE porNTs
v

SAFETY FACTOR = 2 .225

POINT X-SURF Y-SURF ALPI iA
No.  (DEc )

X-CENTER =
Y-CENTER =
RADIUS =

T ' F

lilo.

1
2

i
5
6
7
I

1 n
1 1
I A

L2

L1

15
l7
18

20
? 1

22
23
2+

24  . 47- r  1  . 75

1
z
J

1
5
6
I

I
9

1 0
t 1
L2
13
i d ;
1 i

1 5 . ' J 0
1 Q  o (

24  . 95
29 .94
3 i .  a8
39 .72
4 q . 1 1
18 .92
53 .19
57 .18
50 .86
54  . 2A
o  / . . 1  )
6 9 . 7 0
t v . > z

x

L O . Z 5

22 .15
1 0  . 2 2

2e .25
2Y  .17
32 .4 I
37 .30
: J , .  E l b

9 = .  z !

; 6 . 5 i
51 .05

59 .59
60 .43
u z . ) 5
64 .35
o J .  i 5
u 0 - o i -

U / . U U
69  . 42
o9 .7c

/ U . 1 U

i U . D q

24 .50
z J . 6 Z

Z J . E Z

23 .9 t
z4  . 69
25 .94
z l . b l

29 .84
32 .41
35 .45
36 .83
42  . 56
4b .59
50 .89'>3 .52

- t - d t

- z . z o
J . i . i

14 . : 5
2J . r . 5
25 .76
J I . J O

+ 2 . >  I
46 .15
53 .78

54 .99

v
SL DX Dtt

1 .50  15 .  59
3 .45  53 'o .79
5 .00  23C6 .36
2 .55  1802 .20
1 .50  2263 .33

. t 1  2100 .69
4 .91  10769 .52
4 . t  4  9975 .79
a  ^ a
t . 1 b  s l { f  .  / )

. 41  754 .69
i . 50  8509 .87
: . 27  a431 .33
r . 99  7985 .19
2 .42  5192 .18

.86  1613 .56
J . J J  > + 1 2 - r J >

. 30  . i 33 .89
J , . u )  Z : : ) . . 3 e

. 65  65 r . 91

.15  1 .43 .60
2 .55  1s98 .63

. J . O  q > . Z t

. r . t  j l . j u

. 35  73 .7L

.57  5C .10

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.  i ro

.00

.00

.00

.0c

. 00

.0c

DU

2607 .39
60?9 .40
8824 .40
15L?  . 84
2b13 .02
1653 .  e0
8643 .03
4325 .80
7 t  89 .85

o t L . z z

t  z ) 5 . 5 )
55C8 .39
5633 .34
3044 .50

992 .06
3527 .58

295  . 49
l > L >  .  z L

4L4 .23
f ; a .08

1016 .42
22 .2L
L Z . I L

|  ^ l
2 .  Z h

i n
.  U U

DN

28 .75
2b i . 67
' ] - 2 .3L
b D . i .  u )

L'.

o 5 9 .  l v

786 .13
3918 .63
r 5 \ \  \ l

2859 .77
' ) : q  ? n
1 9 J . J v

3125 .10
{  < - . ,  < t

3445 .98
21 ( r1 .60

E71 .55
3151 .03

z 6  l - l l

l - : t Y . ) b

1 0 3 . 9 1
d 1 . 9 5

L J O .  / . t

a.o1
- 131 .51
-4u4 .96

A N  ? ;

I ) Q r

J . I J . .  J - J

L  '  J .  V J

J t t >  .  l 5

z o z . v >
33r .31
J L J .  V J

J . J - O r .  ) b

10€ ,3 .50
' 615  

.  D2
; t J . W J

Y q  t  .  z  I
l  f r O Q  A q

1033 .92
O 4 . > . > z

338 .72
954  . 2e
175 .68
1 t1 . t , I
/ . 2 I .  z o
r . zu . - t o
? ,47  . 51
:  n q  1 ?

t a ) - r .  l Z

373 .37
I I . L J



EARTH FAX
M i d v a l e ,  U T  ( s / n  5 0 6 0 )

IATLURE SURPACE # 2 SPECTFTED BY 15
v

SAFETY FACTOR = 2 .259

COORDINATE POINTS

X-CENTER =
Y-CENTER =
RADIUS =

POINT
N O .

1
2
3
I

5
6
7
I
9

10
11
t2
13
L4
15

1 9 . 3 1
/ o . b 6

52 .73

X-SURF

11 .67
16 .64
2L .64
26 .62
31 .54
36 .34
40 .99
15 .44
49  . 56
53 .61
57 .25
60 .55
53 .48
55 .01
66 .85

Y-SURF

21 .50
24 .0L
21  . 00
21 .45
25 .38
26 .77
28 .6L
30 .88
J J .  ) O

36 .63
40 .05
43 .81
47 .87
52 .  18
54 .00

DX

4 .83
.14

5 .00
4 .98

.88
1 .50
2 .54
4 .80
1  . 65
3 .01
L .44
4 .22
3 .95
3  . 64
)  1q,

. 55
L .22
1 .71
1 .02
I .  f , I

. 39

.45

ALPHA
(DEG)

-5 .61
- .  18
5 .25

10 .69

2L .56
27  . 00
32 .43
37 .86
43 .30
46 .73
51 . t 7
59 .60
65 .04

DVI

115 .92
7 .63

1100 .30
2581 .11

592 .66
2119 .36
s330 .36
9586 .17
8448 .98
19L9 .57
2253 .88
6771 . t 7
6391 .55
5724 .54
4008 .15

7  44  . 40
1510 .53
1693 .23

719 .55
577 .57

49 .20
15 .56

SLICE
N O .

1
2
5

4
5
6
7
I
9

10
'l 1

L Z
13
L4
15
15
T7
L o
1 0

20

zz

x

14 .  08
16 .57
19 .14
24 .L3
27 .06
2 | J . 2 )

34 .27
33 .94
i t r . b o

12 .49
44 .72
. r  / .  ) f
51 .  64
55 .43
58 .63
60 .27
61 .16
o z . o z
63 .99
65  . 25
56 .20
56 .52

DQ

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

DU

8405 .06
25L .23

8735 .00
8555 .97
1530 .99
259  1  . 63
4324.1-9
8088 .47
7585 .18
177  L .26
-  <  - a
z L l J . z S

6L72 -]-5
3275 .L0
426L .4L
2699 .1 r

440 .7e
952 .59
968 .92
411 .78
204 .57

.00

.00

DN

95 .62
4 .49

422 .  45
92L .22
203 .L2
7s6 .92

L926 .7  6
3404 .59
2959 .54
1703 .85

791 .26
2542 .8L
2640 .86
2604 .92
2220 .51

453 .80
975 .2 I

1061 .05
442 .05
27  1 .23
- ) 5 . ) Z

- 731 .24

DSr

r27 .21
103 .03
2L4 .22
345 .92
155 .87
303 .21
614 .43

1007 .59
I  89  . 21
555 .13
313 .14
t  t o . i z

604 .41
794 .85
592 .59
222 .51
351 .28
1L2  . 67
228 .94
I  8C .  59

86 .45
324 .11



GrlunE suRFAcE #
v

SAFETY FACTOR =

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

X-CENTER =
Y-CENTER =
RADIUS =

( s / n  5080 )

25 .32
61 .51

37 .90

3  S P E C I F I E D

z . 2 0 0

BY !4  COORDINATEPOINTS

ALPHA
(DEG)

-9  . 42
-1 .85

5 .71
L J . Z I

2J  . 64
26 .40
35 .97
43 .53
q 1  n q

58 .56
oo .  zz
73 .79
b I . J 3

POINT X-SURF
N O .

L6  . 61
21 .60
25 .60
3 r .57
36  . 44
: I . I J .

45 .51
19  . 56
53 .  r 8
56 .32
5E .92
60 .94
u 2 . 3 5
0 1 . 4 3

I
2
3
q

5

7
8
9

L0
11
L2
t a

1 4

Y-SURF

24.5r
23 .79
2 5 . o 5
24 .L2
2s .27
27 .05
29  . 43
5 2 .  J  I

39 .70
43 .97
48 .55
f , J .  J t r

54 .00

o,.,
N O .

i n

11
L Z
i 3
L4
15

L7
18

1
2

4
5
6
7
8

x

1 0  1 ?

24 .10
27 .A5
28 .25
30 .29
34 .01
J 5 .  / 6

42 .56
44 .75
5  t  . 3 5

) L . J  I

) 4 .  i  5
57 .62
59 .26
s9 .80
o u .  q  /
61 .64
o z . 5 v

DWDX DQ

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

DU

867  4  . 43
8827 .27
1603 .  E7
2653  . 45
15L1  .55
e518 .16
8061 .57
4951 .93
2461 .15
65e3 .95
5588 .62
4411  . 12
3171 .25

757 .42
377 .60
656 .26
328 .50

.00

DN

1 8 7  . 4 8
I I J . . Z . I O

248 .31_
833 .00

2L09 .32
s t z o . L q
3245 .L2
r806 .17

919 .16
2663 .28
2587 .14
2319  . 7  4
1984 .50

) z z . D o
285.91
5r5 .42
- q ?  o 1

- r43 .49

DST

230 .  E0
396  . 47
t67 .31. ^
J Z Z . ' r )

650 .92
10 t9 .72

962 .  L5
) b u .  ) J

345 .29
f t ( t 9  ? ?
' 787 . ' 13

l ! o .  t J

627 .85
210  .  L3
183 .48
219 .51

E5 .05
60 .39

4 .93  985 .58
5 .00  2840  . 62

.90  6A7 .63
1 .50  2266 .L5
2 .57  5705 .79
4 .87  10387 .95
4 .51  9209 .23
2 .89  5168 .18
1 .51  2597 .65
4 .05  7031 .  80
3 .53  6165 .14
3 .14  1957 .45
2 .60  3554 .80

.67  793 .19

.40  435 .58

.94  624 .49
1 .40  549 .23

.10  3 .98



|arr,unE 
suRFAcE #

SAFETY FACTOR =

EARTH FAX
I ' t iova le ,  UT

X-CENTER =
Y-CENTER =
RADIUS =

N O .

8
9

10
11
L2
L J

L4

16

(s /n  5080 )

t 4 . 7  6
e3.22

56 .7  4

4  S P E C I F I E D

2  . 2 7 7

BY L2 COORDINATEP O I N T S

ALPHA
( D E G )

t . v 5

12 .88
L7 .93
22 .98
26 .03
33 .08
38 .13
43 .18
49  . 23
53 .28

POINT X-SURF
N O .

2 ' , J . 00
24 .95
z >  . 6 J
34 .59
? c  1 0

9 J .  O U

17 .79
5L .72

58 .70
6 r .59
o J . 5 5

T  Y I ^ F

1
2

Z
5
6
I

o

9
10
1 1

L2

1
2
3
4
5
o
I

Y-SURF

z o .  l 5

/ .  t  .  q L

2 -o .32
30 .06
5 Z . V L
34 .36
37 .09
40 .18
4 J .  O U

47 .33
51 .34
54 .00

x

?2 .49
2 9 .  z 5
28 .25
29  . 4L
32 .2 I
35 .49
{1 .40
43 .80
. i 5 .90
49 .76

) - u  .  l 2

57 .86
59 .33
o0 .85
t2 .51

DX

1 .95
z .  ) J
1 .  50

0 ?

4 .76
.1 .50
1 .4L

.40
3 .79
?  q ?

3 .55
1 . . 70
I .  O 5

1 .30
1 .  69
l .  64

DW

6L8 .22
769 .01

1504 .10
L466 .72
7976 .46
6834 .27
5525 .90

442 .40
4227 .76
14L t .25
3918 .50
t704 .22
1454 .05

955 .01
641 .  09
268 .84

DU

7778 .79
3950 .33
2288 .81
L249 .62
7084 .85
651A .27
5869 .26

518 .51
4558 .50
4L69 .61
3154 .31
1193 .72

855 .08
514 .90
316 .91

.00

DN

163  .  15
^ ^ -  a  t
Z Z  I  . 5 t

559 .57
524 .53

2801 .38
2358 .85
1862 .35

145 .53
1485 .04^ -
L l a z . z t

1755 .89
639 .  e4
795 .00
570 .21
'LL .26

1 ^- .  r i

D Q r

144 .08
16 r . .  c5
248 .7 t
239  . 16
840 .38
l z 3 . ) b

592 .54
139 .43
192 .96
563 .49
564 .45
322 . ' . 8
328 .08
z v i . v o
246  . 86
100 .99

DQ

.00

.  c0

. 00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.0c

. 00

.00

.00



--.
IATLURE suRFAcE * 5 spEcrFrEDv

SAFETY FACTOR = 2 .280

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

15 .13
89 .88

63 .27

BY 13 COORDINATEPOINTS

ALPHA
(DEG )

5 .77
1C .30
14 .83
19 .35
23 .39
2e .4L
32 .94
37 .47
42 .00
16 .53
51 .05
55 .59

DQ

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

X-CENTER =
Y-CENTER =
RADIUS =

POINT X-SURF
N O .

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

39 .  { 5
14  . 02
4E .1L
52  . 5 I
56 .58
60 .29
63 .73
56 .88
6 c i . 1 9

4
)
6
I

e
9

10
1 1

L2

l4
15
1 b

i 7
16
19
1 n

2 t

x

22 .49
26 .21
28 .25
?9  . 45
? ?  ? 1

37 .09
. a L .  I  Z

44 .01
1 0  . 2 2

50 .51
s4 .59
56  . 29
60 .15
o t r .  / J
62 .45
D T .  I Z

65 .69
b6 .91

e7  .  t - )
e6 .03

I
2
3
t1

5
6
7
6
9

10
I f

i 2
1 ?

Y-SURF

26 .73
27 .23
z t t .  Lz
29  . 4C
31 .06
33 .09
35 . . 15
38 .18
lL .23
44 .57
44 .20
52 .  09
54 .00

DX

1 .97
t .>z
1 "  50

.89
4 .  83
1 .72
1 .55

. vz
4 .40
4 .20
?  a ?

i . t t Z

. 29

.88
2 .56

.71
2 .38

. L Z

.22

.65

.31

DW

559 .03
825  . 48

1555 .10
L62 I .22
5360 .54
7384 .20
6213 .10

21 .  68
5710 .50
5709 .29
5449 .58
4515 .  B7

372 . t 9
1058 .61
2475 .15

544 .  e1
957 .2 ' )

19 .38
27 .E1
5 t , . 69

7  . 90

DU

7806 .59
3929 .53
2299 .8 r
1359 .31
7249 .69
A ' 7 0 1  q  q

6194 .89
22 .30

5530 .19
4734 .84
3836 .11
zo>  z .  > .1

187 .07
555 .92

1195 .55
252 .8L
325 .98

.00
-00
.00
.00

DN

200 .70
z o L . L l

585 .87
565 .07

2964 .98
2575 .60
2L26 .35

q  ^ a

/ . J O _

2057 .L2
2297 . ' 78
2425 .62
2130 .9L

224 .50
b ( ) z .  ) Y

L542 .83
341 .61
547 .88

r . 56
-6 .51

- ) Z o . g >

e.52

I )Q r

r53 .74
1b9 .65
255 .49
- , q q  n 1

882 .0?
779 .1  I
v  v 4 .  A 4

r -02 .  g0
642  .87
70o .26'7  40  . 02
71 r .35
160 .01
275 .11
540 .21
19  i i .  14
255 .88
101 .30

99 .00
. J > q . L J

3 . i  4

I
2



TaTT,URE SURFACE # 6 SPEcIFIED BY 16 cooRDINATE POI}ITS
v

SAFETY FACTOR = 2 .284

X-CENTER
Y-CEI.ITER
RADIUS =

POINT
NO.

1
2
3
4
5
6
7
8
,

10
11
L2
13
L4
15
15-

U

SLICE
N O .

1
2
3
4
5
5
7
8
Y

I U

11
L2
1 ?

L4
1 q

1 b

t 7
1.8
19
20
2 t
22
23
z 9

z )
26

X-SURF

i0 .00
r . 4 .90
19 .  B5
21 .86
29 .  85
34 .79

44 .33
4g  .  t o7
53 .19
57 .26
61 .  05
54 .53
67 .56
7C .43
72 .30

x

L2 .45
15 .  70
18 .18
z z .  J o
26 .18
28 .25
29  . 43
32 .32
)  t . z L

41 .81
41 . t i
45 .60
51 .03
> - J .  Z Z

58 .63
60 .53
o z . l o
64 .51
65 .75
u  /  .  J i
b l . t t

68 , . 94
70 .2 I
70 .77
/ I . J b
? 1  0 e

23 .55
71  . 45

54 .66

Y-SURF

21 .50
23  . 48
22 .92
22 .8 I
z i .  L o
23 .96
25 .2L
26 .90
29 .0L
5 L . ) Z

34 .12
37 .68
4 r .28
45 .L7
49  . 34
52 .80

DX DW

4.90  25L .44
1 .60  179 .55
3 .36  636 .27
5 .00  2710 .33
2 .64  2067 .13
1 .50  23?9 .33

.8s  1963 .73
4 .94  11131 .22
1 .84  10337 .71
4 .37  8548 .01

.33  b32 .94
4  .  53  8910 .26
4 .32  8907 .04
4 .07  6553 .24
2 .74  5560 .98
1 .05  2093 .05
3 .45  6088 .95

.  03  11 .78
2 .47  3442 .93

.66  769 .L2

.22  239 .64
2 .L2  1821 .84

.43  248 .35

.68  2 t s2 . t 9

.55  134 .06

.  63  55 .  C r

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

ALPHA
(DEG)

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

?  q q

9 .24
l - 4 .48
t9 .72
24 .97
30 .21
35 .45
40 .70
15 .94
51 .  r _8
56 .43
o r .  o  /

DQ

.00

.00

.00

.00

.00

.00

.00

.00

.00

.  c0

. 00

.00

.00

.00

.00

.00

.00

.00

.00

. I J U

. 00

.0c

. 00

.00

.00

DU

6738 .67
2681 .95
5103 .58
9090 .71
4800 .51
2716 .80
1535 .16
E673 .95
8553  .7  4
7539 .04

556  . 44
7503 .02
5781 .33
5936  . 41
3697 .69
L271  .72
3879 .05

27 .21
2260  . 62

471 .13
163 .68

IT72 .EL
143 .95
161 .40

o h . 6 1

. 00

DN

2L4  . 46
90 .27

371 .59
1053 .11

759 .4L
8E4 .73
732 .87

4054 .70
3699 .20
3055 .27

223 .83
3285 .93
3551 .74
3582 .99
2818 .43
1111 .45
3428 .83

25 .  e8
2063 .73

165 .20
150 .37

1076 .30
r31 .53

95 .69
-564 .50

a ^  A -
u J .  >  /

DST

157 .09
L21  . 13
L98 .42
377 .68
300 .  4  3
.  <  <  < g

293 .45
L t67  . t 7
1073 .56

904 .30
159 .55
954  . 9  6

1034 .88
1069 .4  0

812 .  C0
393 .02

1002 .55
r07  . 49
643 .50
223 .01
140 .23
407  . 22
138 .07
L27 .89
347 .E1

28 .00



EARTH FAX
l . t idva le ,  UT ( s / n  5 0 8 0 )

]arr ,unn suRFAcE # 7 spEcrFrED By 16 ccoRDTNATE .porNTs
v

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

X-CENTER =
Y-CENTER =
RADIUS =

1
2
3
1
5
6
7
8
9

10
11
L2
1 ?

t 4
15
16

zo . z>
70 .65

1e .40

POINT X-SURF
N O .

ALPHA
(DEG )

-14 .58
- a  A ^
- 2 .73

?  1 0

1 q  n ?

20 .95
2e  . 67
32 .79- r8 . i 2

14  . 64
50 .55
56 .48
€ ,2 .40
o 6 . 5 2 .

4 .83  3A6 .72
.01  . 79

4 .94  1603 .25
1 .99  3454 .73
1 .06  947  . 86
1 .50  2434 .40
2 .44  5781 .15
1 .91  LL421 .53
1 .e3  10586 .09
2 .e0  5753 .79
1 .87  3806 .55
4 .46  9453 .  0A
4 .20  9208 .02
3 .90  8554 .16
1 .55  3344 .40
1 .99  4009 .99
Z  . 51  14 , J7  . 11

.67  1041 .18
1 .83  2451 .09

.37  643 .51

.35  375 .54
2 .07  1510 .20

.25  rA2 .73

. L i  t ) Z .  t J

. . i 3  1C2 .00

.50  43 .60

11 .57
1 t ) .  ) L
z L .  , )
2 6 . 1 4
J I .  + l t

J O . J /
f a. ,  L .  Z V'  . 15 .87
50 .33
54 .53
58 .44
61 .99
9 ) . L t
( r 7 .93
, v .  Z J
7L .37

x

r . 4  .  08
15 .50
1E .98

26 .91
2 6 . 2 >
30 .22
33 .90
33 .79
. t z .  u u
44 .94
45 .  i 0
52 .43
5€ . , : ,9
59 .22
61 .01 )
' e i .  

Z )

6 .1 .  b r
b6 .0a
0 t . l y

a  t  .  l )

u b .  y  /
r v . L z
70 .31
70 .  65
t : .  L z

Y.SURF

Z ' ; '  -  ) U

23 .24
zz .4>
22 .25
z z . ) 3
z J - 5 Z

Z . a - C Z

26  . 10
2 t  . 66
31 .37
34 .50
38 .C l
4 ! - n  I

16 .04
) u .  q  /
q ?  ? a

S L I C E
t' lc.

1
z

4
5
6

u

10
11.
L2
13
L4
15

77
t i i

19
/ . v
2 t
22
23
z . t

25
26

Dr{DX DQ

.00

.00

.00

.00

.00

.00

.  c0

. 00

.c0

. 00

.00

.00

.00

.00

.uc

. 00

.00

.00

.  U U

. 00

. U L I

. U U

. 00

.  ( )c

DU

67  64 .75
11 .55

9089 .99
9211 .37
19  62 .15
2779  . 1L
4196 .84
y071 .54
8745 .78
5019 .71
3214 .88
7633 .11
6  858 .  07
5947 .75
2294 .14
l o L t . ! l

J U b U .  J  /

693 .0?
1308 .12

|  ^ ' ,  A a
t l  t  c  2 Z

253 .24
i108 .51

56 .75
40 .65
J  l . . t  I

.  c0

DN

270 .34
. ' J  Z

725 .15
l J u b . u )

351 .73
926 .92

2167  . 13
1 t65  . 64
3786 .52
Z [ / J D .  \ J I

1355 .93
35$0 .37
3753 .89
3E19 .54
L735 .92
2 t7  4  . 97
z ) o ) .  b b

o 1 8 . 9 0
L 5 2 2 . 2 9

1 0 3  . 9 7
2 3 0 . 6 1
4 3 6 . 4 6

J 6 . Y J

. 90
-  a ?- l q > . + 1 r

5 6 .  i  t

h Q r

l  t t  a -
L t L . t t
: 1 n  a l
I W V  o  v :

29L .1 ' 7
46C .16
r .93 .18
3 .1 .99
670 .72

1 1 q 6  ? r i

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

- t
L 9 3 z . J J

109C.59
11C5 .  2  3

> >  t  . 2 J
_  t ' r
O l z -  t U

t  l > . 4 b
2 i ' 3  .  r ' 5
501 .01
z v 0 . > z
. L O O . Z J

334 .14
L L L .  I  1

1 \ J U .  y V

J L 6 . J Z

21  . 59



EARTH FAX
l . l idva le  ,  UT (s  /n  5080 )

l .rr,unE suRFAcE # 8 spEcrFrED
v

SAFETY FACTOR = 2 .288

BY 15 COORDIIIATE POINTS

X-CENTER =
Y-CENTER =
RADIUS =

POINT
N O .

1
2
3
1
5
(;
7
I
9

10
t l
t f

I 2
13
T4
J - )

15

SLICE
N O .

14
t5
r .6
T7
18
19
20
2T
22
23
?1
25

23 .33
59 .s9

17 .02

X-SURF

10 .00
14 .85
' l  C .  C ,

24 .82
29 .  tJ0
34 .7L
39  . 49
14 .09
48 .13
) 2 . J 5

56 .28
59 .66
oz .  oz
b5 .14
67 .L9
c  / .  b 5

x

L2 .13
15 .68
18 .16
22 .32
z o .  J - o
z t J .25
29  . 4A
5 2 .  Z b
37 .10
t  L .7 - )
44 .05
, * O .  z  I

50 .49
54 .11
57 .97
J 7 . L J

o I . J t -

63 .  L3
64 .07
o . i .  u z
b 6 . 0 7
o  i  .  u >
6 7 :  i . 8
o l . J t

u7 .59

Y-SURP

24 .50
23 .34
22 .10
22 .59
23 .02
23 .97
25  . 14
27  . 40
?9 .64
32 .7  4
36 .05
39 .73
43 .76
48 .08
52 .64
54 .00

ALPHA
(DEG)

-L3  . 42
-  t  . 5 s
- L . 2 5

1 .86
10 .96
17 .05
23 .15
29 .25
35 .34
1L .44
47 .53
53 .63
59 .73
65 .82
t L . > z

DX

4 .85  285 .05
1 .54  209  . 15
3 .32  8E6 .72
5 .00  2a05 .71
2 .68  2L47 .50
1 .50  2403 .37

.80  L867 .76
1 .9L  11104 .46
4 .78  10151 .85
4 .51  8729 .3L

.09  155 .28
4 .36  8173 .41
4 .08  7822 .56
3 .75  7106 .37
3 .38  6046 .  63

.31  587 .13
2 .62  3960 .33
1 .02  1263 .22

.86  909 .38

.64  553 .30
1 .85  359 .43

.16  22 .52

.01  . 91

.35  23 .24

.09  L .44

DW DQ

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

. c'0

. 00

.00

. U U

. 00

DU

8761 .05
2950 .89
5080 .59
9 t57 .19
49L2 .6L
2734 .9L
1450 .88
8893 .94
8516 .85
7830 .78

150 .62
7293  . 64
6461 .33
5493 .91
4402 .30

435 .38
2762 .47

926  . 40
616 .05
5 > t r . l Z

5?4 .33
.00
.00

, l  n
.  L ' v

. 00

DN

247  . 46
1C5 .48
398 .43

1089 .47
783 .  r 9
889 .08
693 .98

4C20  .  e9
3512 .99
3072 .59

58 .02
3A02 .47
3139 .13
3 t2L .37
3113 .92

349  . 69
2442 .0L

849 .98
600 .57
352 .45
341 .70
-25  . 10
-14 .33

- Y  t > .  t b

r .98

DSr

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

1156 .50
1049 .38

907 .16
r15 .  77
s89 .04
925 .01
920 .21
918 .31
192 .36
741 . , 85
323 .75
270 .99
200 .57
197 .52

93 .04
434 .80
28 I . ?s

.86

1
2

5
5

I
9

10
l1
L2
13



I ILURE SURFACE #  9  SPECTFTEDv
S A F E T Y  F A C T O R  =  2 . 2 9 3

24 .22
54 .73

41 .68

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

X-CENTER =
Y-CENTER =
RADIUS =

POi i IT  X-SURF
N O .

( s / n  5080 )

BY i5 COORDII{ATE POINTS

I
z
J

i
I

a
t

l _u
1l-
L2
L3
i4
15

SLICE
NO.

1
2
3

5
6
7
I

10
11
l2
1 ?

L1
15
t t )
i 7

20

1 ?  ? ?
1 P  r ?

z . J .  z L
2 t . 2 t

37 .95
. l z . )  I

46 .92
5 ' J  . 91
54 .56
57 .78
60 .50
i , 2 .70
i4 .34
o q . + l

x

t 1 . 92
17 .36
20 .72
Z ) .  J f )
1 t . b >

z g .  b u
3 i . . 07

40 .27
13  . 29
15 .46
48 .93
52 .76
56 .1u
5E .89
O \ , . 4 f ,

60 .82
O r .  Y a

U J .  ) Z

6 4 .  i 0

Y-SURF

21 .50
2 r  . 49
23 .U6
23 .24
^ .  n  ^
4 , t  . V Z

25 .38
z t . ) L

29 .78
32 . i  1
J O . l _ /

4A  .02
44 .21
1e .70
53 .43
54 .00

ALPHA
(DEG )

-4 .  B3
2 .  05
8 .93

15 .  t J0
22 .66
z J . > 0

J o . r r j

43 .31
50 .19

F - -

>  l . v  t

63 .94
70 .82
77 .70

DX

3 .17  104 .89
1 .73  242 .09
4 .98  1968 .01
1 .29  3029 .05

.7L  537 .40

.19  1507 .78
4 .15  9317 .12
4 .e t  10243 .70
4 .61  8983 .35
1 .43  2567 .4A
2 .92  5202 .9C
4 .02  726 r .65
3 .64  6429 .30
3 .20  5295 .25
2 .22  3213 .62

.50  006 .26

.63  759 .18
i . 57  t 159 .54
i . 64  619 .21

.13  4 .42

DVg DQ

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

DU

5614 .71
i L z 5 . ) 5
8962 .15
7726  . 48
L273 .45

^ a
l - h J J .  U J

7  4L7  . LB
8517 .59
6004 .41
2466 .55
4832 .34
647C .89
5172 .60
4338 .39
26 t2 .82

47L .1e '
639 .28

L0L9 .94
291 .81

.00

DN

114 .34
138 .73
8L3 .22

LL32 .37
314 .75
548 .13

3398  . 44
J b ) ) . o d

3154 .63
90c .91

1876 .52
2 'A41  . 7  6
2778 . t 8
2540 .27
1940 .80

434 .  b9
532 .32
)50  .  ( , 2

, . .
O J .  J Z

- 108 .54

DST

130 .25
135 .55
J L J . > Z

397 . ( )2
182 .  7B
243 .93
990 .61

l_c54 .21
929  . 60
336 .35
592 .51
b 4 ) .  / 5

828  . 28
765 .94
608 .85
2 I4 .2 I
239 .79
J V J . J -

r23 .90
69 .56



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

IFAILURE SURFACE #10 SPECTFIED By 13v COORDINATE POINTS

SAFETY FACTOR

X-CENTER =
Y-CENTER =
RADIUS =

POINT
N O .

X-SURF

20 .  00
21 .96
29 .96
34 .93
39 .80
;4 .50
4 'd .96
q ?  1 ?

56 .94
60 .34
63 .29
65 .73
67  . 18

=  2 .308

27 .73
u E - z l

42 .26

Y-SURF

- -
z 0 .  t J

25 .11
^  a  a , -
z 0 . v  I

z o . o J

z l . l o

2 9  . 4 9
3 r .71
34 .50
37 .74
1 ] - . 40
45 .44
49 .  B0
54 .00

1
2

4
5
o

7
a
9

10
1 1

L2
I J

x

22 .48
zo .  z5
28 .25
29  . 18
32  . 45
J  / .  J O

41 .90
14 .25
46 .73
5 r_ .04
55 .03
58 .47
60 .17
51 .  A1
63 .30
o 5 .  y I

65 .12
65 .34
65 .98
6 i  . 2 i , )
u  /  .  q J

DX

1 .96
2 .54
1 .50

.96
4 .97
4  . 87
4 .20

.50
4 .46
4 .L7
3 .81
3 .06

.34
2 .95

.03
1 .18
L .  Z 5

L . l z
n q
? a

. 08

ALPHA
( D E G )

- 7 . L 4
- . 3 5
6 . 1 2

L 3 . 2 L
1 0  0 c

26 .77
33 .56
40 .34
47 . t 2
53 .91
60 .69
67  . 47

DW

946 .75
1177 .86
1918 .70
1933 .35
9801 .17
9103 .30
7227 .39

81? .14
76 la .51
7393 .02
5737 .90
5123 .08

541 .16
4023 .17

37 .3A
1191 .75

i , 52 .31
3  o2 .  55

4 .10
20 .  23

.95

DU

7981 .98
4L02 .70
2425  . 67
1555 .48
8001 .48
7736 .00
654s .58

7  45 .57
5673 .L4
5890 .63
4954 .57
3517 .23

335 .85
267  6 .20

26 .84
a20 .4L
518 .53
L44 .77

.00

.00

.00

DN

441 .51
t -52 .19
735 .14
110 .7L

3607 .50
3257 .50
2536 .  s3

267 .59
28 r4 .68
2993 .75
2998 .32
z t J t . J t

315 .09
2558  . 44

25 .83
7  E9  . 69
515 .23

22 .84
-88 .39

- ,  - i O .  O O

! .  z z

D S T

a t ,  ? ^
z r q . 0  z
t L t . q o

291 .16
292 .53

1036 .99
Y q  / .  U O

750 .19
174 .55
632 .54
r i 79 . I 7
s30 .35
^ l  a  - i  t
O t l . h L

181 .97
/ b ) . i u

r06 .39
321 .90
2 4 4 . 9 4
r . 0 6  .  1 0
1 L 9  . 4 0
317. r -5

O"i.,E:
1
2
5

4
5
b
7
6
9

10
t1
L2

l . . r
I )

L6
L7
18
19
2v1
2L

DQ

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

.00

n n

l l r l

.c0



EA
M i

o
R?H FAX
d v a J e ,  U T ( s / n  5080 )

24 .54

A

3 6 . 8 8

q

A

x

49  . 25 74 .00 6 6 . 3 8

1 . 0 0  
: - - - - - - - - - + - - - - - - - - - + - - - - - - - - - + -  

+ - - - - - - - - - +

;
az

1 ?  ? a  o

1

t

4
 z .

2 5 . 7 5  2 0 4 .  .

t J . z >

b ,  /  .  b J

* i l *

* * * w100 .00



I-AI{

M i d

v

TH FAX
v a l e ,  u T

PROBLEM DESCRIPTION

BCUI' IDARY CCCRDINATES

lC TOP tsOUNDARIES
16 TOTAL BOUNDARIES

( s / n  5 0 8 0 )

- -SLOPE STABIL ITY ANALYSIS- -
SIITPLIFIED JANBU I ' IETHOD OF SLICES

IRREGULAR FAILURE SURFACES

GEI{WAL SED.  POI ' ID '  FULL,  SECTICN C-C '
U N S A T U R A T E D ,  S E I S b I I C  C O N D I T I O N

SCUNDARY
N O .

1

2
3
1
5
6
I

E

10
11
L2

I i r

l _ o

SOIL TOTAI
TYPE UNIT  WT.
NO.

X-LEPT

1 .00
1o .50
27 .50
29  . 00
11 .00
60 .00
o i .  ) u
67 .00
70 .00
93 .00
67 .00
93 .50
64 .50
93 .00
44 .00
81 .00

Y-LEFT

21 .50
21 .5C
31 .50
45 .00
45 .50
54 .00
54 .00
54 .00
54 .00
42 .00
54 .00
40 .50
54 .00
39 .5C
45 .50
45 .50

X-RIGIIT

r 5 .50
27 .50
29  . 00
44 .00
60 .00
64 .50
b7 .00
70 .00
93 .00

100 .00
93 .50

100 .00
61 .00

100 .00
91 .  00
93 .00

Y-RIGHT

24 .50
J L . f 9

+5 .00
45 .50
54 .00
54 .00
54 .00
54 .00
. : 2 .00
. i 2 .00
40 .50
4C .50
45 .50
39 .50
.15 .50
J Y . ) U

PORE
PRESSURE

PARAI.IETER

r ,n
. v J

. 00

.00

.00

SOIL TYPE
BELOW BND

L

1
1
1
2
2
3
I

4
4

j
3
2
L
1

1

PRESSURE
CONSTANT

.0

.0

.0

.0

ISOTROPIC SOIL PARAMETERS

4 TYPE (S)  05 '  SOIL

SATURATED
UNIT  WT.

1C1 .0
140 .0
100 .  0
125 .0

COHESION
INTERCEPT

230 .0'  
230 .0

1000 .0
.0

FRICTION
ANGLE

tDEG )

31 .0
' : ?  n

20 .0
45 .0

PIEZOI ' IETRIC
SURFACE

D t A
I I \ J .

I

3

t 5 .0
t Z J . U

7u.0
115 .0

1

1
t

L  Y L L I . I ) L I L I . : J ' : 1 ' I L SURFACE (  S  ) HAVE BEE1T S?ECIFIED



^ PIEZOMETRIC
-
v

POINT
N O .

1
2

UNITWEIGHT OF ! {ATER =  62 .40

SURFACE NO.  1  SPECIFIED BY 2  COORDINATE POINTS

X-WATER Y-WATER

7 1 . 0 0  5 2 . 0 0
1 0 0 . 0 0  5 2 . 0 0

A HORIZONTAL EARTHQUAKE LOADING COEFFICIENT
OF .  OBO HAS BEEN ASSIGNED

A VERTICAL EARTIiQUAI(E LOADING COEFFICIENT
OF . OOO HAS BEEi. i  ASSIGNED

CAVITATION PRESSURE = .Q

A CRITICAL FAILURE SURFACE SEARCHING I ' IETHOD, USING A RANDOM
TECHNIQUE FOR,  GENERATING CIRCULAR SURFACES,  HAS BEEN SPECIFIED.

1OO TRIAL SURFACES HAVE BEEN GENERATED.

10 SURFACES INITIATE FROM EACH OF 10 POINTS EQUALLY SPACED'ALONG THE GROUND SURFACE BETVIEEN X = 10.00
AND X  =  25 .00

EACH SURFACE TERMII ' IATES BETI{EEN X = 50.00
A N D  X  =  7 5 . 0 0

UNLESS FURTHER LII . I ITATIONS T{ERE II . IPOSED, THE I. : INIMUM ELEVAIION
AT WHICH A SURFACE EX?ENDS IS y  =  10 .00

5.OO FT.  L I I ' IE  SEG} :ENTS DEFINE EACH TRIAL FAILURE SURFACE.

FOLLOT{ING ARE DISPLAYED THE TEN MOST CRITICAL OF THE TRIAL
FAILURE SURFACES EXAMINED. THEY ARE ORDERED - I4OST CRITICAL
F I R S T .

SAPETY FACTORS ARE CALCULATED BY THE MODIFIED BISHOP METHOD.



Itot"u*" suRpAcE # 1 spEcrFrED By 15 cooRDTNATE porl 'rrs
v

SAFETY FACTOR =

X - C E N T E R  =  / 4 . 4 7
Y - C E N T E R  =  7 1 . 7 5
R A D I U S  =  5 1 . 1 3

1 . 5 6 8

POINT X-SURF
N O .

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

o
SL

1
2
3
4
5
6
7
8
9

10
11
L2
13
L4
15

ICE
NO.

1
2
3
4
5
6
1
8
9

10
11
L Z

l 3
14
15
15
l7
l - o
19
20
2I
22
23
24
25

15 .00
1 0  0 q

24 .95
29 .94
34 .68
39 .72
44  . 4L
18 .92
53  . 19
57 .18
60 .86
64 .20
67 .L5
59 .70
70 .92

x

15 .75
18 .23
22  . 45
1 0 .  z z
28 .25
29  . 47
32 .4 t
37 .30
41 .  85
41 .2L
46  . 57
51 .05
55 .18
58 .59
60 .43
b z .  ) J

64 .35
65 . . ; 3
55 .68
67 .08
66 .42
69 .78
b9 .93
70 .18
7  C )  . 54

Y-SURF

24 .30
23 .82
z 5 . o z
23 .91
24 .69
25 .94
27  . 67
29 .84
32 .44
35 .45
38 .83
12 .56
46 .59
50 .89
53 .52

ALPHA
(DEG)

-1 .87
-2 .26

3 .34
8 .95

14 .55
20 .15
23 .76
31 .36
3€ , . 97
42 .57
{8 .14
53 .78
59 .39
64 .99

DX DW

1.50  15  .  69
3 .45  538 .79
5 .00  2305 .35
2 .55  1802 .20
1 .50  2263 .33

.91  2100 .59
4 .94  10769 .52
4 .  84  9975 .79
1 .28  8145 .  ?5

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

.85  1613 .56
3 .33  54 i2 .65

.30  433 .69
1 .  t , 5  2331 .36

.55  669 .91

.15  143 .50
2 .  s5  1s98 .63

.15  49 .27

.14  37 .90

.35  73 .7L

.57  50 .10

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

DU

2601  .39
5079 .40
8824 .40
45L2 .84
2643 .02
1653 .90
8543 .03
8325 .80
7189 .86

67L .22
t Z ) 5 - S )

550E .39
5633 .34
3544 .50

992 .06
352? .58

295 .49
1519 .21

1 r4 .23
88 .08

1016 .42
22 .2 t
L2 .7L

4 .24
.00

DN

35 .73
288 .68
922 .53
b J ) . l v

835 .78
780 .21

3840 .30
3438 .45
2725 . r7

252 .70
2939 .32
3119 .80
3159 .80
2501 .33

789 .39
2787 .L1

229  . 48
1230 .68

335 .12
69 .70

577 .68
-10 .  c3

-240 .42
-609 .43

51 .86

DST

151 .  11
24L .e7
470 .15
374 .03
439 .30
416 .92

1521 .18
L37  6 .14
' t 1 1 0  < 1

228 .90
1195 .28
1251 .55
L27  6  . 07
1038 .  D8

422 .22
1141 .83

220 .54
f  u r . l )
258 .35
165 .02
362 .78
133 .98
547 .03
466 .51

31 .09



lArr,unE suRFAcE * 2
v

SAFETY FACTOR =

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

X-CENTER =
Y-CENTER =
RADIUS =

( s / n  5080 )

S P E C I F I E D

1 .  7 0 5

BY 16 COORDINATE POINTS

z J . ) )
7 7  . 4 5

5 4 . 5 5

POINT X-SURF
NO.

I  10 .00
2  i 4 .90
3  19 .  95
1  24 .86
5  29 .85
6  31 .79
7  39 .63
E  44 .33
9  4 r . 87

10  33 .19
11  57 .25
L2  51 .05
- L J  o : .  ) J
L q  o / . b o

15  70 .13
15  72 .30

Y-SURF

24  .50
23  . 48
22 .92
22 .8L
23 .16
23 .95
25 .2L
26 .90
29 .01
? 1  q ,

34 .42
37 .  58
1L .2e
45 . r7
49 .34
52 .80

ALPHA
(DEG)

-L r . 7  4
-5 .19
- 1  

" <
3 .99
9 .24

L4 .48
19 .72
21 .97
30 .21
35 .45
40 .70
15 .94
51 .18'26 .43

6L .67



EARTH FAX
Mj .dva l .e ,  UT ( s / n  5080 )

I 'A ILURE SURFACE #  3  SPECIFIED BY 13 COORDINATE POINTS
v

SAFETY FACTOR = L .707

X-CENTER =
Y-CENTER =
RADIUS =

POII. IT
N O .

15 .13
69 .  b8

( )3 .27

1
2
3
t

5

1

C)

9
10
1 l
L2

X-SURP

20 .00
24 .98
2v .89
31 .73
39 .45
44 .A2
44 .1 I
52 .61
5b .58
60 .29

66 .  B8
56 .19

Y-SURF

z o .  t 5
27 .23
28 . t 2
29  . 40
?  1  ( r A

33 .09
35 .46
38 .18
q L . Z J

44 .57
46 .20
52 .  09
54 .00

ALPHA
iDEG)

) . 1 t

10 .30
i4 .83
19 .35
z J .  o >

2e.4r
32 .94
37 .47
12  . 0C
45 .53
51 .06
55 .59



| lrr,uns suRFAcE * 4 spEcrFrED
v

S A F E T Y  F A C T O R  =  L . 7 L 4

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

X-CENTER =
Y-CEI'ITER =
RADIUS =

POINT
N O .

( s / n  5080  )

1 9 . 3 1
7 6 . 6 8

) z  -  t  5

BY 15 COORDINATE POINTS

ALPHA
(DEG)

-5 .51
- . 18
5 . Z c

r_0 .69

z t - f , o

27 .00
32 .43
J  / .  b b
r - 3 .30
49 .73
54 . I 7
59 .60
65 .04

1
2
3
q

5

7
a
9

10
1 1

L2
' t ?

T4
15

X - S U R F

a -

15 .54
Z L .  O q

z 9 . o z
31 .54
35 .34
40 .99
;5  . 11
19  . 66
53 .51
) t . z >
0 u .  f , )
b J . . J U

c 6 . 0 1
o u .  g 5

Y-SURF

24 .50
21 .0 I
21 .C0
24 .15
25 .38
z o . l  I
z o .  o J -
30 .8 t
r3 .56
36 .63
40 .05
r i 3 .81
47 .87
52 .  L8
54 .00



-ATLURE SURFACE # 5 SPECTFTED
v

SAFETY FACTOR = I .7 t7

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

X-CENTER =
Y-CENTER =
RADIUS =

I
2
J

5
5
7
i)

9
l c
11
L2
13
L1
l5
I O

( s / n  5 0 8 0 )

z o .  z 3
7 0 . 6 5

4 8 . 4 0

BY 16 COOP.DII ' ]ATE POINTS

POINT X-SURF Y-SURF
N O .

r . t  . l J  /

16 .51
Z . ! .  \ >

2 6  . 4 4
3 1 , .  4 4
J O . J /

41 .20
45 .87
50 .33
5 . i . 53
5 i i . 44
R 1  0 0

o f  .  r  /
o  t . J i
70 .25
I L . J I

24 .50
23 .24
Z Z .  t a >

zz . z>
22 .53
23 .32
2 1 . 9 2

26  . 40
28  . 66
31 .37
34 .50
38 .01
. i I .  O  /

15 .04
50 .47
53 .29

ALPHA
(DEG)

-14 .5E
-8 .65
- z . l J

3 .19
9 .11

15 .03
20 .95
26  . 87
J Z .  t >

3e .72
14 .54
50 .55
56 .18
62 .40
5 t . 32



EARTH FAX
!l j.dva le , UT ( s l n  5080 )

I "EILURE SURFACE # 5 SPECIFIED BY L2 COORDI}JATE POINTS
v

S A F E T Y  F A C T O R  =  1 . 7 1 8

X-CENTER =
Y-CENTER =
RADIUS =

L4 .76
83 .22

56 .7  4

POINT X-SURF
N O .

20 .  00
24 .95
29 .83
34 .59
? o  1 0

43 .60
41  . 79
5 ] - .72
) ) .  J  /

56 .70
51 .69
O 5 .  J J

1
2
3
4
5
6
7
I
9

10
11
L Z

Y-SURF

26 .73
27  . 4L
" Q  

q ,

30 .05
J Z . 9 L

34 .36
37 .09
40 .18
43 .50
47 .33
51 .34
54 .00

ALPHA
(DEG )

/ .  b J

12 .86
L I . J J

22 .98
?8 .03
33 .08
38 .13
43 .18
48 .23
53  . 28
f , O . J J



| larr,uRE suRFAcE * 7 spEcrFrED
v

S A F E T Y  F A C T O R  =  1 . 7 3 1

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

X-CENTER =
Y-CENTER =
RADIUS =

POI I iT
N O .

( s / n  5 0 8 0 )

25 .32
61 .51

37 .90

BY L4 COORDINATE POINTS

ALPHA
( D E G )

- 9  . 4 2
- 1 . 8 5

) .  t t

L 5 . Z t

2a .81
23 .10
3 ) . 9 t

43 .53
5 r_ .  09
58 .56
66 .22
? ?  ? o

8r .35

1
2

4
5
6
I
g
9

10
l1
T2
' t ?

L 4

X-SURF

J . D .  U  /

21 .60
26  . 60
J I . 5 /

3 5 . 4 4
I  I  .  J . I

45 .51
49 .55
) J .  T 6

56 .32
> a . J z
60 .94
O Z . J J

62 .43

Y-SURP

21 .5L
23 .79
z5 .os
L q . L Z

2 2 . 2 t
27 .05
29  . 43
i z .  J  I

J f  .  U I

39 .70
13 .97
48 .55
\  <  < \

54 .00



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

larr ,unn suRFAcE # I  spEcrFrED By 15 cooF,DrNATE porNTS
v

S A F E T Y  F A C T O R  =  1 . 7 3 8

X-CENTER =
Y-CENTER =
RADIUS =

23 .33

47 .02

POI i iT  X-SURF
N O .

i r
I  J . U .  U U

2  t 4 .85
3  L9 .82
^  - ,  6 qa  z r .  o z

5  ?9 .  E0
a ^ . ab  J  1 .7 t
7  39  . 49
E  {4 .09
9  45 .45

10  52 .53
11  5b .28
L2  59 .56
1 a  a ^  . a
I J  O . : , .  o z .

L4  65 .14
15  67 .19
15  07 .53

Y-SURF

24  .50
23 .34
zz . .  t u
zz . )9
23  . 02
23 .97
25 .41
27 .10
2e .84
32 .7  4
36 .05
39 .73
.13 .  76
48 .08
32 .64
54 .00

ALPHA
(DEG )

r a- L J . 9 Z

-  t . 3 5

4 . 6 6
1 0 . 9 6
1 7 . 0 5
2 3 . 1 5
? o  t <

35 .34
1 t . 41
47  . 53

3 > .  t J

65 .82
7L .92



fer lunE suRFAcE # 9 spEcrFrEDv
S A F E T Y  F A C T O R  =  I . 7 4 4

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

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

(  s / n  5 0 8 0 )

) 1  ? ?

O o . z l

42 .26

BY 13 COORDII. IATE POINTS

ALPIiA
( D E G )

-  ? 6

6 . 4 2
1 ?  ) 1
' r  a  a g

z 6 . l  t
5 J . ) b

4C.34
17 .L2
q ?  o 1

o u . o v
r , 1  . 17

POI I ' IT  X-SURF
N O .

20 .00
21 .96
z t . y b
34 .93
: { c ,  c n
. t . r . 5 U

4 8 . 9 5
5 3 . 1 3
5 6 . 9 4
6 0 . 3 4
6 3 . 2 9

6 7  . 1 8

z
2

5
ti

,6

9
10

L2
I J

Y - S U R F

z o . l J

i o . I l _

26  . 07
26 .63
27  . 78
29  . 49
3 t . 7  4
34 .50
J t . t q

1 L . 4 0
4 5  . 1 4
4 9 . 8 0
5 4 . 0 0



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

DIr ,Une SURFACE #10 SPECTPIEDv
S A F E T Y  F A C T O R  =  I . 7 1 7

X-CEI.ITER = 24.22
Y-CEI ' ITER =  64 .  73
R A D I U S  =  1 1 . 5 8

BY 15 CCORDINATE POINTS

POINT X-SURF
N O .

1  1 ?  ? 3
2  1 8 . 2 3
3  2 3 . 2 1
1  2 8 . 2 1
q  

" 2  
1 q

J  J J .  L J

; - r  3 7 . 9 6
- D
t  , , 2 . ) l

a  16 .92
9  50 .94

i0  54 .58
11  57  . 7 ' ,E
L2  60 .50
13  62 .70
L4  5d .34
15  61 .47

Y-SURF

24 .50
23  . 49
23  . 06
23 .24
24  . 02
25 .38
27 .3L
29 .7E
3 2 .  t 4

36 .17
40  . 02
11 .2 I
4 i . 70
53 .43
54 .00

ALPHA
(DEG)

- 1  1  ? 1

- 1 .83
z .  v )
r ,  Q 2

15 .80
z Z .  g a )

29 .5b
36 .43
43 .31
50 .19
5 i . a7
63 .94
70 .82
77  . 10



EA
M i

o
RTH FAX
d v a l e ,  U T ( s / n  5080 )

Y

24 .50

A

3 6 . 8 8

q

6r . .53

x

49 .25 71 .00  86 .33

1 . 0 0 : - - - - - - - - - + - - - - - - - - - + - - - - - - - - - + -  + - - - - - - - - - +

;
A
t

13 .30  0
1

t .

3
4 .

25 .75  493 . .A

x

q

7 5 . 2 5  +

6 7 . 6 3  +

1 0 0 . 0 0  +

* * *

* * * [.1



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

PROBLEM DESCRIPTION

BOUI{DARY COORDINATES

10 TOP BOUNDARIES
lb TOTAT BOUNDARIES

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

IRREGULAR FAILURE SURFACES

GENI{AL SED.  POND,  FULL '  SECTIOIJ  C-C '
SATURATED,  STATIC CONDITION

BOUNDARY
N O .

SOIL TOTAL
TYPE Ui i IT  TTT -
N O .

SATURATED
UNIT  WT.

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

COHESION
INTERCEPT

230 .0
230 .0

1000 .0
.0

FRICTION
AI.IGLE

(DEG)

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

Y-R IGHT

24 .50
31 .50
45 .00
45 .50
54 .00
54 .00
54 .00
54 .00
42 .00
42 .A0
40 .50
40 .50
45 .50
39 .s0
45 .50
39 .50

PORE
PRESSURE

PARAI.,IETER

.00

.00

.00

.00

SOIL TYPE
BELOI^] BND

1
1
1
1
2
2
3
4
.t

4
J

3

2
1
1
1

PRESSURE
CONSTANT

.0

.0

.0

.0

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

I' lo.

1
2
5

4
5
6
7
I
9

10
11
L2
13
14
15
15

X-LEFT

1 .00
16 .50
27 .50
29 .00
44 .00
60 .00
64 .50
57 .00
70 .00
93 .00
67 .00
93 .50
54 .50
93 .00
44  . 00
81 .00

Y-LEFT

24 .50
24 .50
31 .50
46 .00
45 .50
54 .0 r J
s4 .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
64 .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  T Y P E  ( S }  O F  S O I L

1
L r .23 .0

70 .0
r .15 .0

1

1o?
1 PIEZO} :ETRIC SURFACE (S) HAVE BEEN S P E C I  F  I E D
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EART}i  FiX
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EARTH FAX
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; ILU?.s SUj-.FACE # 6
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