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Pn "/"/&t.. ,c,1,st, ,.

?y' t I ,,, **
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! Pursbe Univoretty
P

i
'
j **stepe stability Analyels .

Simplified Jordas, SIsplified Bishop
- or spencer's mothed of 31 fees,

i'

i

km Delet .
8. flee of A mt
; Run Sys PTL

treet Data Filenames Antikst.DAT
thitsmet Filename A:sfuso.QUT
Plotted Output Filenames AISTNtD. PLT

.

P900Lf4 0(SCRIPfl0W LaffRA*LChMAN 81 SWORf fitM Non*StlMitatiL
RU 4AND

.

00Ln10Atf C00R0lkAfiB

8 fop temdseles

26 tetet tomeerles

tomdery M*Left Y Left X tight Y*Right Soll type
me. (ft) (ft) (ft) (ft) telow Snd

1 00 70.00 50.00 70.00 5

2 50.00 70.00 125.00 90.00 5

3 15.00 90.00 235.00 160.00 3
4 235.01 160.00 295.00 160.00 3

5 295.00 160.00 350.00 170.00 3

6 350.00 170.00 855.00 273.00 1

7' 355.00 273.00 900.00 345.00 3

8 900 00 345.00 1055.00 390.00 6
9 10$keA 390.00 1170.00 390.00 6

10 350.00 170.00 370.00 171.00 3

11 370.00 171.00 850.00 268.00 2

12 850.00 268.00 855.00 273.00 3

13 370.00 171.00 750.00 -210.00 3

14 750.00 210.00 850.00 268.00 3,

15 125.00 90.00 135.00 N.00 5
'

16 135.00 M.00 230.00 150.00 5'
17 230.00 150.00 235.00 155.00 4

'
18 235.00 155.00 660.00 165.00 4

19 460.00 165.00 ?60.00 200.00 4

20 760.00 200.00 980.00 345.00 6
21 230.00 150.00 -680.00 150.00 5

22 680.00 150.00 760.00 200.00 6
23 .00 60.00 95.00 60.00 6

24 95.00 60.00 177.00 113.00 6

_ , - .. . - - - . - . . . - - _ _ , _ . . - . - - , . . - - - - - . . - _ - . --. - -.- -- - ----.-
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:/':/>TPYL i -
,,, ,,,,, ,,,

.

WfL t''''l)

.

f ailure surf ace Specified By 12 Coors irste Pointsa

Point I. Surf T Surf
so. (ft) (ft)

;
*

1 272.50 160.00
,

2 279.M 156.M '

3 292. % 150.00 ;.

6 307.61 142.50
5 4 7.19 130.10
6 599.67 140.73
7 5 M .*.3 150.00
8 607.M 176.05
9 610.53 182.54

10 617.43 196.39
11 630.10 223.56
12 632.13 227.54

..' 5.362 ***

. Fellure surf ace Speelflod By 12 Coordinate Pointe '
I

Point M* Surf Y* Surf
No. (ft) (ft)

?

1 210.21 144.22
2 215.62 t * 52
3 230.00 133.96
4 4M.04 132.87
5 610.89 142.62
6 614.57 150.00
7 627.96 176.85
8 632.06 185.07

,

9 638. M 198.59
10 651.47 225.78 *

11 652.56 228.10
12- 654.61 232.13 '

i
1

*** 5.390 ***

<

1

f elture Surf ace speciflod By 12 Coordinate Pointe

Point M* Surf f* Surf
- he. (ft) (ft)

$

.v= , , , , , - . - , - . . - , . . _ . , , - , . m,-w- . .,n , ,,, . , , , - , . - _ , , , .. , . . .-- .,.m .n----,w-,,, n...
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.

2 losee specified FCf Generation of Centrol Stock Bose

{
yB I,- / 4 ;'

!
' Length of Lire Sepente for Active And Poselve Portione of

$liding Black to M.0

i

804 X*L6ft Y*Left X tight Yetight Nefeht

|
No. (ft) (ft) (ft) (ft) (ft)

!

1 440.00 1M.00 $20.00 193.00 5.00
2 590.00 205.00 750.00 220.00 10.00

.

Following Are Olepteyed the Ten Noet Celtitel Of the friet

|
Fellure Surf acee Enemined. They Are Ordered a Most critical
first.

* * Safety Factore Are Cateuteted By The Modified Jerbu Method * *

.folture Surf ace Specified By 6 Coordinate Points
$1 N $ C . 0cf

Point X* Surf Y* turf
No. (ft) (ft)

1 457.37 191.90

| 2 441.35 iM.4
3 448.M IM.181

4 650.42 ,214.81

5 657.N 229.01
4 659.57 233.14

gg..

Felture surface Speelflod By 6 Coordinate Points

Point X Surf Yeturf
No. (ft) (ft)

1 443.62 197.25

2 447.46 1M.75
3 499.85 1M.00
4 720.54 221.21
5 731.20 243.993

6 733.83 244.29

*** 4.671 ***

1

Fellure surface Speelffed By 6 Coordinate Points

m+r---,-i---* - w ,ny-- ,m-gvw--w -
. .,- , v, w-- - - ---- r-,-----w ,- we W- w-- -~~
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|
|

3 Bosee specified per Generation Of teetret Block tese /1 l?/

Length Of Line tegnents for Active And possive Portlene of
i

*

lliding Itoch to 30.0

|

los X Left f Left X tight fatight helpht
I mo. (ft) (ft)- (ft) (ft) (ft)

1 230.00 133.00 330.00 135.00 25.00
2 420.00 135.00 475.00 139.00 16.00

,

3 510.00 138.00 620.00 145.00 10.00
1 ;'

.

t
followirg Are OlePlered the ten most Celticet of the friet

,

f ailure surfaces taestred, they Are Ordered . nost Celtical
ifirst.

* * Safety f actore Are Calculated By the Modified Janbu Methed * * '

|
Felture turf ace $pecified by 14 Coordinate Pointe

Poltit X. Surf f lurf

me. (ft) (ft) '

i

1 265.21 160.00 I
"

2- 271.94 156.64 '

3 285.26 150.00
4 296.81 144.21 * -

$ 323.72- 130.83
6 435.85 128.94
7 615.99 142.5T
8 619.70 150.00
9 633.06- 176.85

'
10 637.50 185.71 -

! 11 644.20 199.14
12 -654.88 226.33
13 654.24 229.25
14 460.30 233.29 ,

t

~I
_

!

-)5.231}******

,

f ailure Surfece Specified Dy 13 Coordinate Pointe
i

,

Point R. Surf f.lurf
aNo. -( f t ) (ft)
{

1 249.96 160.00

| 2 257.94 156.02
| 3 270.02 150.00

- 4 292.62 138.73
5 430.54 129.25

i-

e , n . -rw-,'. r--,- , . - - , , - - , - - - - . < . , - .-,--,r,. - , . ..-,- _ n,,-,.-.,.--..-- - n _

-.,.n---..--.L..-,-.---- ---



1 487.44 190. 0 PY L is/8'/.Ij
2 491.49 195.ll
3 $80.T3 191.24 W7L * /.~ /f )
4 746.67 224.54

5 754.29 249.4F
~

6 760.M 253.82

*** 4.674 *;

!
'

i

!

!

feltwe Swfece Speelflod ty 6 Coordinate Pointe'

i

Point X twf Ye tw f

me. (ft) (ft)

1 458.39 192.11

2 462.37 189.67
3 471.14 185.57

, ,

4 T21.51 218.93
'

5 T33.41 244.44
6 T36.04 244.74

.

*** 4.6 77 m i

i

felture Surface specified by & Coordinate Points

Point Naturf Yalurf
#e. (ft) (ft)

1 462.38 192.92

2 466.37 190.47-
3 473.78 187.02
4 639.79 213.M
$ MS.76 2M.73
6 M8.28 230.M

* 4.678- ''' t

1

fe!!ure surface epociffed ty 6 Coordinato Pointe

Point X Surf Yeturf
#e. (ft) (ft)

1 458.27 192.08
2 4 2.25 109.M '
3 469.97 106.or
4 M3.39 212.82

. - . _ . . , . . _ , _. - _ . . . - . , _ _ _ . _ _ . _ - _ . _ _ _ . . . . _ _ _ . _ _ . . . _ . - - _ _ . . _ _ _ _ _ . . _ . - - - - -
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f7/,,/t/1ydf** PCITASL5 *e

t' 'J pby fj'l L |t /

Purese Uniwrsity ' '

,

"$ lope Stability Analysis **
a

lig|1 fled Jettu, Elglified Olshop
or Spencerts method of Stices

t

I

t m Detet
flee of t et
tm Sys PTL I

l @ t Dets filename BILfulALL2.DAT
Output Fftenene: ILtNSALL2.0VT *

Plotted Output filenames IILfkSALL2.PL7

?

I,

PROGLtM OttCRIPfl0W imfRA*LCnMAN #1 Lonc it#M NON*ltlNIC*THE
U ALLWilm II ---

a

tavuoAtf C00RothAft$

e top somderlee i
L 26 total to ederles !

I
Somdery M*Left f*Left M* tight Yellpht Soll type |

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

1 .00 70.00. 50.00 70.00 $ i

2 50.00 70.00 125.00 90.00 5
3 125.00 90.00 235.00 160.00 3

4 235.00 160.00 295.00 160.00 3

5 295.00 160.00 350.00 1M.00 3 . |'
4 350.00 170.00 855.00 2T3.00 1

7 855.00 273.00 900.00 J45.00 3 ;-
4 900.00 345.00 1055.00 390.00 6
9 1055.00 390.00 1170.00 390.00 6 '

10 350.00 1M.00 - 370.00 171.00 3

11- 370.00 171.00 850.00 268.00 2

12 450.00 264.00 855.00 273.00 3

13 3M.00 171.00 750.00 210.00 3

14 750.00' 210.00 850.00 264.00 3 j_
15 125.00 90.00 135.00 94.00 5 ;
to 135.00 94.00 230.00 150.00 5

. 17 230.00 150.00 235.00 155.00 4
,

18 235.00 155.00 4 0.00 165.00 4 <

19 4 0.00 165.00 760.00 200.00 4 5

20 760.00 200.00 960.00 345.00 6
21 230.00 150.00 680.00 150.0G $

'

22 600.00 150.00 760.00 200.00 6
23 .00 60.00 95.00 60.00 6
24 95.00 60.00 177.00 113.00 4

,

, ,.%:.e-wr.+ , e-- .-%- - - - ,..,,,__,%., _ _ _ , . , , _ , ,w. .-- . , .y,. . . - ,_,s..<m. - 4- . -



--. - . _ , - _ _ _ . - - - . . - _ .

Y
< 3 509.05 190.91
9' 4 716.34 !?).45
) $ 724.62 233.03), 'J' py ,yj g jg* 6 729.05 247.31A ' *.

, .'/, +|,' :.'. >>*
,

4

93'i. ese 4.683 *+e

.

*
3.-

l.' y*
,

* *
, 1

..

i 'g T A X f 8 7 Y
.

'

. . .

T 5 146.25 292.50 438.75 585.00 731.25 $N# d -
'

t{,
1

, .00 ...................................................
.g- .

,1 . .

.,' |.. . .

.< . ..

\.

r p.

-4 166.25 + b
' *

. ..

.

A*

. ,

.

A 292.50 + '

.

, e
t'

6.

..
,

.

'

X 438.75 +

V'.+

1 5-

2 1*

;,
. ,

I
\.

l 585.00 + j.

*
.

i,.

.. - .
.

= ' ...
*

3.*

s 731.25 * 2.
64.

i.

, -
.

.

.

m .50 \
.

.

.

.

.

I F 1023.75 +
1

*

.

.

.

|
,

.

|
. - -- . - - - - .
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failure twfece specified Dr 10 Coordinate Pointe

N'f L 2k ?>'

Point E.twf Y turf
me. (ft) (ft)

.

1 321.44 1H.81
2 332.47 159.33

3 M6.60 152.29
e 469.06 152.27
5 654.43 169.96

6 M3.82 100.78

7 670.32 201.82
8 683.00 229.61 ,

9 685.70 234.00
10 MF.?? 134.591

*** 3,2t2 .

t

. 1

Felture surfece specified er 10 Coordinate Points

Point X* turf Y' Surf
me. (ft) (ft)

1 323.05 165.10 *

'
2 334.45 159.42
3 352.19 150.54
4 530.90 153.72 -

S 633.49 1M 25 .

'
6 M2.44 1M 29
T M9.14 199.65

8 M1.52 236.M
9 M3.43 230.30 I

10 MS.50 2M.35

*** 5.213 ***

,

fellwe surface epocified By 10 Coordinate Points
i-

!
l

Point M. turf YaSurf
. me. (ft) (ft)- -

!
i

1 318.95 1M.35 ' i

2 329.30 159,19 1

3 M6.34 150.64 [|
4 546.M 1M.00
$ M4.95 165.22

'
6 6T7.49 190.37 '

7 683.39 203.22
8 H6.57 230.40
9 M9.97 237.M

__ _ . . - _._._ _ __ . _ . - . . . _ _ _ _ . . .. _ _ _ ___
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.

O 1T7.00 113.C3 670. 0 142. 0 6 hYk '*

M 670.00 142.00 641.00 150.00 6,
, ,

|

| Itoteoric tott PARAntites
i

6 Type (s) of left

Soli totet leturated Cohesten f riction Pore Pressure Ples.
{ fype Unit Wt. Unit vt. Intercept Angle Pressure Conctont lurf ace
i me. (pcf) (pcf) (pef) (des) Paren. (pef) so.

! 1 1M.0 135.0 M0.0 27.0 .00 .0 1

.{ 2 144.0 155.0 .0 40.0 .00 .0 1

3 122.5 130.$ 350.0 17.5 .00 .0 1

4 124.5 131.0 1460.0 32.0 .00 .0 1

S 124.5 131.0 1460.0 32.0 00 .0 1
I 6 137.0 143.5 .0 45.0 .00 .0 1

1

1 Pitzmtitlt SURFAct(l) NAVE Ntu t>ttifit0
.

?

tmit Weight of Weter = 62.40

1

Plesometric turface No. 1 speelflod by 8 Coordinate Pointe

Point X Weter Y.Weter
No. (ft) (ft)s

1 .00 75.00
,

2 115.00 75.00

| 1 142.00 '120.00
4 460.00 142.00

5 670.00 142.00
6 900.00 345.003

7 10$5.00 390.00
8 1170.00 390.00-

1

: A Critical Fellure Surf ace Searching mothed, Using A tendca
Technisse For Gererating sliding Block surf aces, nas tos1:

! Specified.

The Active And Pesolve Portform of the $ tiding Surfaces
Are Generated According to the tenkine theory.

100 friet turf aces neve seen Gerwroted.
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b

PYL I 3/'3/#710 MO.M 239.40

wL : /t /;))u
,

"* 8.160 *

i
,s

! I
! f ailure Surface Specified By 10 Coordinate Pointe ,

s

Psint M * Sw f f a twf
me. (ft) (ft)

|'
1 32T.62 169.93
2 363.1T 159.67 '

3. Mt.31 154.12
4 4TT.N 150.65

$ 675.56 1M.31
6 646.99 191.44
7 692.93 204.14
4 795.61 231.33
9 799.44 239.60 :

10 711.l? 243. 5

* 5.171 * I

i
t

i
8- Failure surface speelffed By 10 Coordinate Pointe i

.

)Point u surf Y twf -

me. - (ft) (ft)

1 Sti.N 164.74 L [-
2 331.93 199.31
3 M9.N 150.M !

4 548.M 151.90
}

l 644.24 167.03 t

6 654.54 187.70
7 661.12 200.08
8 in.N 328.07
9 - 676.$1 232.M -

10 64.10 236.92

~l
1

|-'" 5.1N *

.

1

failure surface Specified By 10 Coordinate Pointe

Point X*8urf- T harf j
to. (ft) (ft)

1 312.93 163.26

.

, -#, , ,,,,._.w-r.,,,. -- -. .m,,- , , --r-. .. ,. .. - - - , . ..--.... ,, , .r..._,,...-._....--,,,-,,--.......v.,,.
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P4 L '8/"/#7

it'| L :/~~'??m 2,ots m

!
i-

fellwe surf ace Speelflod By 10 6eordinate Points
i

!
Point I lurf Y Surf
he. (ft) (ft)4

,|'

$ 1 393.M 1M.M
2 397.68 176.59

'
! 3 402.52 174.M

. | 4 411.52 167.74
5 525.24 1M.29
6 738.80 198.54;
7 833.M 255.0$
$ E18.00 N1.09
9 M0.40 2M.M

to M3.17 270.$9

* 2.000 m

.

f ailure Surface Specified By 10 Coordinate Points,

.

'Point I. turf T Surf
he. (ft) (ft)

1 391.91- 178.55

2' 395.74 176.20

3 400.24 174.10
4 411.72 165.68

'

5 519.5 173.63
6 731.13 198.75,

*
7 795.47 224.29
8 800.M 243.M
9 814.44 kl.22

10 819.19 M5.70

;
- i * 2.109 *

,

1

failure surface Apocified ty 10 Coordinate Points

Point I. Surf T surf
to. (ft) (ft)

1 395.05 1M.19
2 398.99 176.M

- . _ - . - - - . _ . _ -- . . . - . - .. _- - - - _ _ _ , ~ . , _ . - , . - . .
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25 177.00 113.00 670.00 142.00 6 N I#f #[Ik
26 670.00 142.00 640.00 150.00 6 , , . , ,

; 6y *, ,.-,

..

llottoric soft PAAAmittet

i

6 fype(s) of Solt

left totel Saturated Cohtelun Friction Pore Pressure Ples,

fp unit vt. thlt Wt. Intercept Angle Pressure Constant lurf ace
,

'

*
ho. (pcf) (pcf) (pef) (des) Peren. (pef) ho.

'1 130.0 135.0 98.0 36.0 .00 .0 1

2 144.0 155.0 .0 40.0 .00 .0 1

3 122.5 130.5 245.0 37.0 .00 .0 1

4 124.5 131.0 885.0 37.0 .00 .0 1

5 124.5 131.0 485.0 37.0 .00 .0 1
* '

4 137.0 143.5 .0 45.0 .00 .0 1

1

1 PlttomEf t|C SURFACt($) NAVE HEN $P(Clfit0

1

unit Weleht of Weter s 62.40

Plesometric Surface me. 1 Specified by 8 Coordinate Points

Poir.t X Weter f*Weter
No. (ft)- (ft) i

1 .00 75.00
2 115.00 75.00
3 142.00 120.00 f
4 460.00 *142.00 3

5 670.00 142.00
6 900.00 345.00 1
7 1055.00 390.00 }
8 1170.00 390.00

1
6

i

A Critical Failure Surf ace Searching Method, Using A tendos
Technless. For Generating 8|lding 8|ock Surf acee, Nea Been

_

specified. - '

,

1

The Active And Pesolve Portions of The Sliding Surfaces
Are Generated i,ccording to the BerWine Theory.

100 Telet furfaces reve Been Generated.

|

_- .-, . , . . . . . - ..~ . . . . ., . - ,- .-. - . . - . . . . - --
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t' f L I 2/'0/Of<

Colnt R tsf t 6sf

W[L 8/~/f8j me.. (ft) (ft)

!

1 332.19 1M.76
2 335.16 1M.99

- i- 3 4P2.97 173.M
'

4 T30.03 201.61
$ 013.64 238.65

'
6 823.83 252.82

! F 828.93 263.14 !
8 831.68 2 4 24

I
(.
' ~ 2.167 m

!

i.
1

Fellwe twfece spulflod By 10 Ceerdinete Points
t
I

.

Point- I.tw f Yelsf4

me. (ft) (ft)

1 M1.19 176.M
2 385.00 174.03

3 387.62 172.81
4. 400.00 163.73
9 %.N 1T3.41
6 F31.67 202.37

' E-
F 836.49 52.11
8 Me.76 M6.12
9 MT.H *MT.%1

10 860.18 272.02

m 2.1 71 m

4

..

Fellwe awfece specified By 9 Coordinete Points

, - +-

Point M * 8wf Y*8wf
he. (ft) (ft)

1 357.89 171.45
* 2. 398.74 170.66'

3 346.E 165.82
1 6 488.21 177.M

S 735.M 203.37
4 821.31 -246.81
F 827.19 54.77
8 831.63 2M.29
9 834.M M8.80

* 2.206 *

l

|

1
. - . - . . . . . _ . . _ . - . - - - - _ .- . - - . . - - - , . - . - - . . . . - . - . - - - - - - - - - - . - - - - - - - '.
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P4 L # 1/ e z //-f

, '|f" L :./ t/ ? )

Y A X l 8 F f

.00 144.25 292.50 458.75 583.00 731.25

I .00***.''+*.......+......+.......+.......+
.

. o

.

.

.

144.15 * ?
. ;

\
-

-
i

.

.

A 292.50 + |

9.

* .
,

\n
-

,et.

* ;
.

X 458.75 +

| 7,*

; .4.

- 6

|-

2*
.

I 585.00 + . .

.

.

. ~
,

. 1 33

'14*

8 T31.25 + 7
.

.

.\*
6

.

.

877.$0 *
,

.

.

.

.

.

F 1023.75
. >

.

e

.

\
'

\t 1170.00 + i

1

.........................................

- . . , ,
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f if L | 2/H/4 j

" PC51A8L5 "'

WyL J/P/f .ai

t N
PuNbe University

.

**Ilope Itability Analysis **
Staplified Jee v, llaptified Bishop

| or Sperwer's Method of Sllcoe
:

Am Dates
flee of tung

;

am tys PfL
'tryut Date ifletumes AttfulALLi.DAT,

Output fl!anames AstfotALLI WT,

i Pletted Ottout fllenames A SthlALLB. PLT

PeosttM OtlCalPfl0N LMTRA LOWMN 81 SptKJGtL.1LINitafM
| RU ALtWILAt I
{ 7%

90E0AtY C00e01hATtI

8 fop tounderlee

26 Total to m derles

boundary X Lef t Y Left X Blpht fatight Doll Type
no. (ft) (ft) (ft) (ft) . Below Bnd

1 .00 70.00 50.00 70.00 $
,

l 2 50.00 M.00 125.00 90.00 5

3 125.00 90.00 235.00 160.00 3

4 DS.00 1M.00 295.00 160.00 3

5 295.00 160.00 350.00 1M.00 3

6 350.uo 1M 00 855.00 273.00 1

7 855.00 273.00 900.00 345.00 3

8 900.00 345.00 1055.00 390.00 6

9 1055.00 390.00 1170.00 390.00 6

10 350.00 1M.00 370.00 171.00 3

11 3M.00 171.00 . 850.00 268.00 2

12 850.00 268.00 855.00 273.00 3

13 3M.00 171.00 750.00 210.00 3

14 750.00 210.00 850.00 268.00 3

15 125.00 90.00 135.00 94.00 5

16 135.00 94.00 D0.00 150.00 5

17 230.00 150.00 235.00 155.00 4

14 235.00 155.00 440.00 165.00 4

19 450.00 165.00 760.00 200.00 4

to 760.00 200.00 900.00 345.00 6

31 230.00 150.00 M0.00 150.00 $

k M0.00 150.00 760.00 200.00 6

23 .00 60.00 95.00 60.00 6

24 95.00 60.00 177.00 113.00 6

_ ._

-5- e- " Tw.w -s-- ,- m... y - % ww t- e. ---m e- w-Ty-. , -c- py y w 7- y'vywwmM r- -
.
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.

P i ' ' 3/ '2/M, , , , , , ,,,,,,

4- 407.23 167.0$ y/V L g/ *,. / 2 3
5 $23.83 1T3.90 *

6 671,61 '193.26
7 423.70 244.M
8 426.42 254.33
9 831.01 2M.16

10 b33.25 268.56

'i

*** 4.115 *

.

feltwo Swfece Speelflod By 10 Coordfnete Painto t

Point N * SW f Y* Surf
me. (ft) (ft)

i
1 3M.92 177.12

.
2 349.24 174.90
3 392.65 173.33 -

4 403.91 167.72
5 499.47 170.19
6 708.16 198.17
7 822.82 246.M
4 426.60 54.43
9 831.15 2M.19

10 433.40 249.59 t,

,

"* 4.119 *

i
-i

1 i

Fellure Surf ace Speelflod by 9 Coordinate Pointe

4

Point Returf Y. turf
me. (ft) (ft)

1 361.53 172.35 *

t2 364.71 170.74 i
3 376.M 1M.83
4 530.14 173.16

i
S 732.TT 199.54-

}
,'

6 418.52 244.75
1 822.02 31.TT

f8 827.44 243.45
9 429.70 267.M i

*** 4.120 m

5*

f ailure surf ace spectiled By 10 Coordinate Pointe '

l.

.
._ ._
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3 leses Specified fir Generetten of Centrel Block tese IIL IN'N

W'.? L 1/7.'<4 >o.

'

Length of Line lepuente for Active And Passive Portions of
Sliding Block is 30.0

1

!
~

Du r Left Y.Left t tiet Y eleht Neleht
' be. (ft) (ft) (ft) (ft) (ft)
>

1 120.00 153.00 370.00 153.00 $.00
2 4 0.00 153.00 $$0.00 155.00 10.00

'
3 610.00 160.00 H0.00 160.00 20.00

$

' *ellowtre Are Oleployed the ten most f.?ltical of th) Trial
i s Jure Surf 6ces tamelned. They Are Ordered + Most Criticale

l ,$ 444.
,

I

# * * Safety F6ctore Are Celculated $y the Modified Je* Method * *

Fellure turface Specified By 10 toordinate Points

49av$tL LI<def\

Point X surf Y turf
me. (ft) (ft)

1 329.62 1M 29
f

2 338.74 159.61

3 34T.18 154.93
4 535 60 150.96

5 6M.39 169.J6.
6 678.14 1so.45

F 687.79 203.62
8 700.47 230.40

9 704.06 234.51
10 706.M 242.76

rar-..

f ailure Surface Speelflod By 10 coordinata Pointe

Point X surf Y turf
me. (ft) (ft)

1 331.72 1M.68
2 341.21 159.72

3 351.31 154.12
4 477.29 150.65

5 675.% 169.31

6 687.91 191.59

7 697.4 .204.61
8 T10.13 .231.00
9 T14.22 240.%

_ _ _ . _ . - , _ - . . _ . - _ . . _ - , _ . . . ~ _ _ . _ ._ ,. . . .
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PYLl'L)*8f0f
4 Dense SPecified For Generation of Centret Stock Base

yj" ',g,/ b '.37
Lagth of tine legments f or Active And Patelve Portlene Of
SLtding Ilock le 30.0

Boa X Left T*Left R+ tight T* tight Heleht
No. (ft) (ft) (ft) (ft) (ft)

1 320.00 162.00 420.00 167.00 5.00
2 4 0.00 170.00 540.00 100.00 10.00
3 670.00 196.00 740.00 204.00 10.00

'
4 795.00 224.00 445.00 260.00 5.00

*

1

followire Are Oleployed The ten host critiest of The frial
Fellure Surf aces tsemined. They Are Ordered * Most Critical
first.

. <

* * Safety f actore Are Calculated By The Modifled Jertu Method * *
.

Fellure turface Specified By 9 Coordinate Pointe

Point I* tw f f* turf j

me. (ft) (ft)
1

'I
1 365.66 173.19 ;

2 369.97 171.00
3 380.27 165.M

,

4 MT.74 175.M
'

* '
5 706.93 195.10
6 M3.03 254.24
1 M T.06 2M.28
8 MT.62 267.52
9 M9.tB 271.96

.R
* 4.096 ' **

I

i

Felture Surf ace Specified By 10 40 ordinate Points

/ . ' ,
,

Point I turf Y. turf'-

me. (ft) (ft)
I

1 344.11 177.77
2 392.44 175.54
3 396.41 173.71
4 409.18 147.34 ;

5 49.92 167.26
6 700.91 ' 195.M
1 Mt.M 251.22
8 844.11 265.74
9 844.87 267.37

_.

- - _ _ _ - . _. _ _ - . _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ .
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a/ "P7i'rt i, 33,,,, ,,,..,

3- 349.23 151.M \Y/L 2 , ' . ,/ .1 .3
>

4 540.70 151.47
^ '

,

5 M8.22 144.00
4 660.17 188.35

,

7 670.03' 201.79
I I M2.71 228.98

9 685.39 234.73
10' 687.96 238.93-

** 4.846 **

-1

*

Fellure surface specified sy 10 Coo *dinate Points

.

i Point Maturf Y. surf .
'

no. (ft) (ft)
9

1 322.95 165.08
2 330.89 159.26
3 344.38 150.t*, -4

4 544.44 154.00
5 464.95 . 165.22
6 4M.99 190.55
7 688.63 203.M
S Mt.31 230.89

.i 9 M4.95 238.69
" to -707.55 242.93

* 4.8M '

:1-.

'failure surfu e specified ey 10 Coordinate Pointe
;.

4

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

1 316.22 163.86
2 322.97 158.91
3 334.00 152.35
4- 530.55 151.96
5 618.88 169.11

t 6 648.81 187.Q3
gr: 7 658.79 200.64

'8 671.47 227.83
9 673.58 232.35

10 476.13 236.52,

J

*** 4.881 m

2

- _ - - _ _ - . _ _ _ _ _ _ _ _ - - . _ -
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.es PC8fA4Li *e

h' ,, "L [. ''g
tv . <

Purdas W tveralty
.

a 8 tope Stability Analysis .
stapitf!sJ JwtnJ, slopilflod Bishop

or Spencer's mothed of Slices
:

4

8m Dates .
flee of Amt
am ty: PYL ,

trout Date Filename: AILTNSf AL.D AT
Output filename AILiulCOLL.0)f
Plotted Output fllename AILTNSCOLL. PLT

,

PROBLEM DESCRIPfl0N LMTRA. LOWN #1 LONG f tRM NON.$tlMIL *TMR

U COLLWIUM ~~~~~"
. , ,

,

DO WDAAf C00RDinAffl *

8 fop Somderlee e

26 fotel Bounderlee

itoculary M.Left T.Left M.Right Y right soll type -|
'. No. (ft) (ft) (ft) tft) telow tird -

[1 .00 70.00 50.00 70.00 5

2 50.00 70.00 125.00 90.M 5 4

3 125.00 90.00- 235.00- 160.00 3

6 235.00 160.00 295.00 160.00 3

5 295.00 160.00 350.00 170.00 3
4

6 150.00 170.00 855.00 273.00 1

7 855.00- N3.00 900.00 345.00 3

8 9t9.00 345.00 1055.00 390.00 6
9 1P'5.00 390.00 117tt.00 390.00 6

10 350.00 170.00. 370.00 171.00 3

11 370.00 171.00 850.00 268.00 2 {
10 850.00 268.00 855.00 273.00 7 |

.13 - 370.00 171.00 750.00 210.00 3

14 750.00 210.00 850.00 268.00 3 +

'. 3 - 125 'JC 90.00 135.00 94.00 5 {
16 135.00 94.00 230.00 150.00 5.

- 17 230.00 150.00 235.00 155.00 4

18 .235.00. 155.00 !.40.00 165,00 4
7

19 460.00 165.00 760.00 200.00 4

20 740.00 200.00 900.00 345.00 6
21 230.00 150.00' 660.00 150.00 5 '

22 600.00 150.00 760.00 200.00 4
23 .00 60.00 95.00 60.00 6

24 95.00 60.00 177.00 113.00 6

c;-
--



*

10 692.92 239.9$ WL l2./ii//f
\T(L 1.' ' -| 3

'

+" 4.890 "*;

1

1

Y A X l 8 F T

S TN'5 A L.L I

1 .00 146.25 292.50 438. 5 545.00 731.25

4

X .00+...+'....+.........+...................+..........

.

.

i .
.

.

i .
,

146.25 +
'

'

!g
6.

.

.

. ->

.

A 292.50 + |
'

.3.

3 r*+ .

.
,*.

. .

.

'
X 438,75 +

g+.

i
1.

.

,l'..

: {'6
.)

.

.

4.

I 585.00 + I

,

.j..

{
.

.i.

d5 4.8.

b.2 3,

,

.
,

.2.

5 731.25 + .j
.

'
.

.

\
- ,

,

8T1.50 +
.

.

.

.

..

F 1023.M +
. ,

.

*

.

.



1.

1'

ex u '+ =/11 |
5 6C2.00 217.88

{
6 603.99 221.80 K'y[ 2 / r ',4 2

1

e** 4.562 ***

Failure surface Specified By 6 Coordinate Points
!

Point X Surf Yasurf
No. (ft) (ft)

.

1 491.54 198.87
2 496.19 196.50
3 510.40 189.47
4 713.70 221.23
5 7z3.60 242.46
6 725. 73 246.63

... 4,$33 ...

!

.

,

t

|+

l 1
-'

I I

i

1 :
I f

. _ _



. , - . . . . , _ _ . _ _ ._ _ - . - . . . _ . ._ _ . . . . _ . . . ~ _ _ . .-

_

i

|

I b25 177.00 113.00 670.00 142.00 6

m ,' a .,u m .00 - 142.= - 0.= 2 50.= .
,

c.

|
| ISOTROPIC Soll PAAAM(ftts '

.

'. 9-
6 fype(s) of Soft

- i .-
.

Seit Total Saturated Cohetton Friction Pore Pressure Ples.
I fype Unit Wt. Lelt Wt. Intercept Anste Pressure Conetont Surface
! be. (pcf). (pcf) (pef) (des) Peren. (pef) No.

t- 1- 130.0 135.0 850.0 27.0 .00 .0 1

|- 2 144.0 155.0 .0 40.0 .00 .0 1
'

3 122.5 -130.5 350.0 17.5 .00 .0 1

-4 124.5 131.0 1460.0 32.0 .00 .0 1

f 5 124.5 131.0 1460.0 32.0 .00 .0 1

6 137.0 143.5- .0- 45.0 .00 .0 1

1-=

4

,

1 Pit 20MffRIC SURFAct(s) NAvt httN SPECIFitD

8

I Unit Weight of Weter o. 62.40

?

'h

Pietemetric Surface No. 1 Specified try 8 Coordinate Points

Point X Weter T*Weter
No. (ft) (ft)

1.

i 1 .00 ' 75.00
2- 113.00 75.00

< 3 182.00 120.00
4 440.00 142.00
5 670.00 142.00
6 980.00 -345.00-
7 1055.00 390.00

3 4 1170.00 390.00-
-).

l'
:

J
A Critical Fellure Surface Searching Method, Uelne A Random

p ' Technisae For Generating SLtding Block Surfaces, Nee Seen -
j . SpecIfled.

The Active And Poestw Portione Of the $lldirg Surf aces
Are Generated According To The Rankine Theory.

100 Telel surfaces New Seen Generated.

_-



_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ - _ _ _ _ _ _ _ _ _ - _ _ _ - _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ . _ . .
. .

en.evap7
. .j" ' ; / ;- / .3 7
'

Point M* Surf Y* Surf

he. (ft) -(ft)

1: 454.M 191.78
2 461.35 189.46
3 448.39 iM.18
4 650.42 214.81 ;

5 657.04 229.01
6 659.09 233.04

!

. 4.506 ***

Fallure Surface Specified Sy 6 Coordinate Points

Point X* Surf Talurf .

No.. (ft) (ft)

1 471.53 19i.79
2 476.13 192.45

3 441.63 189.88
4 638.23 214.39'
5 M3.80 226.33
6 MS.E 230.34

i

*** 4.517 ***

1-
,

failure Surface SpeciffrA By- 6 Coordinate Points
!

Polnt X Surf- Y Surf i

No. (ft) (ft)
'

-1. 476.22 195.74
2 480.82 193.40 . ..

3: 491.30 1P?.51 I

4~ 605.24 ~ 211.06
'

5 609.11 219.32
-6 411.11 223.26 i

*** 4.517 "*

} ..

!
Pellure surface Specified By 6 Coordinato Points I

i

Point X Surf T Surf
No. (ft) (ft)

,

!

-

_ _ _ _ _ . _ _ . _ _ _ _ _ _ _ _ _ _ _ _ . . _ _



- . . . . . . _. _.

VYL l3|lI/D6 611.M 149.13
.

.T: 612.M 150.00 N#L 2
#'/*/h)''8 626.88 176.24

'5
9 631.76 185.M .

10 641.93 198.91
j 11 654.61 224.10

- i 12 b55.85 228.77
13 68.38 232.90

1
A . . . - 4,399 ...

I
i.
1

- j failure surface specified 8y 13 Coordinate Pointe

i

Point X lurf Y surf
' no. (ft) (ft)

.

1 283.90 160.00
2 287.54 157.33,

3 ._300.77 150.M
4 311.61 143. 9
5 424.04 133.06
6 609.55 145.79
7 611.88 150.00
8 624.42 176.24
9 631.27 184.98

10 641.45 ~ 198.M
11 654.13- 226.05
12 - 65s.M 228.66
13 ' 657.88 232.79

** 4.916 "*

-Failure surface specified 8y 13 coordinate Points-
1 .

Point X Burf ~ Yasurf
me. (ft) (ft)

'

1 277.32 160.00
2 281.33 157.06
3 294.07 150.00'
4 307.61 142.50 i

5 447.19 130.10
6. 589.67 140.73
7. - 594.81 150.00
8 609.36 176.24

|9 413.02 182.85
10. 623.40 197.01
11 636.08 224.20
12: 636.38 224.83
13 638.08 228,92

I.

I

1
. _ - -



_ _. . - - - - __-

| 25 177.03. 113.00 670.00 142.00 6
24 670.00 142.00 680.00 150.00 6 'A/V. ; /; ,'l ;

d
Il0ft0Plc 50ll PAAAMtfERS

6 Typots) of seit 4.
\

!

Solt fetet natiroted Cohesion friction Pore Pressure Plot.
-Type Unit Wt. tMit Wt. Intercept- Argte Pressure Conetent Surface

;

me. (pcf) (pcf) (pef) (des) Peren. (pef) ha.

I 130.0 135.0 98.0 36.0 .00 .0 1

2~ 144.0 -155.0 .0 40.0 .00 .0 1
'

3 122.5 130.5 245.0 37.0 .00 .0 1

4 124.5 131.0 485.0 37.0 .00 .0 1

S- 124.5 131.0 885.0 37.0 .00 .0 1

6 137.0- .143.5 .0 45.0 .00 .0 1

1

!

l

.1 Pit 20 METRIC SutFAct(8) NAvt M EN SPfClflED

i

- tmit Weleht of Water e 62.40

.j
a. t

i

.Plesometric surfece No. 1 Speelffed by 6 Coordinate Points

i

Point X*Wter T*Wete'r

No. (ft) (ft)
,

1- .00' < 75.00 '
--

2 115.00~ .75.00
3 182.00 120.00 }
4 440.00 142.00 ;
S 670.00 '142.00
6 '- 900.00 345.00

f--7 1k15.00 - 390.00
4 1170.00 390.00 1

1=

!

A Celtical Failure Surf ace Searching Method, Joing A tardre
fechnlem for Generatine Silding Block surfeces, Wes seen
SpectIled. ~

'The Active And Poselve Portions of the Stfding surfaces f
Are Generated According to 1%e Aar*1m Theory. !

100 friet surfaces have Been Geroested.

i



. . - . . . . . .--. . _ ..- .. __ _ _.- ..- -_~. . ._ ~ . _ . . . . .

i P YL I Z| tt|G
1 211.85 145.27 g' | ', G;- /.1 y
2 -216.36 141.961 * *

I 3. 230.80 133.96
4 470.04 132.87 s

.i- 5 610.09 142.62

i 6 ~ 614.98 150.00
7 f29.53 176.24

: 8 654.59 185.37
''

- 9 644.72 199.20
'

10 657.40- 226.38
11. 658.79 229.36

! 12 661.33 233.50
.a

i *** 5,015 ***

Li_

'Falture turface Specified By 13 Coordinate Points
~

Point X surf f. surf -
ho. (ft) (ft)

1 254.26 '160.00
2 259.59 1 % .09'

.3 270.58 150.00
4 2N.36 142.36

' 5 466.20 13* T
6- 595.04 1,3

7 596,13 - 15.. A
8 610.& 176.77
9 614.43 143.02

10 624.80 197.15
11 637.47 224.34
12 637.M 225...
13 640.35- 229.22

*** -5.034 ***

-

s
,

1

Fellure Surface Specified 8y 12 Coordinate Points
}.

t

Point .x surf Y surf
me. (ft) (ft)

i
1 . U.30 160.00'
2 :.46.02 157.27
3' 299.13 150.00-
4 319.18 138.89
5 424.51 '129.98
6 558.57 137.78
7 565.35 150.00
8 579.90 176.24
9 581.52 -179.18

.

- , . -m - , - , , . -- ,



11 651.08 227.35

PY L 8'/';/I)
..+ 2.68r +++ yp ; ; / .9/9 3

Y A X | 1 F T
,

i

T TS A U, 't .
.00 166.25 292.50 438,75 585.00 731.25

y ,oo....og........................+.........+.........+

. o

{.

. ,

.

146.25 +
.

.
.

4..

>

.5.* '

. 1..

A 292.50 + .

.

*
.

.

.

t*
.

X !.38.75 + i .

W
.

-
.

, ,

'
-

, ...

.
, . . . .

! $85.00 + p... ,

!

k.

. t

:.

t 731.25 +
. t

.

.

.
1 -

.

>877.50 +
.

','

}.

.

.

F 1023.75 +
'

. .

.

.

.

.

T 1170.00 + .
'

1

- _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ - _ _ -



10 $98.75 193.68

11 610.46 219.59

12 - 612.94 223.63

> 'f L /2/ii/ /*/
4

W '[L a/4- /f.)... $,o93 en
>

!
I

I.

Y A X i S F T

$ *7v5 A L L / /.
.00 146.25 292.50 438.75 585.00 731.25

'
K .00 +*= *''** + ** **+ * -= +<<=*. * =+*<< *+

.

p.

, .

.

-

; .

146.25 +
.

t
*

*
'

6,
.5.0a

.2* >

A 292.50 + .2/(,

3i-

.+*
,

II **

fi- !, !-

'
d..

,k. *\ *X 438,75 *
s';.

,

. ,

{
* ,

+ . . ...
,

9' . . ..

I $85.00 + .< 99.
.' 44 9,.
'

.
-

244
.

-.
.

.

S 731.25 +

| .

.

.

.

*i ,
| 877.50 +

t
| .

L .

j> .

.

.

F 1023.75 +
. o

1

|
.

.

.

.

| 1 iiro.co . ,

. -
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e y t. al+///
'

~ f 's ,.*

-1

Fellure $urface Specified 8y 13 Coordinate Points

Point X Burf Yalurf
he. (ft) (ft) i

i

1 277.32 160.00
2 281.33 157.06
3 294.07 150.00
4- 307.61 142.50 I

5 447.19 130.10
6- SM.67 140.73 *

7 594.81 150.00
8 609.36 176.24
9 613.02 182.85

10 623.40 197.01
11 636.08 224.20 >,

12 636.38 224.83
13 638.88 224.92

i

... 2.635 ...
,

Felture surface specified By 13 Coordinate Points 7

!

Pofnt N.Su-f Y* Surf
j

wo. (ft) (ft)

- 1 -- 254.26 160.00
2 259.59 156.09 i

3 270.54 150.00
4 .284.36 142.36
5 444 .20 132.33,

4 595.M 144.M
7 -- 596.13 150.00
8. 610.68- 176.24
9 614.43 143.02 .1

!-

10 624.00 197.15 'I

11- 637.47 -224.34
-12 -637.84 225.13 I
13 640.35 229.22 i

l. 2,662 .

3
1

|
|

1 k-
Failure swfece Specified By 13 Coordinate Points I

. -- )
;

Point Malurf Yalurf
No. (ft) (ft

, , - - . . . . . . . . ., . . - . - _ . . . - - --



. .

25 177.00 113.00 670.00 142.00 6 gL qe2/Jj
- 24 6M.00 142.00 640.00 150.00 6

y}|| Lf!*|',)

180 TROPIC $0ll PARMEf tti

! 6 ?ype(s) of Soft
.i
n

Soft fotet Saturated Coheelon friction Pore Pressure Pter.,

f- t m Unit Vt. Urte Wt. Intercept Angle Pressure constant surface
C No. (pcf) (pcf) (psf) '(dog) Paren. (psf) No.

I 1 130.0 135.0 850.0 77.0 .00 .0 1

4 2 144.0 155.0 .0 44.0 .00 .0 1

3 122.5 130.5 350.0 17.5 .00 .0 1

3 4 124.3 131.0 1440.0 32.0 .00 .0 1

!' 5 124.5 .131.0 1440.0 32.0 .M .0 1

6 137.0 143.5 .0 45.0 .00 .0 1
'

1

1 Pitzodf alc sutFAct(s) HAvt sten SPECIFIED
t

Unit Weleht et Water = 62.40

PfetometricSurfaceNo.[1Specifiedby 8 r,cordinate Points

Point X Weter f*Weter
No. (ft) (ft)-s

1 .00 75.00
2 115.00 75.00

1|- 3 182.00' 120.00
4 440.00 142.00-
5- .670.00 142.30
6 900.00- 345.00
7 1055.00 390.00
8 1170.00 390.00

,

A Nerizontet Earthgaske intrg coef ficient
''

E .170 Ree teen Assigned -

_

A Vertical Eartheaske Loading Coef ficient
of .000 Wee 3een Aselywd

Cavitetton Proseure = .0 pef
'

A Critical Felture Surfete leerchine'i!ethod, ustne A Rarden
Technlose For Generating slidtry Bick surf aces, Nee Been

_



- ..- . - . . - ~ . - - . . . . . . - - - . _ . _ . - . - ~ _ . ~ . - . ~ . . - - - . . , ~ - . . . . . . ...- ....- -, ,.

py L.- 11/ 54.h
.

, n,/ " ' 3/ t'/4 3tPoint ' N Surf - f * Sur f . 8

No. (ft)' (ft)

1 255.94 160.00
-2 261.17 156.16
:3 272.29 150.00

4 292.62 134. 5 -
5' 430.56 129.25

ie 611.46 149.13
7 612.34' 150.00
4 624.48 176.24
9 631.76 185.04 'I

-10 641.93 194.91
.

11 654.61 226.10 1

12 655.85 224.77
13 658.38 23?. 90

[
..* 2.592 ***

'

i--

kg_
~

Failure Surface Specifled By 12 Coordinate Points

1:

Point M* Surf Y' Surf
No. (ft). (ft) -

. - - . 4:
1- 207.96- 142.79
2- '212.53 139.58. '

~fL3= 234.32 -125.18-
4. '.457.42' 130.79
5 586.50 - 143.61'

t
6 '589.94 150.00- i
7 604.68 ) 176.24

:8 607.81 182.24
'9 418.25 196.48
10 : 630.92 =223.67 k -.
u 630. * 223.n -

-12 633.45 :227.51
(-

f

L . ,.5,3 .

!

.q
_

.i-

..
Failure Surf ace Specified By 12 Coordinate Pointe

-ê
..

: Point-: .Malurf - Y Surf---

No. (ft) (ft) ~I-
J,

| ~1 .215.76 147.76
}

~

2 -220.41' 144.35
|!

13- 231.19 138.37 !
-4- 445.10 131,86

'-5 618.19 142.97

i-
|
|. _ _ _ _ _ . ___a.. _ _ _... . . _ . _ _ . . . ..-._ __ . _ . _ - - , , , . .



. . , ._. _ _ _ . . _ _ .- .__.._.m-_ . . . _ . _._. - _ . ~ _..___m . . . _ . .

-S- 745.30 2 4 .84
;. 6 747.95 2$1.17. /77 y)p, q

i
. .

-*** 2.435 *

1
-

Failure Surface Specifled By 6 Coordinate Points

~ .x Point M alurf . Y* Surf
l' hei (ft) (ft)-

| 1 454.39 192.11
2- 462.37 189.67
3 471.14 185.57
4 721.51 214.93;
3 733.41 24.4
6 736.04 248.74

!-

*' 2.436 *

Failure surf ace Specified 6/ 6 Coordinate Points

- Point M* turf Yalorf
No. (ft) (ft)

1 457.37 191.90.,

2 4 1.35 189.4
3 468.39 1M.18
4 650.42 214.81
S 657.04 229.01
6 659.57 ' 233.14

g-
.s

***' 2.436 *** '

r

J

',9

Failure Surface Specified By 6 Coordinate Pointe

r

Polat -- M* Surf: : Y' Surf -
,

No.' ;(ft) (ft),

-- 1 443.62 ' 197.25
2 447.M 194.75
* 499.85 189.09

l=, T20.58 221.21-

|
5 731.20 243.99 . '

6 733.83 248.29

,
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u.

'

ff L ' l&|'V$
25' 177.00. 113.00 670.00 162.00 64

f)324 470.00 142.00 680.00 150.00 6 ,Ny b ,
" #

.

9- <

1

IsottoPic $0lt PARAMEffal

6 Type (s) of Soll-
i

1

Soft fotet Saturstod Coheelon Friction Pore Pressure Ples.
- Type Unit Wt. Unit Wt. Intercept iAnl e -Pressure Constant Surface -

No.i tpcf). (pcf) (pef) (deg? Parem. (pef) No.- -

1 -130.0 135.0 850.0 27.0 .00 .0 1
'

2 144.0 155.0 .0 40.0 .00 .0 1
,

3 122.5- 130.5 -350.0 17.5 .00 .0 1

4 124.5- 131.0 1460.0 32.0 .00 .0- 1

5 124.5 131.0 1460.0 32.0 .00 .0 1 |6 137.0 143.5- .0- 4'.,0 .00 .0 1

1,

'1 Pit 2CecitlC SUR7Actt$) HAV! $((N SP(ClFl(0 -I

,

Unit Weight of Water s' 62.40

.

Plesometric Surf ace No.- 1 Specifled ty ' 8 Coordinate Points - "
,

'i

| Point- X+Weter' Y Weter
,

No. ' (ft). (ft)

-1 .00 ' 75.tX)
'

2 -115.00 75.00
.3 182.00 -120.00'

' A=4 .460.00 142.00
>

5. 670.00' 142.00
6 900.00 :345.00

{-
7 1055.00 390.00'.-

'

'

|81 1170.00- 390.00

, , .

_ I-. - . -

' A Norizontet Earthgake Loading Coef ficient

{0f.170WeeseenAssigned-
q

-

| ' ' . '
s- A Vertical forthemke Loading Coefficient'-
;.

| . Of. 000 Mae Soon Assigned
;

- Cavitetlen Pressure = .0 pef

A Critical Fallure Surface Search!ng Method, Using A Random
,

. Techigas for ettne $ltsing Block Surf aces, Mas teen 1

J.

-'
__
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. f IL. Ilf.' /df ,

felture Surf ace speelflod By - 6 Coordinate Points ' ji/ / f / r/,3\ 0

,

_ Point X* Surf Y' Surf i

- [ No. .(ft) (ft)
- i
. | ':

'

.1 - 492.13 198.99, .
2 496.19 106.50-.,

-1 3 510.40-_ 189.8F
4 713.70 - 221.23

4

5 723.60 242.46

dI _e 726.22 244.73
>

e

*** 2.441 ***

-f
,

_ Fellure Surf ace Specifled ty. 6 Coordinett Points

,i Point -Malurf- f* Surf
k o .~ _(ft) (ft)-

1 492.74 199.11
2 496.80 -196.62 -

" '~ k 509.05' 190.91
4 716.34 221.45

'

,,

i- :5 724.42- 243.03
)- 6 729.05 - -247.31

!,

'
-.

--t*** '2.444 - ***

a
-

* '+

.j-

,

i.
:

1

4

I
y

:
,

I

;

!

.=._ ..a . . - - :. . .. - .-. .- _ . . . . . ._. . - , -- ,



_ .

*** 2.625 *** fiL 'If '*/Ef
n .. :. ,-

.

1

Y A X X $ F T

.

00 146.25 292.50 438.75 585.00 731.25 ,

n .00 +...uu....+.........,.........,.........,.........,

.

. <

i*

o,

* t.

146.25 + ' '

.

.

.

.

.

A 292.50 +
.3*

'

3.

I
C*

\
.

-

. i.

'

N 438.75 +
|. .).4-

>
;.

.

'
. ,

k,
*

} 6-

,.

I 585.00 + )
*

7
= , ..

04 34-

*02 35*

0g.

S T31.25 + 0

.

* >
'

.

I-
.

.

[877.50 + ,

i*

.

.

.

.

7 1023.75 + \

.

.

.

.

T 1170.00 * o

1
1

1- " - - ~ - - - - - - - - -

-
-- . ... ..
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fYL 82/''/d -** PCarAsL5 ee

q'L z/r/)>
Pursb Mive"oIty

,

- i **Slge luellity Analysten

StapLlfled Jettu, Slaptifled tishop

|_ or Spencer's Method of sticoe

.j.

Rm Dates

f _fles of R et
* Run by: PYL

Irput Data filonemet AliillCOLL.DAT
Ntput Fltenemet AttfSC3LLI.00f
Plotted Dutput Filenames AstfSCOLLt. PLT,

i

.

PROBLEM OtsC;tPfl0N tmTRA*LoimAN #1_lMORT TERM StlMIC=THRU C
,

0LLLNitMu
,

00UNOART COORDINATES

8 fop Somderlee

26 Total tom derles

Boundary X Left Y Left M* tight Y. tight Soll Type
No. (ft)- -(ft) (ft) -(ft) telow Bnd

1i 1: .00 70.00- 50.00 M.00 5
"

2 - 50.00 70.00 125.00 90.00 5=

3- 15.00 90.00 235.00 12.00 3

4 235.00 160.00 295.00 160.00 3-
5- 295.00 1M.00 350.00 -170.00 3

6 350.00 170.00 855.00 273.00 1

7 855.00 273.00 900.00 345.00 3
'I 8 900.00 345.00 1055.00 T90.00 6

9 1055.00- 390.00 11M.00 390.00 6

to 350.00 ' iM.00 370.00 -171,00 3

-[ .11_ 370.00 1T1.00 350.00 268.00 2

1 12. 850.00 264.00 855.00 273.00 3

.13 370.00 171.00- 750.00 210.00 3

14 - 750.00- 210.00 850.00 268.00 3'

[ 15 125.00 90.00 135.00 ' 94.tc 5

11 135.00 94.00 - 230.00 150.00 5

17 ;230.00 150.00. 235.00' 155.00 4

14 231 00 155.00 460.00 165.00 4

19 - 460.00 165,00 760.00 200.00 4

20 760.00 200.0e. 900.00 345.00 6
21 230.00 150.00 600.00 150.00 5

,

22 $40.00 150.to 760.01- 200.00 6

23 .001 .60.00 95.00 60.00 6 I

24 95.'Jo 60.00 177,00 113.00 6

6

-.
- _ - _ _ _ - _ _ _ - _ _ _ _ - - .__

.



, .

P Y L ' i 5|'2|217 M9 M - 209.76
a- 642.34 228.M -
9 M5.01 - ' 234.M ifj'? [ /t # 1 a-

10 - 687.54 234.85

*** 2.Q0 ***

felture Swfece Specified By 10 Coordinate Points

Point Xtwf Y turf
No. (ft) (ft)

1 316.22 163.06
2 322.97 158.91

3 334.00 152.35
4' 530.S$ 151.96
5 634.88 1M.11
6 MS.81 187.03
7 654.79 200.M
8 6T1.4T 227.83
9. 673.54 *232.35

10 676.13 234.52

~ 2.Q1 m

'
i

1

Feltwo twf ece specified By 10 Coordinate Points

Point = X* Surf Yalurf'
me. (ft) (ft)

1 325.4 165.53
2 353.79 - 159.39 '

3 344.t 3 152.29
4 4M.86 152.27 (.

!= 5 654.43 1M.N 1'

.6 644.M 108.91 ;

7 674.74 202.28
8- 447. 4 229.4T
9 690.34 235.74 i

'10 - 692.92 239.M

!

i-
*** 2 622 *

!

I

failure surface Specified by 11 Coordinate Points

| Point x4urf Y turf
no. (ft) (ft)

,

,

,

w #
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g,eci, sea, . PTL i2 /ia//1'

W!L 1/z/92-
the Active And Poselve Portiene Of The Sliding surfaces
Are Generated According to The Rankine Theory.

100 friet wrf aces Move Seen Generated.

4 Someo Specified for Generation of Centret 8tock Sese

Length Of Line Segmente for Active And poselve Portione of
Sliding Stock le 30.0

i

Son -X*Left f*Left- X Right fatight Helpht
No. (ft) (ft) (ft) (ft) (ft)

1 320.00 162.00 420.00 167.00 5.00
2 460.00 170.00 580.00 180.00 10.00
3 670.00 195.00 740.00 204.00 10.00
4 795.00 228.00 MT.00 260.00 5.00

1

following Are Oleptered The fan Most Criticet of The friet
'' . Felture surf aces taemined. They Are Ordered * Most Critical

- Firet.

* * Safety f actore Are Calcuteted -, The Modifled Jertu Method * *

Failure surface speelfled By 9 Coordinate Pointe

'

Point Maturf ' T * sur f -

No. (ft) _ (ft)

1 3M.42 173.02
2 368.26 170.91-
3 376.56 1M.E5
4 530.16 173.16

!/ 5 732.77 199.54
6 818.52 244.75
7' 424.09 ' 253.43
8. 829.77 263.914

9 432.53 768.42

%. ....

,

Felture Surface specified By 9 Coordinate Pointe

Point- M* Surf f* Surf
-No.- (ft) (ft)

|

- - . .-
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!

PYL IS/ '6/ d
'

1 331.72 ~ 1M.M- ,g , , , , .3 ,
-

2 341.21 159.72 e/''- ~'*

''
3 351.31 154.12
4' 477.29 150.65

,

5 613.M 1M.31-
6 M7.91 191.59 >

7 MT.44 204.61
8 710.13 231.80 '

9 71s.22 240.54
'

10 716.43 ~264.82

!

*** 2.579 *** 1

9

i

.j

fallwe Swfece specified S;* 10 Coordinate Pointe

l
Point Xalu-f T twf

'
No. (ft) (ft)

|-
1 321.13 1M.75
2 328.74 159.17 i
3 339.32 -153.30

;
4 544.06 150.78
5. 654.02 iM.M

, ,

6 M/.34 189.19 i
'

7 677.14- 202.52 *

4 689.83 229.71

9 M2.84 236.25 i
;

10 695.44 240.M :

... 3,$37 ...- t

l'

'I
fatture turface speelflod By 10 Coordinate Points -[

Folnt X Surf Y. surf -

he. (ft) (ft)

1- 326.59 165 74 !
2 335.17 159.45 !

3 349.23 151.M
4 540.70 151.47 {,
5 644.22 1M.80 j
6 660.17 188.33
7 670.03 201.79

3

8 M2.71 228,98

9 685.39 ,234.73 '

10 M7.96 234.93 ,

|+

1

|

* 2.600 *

|

|
-- - - .

'
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I

PYL i2p/!q

'.'! *b'*#''FellWre SWfece Specifled By 10 Coordinate Points -
;

f Polnt X Burf Y* Surf
I #e. (ft) (ft)

1 395.05 179.19
2 398.89 176.84

3 403.M 174.48
4 411.91 164.63

1 % $14.44 177.97
i 6 731.45 tf?.02

7 N7.29 234.53
i- 8 818.39 249.67

9 824.54 262.85
10 627.29 247.35

|
.
' * 1.125 *

l-

Fellure Surface Specified 9y 9 Coordinate Points

. r

!

-Point I* Surf Y* Surf

me. (ft) (ft)
,

1 353.89 170.79

2 354.79 170.24
3 364.84 162.87

4 493.60 173.00

5 733.31 203.13
6 -809.54 2P,.$ F-

7 817.14 - 248.M
4 823.53 262.65
9 826.N - - 247.14

i

* 1.144 *

1

I- Failure surface Specified By 8 Coordinate Points
-j

j Point- M* Surf Y Surf'

" #c. (ft) (ft)

1 332.19 166.76

2 335.16- 164.59
3 471.77 173.M
4 730.03 201.61

5 813.44- 238.65
6 823.83 252.82
7 828.93 263.74

,

'

8 831.68 268.24

, -. ,



. . . - . - . - -.. . _
_ . . , _ . .- . . .

'O' 177.0 113.C3 670.00. 142.00: 6 IYL ! [N
: 26 670,00 - 142.00 600.00 150.00 6 ../f ( 3 je../

l' '/'

.

It0ThoPlc SOIL PAAMtitt$

6 Type (e) of Soll
s

soll Totet Satureted Coheelon Friction Pore Pressure Plot.
. Type Unit Vt. Unit Wt. Intercept Anste Pressure Corstent surf ace

No.~(pcf) (pcf) -(pef) (dog) Peren.. (pef) No.

I 130.0 135.0 850.0 27.0 .00 .0 1 '

2 144.0 155.0 .0 40.0 .00 .0 1
,

3 122.5 130.5 350.0 17.5 .00 .0 1

4 -124.5 131.0 1440.0 32.0- .00 .0 1

5 124.5 131.0 1460 0 32.0 .00 .0 1

6 137.0 143.5 .0 45.0 .00 .0 1
''

1,
t

1 Pit 20 METRIC $UAFAtt(B) NAVE Bttu SPICIFIED

Unit Wolght of Water a 62.40

-

Pietametric Surf ace No. ,1 Specified by - 8 Coordinate Points

Point X Weter Y Weter
No. (ft) (ft)

1 .00 75.00
2 115.00- 75.00
3 182.00- 120.00
4- 440.00 " 2.00>

5- 670.00 142.00-

6_-
_ 1055.00- 390.00

900.00 345.00
,

7

8' 1170.00 ' 390.00

''A INWitontet forthquake Loadirg Coef ficient }
~

.170 Nee Seen Aseiened /

. Vertical tertigaske Loedits Coef ficient '

.0f .00C Mee Been Assigned

.

Cavitetton Pressure . .0 pef
~1-

A Celtical Failure Surface Worching Method, using A tardan
.Techntgas for Gerwreting Stlding Block Surf aces, Nee Been

_

,

,, _ _ .
_ __. _ __ . _ _ _ _ - - - -
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fVL 13/'L/ Ek
5 735.64 203.37
6 821.35 246.81 I'i L 1 ' . /J .)^ '

'
7 827.19 254.T7
8 131.63 264.27
9 834.39 22.80

'" 1.165 ***

!

'
)

!

{

i

4

a

|
F

i

-

t

1

t

t

.

i

|
'

. .



.. - _ _ _ - - - _ _ _ _ __ -__

Y U4.JY & 5.50

FYL l >/'W7ca 3,33 cm
'

Y|'.' L y / t ' ))

.

IT S b k '* -Y A X l $ F T

.00 1 4 .25 292.50 438.75 585.00 731.25

.00....q............................................,

,

. o
,

.

F i.

.

14.25 + '

.

.

.

. e

.

A 292250 + <

*
.

71
*

. -m

03*
.

13. .

X A38.75 + g

t yey '.

i\
.5*

g
L g. .

| \'

*
j.

i 585.00 + *
.

\, ',.

%

.

. .
,

: \t'\
$ 731.25 + ;

*
,
'

.

'
4.

.

!-

877.50 + {
.

.
,

.

. *,

\*

I
\.,

F 1023.75 +
.

l.

.

.

.

T 1170.00 * o

3. .
-- - -- -.. - -- -..- . _ .. _._ .

_ _ _ _ _ _ _ _ _ - . _ _ _ _
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" PCSTCtl " p7L Ik'Y N
. * ' s.,,ju . .

,

PurdJe University

'f

**Stape 8tablLity Analysis **
Sleptifled Jer6u, 81splified Bishop

'

or Spercer's Method of Slices

;

km Detet -
4

. . Time et Amt
Rm By: PYL

lignJt Date Filenenen A STSALLI.DAT

! ChJtput Pflenames A BTSALL18.0VT

i Plotted 'Astput Filename A 814.tLL18. PLT

t

.

P900LEM DESCRIPflCel WTRA*LOWAN 81 $Notf TERM SilMIC THRU A
.,

LLWIW I
i ^

f

|

90Ue0AAT COCAD|NATE$

8 Top Beederlee
4

26 Total Se m derles

1

'
Bo mdery M*Left T.Left M*Right Y Right soit T)Te

No. (ft) (ft) (ft) (ft) setow Snd

1 .00 70.00 50.00 70.00 5,
'

2 50.00 70.00 125.00 90.00 5

-3 125.00 90.00 235.00 160.00 1

-g- 4 235.00 160.00 295.00 160.00 3

5- 295.00 160.00 350.00 170.00 3
'

4 350.00 170.00 855.00 273.00 1

7 855.00 273.00 900.00 345.00 3

8 900.00 345.00 -1055.00 390.00 6

9 1055.00 390.00 1170.00 390.00 6

10' 350.00 170.00 370.00 171.00 3

11 370.00 171.00 850.00 268.00 2

i 12 '850.00 268.00 R55.00 273.00 3

13 - 370.00 171.00 750.00 210.00 3

14 750.00 210.00 850.00 268,00 3

15 125.00 90.00 135.00 94.00 5;

16 ' 135.00 94.00 130.00 150.00 5 )
17 230.00 150.00 235.00 155.00 4

18 235.00 155.00 460.00 165.00 4

19 660.00 165,00 760.00 200.00 4 |

20 760.00 200.00 900.00 345.00 6 )
21 230.00 150.00 680.00 150.00 5 I

22 680.00 150.00 760.00 200.00 6

23 .00 60.00 95.00 60.00 6

24 95.00 60.00 177.00 113.00 6
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py L I2/82/M

'.) P/s
g/',! ,,

3
'- #/ ''* 1.145 ***

|

|

-Failure Surfect Speelflod By 9 Coordinete Pointe ,i |

Point Xaturf Yeturf
,

No. (ft) (ft)

,

1- 365.57 173.17
I-2 369.14 170.M

3 375.98 165.98
'

4 546.33 180.15
5 725.79 198.82 ,

6 833.07 252.04
7 840.90 262.72 -

8 M2.67 266.52 '

'

9 845.45 271.05
i

!

= 1.144 =

1

Failure surface Specified By 10 Coordinate Pointe

I |

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

1 381.19 176.36
2 385.00 174.03

7.

3 347.62 '172.41 -

4 400.00 163.73

| 5 483.28 173.47

|- 6 731.67. 202.37 j
7 836.49 252.11
5 846.76 266.12
9 M7.39 267.47

;j10 450.14 272.02
t

I* 1.155 *
i

|

fFailure surface Specified By 9 Coordinate Pointe

Point' X Surf Y Surf i

i . (ft) (ft)No. '

l-
| 1 357.09 171.45
!' 2 358.74 170.44

3 365.04 -165.82
4 448.21 177.34

l,
- ,-- - . . __



- - - -

P Y L I 2/*/#fe,,,,,,,,,
,.;; ; <_ :- ta ,
o n -

The Active Ard Pesolve Portlone Of The Sllding Surfacee

(i Are Generated Accerding To The Rankine Theory,

i

100 Trial Surf aces Move Been Generated.

3 Bones Specified For Generation Of Centret Block tese

I-
I Length of Line Segmente for Active And Passive Portions Of

sliding Block le 30.0
;
)

l-
Boa X Left Y Left X Right Y aleht hight

No. (ft) (ft) (ft) (ft) (ft)
i-

1 320.00 153.00 370.00 153.00 5.00'

2 460.00' 155.00 550.00 155.00 10.00
1 3 620.00 160.00 680.00 160.00 20.00

1

Following Are Diepteyed The Ten Most Criticel Of The Trial
felture surfaces Examined. They Are ordered * Most critical
First.

* * Safety Factore Are Celeuteted By the Modified Jertu Method * *

Failure Surface foecified By 10 Coordinate Points
,

Cy 4 hlL I,Dhi
Point M. surf Y surf

me. (ft) (ft)

1 329.62 1M.29,

2 338.74 159.61

3 347.18 154.93
4 $35.60 150.98,

5 666.39 169.26
6 675.14 190.45-
7 687.79 203.62

. 8 190.47 230.80
9 704.06 ,238.51

10 706.46 242.74

*** 2.574 *"
-_

Felture Surface Specified By 10 Coordinate Pointe

.

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



_ _ _. - _. ._ _. ._ _ _ _ _ _ _ . . --- . _ _ _ m _ _ . _ _ _ . _ _ . . _ .

.

1 358.74 171.78

2 360.77 170.54. gt/ ; z / ;.,,'.1,
3 370.51- 163.40 I

4 577.27 178.75
5 730.72 -201.09
6- 802.21 233.43
7 810.96 245.36
8 818.56 261.65
9 821.30 2M.13

m 1.105 "*
f

i

1

Fellure Surf ace Speelflod By 10 Coordinate Points

Point X Swf Yasurf
No. (ft) (ft)

s-
'

1 393.45 178.94 |
2 397.M 176.59

3 402.52 174.3e i
4 411.52 '167.74 '

5 525.24 179.29
'

6 728.40 198.54
7 - 833.M 255.05 I

'
8 438.08 261.09 ;

9 840.40 2M.06
10 M3.17- 270.59

* - 1.116 -"*-

Fellure Surface Spec! fled By 10 Coordinate Points '

Point M* Surf Y Surf
t,

]No. (ft) (ft)

'1 391.91- 178.55
2 395.74 - 176.20

1
3 400.24 174.10 ,

4 411.72 165.68-
5- $19.45 173.63
6 731.13 198.78
7. 795.47 226.29
8 808.34 243.84

'

9 816.44 261.22- i

10 819.19 265.70

m- -1.117 *

l

|
- . . - . -- - _ _

\
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PYL 'TB/S1,

|' ',..3y*
. . .
,

-.a
failure surface Specified By 10 Coordinate Points

Point M* Surf Y* Surf

No. (ft) (ft)

I

| 1 325.19 165.49
2 133.52 159.38

|3 M9.04 150.75

[ 4 958.79 151.90

5 M4.24 167.03
6 685.77 187.N
7 MS.M 201.35 l

8 678.36 228.54 l

9 680.82 '233.81

( 10 683.38 238.00 |

I ,

* 2.601 m

!
t

; failure Surface Specified ly 10 Coordinate Points
I,

; Point- M. Surf Y Surf
i No. (ft) (ft)

1 322.95 165.08

2 330.89 159.26

3 34.38 150.M
4- 546.M 154.00

5 M4.95 165.22

| 6 678.99 190.55

1- 688.63 203.70
8 701.31 230.89

'

-y 9 704.95 238.69
' 10 - 707.55 242.93+

*** 2.612 *

,

. - -

1

failure Surface Specified By 10 Coordinate Pointe
,,

|

Point X Burf Y Surf
No. (ft) (ft)

1 329.16 iM.21
2 338.20 159.59
3 352.06 151.90
4 513.45 150.24
5 646.00 163.40
6 659.81 188.31

|

_
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1
i

I

25 177.00 113.00 670.00 142.00 6~ b T b # bin
24 670.00 142.00 680.00 -150.00 6 , ' . . / .$ yu. .p , .

. * *,w ,

Isottopic Soll, PARMETERS

6 Typote) of Solt

!

Soll Total Saturated Coheel m Frletion Pore Pressure Ples.
Type Unit Wt. Unit Wt. Intercept An0le Pressure Constant Surface j
No. (pcf) (pcf) (pef) (dog) Paren. (pef) No. ''

1 130.0 135.0 850.0 27.0 .00 .0 1 {
2 144.0- 155.0 .0 40.0 .00 .0 1

,

3 122.5 130.5 350.0 17.5 .00 .0 1

4 124.5 131.0 1660.0 32.0 .00 .0 1

5 17t.5 131.0 1460.0 32.0 .00 .0 1
'

6 117.0 143.5 .0 45.0 .00 .0 1

1

?

!
'

1 PIE 20ntitlC SURFACE (S) NAVE BEEN SPECIFIED

(

Unit Weleht of Water . 62.40

!

|.t
.

Plesometric Surface No. 1 Specified by 8 Coordinate Pointe

Point X Weter T Weter
No. (ft). (ft) ,

1 .00 75.00 '

2 115.00' 75.00 -
3 182.00 120.00 +

4 460.0C 142.00 ;

5 470.00 142.00
6 900.00 345.00
Y 1055.00 390.00 |
8 1170.00 390.00

'

$~
t

N.. ..
hNorizontetfeTtisseteLoadtngcoefficient )
0f '170 Mes Been Aselaned [1 .

;

i
A Vertical EarthcNeke Loading Coef ficient

of .000 Moe seen Aeolened

Cavitetton Pressure = .0 pef
.

IA Celtical felture Surf ace Seerching Method, Uelng A tendon I

Technicp For Generating Sliding Block Surf aces, Hee Been
.

I
|

. 1
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PY L '2/'3/4
1 341.27 168.41 1 A)' * ' ' ~

-i ,

! 2 352.44 160.22
3 366.86 152.23
4 485.94 150.19
5 677.81 155.64
6 692.34 181.88

g- 7 698.42 192.82
I 8 707.85 205.67
4

9 720.53 232.86
10 725.14 242.77

- { 11 727.77 247.05
s

i *** 2.625 ***
!
;

t

e

i

b

h

5

$

t

=

- - - _ - -
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5 726.42 243.03
6 729.05 267.31

6

ry L 12/ 8'IM i

4... 2.44 *** l's j f 2./i*/0)

1

.
Y A X I $ F T

57SSA.
., 00 1 4 .25 292.50 438.75 585.00 731.25

x .00 +. " .*. **. ... . + ..*... ** ... . .+. ... ...+
.

. i

?

.

.

146.25 + '

.

.

.

.

.

.
A 292.50 +

.

.

.

'

-.

t
.

bx 438.75 + I,

;w,

. ,
.

.

.

.

I 585.00 +
*

.

|
*

.. ,
'

I
,

, o ,4

"\ .
*

..

,.
.

, n ,.25 .
;.q

.

.

.

.

.

877.50 +
|. .

.

*

i -

.

! F 1023.75 +
. o

1
. .

.

.

.

T 1170.00 + i'

'
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Pn ,2M/9.. ,Cir . 5 es

#3 :/ r%; ,
' Purdeelmiversity

**llope stability Analysis.*
Sleptified JenN, 8tspilflod Bishop

, or Spencer's Method of slicoe
I
t

Rm Detel
j fleie of R et
! Am By: PYL

Irput Date Filenamet 8 STEALL2.DAT

q Output Filenames BISTEALL2.0VT
I Plotted OutpJt filename IllilALL2. PLT

,,-

I

PR00 LIM DESCRIPfl0N UMTRA*LOWAN #1 $NORT TERM SitMIC TMLU A
1 LLWlUM !!

'~ ~ ~ ~ ~

--

j

boun0ARY COORDINATES

8 Top tomderlee

26 Total Bo mderles

Somdery M.Left Y.Left X Alpht Y * R i gh t Soit Type
No. (ft) (ft) (ft) (ft) Below snd

1 .00 70.00 50.00 70.00 5

2' 50.00 70.00 125.00 90.00 5

g 3 125.00 90.00 235.00 160.00 3
'

.4 235.00 160.00 295.00' 160.00 3

-5 295.00 160.00 350.00 170.00 3

6 350.00- 170.00 355.00 273.00 1

7- 855.00 273.00 900.00 345.00. 3

8 900.00 345.00 1055.00 390.00 6

9 1055.00 390.00 1170.00 390.00 6
10 330 00 170.00 370.00 171.00 3

11 370.00 171.00 -850.00 268.00 2

12 850.00 268.00 855.00 273.00 3

13 370.00 171.00 750.00 210.00 3

14 750.00 210.00 450.00- 268.00 .3e

l. 15 ' 125.00 90.00 135.00 94.0C 5
j 16 135.00 94.00 230.00 150.00 5
'

17 230.00 150.00 235.00 155.00 4

18 235.00 155.0C 460.00 165.00 4

19 460.00 165.00 760.00 200.00 4

i 20 760.00 - 200.00 960.00 345.00 6
,

21 - 230.00 150.00 680.00 150.00 5

22 680.00 150.00- 760.00 200.00 6

'23 .00 60.00 - 95.00 60.00 6

; 24 95.00 60.00 177.00' 113.00 6
i

i

. . - -- - .



t
. . -

* 2.437 - p y t, n),s/g
WfL 2 |-. |f a

'

Failure surface Specified Sy 7 Coordinate Pointe
. |

!

!)

Point X lurf Yasurf
No. -(ft) (ft) }

i- ,
'

1 453.99 191.21 I

2 457.M 188.75
3 44.41 185.77
4 734.M 220.03 '

5 747.47 247.22 ,j
6 747.51 247.29

i

7 -750.16 51.62

*** 2.437 m

i

-.
i

Failure Surface Speelffed By 6 Coordinate Pointe '

. Point X* Surf- 1 Surf
No. (ft) (ft) ;,

'- 1 4M.51 1M.41
2 4 5 .54 195.h j
3 4M.05 188.11 l, ,
4 714.17 220.09 i <

5 724.70 242.64
6 727.33 2 4 .96 !.

* 2.438 *

f

' Fellure Surf ace Specified Sy 6 Coordinate Points !-
i

'

Point X Surf 'Y. Surf
.

No. (ft) (ft)
;

1 479.85 1%.48
2' 483.86 1M.01 j-
3 491.77 190.32 -.
4 736.51 222.52
5 768.12 247.41

} x

4 750.77 251.74
i,

* 2.441 *,

,

8

7... . ,n , , , . , . , _ 2 -- e y r - - - - - - - - - - - - - - - - - - - - - - - - - -
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fVL '2/'2/$, , , , , , ,

gyK 2/; '? a3

The Active AM Possive Portlens of The tilding Surfaces
Ars Genereted A corsing To the Rankine Theory.

I

100 Triet Surfe es Neve Been Generated.

3 Boxes specified for Generation of Centret stock Base

I . Length of Line Sepente For Actlye And Possive Portions Of
Sliding Block Is 30.0

Sea X*Left T Left .K+Right T Right Helpht
No. (ft) (ft) (ft) (ft) (ft),

i

1 230.00 130.00 330.00 135.00 25.00
2 420.00 135.00 475.00 139.00 15.00
3 510.00 134.00 620.00 145.00 10.00

t

Followin0 Are Olsplayed The Ten Most Criticet of The frial
| Failure Surf aces Examined, they Are ordered a Most Critical

First.

!

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

Felture Surf ace Speelflod By 14 Coordinate Pointe

Polnt X Surf- T Surf
No. (ft) (ft)

1 272.47 160.00

i: 2 276.76 154.86
3 289.13 150.00
4 297.44 145.37,

'
5 323.72 130.83
6- -435.85 128,94

7 615.99 142.57
'

8 620.11 150.00
t 9 634.66 176.24

10 640.07 186.01
; 11 650.15 199.75

12 - 662.83- 226.94
13 664.49 230.51
14 667.04 234.66

*** 2.559 ***

l ----

!

|

Fellure Surface specified Oy 13 Coordinate Points

!



. - - - - .

SpecIfIed. PY L n|n|f
W{L 1/r!~.' >

The Active And Pesolve Portions Of The SLtding Surfaces '

Are Generated According To The Rankine Theory.

I-
100 Triet surf aces Neve Seen Cerereted.

!
!

2 Bones Specified for Generetton of Centret Stock less

I

iLength bf Line Sepnente for Active And Pesolve Portions of '

Stlding stock le 30.0
'

.

i

Son X Left Y.Left X*Right Y Right Nelght
No. (ft) (ft)- (ft) (ft) (ft)

.

1 440.00 186.00 $10.00 193.00 5.00
2 590.00 205.00 750.00 220.00 10.00

j )
i

Following Are Displayed The Ten Most critical of The Trlet
Failure surf aces Examined. They Are Ordered * Most Criticet *

Fleet.

* * Safety Factors Are Calculated By The Modified Jertu Method * * f

failure Surface specified By 6 Coordinate Pointe i

i

STfC.DA T
Point k*Sur? Y Surf .

' No. (ft) (ft)

-1 447.44 '198.03
2 491.49 195.55 -

i

3 500.73 191.24 I

& 744.67 '224.54
5- 754.29 249.47

5
6 760.96 253.82

_{

#
1 i* 2.435 I m i
L

!

!

-Falture Surface Specified By 6 Coordinate Pointe
'

Point X Surf Y. Surf !
No. (ft) (ft) i

1 479.22 1E36 '

2 483.25 193.89
3 495.12 189.28
4 733.86 222.30



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

6 622.09 150.00 '

7 636.64 176.24 .y ; ; e ,' ,,
,

j 4 642.19 186.26 *

9 652.24- 199.97
10 M4.92 227.16
11 666.69 230.96
12 669.24 235.11

'
.** 2.623 ***

.

Failure Surface Specified By 12 Coordinate Points

k
..I Point X Surf Y Surf

No. (ft) (ft)

|

| 1 211.85 145.27
2 216.36 141.96
3 230.80 133.96r' '
4 470.04 132.87
5 610.89 142.62
6- 614.96 150.00

.i 7 629.53 176.24
4 8 634.59 185.37

9 644.72 199.20-
- 10 657.40 226.38.

11 658.79 229.36
12 641.33 233.0

'2.624* *

i

-feiture surface Specified By 13 Coordinate Points

li
'# Point X Surf Y Surf

No. (ft)~ (ft)

1 213.90 160.00
2 287.54 157.33

-4 -3 300.77 150.00

:{ 4 311.61 143.99
.5 424.04 133.06

; e 609.55 145.79

{ 7 611.88- 150.00 |

.,

-8 626.42' 176.24
i9 631.27 184.96 '

10 641.45 196.86
11 654.13 226.05

'

12 655.34 228.66
13 657.88 232.79

* 2.624 *

...
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** PCSTA8L5 CO P Y t. I3/'EM
i,y Wl' L :: /# /f J

Purtise Univoretty
..

** slope stability Analysle -
$1sp|lflod Jenbu, $1ep|lflod Bishop

or Spencer's M thod of Silces

tm Dates
Time of tml
te pys PYL

trput Dets Filenene AISTSC.DAT

Ntput filonenes A BTuo.3UT
Plotted Output Filenames Astf00. PLT

PROBLEM DESCRIPfl0N UMTRA*LOWAN #1 $NORT f!RM 5t!MIC*THRU $
-^*

!.

touu0ARY COORDINATI$.

.8 Top Somderles
' 26 Total Bomderles

.

Somdery X*Left Y'Left X*Right Yatight Soit Type
No. (ft) (ft) (fD (ft) Below Bnd

!-

1 .00 70.00 50.00 70.00 5 4

2 50.00 70.00- 125.00 90.00 5

3 125.00 90.00 235.00 160.00 3
4 235.00 160.00 295.00 160.00 3 ;
5 -295.00 160.00 350.00 170.00 3
6- 350.00 170.00 855.00 273.00 1

7 855.00 273.00 900.00 -345.00 3 }
8 900.00 345.00 1055.00 390.00 6 !'
9 1055.00 390.00 1170.00 390.00 4

10 350.00 170.00 370.00 171.00 3 ,

.11 ' 370.00 171.00 850.00 268.00 2 |
12 850.00 268.00 855.00 273.00 3 '

13 370.00 171.00 750.00 210.00 3
'

14 750.00 210.00 850.00 268.00 3

15 125.00 90.00 - 135.00 94.00 5

16 135.00 94.00 230.00 150.00 5-
17 230.00 -150.00 235.00 1H.00 5 1

18 235.00 155.00 440.00 165.00 4
~ '

19 460.00 155.00 760.00 200.00 4

20 760.00 100.00 900.00 345.00 6

( 21 230.00 150 A 680.03 150.00 5
'

22 680.00 150.00 760.00 200.00 6

23 .00 60.00 95.00 60.00 6

24 95.00 60.00 177.00 113.00 6

I



. . . . ~. .,_ ._ . _. _-. _ . . . -,..._... . _ ._. .~.. _ . _ . . . . _ . _ _ . _ _ . _ . . _ . .
..

,

L Pn 12/'3/*T,

1 218.93 149.77
'' ' ; / ; / J'j.-/-''

2' 223.69 144.28
,

3 224.78 145.48'
4 - 251.01 131.13

.i. $- - 441.82 ' 132.66
i' '6 603.91 141.11;

7 608.84 150.00
8 623.38 176.24

--! 9 628.02 184.60
10 638.23 198.53
11 650.91 225.72

-t 12 651.96 227.98
L 13 654.49 232.10

1

e

*" 2.671 ***
.i-

!'
falture Surface Specified 8y 11 Coordinate Points

1
'

>

Point X $urf 7'$urf
No. (ft) (ft)

1 214.21 144.77
2 218.81 143.40

,

3 239.74 131.80-

4 453.26 133.78
5 585.48 145.82 ''

4- 587.80 150.00
7'' 602.35 176.24
4 605.53 181.98
9 ' 615.99 106.25

to 628.58 223.26
11 1 631.08 227.33

ee* 2.687 ***

j. .

,

W

- $

I

v r, .. e - . . . . . , . , -- , - . _ . .
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. - . - - - . . . , - ,
.

PiL,'Iz}H|0f
.

10 592.25- 193.81
1

11- - 603.63 214.21 y/ ( 7 /7/f)12 (,06.10- 222.23-

ee - 5.058 *** t

4

a

a

'
1

Falture' Surface Specified By 12 Coordinate Points i

Point M* Surf T Surf
-No.. (ft)- (ft)

-1 267.45 160.00
2 - 272.02 156.65
3 2M.01 150.00
4 ~- 298.94 141.71

1

5 432.77 130.19
f6 565.56 139.28

7 571.50 150.00
8 586.04 176.24 ) !

'9. - 588.10- 179.94 |
-10 598.75 . 194.48

11 - 610.46 219.59 '

12 612.94 223.63 !'
:

.ees 3.093 ***

i

f
i

?
-

!

).
.

,

t

i

!

},

I

4s

4

f ~ v-m--b-.-+- - . + - - ee , ,-.------.e----- - - , -w--m-.- -- - .-.--nan -, e- ,,- - -> ,-r --,v---mm, ,,,v we w- v - v-e-
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** PCSTA455 CO
'

: h / %-u
g is - .

,

Purese University
1

*a8 Lope StablLity Analysis *.,

Stapliflod Jertu, siglified tishop
or Spencer's slethod of Sllces

)

.' { _

Rm 0.ie

}. flaw of R e
'! R m Byt PYL

l @ut Data filenames AsLTNS$A.DAT

,
Output filenames AILThtSA.0UT

. !- Plotted Output filename: A LTNSSA. PLT
i

.

PROBLEN DESCRIPfl0N UMTRA LOWHAN 81 LONG TERM WON +$[lMIC*TMR
_ _ -----a

{-
-

!

f
'i BOUNDARY COORDINATES

-{ 8 Top Somderles
' 26 Total Bomderles

Bomdery X*Left Taloft M*Right T Right Soll Type
No. (ft) (ft) (ft) (ft) Below Snd

i
1 .00 70.00 50.00 70.00 5

2 50.00 70.00 125.00 90.00 '5
3 125.00- 90.00 235.00 160.00 3

6 235.00 '160.00 295.00 160.00 3,-

j. 5 295.00 160.00 350.00 170.00 3,

'

6 350.00- 170.00- 855.00 273.00 1

7 855.00 273.00- 980.00 345.00 3,

8 980.00 345.00 1055.00 390.00 6

.9 1055.00 390.00 1170.00 390.00 6

10 350.00 170.00 370.00 171.00 3

! .11 370.00 171.00 850.00 268.00 2

-{ 12 850.00 268.00 855.00 273.00. 3

13 370.00 171.00 750.00 210.00 3

j 14- 750.00 210.00- 850.00 268.00 3

-j 15 125.00 90.00 135.00 94.00 5
i 16 135.00 94.00 230.00 150.00 5

17 230.00 150.00 235.00- 155.00 4

18 235.00 155.00 460.00 165.00 4

19. 460.00 165.00 760.00 200.00 4

20 760.00 200.00 980.00 345.00 6

21 230.00 150.00 680.00 150.00 5

22 680.00 150.00 760.00 200.00 6

23 .00 60.00 95.00 60.00 6

24 95.00 60.00 177.00 113.00 6

- - . .
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?YL I1/0/ef** =4.951 *
s, ,,,g,

, ,I ,, :.. . , f,,

.

. , -

Fellure Surface Specified By 12 Coordliste Points

Point X* Surf Y Surf'
No. (ft) (ft)

1 207.96 142.79
2 212.33 139.58 I

.

3 238.32. 125.18
4 457.62 130.79 '

5 $86.50 143.81 I

6 589.94 150.00
7 604.44 176.24 'i

8 607.81 182.24 $
9 618.25 196.48

10 630.92' 223.67
,

11 630.96 223.73
12 633.45 227.81

,

* 4.984 *,

!
;

. Failure Surface specified By 12 Coordinate Pointe' '

i
Point X Surf Y Surf 'l

No. (ft) (ft)

1 215.76- 147.76
.2 220.41 144.35

3 231.19 138.37
4 445.10 131.86

|5 .'418.19 142.97 4

6. 622.09 150.00
7 636.64 176.24- ',

'

-8 642.19 186.26
)

9 652.24 199.97
- 10 . 664.92 227.16

11 666.69 230.96 '
t'

12 469.24 235.11 '

* 5.010 -*

'
Felture Surface specified By 12 Coordinate Pointe

i

l-

| Point X Surf Y Surf
. No. (ft) .(ft)

i

|
~



. . _ . _ _ . _ _ _ . . . _ . _ _ _ _ _ . __m . _ _ . . - _ . _ _ ..-

2 tones specified for Generetten Of Centret Block Base )
WYL 2 ';h

|

*

Length Of Line loomente for Active And Pesolve Portions of
sliding Block le 30.0

Bon X*Left Y Left X*R!sht f*Right lielpht
No. (ft) (ft) (ft) (ft) (ft)

1 460.00 186.00 $20,00 193.00 5.00
2 590.00 205.00 750.00 220.00 10.00

i-

f attowing Are Displayed The Ten Most Critical of The Trial
f ailure Surf aces Examined. They Are Ordered Most Critical

I first.

* * Sefety Factore Are Calculated By The Modified Jkeu Method * *

Felture surfece Speelflod By 6 Coordinate Pointe

Point X Surf Y turf [T// S M
No. (ft) (ft)

1 457.69 191.97
2 442.25 189.64

3 469.97 .186.04
4 633.39 212.82
5 639.26 225.41
6 641.30 229.41

*** 4.504 ***

Folture Surface speelfled By 6 Coordinate Points

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

1 461.40 192.80

2 466.37 190.47
3 473.75 187.02
4 639.79 213.94
5 645.76 226.73
6 647.30 230.74

*** 4.505 ***

l

1

Fallure surf ace specified By 6 Coordinate Pointe



. . . .. .-- . . . ~ . - .. . - - .-. - -- .- . --

i

'3 tonee Specified Ftr Generation Of Central Block BIse -

W'( L '/'~/9'
. Length Of Line Sepome For Active And Patelve Portions of
$llding Stock le 30.0

.

80st II*Lef t Y*Left X Right Y'Rlpht Melght
No.- (ft) (ft) (ft) (ft) (ft) '

t

1 230.00 130.00 330.00 135.00 25.00
2 420.00 135.00 475.00 139.00 15.00 ;,

3 510.00 134.00 620.00 145.00 10.00
1 ,

Fellowing Are Olsplayed The Ten Most Criticet Of The Trist
;

Failure Surf aces tamnined. They Are Ordered * Det Critteet
i

First.
,

* * safety Factore Are Calculated By The Modified Jertu Method * *

,

- Felture surf ace Specified By 14 Coordinate Polnts

f f /s $ h l L S
,

Point X Surf Yalurf
No. (ft) (ft)

i
1 272.47 160.00
2 276.76 156.86
3 289.13 150.00
4 297.48 145.37
5 323.72 130,83
6 435.85 128,94

7 615.99 142.57
8 620.11 .150.00
9 634.66 176.24

j- 10 640.01 *ae.01
11 _ 650.15- 199.75-
12 . 662.83 226.94 I
13 664.49 230.51
14 667.04 234.66 *

I.

L g..-
,

|i
3

Felture surf ace speelf f ed By 13 Coordinate Pointe

Point X* Surf Y* Surf
No. (ft) (ft)

1 255.94 160.00

,
2 261.17 156.16

-3 272.29 150.00
4 292.62 138.73
5 430.54 129.25

.

y ~ ...wq. y , y y . _ _ . - . - . _ 4.- . .m r e_.w-
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- - PT L ~ Ih /N. g
2 47.60 190.72 . gy'I g y[;,, y j

'
/

3'- 471.09 189.10 '

4- 645.11'- 214.37
5 651.40 227.87._

b 6 653.45 231.89

+ *** - 4.534 ***.

*

l Felture Surface Specified By 6 Coordinate Points

b

Point. X Sef .Y Surf
No. (ft) (ft)

1 461.34 192.71
'

2 45.90 190.38
-3- 4 9.09 188.89

'
4 607.29 209.4.

'
5 612.17 219.94
4 614.18 - 223.88

4

f

* 4.544 *

Felture Surface Speelfled By & Coordinate Points

'

Point X turf. Y surf
me. -(ft) (ft)

1 456.33 191.69-
2 4e0.88 - 189.37

' .3 .463.70 188.05

4 617.92 210.36
5 'd?? 45 222.22
6 '625.47 226.19

* 4.545 *
|

| ;l '
Fellure Surface Speelflod By 6 Coordinate Points

..

Point X surf Yasurf
No. (ft) (ft)

.(-

1 453.73 191.16
2 458.28 188.84
3 460,13 187.98
4 597.14 207.47 |

1
)
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Nb NYI** PCSTA8L5 **

iwn 2 ,- o,
Purchae Ontversity

4

**5 tope Stability Analysis **
$leptifled Jettu, 8laptlfled I(shop

or Spencer's Method of slices
j

t m Dates
flee of Runs i

*

tm Sys PTL

trout Data Filenames IISTNSALL2.DAT
Output Filenamet 8:STNSALL2.0VT

I
Plotted Output fltenamet 8 STNSALL2. PLT

j

!

!
PROBLEM DESCdlPfl0N UMTRA* LOWN 31 $NORT TtitM NON'SE!MIC*TN

RU ALLUV!UM 11
-

!
BOUNDAAT COORDINAfts

8 Top tounderles
i 26 Total Sounderles '

Boundary M*Left Y.Left M*Right Y*Right Soll Type i
No. (ft) (ft) (ft) (ft) Below Bnd

1 .00 - 70.00 50.00 70.00 5
'

2 $0.00 70.00 125.00 90.00 5
3 125.00 90.00 235.00 160.00 3
4 235.00 160.00 295.00 160.00 3 j
5 295.00 160.00 350.00 170.00 3 i
6 350.00 170.00 855.00 273.00 1

7 855.00 273.00 980.00 345.00 3
8 900.00 345.00- 1055.00 390.00 6
9- 1055.00 390.00 1170.00 390.00 6

10 350.00 170.00 370.00 171.00 34
11 -370.00 171.00 850.00 268.00 2- i
12 850.00 268.00 855.00- 273.00 3' !

13 370.00 .171.00 750.00 210.00 3
- 14 750.00- 210.00 850.00 268.00 3 1

15 125.00 : 90.00 135.00 94.00 5 '

16 135.00 94.00 230.00 150.00 5
'

17 230.00 150.00 .235.00 155.00 4
18 235.00 155.00 460.00 165." 1
19 440.00 165.00 760.00 200.tA
20 760.00 200.00 980.00 345.05 *

21 230.00 150.00 680.00 150.00 5
22 680.00 150.00 760.00 200.00 6
23 .00 60.00 95.00 60.00 6
24 95.00 60.00 177.00 113.00 6

; s

. ..
. . . _ _ _ _ _ _ - - _ _ _ _ - _ _ - _ _ _ - _ _ _ _



o so.ea oo .u

,y ( l2/ #1/q*** 4.561 ***

ll :./i''J J
W '!

1

!

j Y A X i 5 F T

LT N c Br -

i
} .00 146.25 292.50 438.75 535.00 731.25
1

x .00+...''....+.........+.............................,

(- .

}
. e

\-

t '\
-

.

I 'y146.25 +
'

|. .

;.,

:-

| i.

A 292.50 + ' *

.

I-

.

.

-
,

X 438.75 +
V'-

I
. 4 ,

f.
-

.

.

I 585.00 +

5-

*
.

- 9 .3
1. ...

C.

s 731.25 +, ..

..

*
,

.

.

.

577.50 +
.

.

.

.

.

F 1023.75 +
.

.

.

.

.

T 1170.00 + o

1...--..-.-....__..._ _ _ . .. .. . .. , _ . ..



._ . . . - , . . . . . _ . - .-. -. . . . .

|7Y4. i3/// Ey
Fallure Surface Specified By 10 Coordinate Points

y/ ! L .2. /;' 01 J

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

'
1 327.38 165.99
2- 336.10 159.49

'
3 352,19 150.58
4 530.90 '153.72
5 633.49 168.25

6 643.56 1M.41
7 653.59 200.11

8 6M.27 227.30
9 668.11 231.24

,

10 670.M 235.40
'

* 4.887 *

1
{

.

Failure surface specified By 10 Coordinate Pointe '

Point X Surf Y Surf !
No. (ft) (ft)

1 329.16 1M.21
2 -338.20 159.59
3 352.06 '151.90
4 513.45 150.24 !

5 646.00 163.40 }

6 659.81 1M.31
7 669.M 201.76

|
8 682.34 228.94

_3 ,

9 685.01 234.M
10 687.58 238.85

i
i

. 4,gg m

failure surface Specifled By 10 Coordinate Points

1

Point M surf -Y Surf
No. (ft) '(ft)-

1 325.42 165.53
2 333.79 159.39 '

3 346.60 152.29
4 469.86 152.27
5 654.43 169.96
6 664.94 188.91
7 674.74 202.28
8 687.42 229.47
9 600.34 235.74

,

_ . _ _ _ . _ _ . _



!

G 177.00 113.00- - 670.00 142.00 6

26 670.00 142.00 640.00 150.00- 6 '[ /J / 7)

i 100tD0PIC 90ll PAAAMEttts
1

6 Type (*) of Soltc -.

.| -
.

Solt Totet 'Seturated - Cohesion f riction Pore Pressure Pier,
j- type Unit Wt Unit Wt Intercept Anste Pressure Constant surface

t No. (pcf) (pcf) (pef) -(deg) Peren. (pef) No.

; 1 130.0 135.0 98.0 36.0 .00 .0 1

-| 2 144.0 155.0 .0 40.0 .00 ,0 1

3 122.5 130.5 245.0 37.0 .00 .0 1

4 124.5 131.0 885.0 37.0 .00 .0 1

j. 5 124.5 131.0 -885.0 37.0 .00 .0 1

6 137.0 143.5 .0 45.0 .00 .0 1

1-

1
1 Pit 20MEft|C SURFACt($) NAVE BEEN SPECIFIED

e

Unit Woleht of Wetae a h2.40

i

|

Plesometric surface No. 1 specified by 8 Coordinate Points

|
.

j
'Point .X Weter YaWeter

I~,_
No. (ft)- (ft)

,i 1 .00 75.00
2 115.00 75.00
3 142.00' 120.00-<

!: 4- 460.00 142.00

5: 670.00 142.00

-6 900.00 :345.00
3

'-C -7- 1055.00 390.00
;4 1170.00 390.00

1

.4

I

-_ A Critical Fellure Surface searchlne Method, Using A Random
5. TechnlSe for Generating slidtre Block surf aces, Nee Been

Specified.
~

a

The Active And Penalve Portione of The sliding surfacee
Are Generated According To The Rankine Theory.

100 Triet surfaces nave seen Generated.

-, .. -. .. . -. . . , --



- - _ . . .- . . . .. .~ .. ..

10 716.83 - 244.82 fY L 12/ i 3/f f

(*[' ( 1/ ? ' l a )
*" 4.81F *** i

<

|
.

1 i

felture Surface specified By 10 Coordinate Points |

Point X Surf 7 Surf
No. (ft). (ft)

.

1 321.13 164.75
2 328.74 159.17 !
3 339.32 153.30
4 546.06 150.78

i

5 656.0t 1M.69
6 M7.38 189.19 ;
7 677.16 202.52
8 689.83 '229.71

k9 692.88 236.25
10 695. 4 240. 4

* 4.823 *** 1

I

|.

Felture Surface Speelflod By 10 Coordinate Points "

|

! I
l

l Point X Surf Y Surf ,

No. (ft) (ft)

1: 325.19 165.49
.

2 333.52 159.38

3 349.04 150.78
3

4 548.79 151.90 '

5 444.24 167.03 I

6 655.77 187.84
7 MS.64 201.35-

| 8 678.36 228.54
9 480.82 233.01

10 683.38 238.00 -

.,

i

h

; *** 4.84 *
| }

| i

1- :

Failure Surface Specified By 10 Coordinate Points I

Point -X Surf Y* Surf

No. (ft) (ft)

1 326.59 165.74

|

,_



_ .. . . . . . . .- ,

10 M9.13 271.80

! g[( :/r/a,

* 4. m -

1 ,

- -|
Fellure Su*fece necified Sy 9 coordinate Pointea

Point ' La Y Surf.

{ us. ( (ft)
.

1 304.20 172.90

( 2 364.11 170.91
! 3 3M.37 162.F9-

4 554.53 176 60
5 685.74 201.15;-
6 Mt.18 256.20--j

7 M5.86 265.60
8 M6.67 267 4,

9 M8.92 .2'i.76

'! * 4.105 *

*
,

i- Failure Surf ace Specified By to coordinate Points

i Point X Surf Y' Surf
me. (ft)- (ft)

1 300.19- 176.16.j
; 2 344.54- 173.94

3 347.08 172.75 -

4 398.24 167.19,_

} 5_ 531.00- 174.45
i 6 710.76 200.21

7- 830.14 - 251.98
8 833.30 258.31

' i -

1 9 836.55 ' 265.28
10 838.79 269.69

i

- * - 4.108 **

7
!

-1

; ' alture Surf ace Specified Sy 10 Coordinate Points

-Point M. Surf T Surf
No. (ft) (ft)

1 387.45 177.64
2 391.82 175.41

. _ _ _ _ - - _ _ _ - _ _



- _
.

_ - - _ _ _ _ _ _ - _ - _ _ _ _ _ _ _ - _ _ - - _ .

eu atn/n25 177.M 113.00 ( 70.00 142.00 6

26 670.00 142.00 M0.00 150.00 6 }f/ L 1/rf,2 3

190f t0PIC S0IL PARAMittti

6 fype(s) of Sell

tell fotel Saturated Coheelen f rictlen Pore Pressure Ples.
type unit Wt. Unit Wt. Intercept Anste Pressure Constant surface

';

Wo. (pcf) (pef) (psf) (des) Peren. (pef) ko.

1 1M.0 135.0 850.0 27.0 .00 .0 1

2 144.0 155.0 .0 40.0 .00 .$ 1

3 %22.5 iM.S 350.0 17.5 .00 .0 1

4 124.5 131.0 1460.0 32.0 .00 .0 1e

5 124.5 131.0 1460.0 32.0 .00 .0 1

6 137.0 143.5 .0 45.0 .00 .0 1

I 1

|

1 PltitMtitlC SURfAC.(8) NAW HtN SPEClfitD

unit Wolght of Water a 62.40

|
'

s

Plesenetric surf ace us. 1 Specified by 8 Coordinate Pointe

Point X Weter Y Weter
no. (ft) (ft)

1 .00 75.00 -

2 115.00 ?5.00 ,

3 102.00 120.00 1
#

4 440.00 142.00
5 670.00 142.00 ,

6 900.00 MS.00 t
7 1095.00 390.00 I

4 1170.00 390.00
I

I

i

A Critteel felture tarface leerching method, Uelne A tendom
Technigas For Generatirg stlding block surf aces, Hee been '

'spectfled.-
.

The Active And Pesolve Portlene Of the SlidlNs Surf aces
Are Generated According to the tenkins Theory.

100 friet surtecos have Seen Gereratsd.

.

' -

. . . . . - - - - . _ _ - _ - _ - - - - . - - _ _ _ _ _ _ _ _ _ _ - _ _ - _ _ _ - - _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ . - _ - _ - _ _ _ _ _ - _ _ _ _ _ _ - _ . - _ -



PYL I&/''/t),

Point I. Surf T. turf ',' /' ' , , , .1 g' '

be. (ft) ' (ft)

i 377.68 175.M

',
4 342.00 173.43

i 3 3M.10 172.45
6 3M.92 167.5
$ $03.M 170.74

I 6 671.84 IM.12
I

7 829.26 '369.97
8 833.47 58.62
9 836 M 265.31

10 SM.N IM.72

i

* 4.1N *

Felture turf ace $pecified ty 8 Coordinate Points

Point X turf f* turf
be. (ft) (ft)

.1 341.08 iM.76
3 327.M 141.62
3 $68.60 180.50
6 Mr.M N1.00
5 860.M 259.30
6 M3.It IM.M
7 M4.53 366.M
8 M6.79 271.33

** 4.122 *

Fellure turface Specified by 9 Coordinate Poln%

Point 3= Surf f* Surf
bo. (ft) (ft)

1 352. 5 1M.58
4 353.63 1M.18'

3 363.67 168.18
4 $5.M 176.99
5 719.37 N1.68
6 SM.M 258.15
7 MO.92 262.73
8 M2.M ,IM.52
9 844.M IM.95

* 4.122 *

.



_ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ ____ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ..

'

9Y L I?/"/U
1 W?L :/.' '9 2;

_

< <

Y A I I B F T

J

.00 146. 5 292.50 638. 5 SM.00 D1.25
.; . >

'

N 00*...*..**.........*.........e.........+.........+ '
. ,

.
,

'
. e

*
i

. t '

. ,

j 140.25 *
3 . t

i . j
.

"
, ,

i' .

A 292.50 + i

* - i .

'.
,

1.
,

M.
,

33.

X 438.M +
V,8*

).

h !.

|I
.

.-
, .

I S45.00 + 1 ;.

i-

.

* o
.

, ;
! * '

.. .

, . 4.

8 51.25 * i

'
.

j.-.

. 6 4

.

.

84.50 +
.

'
.

.

.

.

F 1023.M +
*

,

.

|

|..

.

-f 1170.00 * i 1
'

1| |
.. ... m m ... m

-** * l|Leest Cassend * * .

f

l.

. _ . _ , . . . . ..,me. . . . _ . , . . _ _ . . . , , . . . . _ _ . . . . . , .,c.. . _ , , , , , . _ _ . _ , . . _ _ , _ _ _ _ , _ _ , , _ _ _ _ . _ _ , _ _ ,



_ . ,_ _ _ _ _ - .. ... _ _ _. - __ _ _ __ . - __ . _ _ .

* PestAaL5 a F' 7 L i2)ia/p/'

w ','| ( L : / i-/.' >
Pureas thiveretty

9

**Ilope stability Analyele**;

sleplifled Jer6v, sleptlfled elshop
or Spector's method of slices j,

|
'

im o.iei

flee of R e
j te By:

,

Irpst Data filename A LTNSALLI.DAT
'

06stput filenames A LTNEALLI.0UT
-1

Plotted Output t||enames AILTNSALL1. PLT
|

|

t

PROBLEM DtBCalPflod tiMTRA LobMAN #1 LONO f tRM NONalt|MICafMR

U ALLWitM I

5
tauN0ARY C00RothAfts>

8 fop Bouruleries
! 24 totel tom derlos

tomdery M*Left f*Left X* Bight f*Right loll Type
be. (ft) (ft) (ft) (ft) Below Snd

1 .00 70.00 50.00 70.00 5

2 50.00 70.00 625.00 90.00 5

3 15.00 90.00 235.00 160.00 3

4 235.00 160.00 295.00 160.00 3

5 295.00 160.00 350.00 170.00 3

6 350.00 170.00 855.00 2T3.00 1

7 855.00 273.00 900.00 345.00 3

8 900.00 345.00 1055.00 390.00 6

9 1055.00 390.00 1170.00 390.00 6

10 350.00 170.00 370.00 171.00 3

11 370.00 171.00 850.00 268.00 2*

; 12 850.00 268.00 855.00 273.00 3

13 370.00 171.00 750.00 210.00 3

14 50.00 210.00 850.00 264.00 3,

i 15 125.00 90.00 135.00 94.00 5
*- to 135.00 94.00 DC.00 150.00 5

1T D0.00 150.00 235.00 155.00 4

{ 14 DS.00 155,00 460.00 165,00 4

19 460.00 165.00 760,00 200.00 4

20 760.00 200.00 900.00 345.00 6

21 D0.00 150.00 640.00 150.00 5

| 22 600.00 150.00 760.00 200.00 6

23 .00 60.00 95.00 60.00 6'

24 95.00 60.00 1TT.C9 113.00 6

i

-. - . - . . , - _ . . _ . _ - . _ , , . _ _ . . _ _ _ . _ _ . . ._ _ _ _ _ _ _
_



i

pr L ;r/n/S7
3 ees.M tr4,63
4 411.91 1M 63 *yv ,* 3 ,g. ,/;6 )*
S $14.44 1TT.9F #

6 733.49 iM 02
7 807.29 IM.53
8 414.M 249.67
9 824.M 262.85

10 827.29 367.35
l

*

i

** 2.123 ***

fellwe Swfece Specified By 9 Coordinate Points

!

Point X Swf T twf
me. (ft) (ft) !

i

'
1 353.89 170.M
3 3M.M 170.24

3 .
I3 W.M IM.47

4 493.M *1T3.00
5 T33.31 203.13
6 809.M 238.$1
1 417.14 248.M
8 823.53 262.48
9 834.88 M7.14

I

** 2.144 *"
,

t

1 3

,anwe .wf.. .,s.i,lw ., 9 em.wie ,.ioi. :

Point N * Swf f * Swf
me. (ft) (ft) i

1 368.5T 173.1T 1

2 3M.18 1M.96 [
3 3M.98 148.M .
4 544.33 180.1$
5 FIS.M 198.82 j

e- 8I3.07 253.M .
T M0.90 363.78

|
8 Mt.67 366.93 |
9 M5.45 tT1.05

i

"* 2.1M *** ~

Fellwe twfece Speelflod 9y 8 Coordinate Points

s
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h batt; 5:utLihd fee A Nretten Of Central Block tese b '

)[ b 2,/i~/DJ
! .

J La p nte for Active And Possive Portlene Of
*

M46'

JL e ,e #1 3 le 30.0;

| 1

3
4 6ea N Left f*Left K* tight Y*Right selpht

be. (ft) (ft) (ft) (ft) (ft)
;

1 320.00 153.00 3N.00 153.00 $.00
2 460.00 1$5.00 550.00 155.00 10.00

3 620.00 160.00 M0.00 160.00 20.00,

i

; following Are Oleployed the ten Noet Celtitet of the friet
| Fellure turfaces (Aseined. They Are Ordered most Crititel'

first.

4 * * Safety f actors Are Calculated By the modified Jertu Method * *

felture turf ace niecified By 10 Coordinate Pointe

?
~

3 7)| / l, (, l . ir i''

Point X turf Y+ turf
Be. (ft) (ft)

1 325.78 165.60

2 337.87 159.l?
3 347.18 1H.93
4 535.60 150.98

5 M6.39 1H.26
'

4 676.06 190.303

7 M3.29 203.15
8 Hl.97 230.M
9 699.33 237.$$

10 701.43 241.M
i.

gg.
i-
t

f ailure turface specified by 10 Coordinate Pointe

.

Point Returf Y+ turf
No. (ft) (ft)

1 317.63 1M.12
2 327.M 199.12
3 339.32 153.30
4 546.M 150.78
$ 656.02 1M.69
6 6de.1T 189.05

j f 672.M 202.M
S 685.13 229.2$'

( 9 M8.15 235.29

,

'
. ._ . -- - -. - . - - _ . . - . _ . . -. - . - .



l

PYL 8 3/ ' '//14 Desee specified for Generation of Control Block Base
'}p
,

''/' 2 '. -
,

,

tength of Line segmente For Active And Possive Portione of
Bliding block to 30.0

.

Dos I.Left f*Left I tight T tight asleht ,

be. (ft) (ft) (ft) (ft) (ft) -

1 320.00 162.00 420.00 167.00 5.00
2 440.00 170.00 $80.00 180.00 N.00
3 670.00 195.00 740.00 204.00 10.00
4 795.00 228.00 kl.00 260.00 5.00

1

Fellowing Are Displayed the Ten Most Criticet of the friel
failure Surfaces tammined, they Are Ordered * Most Critical
First.

,

* * Safety f actore Are Calculated By The Modified Jertu Method * * i

.

k

f ailure Surf ace Speelflod By 9 Coordinate Pointe

g q u.5 (0 6 ( OAC
,

!

Point I* Surf f* Surf
me. (ft) (ft) i

1 M4.82 173.02
2 368.26 170.91
3 376.54 164.83
4 530.14 173.16
5 F32.TT 199.54
4 818.52 244.75
7 824.89 253.43
8 829.TT 263.91
9 832.53 264.42

3E3--

,

}

Failure surface speelffed Dy 9 Coordinate Points
.

Point I Surf f* Surf
he. (ft) (ft) ;!

1 354.74 171.78
2 360.TF 170.54 '

3 370.51 163.40
4 571.27 178.75
5 T30.72 201.09
6 802.21 233.43
7 810.94 245.36
8 818.M 261.65
9 821.30 266.13

s

_ _ _ . . , . ,_ . . _ . _ _. - . _ . . . _ . , , _ , . . . .. _ _ .,.



Py L i2/ t3//f
2 321.76 tM.O

; /; /.23 3M 80 152.35 . # y' ,

1 4 530.95 151.96
i 5 638.M 1M.11

6 MT.75 1M.90
F M4.3F 200.19,

1 8 MF.M 22T.37
9 Mt.93 231.41

10 671.00 235.47,

I

k

*** 9.193 *

I
i

j f ailure surface specified By 10 Coordinate Points

! *

Point M* Surf Yalurf
No. (ft) (ft)

1 322.68 165.00

2 333.73 1$9.39

3 M9.23 ilt.M

4 540.70 151.4T

9 M8.22 1M.80
6 M4.90 188.20

7 M5.44 201.32
4 678.12 228.51

9 M0.M 233.76
10 M2.65 237.85

*** S.1M *

1

failure surface specified By 10 Coordinate Points

Point Meturf Y turf
No. (ft) (ft)

1 309.00 162.M
2 314.M IM.M
3 327.53 153.M

; e 516.75 150.47
5 HJ.M 167.M
6 #0.10 187.18<

7 654.71 200.43
8 669.38 227.61
9 671.39 231.90

10 673.M 235.97

* 5.212 *
,

I

, -. . ,.- .- , , - - . . , -- . . . . .
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'
** PC3tA8L5 es P y g,, #2/##/q

w w. vi.o; >_

Pursbe University

1

I*.$ lope Stebility Analysis * 1

Sisplif ted Jartu, $1spilfled Ilshop
or Spencer's Method of Slicoe

|
}

tun Dates
i

flee of R e
im Sys PTL

trput Date Filenames A 8TNSCOLL.DAT

Output filenames A 8tNSC0Lt.0)T I

Plotted Ntput fltenames A ITN$COLI. PLT |

f
i

PROBLIN DESCRIPfl0N tmf RA.LOWK #1 SW0af itRN NON_.tCIMIC.f M __

_RU COLLWilm,

90UNDARY COORD|NAi($

8 fop Demderles
'

26 Total So m darles

Bomdery M.Left f*Left M.tleht f.Right Soll Type
,

No. (ft) (ft) (ft) (ft) Selow Bnd

f1 .00 70.00 50.00 70.00 5

2 50.00 70.00 125.00 90.00 5
'

3 125.00 90.00 235.00 160.00 3

4 235.00 160.00 295.00 160.00 3 .

5 295.00 160.00 350.00 170.00 3

6 350.00 170.00 455.00 273.00 1

7 855.00 273.00 900.00 345.00 3

4 900.00 345.00 1055.00 390.00 6

9 1055.00 390.00 11M.00 390.00 6
10 350.00 12.00 370.00 171.00 3

11 370.00 171.00 850.00 264.00 2 I

12 850.00 264.00 855.00 273.00 3 !
13 370.00 171.00 750.00 210.00 3

14 750.00 210.00 850.00 268.00 3
15 125.00 90.00 135.00 94.00 5

16 135.00 94.00 230.00 150.00 5

17 230.00 150.00 235.00 155.00 4

18 235.00 155.00 460.00 165.00 4

|
19 460.00 165.00 760.00 200.00 4

i 20 760.00 200.00 980.00 345.00 6

| 21 230.00 150.00 600.00 150.00 5

22 600.00 150.00 760.00 200.00 6

23 .00 (4.00 95.00 60.00 6

| 24 95.00 60.00 1T7.00 113.00 6 ;
i

. . . _.
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|

pyL M/tL/E['

it 792.07 H1.01

,

t 197 L s /t / .S
< ~ s.nr ~ '

I
!

!

1

Y A W I 8 F T

.00 144.25 792.50 638. 5 $$$.00 731.tl
..

I .00++.*'..+++...+++++++++++..+....+..+++.++..+
*

1
.,

; .

'
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t

j .
'

s- 164.25 * +
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. 1
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N- 438.75 + ', r
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.

}1
.

.
,

: . i t

|.
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~ ~j.g/ '.

. .')E,%
t

C pet i.5 ; s /"/t t
T , e, 5 639.16 22$.41

w., . ., . ./ 2'2
p,P 'ff,..' . v 'y

.

6 641.T7 229,$1 -

.

w g y,'
t' "v'
% ese 4.679 ***

i,*

'b, . t w
e

*} h Ni
', ;)lg,

f ailure turf ace specif fed sy 6 Coordinate Points
>.

"l}f
*$\^ 1

', Point X. Surf T. Surf
- r,.d ' No. (ft) (ft)

.e , t.'.

-

y. .
(d[4{

#*
1 492.74 199.11 ,

,% 2 496.60 194.62

, 3 h.
'

3 $09.05 190.91
?

i 4 716.34 221.45
ji> ' S 726.42 243.03

,'Q 6 729.0$ 247.31

*** 4.683 ***

1

,

4

s

:

!

|

p
'

: i

!

[

,

!

_ , . -



m . .a s - M +- M-

en PM
O 177.00 113.0 670.00 142.00 6

gg,' ( 3 b' D26 670.00 142.00 660.00 150.00 6
,

.

! It0100 Pit to!L PAAAmtitel

i

6 fneto) of Salt
i

i

Soll fetel leturated Cohesten Friction Pero Pressure Ples.
i type Unit Wt. Unit Wt. Intercept Argte Pressure Constant Surface
} be. (pcf) (pcf) (pef) (des) Perse. (pef) be.

1 - 130.0 135.0 96.0 36.0 .03 .0 1,

e 2 144.0 155.0 .0 40.0 .00 .0 1
' 3 122.5 130.5 245.0 37.0 .00 .0 1

4 124.5 131.0 845.0 37.0 .00 .0 1

I 5 124.5 131.0 845.0 37.0 .00 .0 1

6 137.0 143.5 .0 45.0 .00 .0 1

1

1 Pitt0Mttait sueFAct(t) NAvt ettu settiFito

Unit Wolpht of Water a 62.40

Plesometric Surface No. 1 Specified by a Coordinate Pointe

Point X Weter Y*Weter

us. (ft) (ft)

1 .00 75.00
2 115.M M.00
3 142.00 120.00
4 460.00 142.00
5 670.00 142.00
& 960.00 M5.00
7 1055.00 390.00
4 1170.00 390.00

1

i

A Critical Fellure surf ace learching Method, Using A Rondom
fechnispe for Generating Stldirg Stock surf aces, Nee Been,

i Specified.
6

! The Active And Possive Portione Of the $llding Surf aces
Are Generated According To The Rankine Theory.

100 Triet turf aces Neve teen Generated.

. _ - _ _ - _ - - _ _ _ _ . . . _ - _ - - _- - - . . . - _
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l
I

P7L 12|**||
Point u.twf Y twf 'J ' 1/}/1 2-

us. (ft) (ft)

1 4M.51 1M.41 !

2 443.54 193.M
3 4M.05 1M.11

'
4 714.17 220.09
S n4.N 242.6e >

6 727.33 24.M

I ,

'* 4.6n ***

r

'

a

fellw e Surface speelflod By 6 Coordinate Pointe

c

Point Ne twf Y+3wf
No. (ft) (ft)

|
1 4M.22 1M.36
2 483.25 193.99

3 493.12 109.28 !
'

4 733.M 222.30
S 745.30 244.84
6 747.95 251.17 ,

(

i

* 4 .6 73 *

,

1

Failure surface Speelflod er 6 Coordinate Pointe
..

I

Point Xtwf Y surf |
be. (ft) (ft) I

1 492.13 1M.99 t

|.I 4M.19 1M.50
'

3 510.40 149.87
4 713.M 221.23
5 723.60 242.46
6 726.22 246.75

* 4.674 *

Fallure surface Specified By 6 Coordinate Pointa

Point X turf Y turf
No. (ft) (ft)

! i

$ '

_ _ _ - - , _ . - . . _ , _ . , , _ , _ - , , _ . . - . . . , . , . . , . . . , . . _ . _ . - -
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ff l, *2.|'& W6 611.C$ 149.13
{7 612.29 150.C3 $j j 3 f, * t ,,

8 425.67 176.05 |*
'

9 M9.63 1N.79
10 6M.39 198.34
11 M9.07 225.53
il 650.03 227.59
13 652.08 231.61

ee. 5.282 ***

d

I

f ailure surf ace specified 8y 13 Coordinate Pointe

Point X Surf Y Burf
No. (ft) (ft)

1 279.50 160.00
t 285.07 157.23,

'
3 299.% 150.00

*

I 6 311.61 143.99
5 424.04 133.06
6 609.55 145.M

i 7 611.65 150.00
8 625.03 176.05
9 M8.95 1N.71

10 635.71 198.27
11 648.39 225.46
12 M9.32 227.45
13 651.37 231.47

*** 5.321 ***]

Fellure Surface Specified By 12 Coortlinete Pointe1

i

i Point ~ X* Surf T. Surf
No. (ft) (ft)

3 1 205.78 141.40
i 2 211.00 138.40
I

3 211.47 134.M
6 238.32 125.18

{ 5 457.42 130.79
6 SM.50 143.81

7 589.59 150.00
'8 602.94 176.85
9 605.53 181.94

10 612.47 195.88
11 624.88 222.51
12 626.91 226.48

_, - . . -,__ _ . _ _.. . . . . . ~ . . . _ . . - - . . . , _ . . - . . ~ . , _ _ _ . _ _ , -
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.

Il 1Tr.00 113.00 670.fm 142.00 4

M 6M.00 142.00 640.00 150.00 6 W", 2 ''' j 2
1 .

IB0ttoric $0!L PARAmtites *

6 fpte) of Seit I

soit fetet letwetsd Cohesion Prictlen Pore Pruture Ples. '

fype Unit Wt. Unit Vt. Inter $ opt Argle Presswo tonetent $wrface j
No. (pcf) (pcf) (pef) (dog) Peren. (p.f) No.

!I 1M.0 135.0 250.0 27.0 .00 .0 1

2 144.0 1$5.0 .0 40.0 .00 .0 1 i

3 122.5 1M.5 350.0 17.5 .00 .0 1

4 124.5 131.0 1440.0 32.0 .00 .0 1 i

$ 124.$ 131.0 1660.0 32.0 .00 .0 1 !
6 137.0 143.5 .0 45.0 .00 .0 1

i

1 Pitt0MtitlC SueFACt(t) MAVE tilN SPEClfitD
,.

;

Unit Woleht of Water a 62.40

!
!

Plesometric Surface No. 1 Specified by 8 Coordinate Polnte ,

Point X Weter Y.Weter

me. (ft) (ft) '

1 .00 75.00
2 115.00 75.00 .

3 142.00 120.00
|4 460.00 142.00

$ 6M.00 142.00
6 900.00 345.00
7 1055.00 390.00
4 1170.00 ,390.00

1

.

A Criticel Fellwe surf ace learching method, Uelne A tendon
Technlose for Generating (SLtding Black Surf aces) Hee leon
specified.

The Acttw And Puelw Portione of the Illdire surfaces
Are Denerated According To The tenkine Theory.

I
i

100 frial Swfecee Have toen Denerated. '

!

.- - . - _ __ ._ _._ _ . - _ _ _ _ _ . . _ _. _. _
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1 214.27 146.01
2 219 M 144.02 [ ; 'l D .:

''

3 231.19 134.37
4 4 5.10 131.M
5 618.19 142.97
6 621.70 150.00
7 635.09 176.H
8 639.63 185.M
9 644.31 199.M

10 654.99 226.55
11 M0.46 229.70
12 662.52 233.74

ee. 3,$92 ***

,

f ailure Surf ace Specified By 13 Coordinate Points

Point # 8vef Yasurf
No. (ft) (ft)

1 244.98 160.00
2 257.05 155.96
3 269.04 150.00
4 2M.M 142.M
$ 466.20 132.33
6 595.M 144.M
7- 596.02 150.00
8 609.41 176.85
9 612.M 142.75

10 619.25 1N.54
11 631.92 223.T7
12 632.01 223.95
13 634.04 227.93

e $,40g ee.
.

Failure Surface Specified By 12 Coordinate Points

Point X lurf D 9urf
me. (ft) (ft)

1 276.M 160.00-
2 282.62 157.12
3 296.09 150.00
4 319.18 134.99
5 424.55 129.98
6 554.57 137.78
7 ',64.67 150.00
$ 578.06 176.85
9 579.07 178.89

10 SM.20 193.19

_ _ _ . _ _ . . - _ _ . _ _ _ _ _ _ _ . _ . . .. _.. - _ _ . _ _ _ _ . ._. __ _ __
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'

RCi 43 Clcfe Sk b;ti+0
i

Failure Sw fr i tpecified By 4 foordinate Pointe h I/N O

Point 05wf Y* Surf
#e. (ft) (ft)

1 M2.M 277.24
2 MT.19 2T4.28
3 949.13 326.21
4 950.10 327.78

ee. 3,352 ***
,

'

1

f$llure Surf ace speelflod Dr & Coordinate Points

Point M* Surf Y' Surf
No. (ft) (ft)

1 855.65 273.37
2 860.32 270.51 '

3 %8.20 325.53
4 M9.28 32!.31

,

* 3.Mt ***-

| |
>

Failure Surf ace Swifloo By 4 Coordinate Pointe
.

!

Point X Surf Y. Surf
so. (ft) (ft)

1 Mt.45 276.71
2 SM.02 273.91
3 M2.61 322.11
4 M3.89 324.20

*** . 3.8M ***

1 1

I

Y A X I 8 F T

,

!
.00 1 4 .25 292.50 438.75 585.00 731.25

X .00 + .. * *...+.........+.........+.........+.........+ ;

!
*

. o 1-

.

e i

.

1 4 .25 *
.

,

,

,_ _ .. . . . _ , - - - . _ . . . . .- ,. - . - . . - - , - - - , - - - . . ~ . . . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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ese $.&t4 ***

PY L n/a/1
\q\' * | || .'.% y

a /
1

4

Y A E I 5 ? i L.7 6 ff' A I.

.00 146.25 292.$0 438,75 $85.00 731.25

x .00 .... n'.............................................
.

. p

.

. <

.

146.25 +
(

.

4*

4*

i .4. '*

*
..

A 292.50 + d-
,

,

= .

*
.

.

*
1

|* .

X 438,75 +
3 .

y v+a

.

{ ,.

Ja , ...

9 ' . . .*

I $85.00 + 99.o
I

&& 9.

N,.

.

7. o

.

.

8 731.25 +
.

.

\
*

.

.

877.50 +
.

.

.

.

.

f 1023.75 +
.

.

.

'

,

1
.

|7 1170.00 + "

i. . . . . . . . . . . . . . . . . . - . . . - - - - - - . - . - - - - - - ---- -~-- - ' ~ - ~ ~ ' *~ ''~'-~

. -
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*

Length of Line lopents for Active And Passive PIrtione O' #b U ' ** - 4 '. '.5l
Slidin6 4tock to 20.0 *(q g ,; j

htty|.$ f('?'t $/ /bSea M*Left f*Left M* tight Y'Right height \
jme. (ft) (ft) (ft) (ft) (ft) '

1 MO.00 270.00 900.00 295.00 2.00
2 930.JO 315.00 950.00 327.00 1.00

1

Following Are Displayed The Ten Meet Critical Of the friet !
Failure Surfaces tsemined. They Are Ordered * Most Critical I
first.

)

* * 8efety Factors Are Calculated By The Modified Jertu Method * *

Failure Surf ace Speelflod By & Coordinate Points

Point M* Surf Y Surt
No. (ft) (ft)

1 459.08 275.35
2 M4.50 272.03
3 930.13 314.79
4 931.53 317.08

g....

t

Fellure Surface Speelffed by & Coordinate Points

Point M* Surf f* Surf
me. (ft) (ft) '

l SM.19 278.29
2 869.54 275.02
3 942.18 322.39

,

4 942.9T 323.67

i"* 3.713 ***

1
*

ifailure surface specified Dy & Coordinate Pointe

Point M* Surf Yeturf
to. (ft) (ft)

1 863.28 27T.77
2 868.37 474.65
3 935.M 318.30
4 934.76 320.09

.

* 3.735 . *"

_ _ . _ _ . . _ . . . _ _ _ __ _ - - - - - - . . _ . - . -_ . _
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f'V L T'/Jf,

26 670.00 142.00 680o00 150.00 6
'

1
} 4 ;/. ' 1 >

ISOTROPIC DOIL PARAMITERS

,' 6 Type (s) of Soil

'
Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure constant Surface

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

1 130.0 135.0 250.0 21.0 .00 .0 1
2 144.0 155.0 .0 40.0 .00 .0 1
3 122.5 130.5 750.0 27.0 .00 .0 1
4 124.5 131.0 1460.0 32.0 .00 .0 1
5 124.5 131.0 1460.0 32.0 .00 .0 1
6 137.0 143.5 .0 45.0 .00 .0 1

1 PIEZ0 METRIC SURFACE (S) HAVE BEEN SPECIFIED

Unit Weight of Water a 62.40

Piezometric Surface No. 1 Specified by 8 Coordinate Points

Point X-Fater Y-Water
No. (ft) (ft)

1 .00 75.00
2 115.00 75.00
3 182.00 120.00
4 460.00 142.004

:

5 670.00 142.00
6 980.00 345.00
7 1055.00 390.00
8 1170.00 390.00

_--..--:
-

A Horizontal Earthquake Loading Coefficient
0f-.230 Has Been Assigned

_

3

A Vertical Earthquake Loading Coefficient
of .000 Has Been Assigned

Cavitation Pressure = .0 psf

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

_ . . _ _ , _ . _ . . , _ _ _ . - _ - . _ , . _ . , _ _ _ _ _ _ . . . . _ . , _ -
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ve r,:s .ww
** PcefAsts ** d #''A N **

!YG #f9/40y
~'

chch:I ;y ye (|s/9o<

**tlepe Stability Analyslo.. |

8laptlfled Ja m , slaptIfled B1 shop
or Spencer's method of Sllces

h e Dotes
flee of t es
Rm Dy PfL i

Irgeut Date Filenames I Lill.DAT
(ktput filenames I Lill.0UT

t

.

PROBLEM D(SCRIPfl0W LMTRA'L0h84AN #1 LONG ftRM SilNIC*l.8,. /

,

80UNDARY C00RDIkAtt8

t

8 for BeJderlee
26 Total temderlos

Demdery E*Left T Left Natight Y Right Soll type
I f

he. (ft) (ft) (ft) (ft) Below Smi '

1 .00 70.00 50.00 70.00 5
2 50.00 M.00 125.00 90.00 5
3 1 5 .00 90.00 235.00 160.00 3
4 235.00 160.00 295.00 160.00 3

.

5 295.00 160.00 350.00 170.00 3
'

& 350.00 170.00 MS.00 273.00 1
3

7 855.00 273.00 900.00 345.00 3
8 900.00 345.00 1055.00 390.00 6

,

9 1055.00 390.00 11M.00 390.00 6
'

10 350.00 170.00 3M.00 171.00 3 !

11 3 m 00 171.00 350.00 264.00 2
12 850.00 268.00 M5.00 273.00 3 +

13 3N.00 171.00 750.00 210.00 3 '

14 F50.00 210.00 50.00 264,00 3
15 15.00 90.00 135.00 M.00 5
16 135.00 M.00 230.00 150.00 5 i
1T 230.00 150.00 D5.00 155.00 4 |14 235.00 155.00 460.00 165.00 4
19 ' 440.00 . 168.00 760.00 200.00 4
20 760.00 200.00 900.00 M5.00 6 I
21 D0.00 150.00 600.00 150.00 5 !

22 600.00 150.00 760.00 200.fA 6
23 .00 60.00 95.00 60.00 6
24 95.00 60.00 177.00 113.00 4
25 177.00 113.00 670.00 162.00 6 2

26 6M 00 142.00 600.00 150.00 6

l i
;

I

,

, . . . ._ . . . . _ , _ . . . - , . _ . . _ - - _ . _ __. - _ . . , , _ _ _ . _ _ _ _ . . , . _ _ - .m _ _ _ - _ .
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l

?T L W/ ''|D |
6 648.63 230.91 y,_ >g aj |

*** 2.011 ***

'l

Failure surface Specified By 6 Coordinate Points
. .

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

i

1 458.60 192.15
2 462.25 189.64
3 469.97 186.04

..'
4 633.39 212.82
5 639.26 225.41
6 602.13 229.58

*** 2.011 ***

,

Failure Surface Specified By 6. Coordinate Points

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

'

1 472.45 194.97
2 476.13 192.45
3 481.63 189.88
4 638.23 214.39
5 643.80 226.33
6 646.67 230.51

*** 2.016 ***
)

-

Failure Surface.Specified By 6 Coordinate Points

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

1- 463.94 193.24
2 467.60 190.72 ,

3 471.09 189.10
4 645.11 214.37
5 651.40 227.87
6 654.28 232.06

*** 2.018 ***

-- , .. -, .. . .- -_._. . . . , - . . . - . . . - - - - - . . . - - . . . . . - - . - . - .
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1 585.00 * ' +
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\
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i
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*
.

8 731.25 +
.

.

.

.

.

877.50 + A

.\-

.
5

.

.

.

F 1023.75 +
.

.

.

.

.

T 1170.00 + *

1
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- Legal Commands * PROFIL

LOADS

Tits
WAftt
OutFAC

EEtCUT '

teuAKI
908L

RANDCM

CIACLE '

C!bCL2
i

BLOCE

BLOCE2

LINift
Aulto
sueels
$PtWCA
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MLI?|a/0f
\y'.' L : : ]>

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

1 477.14 195.93
2 480.82 193.40
3 '491.30 188.51
4 605.26 211.0S

; 5 609.11 219.32
6 611.93 ?23.42

*** 2.035 ***

Failure Surface Specified By 6 Coordinate Points

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

1 479.85 196.48
2 483.54 193.94
3 496.05 188.11
4 714.17 220.09
5 724.70 242.68
6 727.70 247.04-

.

*** 2.036 ***
,

|

.

-m
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CC v dh Cl apa C 4 * L. l .h,.

'
following Are Oleployed the ten Most Critical Of the frist f fl */'S/YMf ellure turf aces tsemined, they Are Ordered a most critical"

''rct- dnlu:t z.gr 4.i;?>
.

. * * Safety f actore Are Calculated ty the hodified Jenbu method * *

} fellure Surf ace Specified By 4 Coordinate Pointe

Point M. turf Y lurf'
me. (ft) (tt) '

1 854.50 !?5.02
2 eM.50 272.C3
3 930.13 314.79
4 731.17 316.87

g, g ... f...

i

f ailure turf ace Specified By 4 Coordinate Points

Point X lurf Y lurf
Wo. (ft) (ft)

1 M3.62 271.97 '

t M9.54 275.02
8

3 Mt.it 322.39
4 Mt.76 323.554

... , , ,M .

1

Failure Surface specified ty 4 Coordinate Points -

Point Maturf f turf

No. (ft) (ft) s

i
1 8e2.74 277.44
2 No.37 274.65
3 935.M 318.30

!
4 934.47 319.93

{

* 2.M2 ***
i

fellure surface specified Iy & Coordinate Points {

Point X lurf Y Surf
;

No. (ft) (ft) \-

1 854.14 273.M
I M1.37 271.05 t

, . . . . - . . . . . . . - . . - . . . - - - - - . . - . , -- , . , , , - , , . , -
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by '

Purdue University
.

--Slope Stability Analysis--
Simplified Janbu, Simplified Bishop

or Spencer's Method of Slices

Run Date:
Time of Runt
Run By: PYL
Input Data Filename: A LTSCOLL.DAT
Output Filename A LTSCOLL2.OUT
Plotted Output Filename: NOHE

PROBLEM DESCRIPTION UMTRA-LOWMAN #1 I4NG TERM SEIMIC-THRU CO
LLUVIUM -

- .

BOUNDARY COORDINATES

8 Top Boundaries
26 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. (ft) (ft) (ft) (ft) Below Bnd

1 .00 70.00 50.00 70.00 5
2 50.00 70.00 125.00 90.00 5
3 125.00 90.00 235.00 160.00 3
4 235.00 160.00 295.00 160.00 3
5 295.00 160.00 350.00 170.00 3
6 350.00 170.00 855.00 273.00 1
7 855.00 273.00 980.00 345.00 3
8 980.00 345.00 1055.00 390.00 6
9 1055.00 390.00 1170.00 390.00 6

10 350.00 170.00 370.00 171.00 3
| 11 370.00 171.00 850.00 268.00 2
i 12 850.00 268.00 855.00 273.00 3

13 370.00 171.00 750.00 210.00 3
14 750.00 210.00 850.00 268.00 3
15 125.00 90.00 135.00 94.00 5
16 135.00 94.00 230.00 150.00 5

| 17 230.00 150.00 235.00 155.00 4
1 18 235.00 155.00 460.00 165.00 4

19 460.00 165.00 760.00 200.00 4
20 760.'00 200.00 980.00 345.00 6
21 230.00 150.00 680.00 150.00 5

| 22 680.00 150.00 760.00 200.00 6
23 .00 60.00 95.00 60.00 6
24 95.00 60.00 177.00 113.00 6

. - __ _



,
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Cev & C%e 9 4 L. I r** PestAst$ ** y

fn ;/s4/90tw
Purdm Univoretty

1

* 8 tope Stability Analysis *
liepliflod Jertu, $1911tled 81 shop

or $perwer's Method of $|lces

km Dates
flee of t ml
tm By: PYL
trput Date Filenames BILTWtl.0AT
(Astput filenames I LTh$1.0VT

PROSLEM OtScal#fl0el LMTRA LOWMAN fl LONQ ftRM NON SE!MICal.3 /
.

%

SOUNDARY C004DlkAftS

8 fop totrderlee

26 Total Bounderles

Bomdery M*Left Y Left X Right Y tight toll Type
4 No. (ft) (ft) (ft) (ft) Below Bnd

1 .00 70.00 50.00 70.00 5
2 50.00 10.00 125.00 90.00 5

3 125.00 90.00 235.00 160.00 3
4 235.00 160.00 295.00 160.00 3
5 295.00 160.00 350.00 170.00 3
6 350.00 170.00 855.00 273.00 1

7 855.00 273.00 960.00 345.00 3
8 900,00 345.00 1055.00 390.00 6
9 1055.00 390.00 1170.00 390_00 6

10 350.00 170.00 370.00 171.00 3
11 370.00 171.00 850.00 268.00 2
12 850.00 268.00 855.00 271.00 3
13 370.00 171.00 750.00 21L.00 3
14 750.00 210.00 850.00 261.00 3

'

15 125.00 90.00 135.00 94.00 $
16 135.00 94.00 230.00 150.00 5
17 230.00 150.00 235.00 155.00 4

18 235.00 155.00 460.00 165.00 6
19 660.00 165,00 760.00 200.00 4

20 760.00 200.00 960.00 345.00 6 ;

21 230.00 150.00 680.00 150.00 5 !

22 680.00 150.00 760.00 200.00 6
23 .00 60.00 95.00 60.00 6
24 95.00 60.00 177.00 113.00 6
25 177.00 113.00 670.00 142.00 6
26 670.00 142.00 680.00 150.00 6

.

j isoft0PIC Soll PARAMEftts
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Sp;cified. V/l L '/ f /,8)

The Active And Passive Portions of The Sliding surfaces
Are Generated According To The Rankine Theory.

100 Trial Surfaces Have Been Generated.

4 Boxes Specified For Generation of Central Block Base4

Length of Line Segments For Active And Passive Portions of
Sliding Block Is 30.0

Box X-Left Y-Left X-Right Y-Right Height
No. (ft) (ft) (ft) (ft) (ft)

'

1 320.00 162.00 420.00 167.00 5.00
2 460.00 170.00 580.00 180.00 10.00
3 670.00 195.00 740.00 204.00 10.00
4 795.00 228.00 845.00 260.00 5.00

1

Following Are Displayed The Ten Most critical of The Trial
Failure Surfaces Examined. They Are ordered - Most critical
First.

* * Safety Factors Are Calculated By The Modified Janbu Method * * f

Failure Surface Specified By 9 Coordinate Points
,

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

1 363.86 172.83
2 366.75 170.84
3 376.56 164.83
4 530.16 173.16
5 732.77 199.54
6 818.52 244.75
7 823.26 252.49
8 828.47 263.65
9 831.61 268.23

d6 ******
--~~~h

Failure Surface Specified By 10 Coordinate Points
.

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

.__-____ _
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|2cy /_h $lege Sl1 b;lsYiJ
P vt. 7/ ' +/ 90

Fellure surface Specified By & Coordinate Pointe

Point X turf T tu*f
No. fte) (ft)

1 862.81 277.50
2 867.19 274.28
3 M9.13 326.21
4 950.42 347.96

* 2.072 ***

'1
Felture Surface Spestfled By 4 Coordinate Pointe

Polnt X Surf T' Surf
No. (ft) (ft)

1 854.08 273.62
2 860.32 270.51

~

3 M8.20 325.53
4 M9.65 327.52

* 2.074 *

I

failure Surface Specified By ( Coordinate Pointe

Point M* Surf T 6urf
No. (ft) (ft)

1 661.87 276.M
2 466.02 273.91
3 . M2.61 322.11
4 M4.33 .324.65

*' 2.075 ***

1 t
-

!

Y A X l S F T

F

.00 146.25 292.50 438.75 585.00 731.25

X .00 +... * ....+....+..............+.........+.........+ +

.

. il

.

* '
i.

144.25 + '

.

. . . .

_ - _ - _ _ _ _ _ _ . _ _ _ _ _ _ _ - _ . - _ _ _ _ _ _ _ - _ _ _
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.

._ Failure Surface Specified By 10 Coordinate Points I

)
Point -X-Surf Y-Surf

No. (ft) (ft)-
1 369.27 173.93
2 -372.73 171.55
3 373.21 171.33

1

4 380.66 166.76
: -| - 5 536.96 174.22

6 711.58 195.58
7 816.66 242.71
8 822.32 251.95
9 827.71 263.49

10 830.85 268.08

*** 1.622 ***-

Failure Surface Specified By 10 Coordinate Points

'

Point X-Surf Y-Surf
'

No. - (ft) (ft)

. 1 392.88 178.75'

2 396 39 176.33
3 401.00 174.18
4 411.t2 167.74

i
5 525.24 179.29 i

6 728.80 198.54
'7 833.66~ 255.05

8 836.95 260.43
9 839.49 265.88

10 842.66 270.48

*** 1.623 ***
.

; .,. !
j

Failure Surface Specified By 10 Coordinate Points |
}

.

Point X-Surf Y-Surf j
No.- (ft) '(ft) i

l' 394.23 179.02
2 397.74 176.61
3 402.59 174.35
4 411.91 168.63
5 514.46 177.97
6 733.45 199.02
7 807.29 234.53

- _. .~



_

(A f97l2 h ~ L OIN b0)
Lorgth Of Line Sepents for Active Armi Passive Portione Of bb 5"I sp# % b.'l6YSliding Block Is 20.0 q

v

@ 'f f, W{'A|10

d kkI M Jo f3- f f f f C FC /

1 860.00 270.00 900.00 295.00 2.00
2 930.00 315.00 950.00 327.00 1.00

1

F3| lowing Are Olsplayed The Ten Most Celticet of The Trlet '

Falture Surf aces Examined. They Are Drdered Most critical
Firet.

* * Safety Factore Are Calculated By The Modified Janbu Method * *

Failure Surface Speelflod By 4 Coordinate Pointe

, Point X* Surf Y Surf

| No. (fts (ft)
|

1 854.58 275.64
2 864.50 272.03
3 930.13 314.79
4 932.01 317.36

/ees ee

Felture Surface Specified By 4 Coordinate Pointe

Point. X* Surf T* Surf
No. (ft) (ft) '

!
1 864.68 278.58
2 869.34 C75.02
3 942.18 372.39
4 943.23 323.82

** 2.006 "*

1

-

1 .

FeILure surface SpecIfIed By 4 Coordinete Pointe

i
Point X Surf Y Surf

No. (ft) (ft)

1 863.74 278.04
2 868.37 274.65
3 935.64 318.30
4- 937.13 320.31

'" 2.C5 +**
1.
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_ _ . .. . .., . .. . .. . . . . . ,,

f 't L l1||N Ef/
't ' ' 1 389.77 178.11. WVb 2 / E' '8 /f2' 393.27 175.70 '

3 397.34 173.81
_- c - 4- 409.76 166.19

5- 573.75 180.27
6 707.88- 196.38,

' 7 827.31 349.93-
8- 831.98 257.55

*l ' 9 815.48 265.07
10 838.64. 269.66 I

,

g: t -
-

- ***
.

-1.642 -***;-

a

LT C C C LL .
F1.

.

*

.f,'.

e

.-

_ .

'

i
+1 i,

s

..

I'

' .' \ .

4
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** PC8tASL5 CO f{*d.\. Slq!t ff' L*l ";
.g Pn y = n>

w minrelty (j|,g f,;f g.[$g j,y,,

* Ilepe stability Analysis **
Sig|1 fled Jesu, tiglif ted Olshop

or Spencerte Nethod of $lices

.Run Dates.
Time of km '

. Rm Sys PTL
Irput Data filename 8:sfBl.0Af }

- ChJtput Fllenames Otti8I.00T

!

PROSLIN DESCRIPfl0N UNTilA.LOWAN #1 $Nolti f tDM SEIW!C l.S. Y

,

90VNDART C00a0luATES

8 Top Sounderles
<

26 total Bom eerlet

Sourwfory M.Left Yaloft M Right YaRlpht Soll Type.g
'

No. (ft) (ft) ~ ft) -(ft) Below Bnd(

1 .00 70.00 50.00 70.00 5
)2 50.00 70.00 125.00 90.00 5

3 .125.00 90.00 235.00 160.00 3
4 235.00 160.00 295.00 160.00 3
5 295.00 160.00 350.30 170.00 3 ?
6 350.00 170.00 855.00 273.00 1

7 855.00 273.00 .900.00 345.00 3
8 900.00 345.00 1055.00 390.00 6

.9 1053.00 390.00 1170.00 390.00 6
10 350.00 170.00 '370.00 171.00' 3 i
11 3M.00 171.00 850.00- 268.00 2
12 850.00 268.00 855.00 273.00 3
13- 370.00 171.00 750.00 210.00 3 }.' 14 - 750.00 210.00 850.00 2M.00 '3- f

-15 125.00 90.00- 135.00 94.00 '5
- 16 135.00 96.00 230.00 150.00 5

17 230.00 150.00 235.00' 155.00 4 *

' it '235.00 155.00 460.00 165.00 4 I
.19 460.00 165.00 760.00 200.00- 4
20 760.00 200.00 900.00 345.00 6 *

. 21 230.00 150.00 M0.00 - 150.00 5 I
12 680.00- 150.00 760.00 200.00 6 '

23 .00 60.00 95.00 60.00 6
- 24 95.00 60.00 177.00 113.00 6 -1

25 177.00 113.00 670.00 142.00 6
20 670.00 142.00 600.00 150.00 6

1

180 TROPIC $0ll PAAMETER$

.
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WYL 2/r/9,y
Purdue University

--Slope Stability Analysis--
Simplified Janbu, Simplified Bishop

or Spencer's Method of Slices

Run Dater-
Time of Runt
Run By: PYL
Input Data Filename A LTSALLI.DAT
Output Filename A LTSALL1 OUT

;.

PROBLEM DESCRIPTION UMTRA-LOWMAN #1 I4NG TERM SEIMIC-THRU AL
y ,

.- - - . . . . . . . . .~.

--

.

BOUNDARY COORDINATES

8 Top Boundaries
26 Total Boundaries

,

Boundary X-Le f t Y-Left X-Right Y-Right Soil Type
No. _(ft) (ft) (ft) (ft) Below Bnd

1 .00 70.00 50.00 70.00 5
2 50.00 70.00 125.00 90.00 5
3 125.00 90.00 235.00 160.00 3
4 235.00 160.00 295.00 160.00 3
5 295.00 160.00 350.00 170.00 3
6 350.00 170.00 855.00 273.00 1
7 855.00 273.00 980.00 345.00 3
8 980.00 345.00 1055.00 390.00 6
9 1055.00 390.00 1170.00 390.00 6

10 350.00 170.00 370.00 171.00 3
| 11 370.00 171.00 850.00 268.00 2

:12 850.00 268.00 855.00 273.00 3
13' 370.00 171.00- 750.00 210.00 3
14 750.00 210.00 850.00- 268.00 3
15 125.00 90.00 135.00 94.00 5
16 135.00 94.00 230.00 150.00 5
17 -230.00 150.00 235.00 155.00 4
18 235'00 155.00 460.00 165.00 4.

19 460.00 165.00 760.00 200.00 4
20- 760.00 200.00 980.00 345.00 6
21 230.00 150.00 680.00 150.00 5
22 680.00 150.00 760.00 200.00 6
23 .00 60.00 95.00 60.00 6i

| 24 95.00 60.00 177.00 113.00 6
'

25- 177.00 113.00 670.00 142.00 6

I
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|A197k!p .4 o g Sb I

3 949.13 326.21 DC S O''
4 950.42 327.96

fYL 7 / ' 8 / 'i o

*** 2.735 ***

1

Fellure Surface Specified By 4 Coordinate Points

Point X* turf Yalurf
No. (ft) (ft)

.

1 854.08 273.62
2 460.32 270.51
3 Mt.20 325.53
4 949.65 327.52

..* 2.738 ***

I

felture Surf ace Specified By 4 Coordinate Points

Point Maturf. T* Surf
No. (ft) (ft)

1 861.87 276.96
2 464.02 273.91

' 3 M2.61 322.11
.

4 944.33 .324.45

!

*** 2.743 *

i

I
1

!Y A X 1 S F T

.00 144.25 292.50 438.75 585.00 731.25
,

i
X ,QQ4..41....+.........+.........+.........+.........+ f

.

. i '

_

*
.

e t )

*

m .25 1 o
. . !

\
*

\

4.

).

.

A 292.50 + i

*
|

.
.

.
,

*
t

.

9

-_
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The Active And Passive Portions of The Sliding Surfaces
Are Generated According To The Rankine Theory.

100 Trial Surfaces Have Been Generated.

-i 3 Boxes Specified For Generation Of Central Block Base

Length of Line Segments For Active And Passive Portions of
Sliding Block Is 30.0

Box X-Left Y-Left X-Right Y-Right Height
No. (ft) (ft) (ft) (ft) (ft)

1 320.00 153.00 370.00 153.00 5.00
2 460.00 155.00 550.00 155.00 .10.00
3 620.00 160.00 680.00 160.00 20.00

,

Following_Are Displayed The Ten Most critical of The Trial
Failure Surfaces Examined.- They Are Ordered - Most critical
First.

* * Safety Factors Are Calculated By The Modified Janbu Method A *

Failure Surface Specified By 10 Coordinate Points

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

1 328.24 166.04
2 338.74 159.61
3 347.18 154.93
4 535.60 150.98
5 666.39 169.26
6 '678.14 190.45
7 686.10 203.44
8 698.78 230.63
9 702.28 238.15

10 705.24 242.46

,.f2.248] ******

Failure Surface Specified By 10 Coordinate Points

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

I

1

I

I
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'

Following Are Olsplayed The Ten Most Critical of The Triet f7L 2{Felture Surfaces Excelned. They Are Ordered a Most Cel!!ce! d
,

""''

cheini M te c'/W9
* * Safety Factere Are Calculated By The Modified Jeh Method * *

Fellure Surface Specified By 4 Coordinate Points

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

!
1 859.58 2 5 .64
2 864.50 272.03
3 930.13 314.79
4 932.01 317.36

pyr)...'...

Failure Surface Specifled By 4 Coordinate Pointe

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

1 864.64 278.58
2 869.54. 25.02

5' -3 942.18 ' 322.39
4 943.23- 323.82

*** 2.651 *
o

.1 =
'

Failure Surface Speelflod St 4 Coordinate Pointe -

Polnt X Surf Y Surf
No. (ft) (ft)

t

1 863.74 278.04- !
2 ' 068.37 274.65
3 935.44 318.30
4 917.13 320.31 f

||

* 2.665 *** -(

;

Felture Surface Specified By 4 Coordinate Po!nte
f

Point X+ Surf Y Surf
J No. (ft) (ft) !

1 869.53 281.37
2 874.07 278.04
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'jffL 3'W,4
Failure Surface Specified By 10 Coordinate Points

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

1 '323.93 165.26
2 333.52 159.38
3 349.04 150.78
4 548.79 151.90
5 644.24 167.03
6 655.77 187.84
7 663.94 201.17
8 676.62 228.36
9 678.99 233.44

10 681.92 237.70

*** 2.274 ***

Failure Surface Specified By 10 Coordinate Points

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

1 321.75 164.86
2 330.89 159.26
3 346.38 150.68
4 546.46 154.00
5 664.95 165.22
6 678.99 190.55
7 686.94 203.53
8 699.62 230.72
9 703.17 238.33

10 706.13 242.64
4

*** 2.277 ***

' .

Failuro Surface Specified By 11' Coordinate Points
|-

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

,

1 339.58 168.10
2 352.44 160.22
3 366.86 152.23
4 485.94 150.19
5 677.81 155.64
6 692.36 181.88

p 7 698.42 192.82

.
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Purdee LMlveralty OTb k# YiO
/Cb/C| Wht fft** Steps Stability Arelysts**

Stoplified Jertu, Sig|lflod Bishop '

or Spencer's method of $(Ices

Rm Date:
Time of Amt
Rm By: PYL
tryut Date Flteranes 1 STN$t.DAT ,'

Output Filenames BilTNSI.0UT
,

' PROBLEM DESCRIPil0N L8tTRA LOW 4AN #1 $NORT TERM NONa$E!MIC*l.

$

GOUNDARY COOR0lWATES

8 Top Somderles
26 Total tem derles

Semdery X Left Y*Left X Right Y*Right Soit Typel No. (ft) (ft) (ft) (ft) Below Bnd

1 .00 70.00 50.00 70.00 5
2 50.00 70.00 125.00 90.00 5

-3 125.00 90.00' 235.00 160.00 3
6 235.00 160.00 295.00 160.00 3
5 295.00 160.00 350.00 170.00 3

*

6 350.00 ~ 170.00 855.00 273.00 1

7 855.00' :273.00- 980.00- 345.00 3
8 900.00 345.00 1055.00 390.00 6
.9 1055.00 390.00 1170.00 390.00 6
10 350.00 170.00 370.00 171.00 3 i
11 370.00' 171.00 850.00 264.00 2
12 850.00 260.00 855.00 273.00 3 '

.t
13 370.00 171.00 750.00' 210.00 3 f'14 750.00 210.00 850.00 268.00 3

:15 125.00 M.00 135.00 M.00 5
16 135.00 . M . 00 - 230.00' 150.00 5

.

17 230.00 - 150.00 235.00- 155.00 4
18 235.00 155.00 460.00 165.00 4
19 460.00 165.00 760.00 200.00 4

- 20 760.00- 200.00 900.00 345.00 6
|.21 230.00 150.00 600.00 150.00 5 i -

22 .680.00 150.00 ' 760.00 200.00 6
23 .00 40.00 95.00 60.00 6

324 95.00 60.00 177.00 113.00 6 1

25 177.00 113.00 670.00 142.00 6 2

26 670.00 142.00 600.00 150.00 6

|.

,

!$0 TROPIC $0ll PARA M TERS

. - .- - - .-- _ , -
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4

FTL l?/tt/ .

' No._ (f t)~- (ft) Ye ,' - ? > t ' ..' ,,
'

-

1 315.f0 163.67-
21 322.97 158.91 <;

3 334.80 152.35-
4= 530.55- -151.96
5 638.88. 169.11

'

3: .6- 648.81 - 187.03
| --7- 657.04- 200.46

8 -669.72 227.65
9- 671.74 231.98

10- 674.65 236.22

*** 2.291 ***
,

/ ~T t~ l l I I

1

i
e

e

!

4

1

1

4

. . . . - . . - . .. . ._ . . ,- ..,. -. -_ _ . . . - . .
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PYL If3|Jf
,

coo 2.222 000 gj ' t 2 /r /.?)

.

p

Y A X I S F T

.00 146.25 292.50 438.75 585.00 731.25

X .00 +---oir----+---------+---------+---------+---------+
_

= 1r

-

+_

_

146.25 +
-

12.-

-
.7 *s .

'

||609-

: 3. ,-

A 292.50 + 2 1'

].03.
-

.3.i-

).45.i-

1 83.-

- ,243.'

X 438.75 + 3 6231
8" .W * 7-

.(.37.-

. 127-

629..-
.

23..- .

' I 585.00-+ .23... . . ,.-

..(823..
'

-

}823.- ..

..*18. 3-

. 1.34
'- ..

8102- ...

- S 731.25 + .).....

.3- . ... .-

3 |1- . ....

3- . ...

8- . .

i-

i877.50 +
*

.

-
!

-
-

}
_

-

'F 1023.75 +
- r

-
,

_

S

--

T 1170.00 + 1r

__
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** PCSTABL5 ** - g/yL 2/ r/f s

by-
Purdue University;

.

u. ,

i ---Slope Stability Analysis--
-31mplified Janbu, Simplified Bishop

or -Spencer's Method of' Slices - '

Run Dates -
d. Time of Ren: -

:10 Fun Byt. - PYL
.

Input Data Filename:- A:LTSALL2.DAT
q: Output Filename: A: LTS ALL2.OUT 1

I
' PROBLEM DESCRIPTION UMTRA-LOWMAN fl IONG TERM SEIMIC-THRU AL

LUVIUM II- ~ ~~~--~~
-,-

|.
|

BOUNDARY COORDINATES-
.

!

8-Top Boundaries-
tR26. Total-Boundaries '

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

J. sNo. (ft) (ft) (ft) (ft) Below Bnd'
-

.

!l' .00- 70.00 50.00 70.00 5
2 50.00- 70.00 125.00 90.00 5
3- 125.00 90.00 235.00 160.00' 3
4 235.00 160.00 295.00 160.00-- 3

7
,

-5 295.00- 160.00 :350.00 170.00 3
't

,

;
6 350.00 170.00 855.00 273.00 1
7- -855.00 273.00 980.00 ;345.00- 3

a .8. 980.00' -345.00 1055.00 :390.00 6 l
9 1055.00 390.00 1170.00 390.00 -6 "

-

10' -350.00 -170.00' 370.00 171.00 3 4
'll- 370.00 171.00' 850.00 268.00 .21 !
112~ ~850.001 268.00 855.00 '273.00 .3 1

-13 213 - 370.00 171.00- 750.00 210.00- 3
14 750.00- 210.00 850.00 268.00 3 ;

' 15 ' 125.00 90.00- 135.00 94.00. 5
'

16 135.00 94.00 230.00 150.00 5
17- 230.00 150.00 235.00 155.00 4
18 '235.00- 155.00 460.00 165.00 4
19 460.00 165.00 760.00 200.00 4
20 760.00 200.00 980.00 345.00 6-
21- 230.00. -150.00~ 680.00 150.00 -5
22 680.00 150.00 760.00 200.00 6
23 .00 60.00 95.00 60.00 6=
24 95.00 60.00 177.00 113.00 6

L 25 177.00 113.00 670.00 142.00- 6

. . - , . -- - . - . - . . -- - _. - - - .-- . - - -- -- - - -



, _ _ .

PYL ING|S? ,

2 238.83 138.88 '' , /a j\Yv . .fw
3- 258.56 134.87 '

4 288.39 138.09
5 316.75 147.86
6 346.72 149.24
7 376.39 144.81-
8 404.85 154.31
9 434.37 159.64

10 461.50 172.45 r

11 491.25 176.32
12 521.09 173.23
13 -550.72 177.91
14 580.67 179.69
15 609.93 186.31
16 635.41 202.14
17. 660.17 219.08
18 688.56 228.77
19 709.42 243.31

*** 2.176 ***

4

Failure Surface Specified By 24 Coordinate Points

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

1 213.33 146.21+

2 236.92 127.68-
3 261.82 110.93
4 291.53 115.10

>

5 321.52 115,62 '

6 351.52 115.76
7 378.46 128.97 I

8 408.16 133.19 i
9 436.91 124.62

10 466.86- 122.92
|i11 494.35 134.95

12 523.61 141.54'
13 550.46 154.92 ,
14 580.44 156.19

|11 5 610.34 158.57
16 637.16 172.02
17 667.15 172.81 '
18 694.97 184.04 |
19 709.63 210.21
20 733.39 228.52 i
21 762.61 235.30

}22 788.82 249.91
| 23 818.73 252.18

24 839.37 269.81 l.,
i

| *** 2.206 ***

1

i

..

[
-

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

100 Trial Surfaces Have Been Generated.

.

3 Boxes Specified For Generation Of Central Block Base

Length Of Line Segments For Active And Passive Portions Of
Sliding Block Is 30.0

Box X-Left Y-Left X-Right Y-Right Height
No. (ft) (ft) (ft) (ft) (ft)

1 230.00 130.00 330.00 135.00 25.00
2 420.00 135.00 475.00 139.00 15.00
3 510.00 138.00 620.00 145.00 10.00,

.

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

First.

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

Failure Surface Specified By 14 Coordinate Points
t

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

1 271.63 160.'00
2 276.76- 156.86
3 289.13 150.00
4 297.48 145.37
5 323.72 130.83
6 435.85 128.94
7 615.99 142.57

j 8 620.11 150.00
9 634.66 176.24

10 640.07 186.01,

11 648.38 199.57
1 12 661.06 226.76
| 13 662.64 230.14

14 665.54 234.36

| s
| *** 2.217 ***
| -

Failure Surface Specified By 11 Coordinate Points

|
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16 611.83 188.12 WV L t/ P/|3 )17 639.40 199.95 !
'

18 666.77 212.23
19- 694.43. 223.84'
20 -724.18 227.73

,

21 ~ 754.18' 228.07.
22 780.52 242.42
23 807.56 255.42
24 811.54 264.14 +

1

*** 2.054 *** '

Failure Surface Specified By 22 Coordinate Points '

.i

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

'

i

1 191.67 132.42
2 216.40 115.44 ' '

3- 246.34 113.52 !

4 275.57 120.25
'5- 304.98 114.34
6- 334.10 121.55 i

7 363.94 124.72 '

-8 389.51 140.40
9 418.40 148.49 <

iJ 10 447.12. 139.84'

11 476.35 133.08 {12 505.98 137.82 1

13 535.94 139.37-
. 14 557.18. 160.56 '

'

15 585.01- 171.74 '
,

-16 610.15 188.12 j
17 639.73- 193.13 2

18 661.71 213.55
19- 684.07 221.55 '

20 714.05 234.60 J-
12 1- -740.17 249.35
L22 740.27 249.60;-

g-
j.

*** 2.137 ***

.1
Failure Surface Specified By 19 Coordinate Points

Point .X-Surf. Y-Surf {-No. (ft) (ft) i

1 184.44 127.83 '!
f~

2 210.02 112.15
3 -239.86 115.26
4 266.78 128.52

_ - _ _ _ - - _ .
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p 'r L 17/n/47
8 642.19 186.26 W )' !. 3/r / ? >
9 650.48 199.79 '

10 663.16 226.98
11 664.84 230.58
12 667.75 234.81

*** 2.264- ***

i.

1

Failure Surface Specified By 12 Coordinate Points

Point X-Surf Y-Surf,

No. (ft) (ft)

1 211.41 144.99
2. 216.36 141.96
3 230.80 133.96
4 470.04 132.87
5 610.89 142.62
6 614.98 150.00
7 629.53 176.24
8 634.50 185.37-
9 642.95 199.01

10 655.63 226.20
11 656.92 228.98
12 659.81 233.19

11

*** 2.265 ***

Failure: Surface Specified By 13 Coordinate Points

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

1 283.19 160.00
-2 287.54 157.33
3 300.77 150.00
4 311.61 143.99
5. 424.04 133.06
6 609.55' 145.79
7 611.88 150.00
8 626.42 176.24
9 '631.27- '184.98

10 639.66- 198.68
11- 652.34 225.87
12 653.47 228.28
13 656.36 232.48

*** 2.278 *** '

- - ._ - _
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100 Trial Surfaces Have Been Generated. '' .

10 Surfaces Initiate From Each Of 10 Points Equally Spaced
Along-The Ground Surface Between X = 170.00 ft. |

and X = 235.00 ft. '

1

Each surface Terminates Between X = 550.00 ft.
and X = 850.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation '

At Which A Surface Extends Is Y =110.00 ft.

30.00 ft. Line Segments Define Each Trial Failure Surface.

1

1

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

* * Safety Factors Are_ Calculated By The Modified Janbu Method * *-

Failure Surface Specified By 23 Coordinate Points'

-i

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

,

1 170.00 118.64
2 198.80 110.22 I

4

3 228.30 115.63 '

4 257.04 124.25 '

5 287.04 124.38 !
6 316.52 118.84
7 346.49 117.44

|8 375.87 111.38 1
'9 405.53 115,91

.10 435.05 121.23
11 464.81 125.07 I

12 493.67 133.23 I
13 522.44 141.76
14 551.43 149.45
15 581.43 149.04
16 611.15 144.93
17 639.35 155.17

,

18 668.06 163.86 {
19 684.60 188.89
20 703.75 211.98

| 21 726.55 231.47
' 22 754.00 243.59

23 778.71 257.44

I,9Go
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nL y:#7 |
2 259e59 156009 g/ ! . 2 , ' .* 9 .7\

3 270.58 150.00 t

4 284.36 142.36'

5 - 466.20 132.33
6- 595.04- 148.04
7 596.13 150.00
8 610.68- '176.24,

9 - 614.43 183.02 -

10 622.98 196.96
11 635.66 224.15

1

12 635.93 224.74
,

13 638.79 228,90
o- s

*** 2.311 ***

Failure Surface specified By 13 Coordinate Points

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

1 209.90 144.03
2 214~.79 141.04
3 227.61 133.93 '

4 253.85 119.39
' 5 453.50 138.64,

6 601.87 145.13
7 604.57 150.00-

8 619.11 -176.24
9 623.45 184.07

10 631.91 197.88
11 644.59 225.07
12 645.32 226.64
13 648.20 230.82

***- 2.322 ***

L' TS A LLt .
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,

--Slope Stability Analysis--
Simplified Janbu, Simplified Bishop

or Spencer's Method-of Slices '

:
Run Date:

'

Time of Runt
Run By: PYL '

Input Data-Filename: A UTSRAN2.DAT
Output Filename A LTSRAN2.OUT '

,

,

I'

PROBLEM DESCRIPTION ,_tJMTRA-14WMAN #1 IANG TERM SEIMIC RANDOM

e

BOUNDARY COORDINATES

8 Top Boundaries
26 Total Boundaries

i

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. (ft) (ft) (ft) (ft) Below Bnd

'l .00 70.00 50.00 70.00 5 !

2 50.00 70.00 125.00 90.00 5 ,

3 125.00 90.00 235.00 160.00 3
'

4 235.00 160.00 295.00 160.00 '3 _ ,
5 295.00 160.00 350.00 170.00 3 1
6- 350.00 170.00 855.00 273.00 1 *

7 855.00 273.00' 980.00 345.00 3
8 980.00 345.00 1055.00 390.00 6- !

9 1055.00 390.00 1170.00 -390.00 6 |
10 350.00 170.00- 370.00 171.00 3-
11 370.00 171.00 850.00 268.00 2 1

12- 850.00 268.00 855.00 273.00 3 i
'

I13 370.00 171.00 750.00 210.00 3
14 750.00 210.00 850.00 -268.00 3
15 125.00 90.00 135.00 94.00 5 |
16 135.00 94.00 230.00 150.00 5 i
17 230.00 150.00 235.00 155.00 4
18 235.00- 155.00 460.00 165.00 4 1
19 460.00 165.00 760.00 200.00 4
20 760.00 200.00 980.00 345.00 6

L- 21 230.00 150.00 680.00 150.00 5
22 680.00 150.00 760.00 200.00 6,

'

23 .00 60.00 95.00 60.00 6
24 95.00 60.00 177.00 113.00 6
25 177.00 113.00 670.00 142.00 6
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** PCSTABIS ** Z /, A* ?>

by-.

Purdue University
*

.

'

--Slope Stability Analysis--
Simplified Janbu, Simplified Bishop

i- or spencer's Method of Slices
3

' 3 -= Run Date:
~ Time of Runt

Run By: PYL
Input Data * Filename A:STHSRAN2.DAT

LI Output Filename: STNSRAN2.OUT
.

-i

PROBLEM DESCRIPTION. UMTRA-I4WMAN fl SHORT TERM NON-SEIMIC-RA
'

_NDOM 2
E

BOUNDARY COORDINATES

8 Top . Boundaries
26 Total-Boundaries

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

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

1 .00 70.00 50.00 70.00- -5
2 50.00 70.00 125.00 90.00 5.

3 125.00 90.00 235.00 -160.00 -3
4 235.00 160.00 295.00 160.00 3
5 295.00 160.00 350.00 -170.00 3-
6 350.00 170.00 855.00 273.00 1
7 - 855.00 273.00- 980.00 345.00- 3
8 980.00 345.00 1055.00 390.00' 6

:9 1055.00 390.00 1170.00 '390.00 6
10 1350.00 170.00 370.00 :171.00 3-
11:' 370.00 171.00- 850.00 268.00. 2
12 850.00 268.00 855.00 273.00 3
13 :370.00 -171.00 750.00 210.00- 3
14 750.00 210.00- 850.00- 268.00 3
15 125.00 90.00: 135.00 94.00 5

1 16 135.00. 94.00 230.00 150.00 5
l'7 230.00 150.00 235.00 155.00 4
18 -235.00 - 155.00 460.00 165.00 4
19- 460.00 165.00 760.00 200.00 4
-20 760.00 200.00 980.00 345.00 6
21 230.00 150.00 680.00 150.00 5
22- 680.00 150.00 760.00 200.00 6
23 .00 60.00 95.00 60.00 6
24 95.00 60.00 177.00 113.00 6.

~25: 177.00 113.00 670.00 142.00 6

, , . . .. . . --



.

~
. -

'

f Y L. lofl3/$
6 3 ? "- '. 7 113.11
7 3 ' r. IM.33 WYL ; / b' d 3
8 3 '. if0.31
9 4..5 159.64

10 4'a. 1 164.11
11- - 4 '. 7 105.72.

12 5' .~1 102.56
13 E' ; 109.70''

14 5: 172.75^

15 53 . 3 180.28'

16 6' ; 103.95.

17 6* ?.^5.33*

18 6 : 7:0.91
19 ( - .;7.73'

*** a,7 ***

Failure Surfaer cified Py 19 Coordinate Points

Point F'" Y-Furf
No. (ft)

1 1^ ' 0- -137.02.

2 2' 3 138.88, .

3 2
' ' 134.87i

4 2' 's 138.09-, .

5 3' 5 147.86 '

6 3 '2 149.24-
. . .7 T 114.81-

8- 4' 5 154.31.

9 47 7 159.64.

10 4 172.45''
. '

11 -4. 5 170.32
12 5 ) 173.23.

13 5 177.91
*

14 5 ? 170.69
,

15 E : If.G.31 !

16' E t 2C2.14
17. f .I 2 9.08 |
18 ( t r. . 27.3.'77 i.19 7 2.*3.31'

i-*** a c ***

;. . , , , _ . .. . . . . _ _ . . .

!

)

I

_ _ _ _ . _ _ _ _ _ _ _ . _ _ _ _ . . _ _ . . .
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and X = 850.00 ft. q L y /; '.))

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y =110.00 ft.

.

30.00 ft. Line Segments Define Each Trial Failure Surface.

1

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

'

First.

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

.

'

Failure Surface Specified By 24 Coordinate Points

Point X-Surf Y-Surf ' '' ' eNo. (ft) (ft) $ 7 tvf O d #

l' 177.22 123.23
2 204.36 110.44

233.07 119.123 -

4 259.86 132.62
5 289.48 137.43
6 319.04 142.52
7 348.99 144.20
8 377.88 152.30
9 405.66 163.63

10 435.49 166.81
11 465.39 164.44
12 495.33 166.36
13 b05.22 163.72
14 554 13 171.70
15 582.60- 180.56
16 611.83 188.12
17 639.40 199.95
18 666.77 212.23
19 694.43 223.84
20 724.18 227.73

'

21 754.18 .228.07
22 780.52 242.42
23 807.56 255.42

*

24 811.54 264.14

*** 4.032 ***

|

. Failure Surface Specified By 19 Coordinate Points

Point X-Surf Y-Surf

!

_ _ _ _ _ . _ _ _ _ _ _ _ - - _ _ _ _ _ -
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T)T L lif ' 5/?fIL 18 6*' '3 203.16
V/$ L a/F/f D19 6 3 2'3.18

20 f 3 2~4.48

*** 4.727 ***

,

Failure Surface Pracified By 23 Coordinate Points
,

Point X ""-f Y-9urf
No. ft)

'

1 1*l. 00 118.64 t

2 199.52 113.26 ,

3 2 .' ' . ' 3 120.68
4 2;..;2 136.10
5 2" 12 139.56
6 3?.3.^7 135.92
7 0 l'.7.05

' '

8 3-1.cJ 113.69.

9 3C1.31 123.65
10 4' 3 3.48''

11 4 ; I 3.98
12 4 T 2 4.05-

13 5 1 l'3.91
'14 5- 1 123.87'

*

.

15 5 -) l'3.47
i 16 5 1 1;8.41.

17 E I l'1.75.

18 6 I l'O.90.

19 E- 1 9.62
'

.

20 ( i 1.3.98
21 7:*. 1 2'2.24 3

22 7 L * 7.58
23 7 1 : .3.14.

-|<
*** e.3 *** =

I
i
#1 . . -

Failure Surfaca " 'cified Py 22 Coordinate Points
i

h

Point X~"'' Y-9urf
No . - .!t)

1 1*'.r7 132.42
2 21 .t) 115.44
3 2 .i 113.52- }
4 2T'.'7 120.25 '

5 3"'."1 114.34
6 3 .: ) 121.55
7 3 t l't.72

'

8 3'^.:t 1!O.40
9 4''.') l'9.49

,

_ _ _ _ - _ _ _ _ _ _ _ _ _ - _ _ _ _ _
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-Failure Surface Specified By 19 Coordinate Points

Point X-Surf Y-Surf
No. . (f t)- (ft)

1 206.11 141.62
2 236.05 143.48
3 265.78 139.46
4 295.61 142.68
5 323.97 152.46
6 353.94 153.83
7 383.61 149.41
8 412.07 158.90
9 441.59 164.24

10 468.72 177.05
11 498.47 180.92
12 528.31 177.82
13 557.94 182.51
14 587.89 184.29
15 617.15 190.90
16 642.63 206.74

-17 667.39 223.68
18 695.78 233.37
19 710.31 243.49

*** 4.273 ***

1
Failure Surface Specified By 21 Coordinate Points

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

1 184.44 127.83
2 210.46 112.89-

3 240.40 110.95
4 '269.53 118.10
5 299.53 117.67
6 328.90 111.53

i- 7 358.88 110.50
8 388.71 113.70

-9 415.72 126.75
10 442.70 139.87
11. 472.30 144.72'
12 '500.70 154.39
13 529.41 163.10
14 559.05 167.76
15. 588.90 164.77
16 615.63 178.38
17 643.48 189.55
18 673.30 192.81
19 699.96 206.57
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.No. ('M (ft) fiL /h'YIY
-'j'., s| 3 3

1 17 ?1 118.64 '|/.

2- 1 * ; . r. ] 110.22
3 223.30 135.63
4 2'..() 124.25.

5 2C7.01 124.38
6 310. . C 3 118.84
7 3''. i 117.44
8 37 9.T 7 111.38

,

9 40~.Tl 115.91
10 435.t'3 121.23
11 4' L 125.07.

12. 4: -' 133,23.

13 5 i 141.76.

14 5' I 149.45.
.

15 5 I 149.04..

16 6 : 1 144.93.

17 6 : 1 155.17.

18 6 i 163.86.
.

19 6 I 188.89.

20 7 i 211.98.

21 7: i 231.47.

22 7. I 243.59.

23 7' 257.44
'

. ,

*** e t ***-

|

l'

Failure Surfaca ""'cified By 21 Coordinate Points
,

Point X- .' Y-Surf-

RNo . .(ft)
,

1 1F 1 127.83,

2 2' i 112.89.

3 2 >- 110.95.

4 2' . E l- 118.10

!4:|1 III:'' L
"

*

7 3r".'t 110.50
8 3;..~3 113.70,

9 4 .' .' ? '126.75 ,

10 4 1 139.87 2
*

.

11 4' > 144.72
12 5' ) 154.39 >.

13 5" L 163.10 |.

14 5' 4 ; 167.76
15 5 i 164.77.

16 6 178.38 |.

17 6 i 1G9.55.

18 F I 192.81.

19 6 2C6.57 |
.

20 7'', 233.73 ;
'

21 7. i.*4.05. .

t

. .
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15 585.01 171.74 pjy '. ,, f. /; )16 610.15 188.12 '''

17 639.73 193.13
18 661.71 213.55
19 684.07 233.55
20 714.05 234.60
21 740.17 249.35
22 740.27 249.60

'

*** 4.546 ***

'

Failure Surface Specified By 23 Coordinate Points

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

1 170.00 118,64 '

2 -199.52 113.26
3 228.58 120.68
4 254.32 136.10
5 284.12 139.56
6 313.89 135.92
7 337 22 117.05
8 367.03 113.69
9 395.33 123.65

10 425.27 125.48
11 451.54 110.98
12 481.38 114.05
13 511.38 113.91
14 533.78 133.87
15 562.20 143.47*

16 588.22 158.41
17 618.03 161.75
18 641.12 180.90
19 664.57 '199.62
20 694.56 198.98
21 721.48 212.24
22 733.81 239.58
23 738.03 249.14

*** 4.500 ***
,

.-

2

Failure Surface Specified-By 20 Coordinate Points

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

1 177.22 123.23-

2 204.91 111.69
3 234.87 110.08
4 262.50 121.7A-

.

. _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _
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26 676.^S 142.00 680.00 150.00 6

','|'''.. : '.| f )

ISOTROPIC SOIL PARA'tETERS

6 Type (s) of Soil

'

Soil Total Ss* *" sted Cohesion Friction Pore Pressure Pies.
Type Unit Wt. Uni' Wt. Intercept Angle Pressure constant Surface ,

No, (pcf) !) (psf) (dog) Param. (pst) No.:-

1 130.0 10~.0 98.0 36.0 .00 .0 1
'

2 144.0 1 : .0 .0 40.0 .00 .0 1
3 122.5 1:'.5 245.0 37.0 .00 .0 1
4 124.5 131.0 835.0 37.0 .00 .0 1
5 124.5 131.0 885.0 37.0 .00 .0 1
6 137.0 l''.5 .0 45.0 .00 .0 1

1

1 PIEZ0 METRIC C"""*,CE(S) !! AVE BEEN SPECIFIED

Unit Weight of t'-' or = 62.40

L Piezometric Surf'"9 No. 1 Sprcified by 8 Coordinate Points

Point X-Un*.or Y-Water
No. (f') (ft)

,

1 .') 75.00
2 115.' 1 75.00
3 13 I 120.00. '
4 46 ..) 147.00 1

5 67;. ) 142.00 t

6 980.i ) 345.00
7 10 0 " . ' ) 390.00 ;

8 1170.C3 390.00 ,

1
,

4

A Critical Failur+ Surface Searching Method, Using A Random
Technique.Fcr Grn sting Irregular surfaces, Maa Been Specified.

1

i
100 Trial Wurf=~~ llave Been Genurated.

210 Surfaces I"''l'te From Each of 10 Points Equally Spaced
Along The Grou. .1-rface Between X = 170.00 ft.

and X = 235.00 ft. I

i

Each Surface Ta-stustes Between X = 550.00 ft.

I

a .. . _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _
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g58:
-

s.

46:,3-

'43-

546 8-
,

- X 438.75 + !;74 4

.< 5W 1-
4

.5.21.-

. 541-

62:1. . j-
.

. 54: .8.-

I 565.00 + 54138. ,

.5.4'{1.
~

-
.

'
.. 5.4-

5. . 4'- ..

. 4.2- .. ,

.4.3- ...
5 7'1.25 + .2J . ...

... 25--
.

2 ,
- . ....

2 I- . ...
-

. . .,.
,-
1

877.50 + !
.

-
t

- i
l.

-

F 1023.75 + |
'

. r . ;

.

. |
"

| 1
-

-

T 1170.00 + 4

1 .
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P1L lip |0f
26 670.00 142.00 600.00 150.00 6

'

,.f /; ./c*.1s
,

ISOTROPIC SOIL PARAMETERS

6 Type (s) of Soil

Soil Total Saturated Cohesion Friction Pore Pressure Piet.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. (pcf) (pcf) (pst) (dog) Param. (psf) No.

1 130.0 135.0 850.0 27.0 .00 .0 1
2 144.0 155.0 .0 40.0 .00 .0 1
3 122.5 130.5 350.0 17.5 .00 .0 1
4 124'.5 131.0 1460.0 32.0 .00 .0 1
5 124.5 131.0 1460.0 32.0 .00 .0 1
6 137.0 143.5 .0 45.0 .00 .0 1

4

1 PIEZ0 METRIC SURFACE (S) RAVE BEEN SPECIFIED

Unit Weight of Water = 62.40

4

Piezometric surface No. 1 Specified by 8 Coordinate Points

Point X-Water Y-Water
No. (ft) (ft)

1 .00 75.00
2 115.00 75.00
3 182.00 120.00
4 460.00 142.00
5 670.00 142.00
6 980.00 345.00
7 1055.00 390.00
8 1170.00 390.00

I A Hoffsontal Earthquake Loadin coefficie D~

7 Of .170 Has Been Assigned s
A Vertical-Earthquake Loading Coefficient
Of .000 Has Been Assigned

Cavitation Preseure = .0 psf

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

._ . . _ _ . . - _ ._ _ . _ . . _ _ . . ~ . , . __



PYL f /'8/If
2 208 67 127.15 //Y. . 'J 3'

3 20' 3 128.64
4 261 '3 117.87
5 203.39 110.42
6 223.99 110.06
7 35?.'1 116.40
8 383.30 115.79
9 412.^0 120.70

10 437..'.5 138.09
11 464.03 150.11
12 4 0 ?. . f.1 153.78

i 13 523.r0 161.52
14 Br?. 1 165.63

; 15 57' ' 1 180.25
16- 60? <0 182.82
17 6 0 .. . ' 1 199.53
18 640.?9 228.95
19 647.'1 229.21

,

'

set 2,tro ess

.

Failure Surface *ecified By 18 Coordinate Points

Point X-r"-f Y-Surf
No. ( ' .; (ft)

t 1- 170.00 118.64
2 100.71 122.80
3 200 '3 124.20
4 257.23 112.33
5 200.'2 118.84
6 313.11 132.14
7 3*: "3 133.26
4 370. 2 140.43
C 300."6 152.54

10- 4T' 5 170.56
11 4r '8 179.19
12 4rr.*8 179.71
13 51 " . * 5 175.28 ;

14 540.'5 171.87.

15 5cc..6 189.85
.'

16 504.':6 198.91 ,
17 615.~3 219.56 t

18 617.' S 224.62 i

Ises 2.'#8 ses
;

I

I Failure Surface "necified By 19 Coordinate Points
,

Point X"'t- Y-Surf
No. ( (ft) i'

.

,y,-- , ,-_...,,v ., . - - ------y,e--.-3 ,yv ---e- v -e- v, + - - + - - - ~ , = - ev-v-m-~ ----*-'-e - - - - - - ~ " ' * * -
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PTL I If' y f
.) . ,/;/ ) y''

Fall.ure Surface .enecified By 24 Coordinate Points U.' *

Point X .9urf Y-Surf ,

No. (ft) (ft)
'

,

'

1 177.22 123.23
2 204.36 110.44 i

'

3 233.07 119.12,

4 250.36 132.62
5 200.48 137.43

! 6 310.04 142.52
7 348.99 144.20
8 377.38 152.30
9 40f.56 163.63

10 435.49 166.81
11 465.39 164.44
12 495.33 166.36
13 525.22 163.72
14 554.13 171.70 *

15 50;..*0 180.56
16 611.~3 188.12
17 6 : * . J. 0 199.95
18 6!'.77 212.23
19 6?".43 223.84
20 77'.'3 227.73
21 7 f . :. 9 228.07
22 7F" r2 242.42
23 8 C'' . " 6 255.42
24 8 1.34 264.14

*** 2.728 ***

.

Failure Surface reecified By 19 Coordinate Points

'

Point X-r"-f Y-Surf
No. (Jt) (ft)

1 200.11 141.62
2 236.05 143.48
3 260.78 139.46 *

..

4 295.G1 142.68
5 323.97 152.46
6 353.04 153.83
7 3C?."1 149.41
8 417.'7 158.90
9 44:.39 164.24

10 40".'2 177.05
13 40 47 180.92
12 520.31 177.82
13 557 ?4 182.51,

14 5? . "9 184.29
15 61'..;5 190.90
16 647.53 206.74

_._ _ ___



- ~-

f' 4 L. ly A|*
}
'17 667.39 223.68 '// L :/?'//J18 6 0 '' . ~ 8 233.37

19 71' ~1 243.49
,

!
*** 2.231 ***

1

I

Failure Surface Enecified By 21 Coordinate Points

Point X-Fort Y-Surf
No. (: (ft)

1 184.44 127.83
2 210.46 112.89
3 2 4 " . *, 0 110.95
i 267.33 118.10
$ 29L.53 117.67

'

6 328.90 111.53
7 350.13 110.50
8 300.71 113.70
9 415.72 126.75

10 447.~0 139.87
11 4 7.' 'O 144.72-

12 St. ,?O 154.39
13 50'.'1 163.10
14 5 3 .' 5 167.76 .)
15 53~. 0 164.77
16 613.'3 178.38
17 6 4 ?, , . 8 189.55

!18 673.70 192.81
19 609.~6 206.57
20 717. 7 233.78
21 71 < . ' 6 244.05 i

i

*** 2.?^6 ***
,

i
'

1 !
Failura Surface Caecified By 23 Coordinate Points |,

;

Point X-St' * f Y-Surf f
No. (ft) (ft),

1 170.90 118.64 .|
2 191.'O 110.22 .;
3 220..'O 115.63 (
4 25'.' 14 124.25 ,|
5 20' 24 124.38
6 316."2 118.84
7 3 4 ', . 9 117.44
8 375.;7 111.38 i!

9 403.53 115.91 i

10 403.'5 121.23
11 401. 1 125.07 ',

--ey.me-.- . - - . , . , y ~-,r - u---w- t-&-r -- - --

v- - - -
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ML 1:/0/d]
12 491.'.7 133.23 ,.'L 1 ' . ,# >' '

13 57'. 4 141.76
14 551 3 149.45
15 501. 3 149.04
16 611.15 144.93
17 639.'5 155.17
18 668.06 163.86
19 684.50 188.89
20 '703.75 211.98
21 725.~5 231.47
22 754.00 243.59*

+
.- 23 773.'1 257.44

,

*** 2.?"7 ***

Failure Surface raecified By 22 Coordinate Points

Point X-0"-f Y-Surf
No. (f (ft)

1 191.57 132.42
2 21G.'O 115.44
3 2'5. 4 113.52
4 273.37 120.25
5 304.38 114.34
6 -334.'.0 121.55
7 3f3.'4 124.72
8 3?3.',1 140.40
9 413.;0 148.49.

10 447.'.2 139.84
11 47' 5 133.08
12 SC3.~8 137.82
13 5:3. 4 139.37
14 557. 9 160.56
15 5"~. 1 171.74
16 61 5 188.12.

17 6?".'3 193.13
18 (C1. 1 213.55
19 604. 7 233.55
20 714. 5 234.60
21 740. 7 249.35
22 743.'7 249.60

*** 2.''2 ***
t

1
Failure Surface raecified By 19 Coordinate Points a

.

Point X-C"-f Y-Surf
No. ( ." (ft)

1 177.'2 123.23,
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; V1s n|Il|Sf
f 9. i _ ; j;. 0 >

100 Trial surfaces Have Been Generated. '

10 Surfaces Initiate From Each of 10 Points Equally Spaced
Along 1 Nun Ground surface Between X = 170.00 ft.

and X = 235.00 ft.

'

Each surface Terminates Between X = 550.00 ft.
and X = 850.00 ft.

.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y =110.00 ft.

,

30.00 ft.-Line Segments Define Each Trial Failure Surface.

l'

Following Are Displayed The Ten Most critical of The Trial -

Failure Surfaces Examined. They Are ordered - Most critical
First.

'* * safety Factors Are Calculated'By The Modified Janbu Method * *

L Failure-surface Specified By 19 Coordinate Points
i

Point X-Surf Y-Surf.

No. (ft) (ft)

1 198.89 137.02 '

2 220.83 138.88 '

3 .258.56 .134.87
4 200.39 138.09 !
5 316;75 147.86. i
6 346.72 149.24
7 376.39 144.81' i

8 404.85 154.31
- |9 434.37 159.64r

L 11 0 461.50 172.45 ,

11 491.25- 176.32- . {
12 521.09 173.23 8

13 551.72- 177.91
14 580.67 179.69
15 600.03 186.31-
16 635.41 202.14 ;

17 663.17 219.08 ;
;- -18 1 68.9.56 228.77 !

19 703.42 243.31
,

_m - i
*** i !]2.153[***

t-

i i

|

- . . . - - - _ . , . . , . . . _ . - . _ . _ . _ . . . , _ - . . , _ _ _ . . _ . . _ . . _ _ . _ , ~ . . . . - _ . . - - . _ _ - - _ . _ . - . . ~ _ !-
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PT ' 'Blo/ff
'' 3 ).. ..

1 l'i.t4 127.83 ' - *
.

*
l2 2: 2 112.15

3 23w.d6 115.26 i

4 266.78 128.52'

5 205.08 135.37 1

6 325.50 140.75
7 3r'.'9 143.30
8 300.21 140.00
9 4~ '7 141.42<

10 44;. 8 148.26
11 474.35 146.89
12 50 .05 146.56

i 13 5 .' ' . T 5 146.64
14 Sr'.'2 155.77
15 5! - . 's 159.42
16 61'."4 177.23 i
17 60~.'4 199.41 )
18 60'. 7 226.23
19 6r . 9 232.61

ese p . .; 6 ***

.

Failure surfaca enecified By 19 Coordinate Points

Point X 't-f Y-Surf
No.~ ( (ft).

1 101.44 127.83
2 212.''7 121.51
3 247, 9 113.17
4 277.r9 113.66
5 30?.r8 113.14
6 3?'.?7 118.11
7 .ir'. 3 136.33
8 305. 4 150.31

-9 41: . r 5 159.64
"

10 44'."2 164.11
11 47'. 7 165.72
12 50t.51 162.56
13 5 2! . '* 4 169.70
14 50:. 9 172.75
15 50r. 3 180.28+

16 61!. 4 193.95.

17 6 >' * . 3 205.33
18 Gr*,J3 220.911

19 600. 5 237.73
..

*** 2.504 ***

Y A X I S F T

. _ _ -. _-. . _ , ._ . . _ . .. ..__,-._- . . . . . ~ . . . - . _ .-
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PT L I4/14/Q
1** PCSTABL5 ** g.,/;, ; / ;-/,4

by
Purdue University4

,

--Slope Stability Analysis--
simplified Janbu, Simplified Bishop ;

or Spencer's Method of Slices -

'
.

Run Date
Time of Run '

Run By: PYL
Input Data Filenames AtSTSRAN2.DAT
output Filenames STSRAN2.0UT

~

PROBLEM DESCRIPTION UMTRA-LOWMAN #1 SHORT TERM SEIMICfliANDOM'
2) ---

.
_

BOUNDARY COORDINATES

8 Top Boundaries s ,

26 Total Boundaries
! !

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. (ft) (ft) (ft) (ft) Below Bnd

1 .00 70.00 50.00 70.00 5 .

12 50.00 70.00 125.00 90.00 5
3 125.00 90.00 235.00 160.00 3 |

-4 235.00 160.00 '295.00 160.00 3 i

5 295.00 160.00 350.00 170.00 3 l
'

' ''6 350.00 170.00 855.00 273.00 1
7 855.00 273.00 980.00 345.00 3 i
8 980.00 345.00 1055.00 390.00 6 :
9 1055.00 390.00 1170.00 390.00 6 ,,

'10 350.00 170.00 370.00 171.00 3
11 370.00 171.00 850.00 268.00 2 i
12 850.00 268.00 855.00 273.00 3 !

13 370.00 171.00 750.00 210.00 3 I

14 750.00 210.00 850.00 268.00 3 !

15 125.00 90.00 135.00 94.00 5 ; ^
16- 135.00 94.00 230.00 150.00 5 '

17- 230.00 150.00 235.00 155.00 4
18 235.00 155.00 460.00 165.00 4

'
19 460.00 165.00 760.00 200.00 4
20 760.00 200.00 980.00 345.00 6
21 230.00 150.00 680.00 150.00 5

'

| 22 680.00 150.00 760.00 200.00 6
'

23 .00 60.00 95.00 60.00 6
24 95.00 60.00 177.00 113.00 6

-25 177.00- 113.00 670.00 142.00 6



- _ _ _ . - _ _ _ . _ - _ _ . . _ . _ . _ . . . . _ . __ ._.___ _

.

Pic I1|J/11
00 PCSTABL5 00 a, ;. g.

by.

Purdue University'
,

1

--Slope Stability Analysis--
Simplified Janbu, Simplified Bishop

or sponeer's Method of Slices

Run Date
Time of Runt
Run By: PYL
Input Data Filename A LTNSRAN2.DAT
Output Filenames LTNSRAN2.OUT

.

PROBLEM DESCRIPTION UMTRA-LOWMAN # 1 IONG TERM._N_O_N-S.E._IM__IC .RANg, .

.

BOUNDARY COORDINATES

8 Top Boundaries
26 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. (ft) (ft) (ft) (ft) Below Bnd

1 .00 70.00 50.00 70.00 5
2 50.00 70.00 125.00 90.00 5
3 I?".00 90.00 235.00 160.00 3
4 2.3.00 160.00 295.00 160.00 3
h 295.00 160.00 350.00 170.00 3
6 350.00 170.00 855.00 273.00 1
7 855.00 273.00 980.00 345.00 3
8 980.03 345.00 1055.00 390.00 6
9 1055.00 390.00 1170.00 390.00 6

10 350.03 170.00 370.00 171.00 3
11 370.00 171.00 850.00 268.00 2

> 12 850.00 268.00 855.00 273.00 3
*

13 370.C3 171.00 750.00 210.00 3
14 750.03 210.00 850.00 268.00 3
15 125.01 90.00 135.00 94.00 5
16 13 r, . ' ) 94.00 230.00 150.00 5
17 23n.') 150.00 235.00 155.00 4

18 2 33. C ) 155.00 460.00 165.00 4
19 48'.c) 165.00 760.00 200.00 4
20 7 0. 0 . C ) 200.00 980.00 345.00 6
21 2 3 3. C ) 150.00 680.00 150.00 5
22 60".") 150.00 760.00 200.00 6
23 ..) 60.00 95.00 60.00 6

'

24 95.0) 60.00 177.00 113.00 6
25 177.c) 113.00 670.00 142.00 6

_ _ - __ .- .- - .- __ _ _ . _ _ _ . - _ . _ , ._ _ _._-.__ _ __ _ . . _ _ -
- -
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PY L I:/'8/Pf )
,

5 289.27 135.31 .fi ; /; /a)' '
s 6 319.16 132.82

7 343.68 115.53
8 373.54 112.62
9 403.52 113.76

10 425.48 134.20
11 455.06 139.19.

12 483.40 149.03
13 510.33 162.26
14 530.87 184.12
15 557.45 198.04

i
16 587.45 197.71
17 617.44 197.14
18 646.83 203.16
19 6G3.38 228.18
20 666.15 234.48

*** 4.662 ***
,

d

Failure Surface Specified By 18 Coordinate Points

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

~

1 170.00. 118.64
i 2 199.71 122.80

3 229.68 124.20
4 257.23 112.33 .

5 286.52 118.84
6 313.41 132.14

1
7 343.39 133.26 :

8 372.52 140.43
9 399.96 152.54 !

10 423.95 170.56
'

11 452.68 179.'19 '!
'12 482.68 179.71

13 512.35 175.28-
'14 542.15 171.87*

,

15 5G6.16 189.85 ;

16 594.76 198.91 *

17 616.53 219.56
18 617.78 224.62 !.-

:

*** 4.678 ***
- 1

!, !

, . . . . _ _ . .- -. u ... o . u.. ._.

,

k

i-

i

J

'

. _ . - . . _._ __ , _ _, . _ _..



fML !!/15/ f
cnd X = 850.00 ft. yp/ g g/r/f;

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y =110.00 ft.

30.00 ft. Line reg onts Defint Each Trial railure surface,

!

! Following Are Dier'ayed The Ten Most critical of The Trial
Failure surfacen E amined. They Are Ordered - Most critical'

First.
;

'

* * Safety Factern Are Calculated By The Modified Janbu Method * *

Failure Surfaco Da*cified By 24 Coordinate Points

i Point X "or! Y-Surf
No. ( (ft)

'

1 177.2': 123.23
2 269.'4 110.44
3 23'.'! 119.12
4 2 T *' . " *. 132.62
5 2 ; . . .i : 137.43
6 31'.61 142.52
7 3*r. ' 144.20
8 377 ; 152.30
9 405.51 163.63

10 40 ./1 166.81
11 4r..: ) 164.44
12 4 9 T . .' 1 166.36
13 5- . ! 163.72.

14 57 I 171.70.

15 5 . ) 180,56
16 6* I 188.12.

17 6: .- ) 199.95
18 6e * . ' ' 212.23

*

19 6: I 223.84.

! 20 7: I 227.73.

21 7T'. 1 228.07
22 7* .: 2 242.42
23 8* >!i 255.42
24 8'..!1 264.14

*** 1.9- ***
.- --

Failure Surfaca '-'cified By 23 Coordinate Points

I
i

i Point X'' ! Y-Surf
]
1.

\
'

. |



PTG 6 3|'t| H
20 712.57 233.78 V/f L 1./"!/ > .

21 713.06 244.05
'

*** 4.316 ***
,

Failure surface specified By 19 Coordinate Points

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

,

1 -184.44 127.83
2 210.02 112.15
3 239.86 115.26 I

4 266.78 128.52
5 295.98 135.37
6 325.50 140.75
7 355.39 143.30
8 385.21 140.002

' '.

9 415.17 141.42
10 444.38 148.26
11 474.35 146.89
12 504.35 146.56
13 534.35 146.64
14 562.92 155.77'

15 592.70 159.42 .

16 616.84 177.23
I'

17 637.04 199.41 !

18 650.47 226.23
,

19 656.98 232.61
: i

*** 4.532 *** .

!'

1. '|
Failure Surface Specified By 22 Coordinate. Points

,

Point X-Surt Y-Surf |
No. (ft) (ft)

.

1 191.67 132.42 |
2 216.40 115.44 ''

3 246.34 113.52
4' '-275.57 120.25-

5 304.98 114.34 !
6 334.10 121.55
7 363.94 124.72
8 389.51- 140.40
9 418.40 148.49

10 447.12 139.84
11- 476.35 133.08 !

! 12 505.98 137.82 i

13 535.94 139.37
14 557.18 160.56 >1

,

|

. . - _ _ _ _ . . , . . _ _ _ _ . . _ - - _ . _ . _ -_ _ _ . _ _ _ _
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PY L lt/85/87
*** 4.e" *** ,''t 3.. .,,

Failure Surface frecified By 19 Coordinate Points
.

. Point X-Fit r f Y-Surf'

No. ( ! '; ) (ft)

1 19t.14 127.83
2 2: 'O 112.15.

3 2 115.26-

4 2 t 128.52.

5 2 3.40 135.37
i 6 303.50 140.75

7 3~~,.31 143.30
8 305.21 140.00
9 4 3.17 141.42-

10 4,'.*' 148.26
11 4 '. .:5 1/.6.89
12 5' .35 146.56
13 5' .'3 1*6.64
14 E 1~5.77''

15 ! ? 179.42
16 C 1"7.23-

17 ( 109.41. .

18 6 1. 4 ' 206.23
19 6' .1 202.61

.

*** 4.'ai ***

. Failure Surface * ecified Py 20 Coordinate Points

Point X 'u ;f Y-Surf
No. ' t :. (ft)

*

1 17'.?2 123.23
2 2';.01 111.69
3 2; ; .07 110.08
4 202.50 121.76 *

5 2*'.;7 135.31
6 3 *. .15 132.82
7 3' '3 1:5.53

*

.

8 3' 4 112.62.

9 4 2 113.76.

10 4* ,'S 174.20,_

11 4. 's 1;9.19,

12 4r .. ;0 149.03
113 5''.1 l'2.26

14 E 7 1~4.12..

15 5: .'3 109.04
16 5 '3 1 7.71.

17 6' 1 1!7.14.
.

-, . - . . . -- .~. . -. ,. - - - . .
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'/HPYL 1

No. (ft) (ft) '/['# b . ." 'f d
1 198.89 137.02

'

2 228.83 138.88
3 258.56 134.87
6 288.39 138.09
5 316.75 147.86
6 346.72 149.24
7. 376.39 144.81
8 404.85 154.31
9 434.37 159.64

10 461.50 172.45
11 491.25 176.32
12 521.09 173.23
13 550.72 177.91
14 580.67 179.69
15 609.93 186.31
16 635.41 202.14
17 660.17 219.08
18 688.56 228.77
19 709.42 243.31

*** 4.105 ***

1=
Failure Surface Specified By 23 Coordinate Points

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

1 170.00 118.64
2 198.80 110.22-

3 228.30 115.63
4 257.04 124.25
5 287.04 124.38
6 316.52 118.84
7 346.49 117.44
8 375.87 111.38
9 405.53 115.91

10 435.05 121.23
11 464.81 125.07
12 493.67 133.23 ,

13 522.44 141.76 |

14 551.43 149.45 '

15 581.43 149.04
16. 611.15 144.93 -

17 639.35 155.17
18 668.06 163.86
19 684.60 188.89 i.

20 703.75 211.98
21 726.55 231.47
22 754.00 243.59
23 778.71 257.44

'

|*** 4.246 *** j
i1

. ._. .- _.

,
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() Y L 1t/ 83/31*

10 43*.'' 139 840

y/ ' L i *',t ,nV J11 4 133.08>

12 ! t 107.82
13 5' ..) 139.37
14 5*'.!1 160.56
15 Sc.s.cl 171.74
16 61'. 5 188.12,

17 63.'.73 193.13
18 6 C '. 71 233.55

' 19 6'*.*? 2s).55
'

20 7. 1 234.60.

21 7''.'? 249.35
22 7' 2:9.60*

ese : 3 ***

Failure Surfaca acified Py 17 Coordinate Points-

.

Point X '- Y-Surf
'

-

No. 'ft)

1 l' ' 118.64
2 1 110.15'

3 2 113.12
4 2 112.45'

5 2 '. 125.75.

6 3' i 132.05.

7 3 176.67
8 3 136.35'

.

9 .4' 228.47'

.

10 4 1.*5.81
11 4 : 1:3.63
12 4 I 126.35.

-13- -E 1*3.96-'

14 ! 1 7.48-

15 5 1 6.76.

16 5 I'2.46.

17 E : 2;4.29
s

*** 4,- 1 ***,

1
Failure Surfaca 'cified Py 19 Coordinate Points-

Point X Y-Surf
'

*

No. - ,Ct)

1 1* ; 127.83,

2 2' 121.51
3- 2 3 113.17
4- 2 ~. ) 113.66.

5 3 r. ' . ~ 1 113.14

. ..
.

- - _ - _ _ _ _



.._-_-.___.__m . . _ . _ . _ _ _ . _ _ _ . _ . _ _ _ _ _ _ _ _ _ . . _ - _ . _ . . _ . _ _ _ . . _ . _
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26 670.00 142.00 680.00 150.00 6

*

1 )

ISOTROPIC SOIL PARAMETERS

:T

6 Type (s) of Soil. ,

Soil Total Saturated Cohesion Friction Pore Pressure Piaz.
Type Unit Wt. Unit Wt. Intercept Angle Pressure constant surface

No. (pct) (pct) (pst) (dog) Param. (psf) No.
,

1 130.0 135.0 850.0 27.0 .00 .0 1
2 144.0 155.0 .0 40.0 .00 .0 1
3 122.5 130.5 350.0 17.5 .00 .0 1
4 124.5 131.0 1460.0 32.0 .00 .0 1
5 124.5 131.0 1460.0 32.0 .00 .0 ,1
6 137.0 143.5 .0 45.0 .00 .0 1

1
,

1 PIEZOMETRIC SURFACE (S) RAVE BEEN SPECIFIED

Unit Weight of Water = 62.40

Pierometric Surface No. 1 Specified by 8 Coordinate Points

Point X-Water Y-Water
No. (ft) (ft)

,

1 .00 75.00 ,

2 115.00 75.00
3 182.00 120.00 ,

4' 460.00 142.00
5 670.00 142.00
6 980.00 345.00

i'7 1055.00 390.00
8 . 1170.00 390.00

1

!
I

A Critical Failure surface Searching Method, Using A Randon
Technique For Generating Irregular Surfaces, Has Been Specified. ,

)
i

100 Trial Surfaces Have Been Generated.

10 Surfaces Initiate From:Each Of 10 Points Equally Spaced'
I Along The Ground Surface Between X = 170.00 ft.

and X = 235.00 ft.

Each Surface Terminates Between- X = 550.00 ft.
'

1

. ,. . . _ . . . - - - - - - . . . . - , , _ _ . . _ . . . . . _ . . _ _ . , . . - _ . - . . - , _ . , _ - . . _ , _ . . - _ _ . - - . _ _ . _ _ _ . _ . _ . _ - . _ .
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PYL 12 /s3/Jj
.c _ ~?-;p26 670.00 142.00 680.00 150.00 ' .

6*
.

ISOTROPIC SOIL PARAMETERS

,

6 Type (s) of Soil

i

Soil Total Saturated Cohesion Friction Pore Pressure Piez.Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface.

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

1 130.0 135.0 250.0 21.0 .00 .0 1
2 144.0 155.0 .0 40.0 .00 .0 1
3 122.5 130.5 750.0 27.0 .00 .0 1
4 124.5 131.0 1460.0 32.0 .00 .0 1
5 114.5 131.0 1460.0 32.0 .00 .0 1
6 137.0 143.5 .0 45.0 .00 .0 1

A

.

1 PIEZOMETRIC SURFACE (S) RAVE BEEN SPECIFIED

Unit Weight of Water = 62.40

Piezometric Surface No. 1 Specified by 8 Coordinate Points.

Point X-Water Y-Water
No. (ft) (ft)

1 .00 75.00
2 115.00 75.00
3 182.00 120.00
4 460.00 142.00
5 670.00 142.00
6 980.00 345.00
7 1055.00 390.00
8 1170.00 390.00

I ' A Ho'lii''ntil''EaEth5uaka 5 odd 1nid55fficEnE7
~ ~

r o
Of .230 Has Bull &ssignu_d l

.,

:

A Vertical Earthquake Loading coefficient,

of .000 Has Been Assigned

Cavitation Pressure = .0 psf
.

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

.

- .. . . . . - - - . . ._.- - .,, . . - - . , .- ..
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|

PYL 4t/M I

1 y;n : n. .> ,
Failure Surface Specified By 13 Coordinate Points

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

1 276.54 160.00
2 281.33 157.06
3 294.07 150.00
4 307.61 142.50
5 447.19 130.10
6 589.67 140.73
7 594.81 150.00
8 609.36 176.24
9 613.02 182.85

10 621.58 196.82
11 634.26 224.01
12 634.47 224.44 i

13 637.32 228.60 .

*** 2.287 ***

Failure Surface Specified By 13 Coordinate Points

i

i Point X-Surf Y-Surf I

No. (ft) (ft)

1 218.47 149.48
'2 223.69 146.28
3 224.78 145.68
4 251.01 131.13
5 461.82 132.66
6 603.91 141.11
7 608.84 150.00
8 623.38 176.24
9 628.02 184.60

10 636.44 198.34 ,

11 649.12 225.53
12 650.08 227.60 !

13 652.96 231.79
i

*** 2.303 ***

I

1
Failure Surface Specified By 13 Coordinate Points

l Point X-Surf' Y-Surf
No. (ft) (ft)|

1 253.21 160.00

.

, , _ . . , , - - - . , , ., - , , , , -
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fTL !Y0/2[

[i.,,;~,... v,c 2 / < 'r s...

Failure Surface Specified By 21 Coordinate Points

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

1 184.44 127.83
; 2 210.46 112.89
'

3 240.40 110.95
4 269.53 118.10
5 299.53 117.67
6 328.90 111.53
7 358.88 110.50
8 388.71 113.70
9 415.72 126.75

10 442.70 139.87 .

11 472.30 144.72
12 500.70 154.39
13 529.41 163.10
14 559.05 167.76
15 588.90 164.77
16 615.63 178.38
17 643.48 189.55
18 673.30 192.81
19 699.96 206.57
'20 712.57 233.78
21 713.06 244.05

*** 2.033 ***

1

Tallure Surface Specified By 24 Coordinate Points

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

1 177.22 123.23
2 204.36 110.44
3 233.07 119.12
4 259.86 132.62
5 289.48 137.43,

'

6 319.04 142.52'
i 7 348.99 144.20

'

8 377.88 152.30
9 405.66 163.63

10 435.49 166.81-
11 465.39 164.44
12 495.33 166.36

i 13 525.22 163.72-
'

14 554.13 171.70
15 582.80 180.56

. . . - . . --- . . - - . . - -- . . - - . - . .-
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P Y L. M/ "3/J f

'y ' ' ~ .'/ ? )
'

.Point. X-Surf Y-surf '

i No. (ft) (ft)
1 207.53 142.52
2 212.33 139.58
3 238.32 125.18,

4 457.42 130.79.

5 586.50 143.81
6 589.94 150.00
7 604.48 176.24
8 607.81 182.24
9 616.42 196.29

10 629.03 223.35
11 631.88 227.49

,

*** 2.237 ***

.

1

Failure surface.specified By 13 coordinate Points

Point X-surf Y-surf,

: No. (ft) (ft)

1 254.91 160.00
2 261.17 156.16

l 3 272.29 150.00
4 292.62 138.73
5 430.56 129.25
6 611.86 149.13
7 612.34 150.00
4 626.88 176.24
9 631.76 185.04

10 -640,15 198.73
i 11 657 82 225.91-

12 G53.98 228.39 '

13- -656.86 232.59

,

'*** 2.247. ***~
-

I
L !

. Failure Surface Specified By 12 Coordinate PointsH
i'

! I-1 ~ Point X-Surf Y-Surf ;-,

No. - (ft) (ft)'

1 215.31 147.47
2 220.41 144.35
3 231.19- 138.37
4- 465.10 131.86
5 618.19 142.97
6 622.09 150.00
7 636.64 176.24 <

,, . . . _ - _ _ . - . _ . . _ . _ . . . _ . _ , . _ . _ _ _ . _ _ _ _ . . _ _ _ _ _ , _ . _ . . _ . _ - . . _ . _ . . . - . .
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PTL 13//8 97/
5 295.98 135.37
6 325.50 140.75 Wy g yjp/aj

I

7 355.39 143.30
|8 335.21 140.00 :

9 415.17 141.42 |
10 444.38 148.26
11 474.35 146.89
12 504.35 146.56
13 '534.35 146.64
14 562.92 155.77
15 592.70 159.42
16 616.84 177.23
17 637.04 199.41
18 650.47 226.23
19 656.98 232.61

*** 2.162 ***

Failure Surface Specified By 19 Coordinate Points
,

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

1 177.22 123.23
2 206.97 127.15
3 236.93 128.64
4 264.93 117.87
5 293.99 110.42
6 323.99 110.06
7 353.31 116.40
8 383.30 115.79
9 412.90 120.70

10 437.33 138.09
11- 464.83 150.11
12 494.61 153.78
13 523.60 161.52
14 553.31 165.63
15 579.51 180.25
16 609.40 182.82

. 17 634.31 199.53'

18 640.19 228.95
19 640.31 229.21

.

*** 2.172 ***

1

Failure Surface Specified By 19 Coordinate Points

Point X-Surf Y-Surf
'

No. (ft) (ft)

1 198.89 137.02

.

. _ , . . . . --. . . , - . .- -. - .- . - - - - - - - - - - -
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PT L 0/'10}
26 670.00 142.00 680.00 150.00 6

1 '> ,. .,\,o , .
.

.. .,

ISOTROPIC SOII. PARAMETERS

6 Type (s) of Soil

Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

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

1 130.0 135.0 250.0 21.0 .00 .0 1
2 144.0 155.0 .0 40.0 .00 .0 1
3 122.5 130.5 750.0 27.0 .00 .0 1,

4 124.5 131.0 1460.0 32.0 .00 .0 1
5 124.5 131.0 1460.0 32.0 .00 .0 1
6 137.0 it3.5 .0 45.0 .00 .0 1

1

1 PIEZ0 METRIC SURFACE (S) MAVE BEEN SPECIFIED

Unit Weight of Water = 62.40

!

Piezometric Surface No. 1 Specified by 8 Coordinate Points'

Point X-Water Y-Water
No.- (ft) (ft).

1 .00 75.00
2 115.00 -75.00 ,

3 182.00 120.00
4 460.00 242.00 i

5 670.00 142.00
6 980.00 345.00

-7 1055.00 390.00 t

8 1170.00 390.00 i,

|
__

A Horizontal Earthquake Loading Coefficient '

of .2_3_0 Has Been Assigned'
,

1A Vertical Earthquake Loading Coefficient ;'
of .000 Has Been Assigned

Cavitation Pressure = .0 psf
1

I

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

,- . . . . , - , , - - - , - . - , , , - - - - , - - - .- . . . - - - , . - - , - - - . - - -----.-_-, - -
-
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?1C '3|' b|U
t a, , >ayFailure Surface Specified By 19 Coordinate Points y

* *
#8 -

.

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

*

1 184.44 127.83
2 213.77 121.51,

j 3 242.59 113.17
4 272.59 113.66-

5 302.58 113.14
6 332.17 118.11
7 356.00 136.33
8 382.54 150.31
9 411.05 159.64,

10 440.72 164.11
11 470.67 165.72'

12 500.51 162.56
13 529.64 169.70
14 559.49 172.75
15 588.53 180.28
16 615.24 193.95
17 642.99 205.33
18 668.63 220.91
19 682.06 237.73

*** 2.215 ***

Failure Surface Specified By 20 Coordinate Points

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

1 220.56 150.81
2 248.39 139.61
3 278.16 135.91
4 306.08 124.94
5 335.18 117.65
6 362.70 129.58
7 392.16 135.26
8 419.36 147.92
9 448.92 153.03

10 478.87 154.69
11 508.15 148.12
12 536.29 137.74
13 564.67 147.46
14 593.58 155.48
15 621.55 166.34
16 646.79 182.55
17 673.00 197.15
18 696.68 215.57
19 721.88 231.85
20 725.94 246.68

|

|
|

w. _ - - - . - _ _ _ _ _ _
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ev L I / c/a/
8 706.19 205,50 y| ' , ;/,/4)
9 718.87 232.69

10 723.41 242.42
11 726.40 246.77

*** 2.285 ***

Failure Surface Specified : 10 Coordinate Points

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

1 327.79 165.96
2 338.20 159.59
3 352.06 151.90
4 513.45 150.24
5 646.00- 163.40
6 659.81 188.31
7 667.94 201.58
8 680.62 228.77
9 683.19 234.29

10 686.12 238.56'

*** 2.289 ***
f

.

-1
Failure Surface Specified By 11 Coordinate Points

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

1L 306.50 162.09
2 312.45 158.44
3 324.16 151.95
4 521.23 50.38

1
5 661.73 461.88-
6 676.27 188.12
7 677.52 190.38
8 685.49 203.38
9 698.17 230.57

10- 701.64- 238.02
11 704.60 242.33

1

*** 2.290 ***
,

!
!

Failure Surface Specified By 10 Coordinate Points

Point X-Surf Y-Surf
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LADU * LOW & O'}
|2c,, , (.b '5ly C t a t Q / .,,: .

- 6 Typets) of Soll J' ( f,, J[,s /g7

(/(It/[ N #f [JSoft Total Saturated Coheelon Friction Pore Preature Pier.
Type Unit Wt. thit Wt. Intercept Angle Pressure Cnnetont surface
No. (pc f) (pcf) (pe f)' (des) Peren. (pef) No.

I 130.0 135.0 850.0 27.0 .00 .0 1

2 144.0 155.0 '.0 40.0 .00 .0 1

3 122.9 130.5 350.0 17.5 .00 .0 1 /
4 124.5 131.0 1460.0 32.0 .00 .0 1

5 124.5 131.0 1460.0 32.0 .00 .0 1

6 137.0 143.5 .C 45.0 .00 .0 1

1 PIE 20 Mettle sutFAct(s) NAvt DEEN SPECIFito

Unit Weight of Water e 62.40

viesonsetric Surf ace No. 1 Speelflod F/ 8 Coordinate Pointe

Point X Weter Y Wef.or
No. (ft) (ft)

1 .00 75.00
2 115.El- 75.00
3 172.00 120.00
4 460.00 142.00
$ 470.00 142.00
d 900.00 345.00
7 1055.00 390.00
8 1170.00 390.00

1

A Critical felture surface Searching Method, Using A Rondon
Technicp, For M cetinghteck surf 5cis) Wie Seen
Specified.

The Active And Paselve Portione Of The Sliding Surfaces
Are Generated According To The Rankine Theory.

100 Triet surf acee New teen Generated.

2 Scaos Specified For Generation of Central Block tese

Length of Line Sognente for Acti n And Passive Portione of
sliding Stock le 20.0

Boa X Left Y Left X Right Y Right Height
No. (ft) (ft) (ft) (ft) '(ft)

| 1 860.00 270.00 900.00 295.00 2.00
|- 2 930.00 315.00 950.00 327.00 1.00

1



-

PTL 'V' /'I
; O '' >.'1 330.28 166.41 Y['

2 341.21 159.72-
3 351.31 154.12 *

4 477.29 150.65
5 675.56 169.31

-6 687.91 191.59
7 695.78 204.44
8 708.46 231.62
9 712.46 240.2;

10 715.44 244.51

*** 2.251 *** !
;

1 ,

Failure Surface Specified By 10 Coordinate Pointo ~

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

'

1 -319.97 164.54
2 328.74 159.17
3 339.32 153.30
4 546.06 150.78 ;
5 656.02 '68.69

'

,

6 667.38 189.19
,7 675.44 202.35 <

' 8 688.12 229.54
9 691.08 235.89

10 694.02 240.17 i

*** 2.258 ***

Failure Surface-Specified By 10 Coordinate Points
4

Point X-Surf- Y-Surf -?
No. (ft). (ft) j

1 325.29 165.51
2 335.17 159.45 !

3 349.23 151.66
4 540.70 151.47
5 648.22 166.80 '
6 660.17 188.35 |
7 668.30 201.62
8 680.98 '228.80 ,

9 -683.57 234.37
| 10 000.30 238.63 i

*** 2.272 ***

|
l ,
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5 $ e,0 fV, t4''n A . L C rp

3 930.07 314.C3 DO fle/ C. <f ' 8., * I'#
'

;
4- .931.00 317.24

. E' TL 9/r7/fo
m 2.6H m

1

Fellure Surface speelflod By 4 Coordinate Pointe
i

Point X+ turf T. Surf
No. (ft) (ft)

1 857.08 274.20
2 M1.37 271.05
3 M4.07 324.22
4 M7.64 326.36

*** 2. m ***

|

|,
f ailure surface Specified By & Coordinate Pointe '

Point X Surf V. Surf
No. -(ft) (ft)

1 M5.17 278.M
2 AM.55 275.63
3 931.73 315.M
4 933.43 318.18

* 2.715 *

,

..Felture Surface Specified By 4 Coordinate Points

Point X Surf V. Surf
No. - (ft)- (ft)

1: ' est.H 277.43
2 M7.43 - 273.95

|' 3 M6.44 '3D.02 '

4 M7.M - 3 M.14

m 2. 71 6 m

i

Failure surface Specified By 4 Coorci.mte Points

i. Point X Surf Yalurf
No.. -(ft) (ft)

'1 862.81 277.50-

2 M7.19 274.28-

i
._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ . - - . _ - - -
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26 670.00 142.00 680.00 150.00- 6 ;

1

.

ISOTROPIC SO'L PARAMETERS_

6 Type (s) of Goil

Soil Total Saturated Cohesion Friction Pore Pres 2nre Piez. '

Type Unit s'.. Unit Wt. Intercept Angle Pressure Constant Surface
No. (pcf) (pcf) (psf) (deg) Param. (psf) No.

1 130.0 135.0 250.0 21.0 .00 .0 1
2 144.0 155.0 .0- 40.0 .00 .0 1 '

3 122.5 130.5 750.0 27.0 .00 .0 1
4 124.5 131.0 1460.0 32.0 .00 .0 1
5 124.5 131.0 1460.0 32.0 .00 .0 1
6 137.0 143.5 .0 45.0 .00 .0 1 I

'

1 -

1 PIEZOMETRIC SURFACE (S) HAVE BEEN SPECIFIED

Unit Weight of Water = 62.40

ii Piezometric Surface No. 1 Specified by 8 Coordinate Points
<

Point X-Water Y-Water i
|

No. (ft) (ft)

1 .00 75.00 !

2 115.00 75.00
3 182.00 120.00
4- 460.00 142.00.

{5 670.00 142.00
6' 980.00 345.00
7 1055.00 390.00- ;
8 1170.00 390.00 j

A Horiz$ntal Earthquake Loading Coefficient l I

Of .230 Hag _Been_ Assigned 1J
!A Vertical Earthquake Loading Coefficient '

Of .000 Has Been Assigned

Cavitation Pressure = .0 paf

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

L
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' v r 7 p . L%) $t $ *) 'l

Rsv f,u 5% ps % V.I .?y
6 Type (s) Cf Soft

'g of,w y j

loll Total Saturated Coheelon Friction Port Pressure Piet.
Type Unit Wt. Unit Wt. Intercept Anste Pressure Constant Surface
- No, (pcf) (pcf) (psf) (deg) Param. (pef) No.

I
1 130.0 135.0 850.0 27.0 .00 .0 1

'

2 144.0 155.0 '.0 40.0 .00 .0 1

3 122.5 130.5 350.0 17.5 .00 .0 iV
4 124.5 131.0 1460.0 32.0 .00 .0 1

5 124.5 131.0 1460.0 32.0 .00 .0 1

6 137.0 143.5 .0 45.0 .00 .0 1

'
1 Pit 20 METRIC SURFAct($) NAVE BCEN SPECIFit0

Unit Weight of Water a 62.40

Plesometric Surface No. 1 Speelflod by 8 Coortlinate Points

Point K Weter T*Weter
No. (ft) (ft)

1 .00 75.00
2 115.00 75.00
3 182.00 120.00
4 460.00 142.00-
5 670.00 142.00
6 900.00 34L00
7 1055.00 ? M.00
8 1170.00 390.00

' A Norizontal Earthquake Loading Coef ficien]t
IOf .170 Nas Be_en Assigned |

A Vertical Earthg ake Loadin0 Coefficient
'

~ of .000 Nee Seen Assigned

Cavitation Pressure = .0 psf
.

|

| A Criticet Felture Surface Searching Method, Volne A Random
TechnicNe For Generating Sliding Stock Surf aces, Nas Been
Specified.

!

[. The Active And Paselve Portione of The Sliding surfaces
:

Are Generated According To The Rankine Theory.

{
100 Trlet--surfaces Neve Been Generated.

:

2 toxes Specified For Generation of Centret Block Base

l
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PYL I / f *///'

8 815,56 248.03- o 'c - ' * > *-

9 822.26 262.39 ' ' ~~ '

10 825.40 266.96 '

*** 1.627 ***

Failure Surface Specified By 10 Coordinate Points

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

1 387.31 177.61 !-
2 390.81 175.21

,

3 394.45 173.51
-4 403.91 167.72

,

5 495.47 170.19
3

6 708.16 198.17 '

7 822.82 246.64
,

8 827.95 255.21 '!
9- 832.24 264.41 '

10 835.39 269.00
s

4

***L 1.639 ***

i !
i

1

Failure Surface Specified By 10 Coordinate Points ,
'

. Point X-Surf- Y-Surf
iNo. (ft) (it) :

1 385.96 177.34
2 _389.46 174.93
3 392.86 173.35 l
4 403.51 -166.82
5 506.25 171.52
6= 703.51 197.69
7 799.18| 230.36'
-8 806.94- 243.03

, ,9 815.32 260.99
|)10 818.45 265.55 '

I

}
*** 1.639 ***

I

Failure Surface Specified By 10 Coordinate Points

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

. _ -.



_ _ _ . _ _. . _ _ _ _ _ _ . . . _ _ _ _ ~ . . _ _ _ . . _ . . _ _ . _ _ _ _ _ . . _ _ _ . . . _ _ .

LL M TRf 'llLJ Sk f.jj,

Ccv A Sh p 9 6.l'-
PYL D|t 3| 90

' Failure Surface Specified By 4 Coordinate Points *

Point X Surf f* Surf
No. (ft) (ft)

1 857.08 274.20
2 861.37 271.05,

! 3 %4.07' 324.22
4 947.64 326.36

| ... 2. m ...
,

failure Surface Specified By 4 Coordinate PolfAs

Point X lurf Y* Surf
No. (ft) (ft)

1 869.53 281.37
2 874.07 278.04
3 930.07 314.88
4 931.80 317.24

*** 2.045 ***

Felture Surface Specified By 4 Coordinate Points
,

-i
'

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

1 865.17 278.86
.2 869.58 275.63

3 931.73 315.86
'4 933.43 318.18

= 2.057 ***

<

Felture Surface Specif fed By 4 Coordinate Pointa

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

<

1 862.69 277.43
2 867.43 273.95
3 944.44 325.02
4 947.26 326.14

* 2.058 ***

. -
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PYL ';/ 4/37

w]t 2 / W '' ;
71 390.59 178.28

2' 394.09 175.87
3 398.30 173.90
4 411.72 165.68
5 519.85- 173.63
6 731.13 198.78
7 795.47 226.29
8 805.06 241.93
9 813.80 260.69

10 816.93- 265.24 '

'

i
'

*** 1.610 ***

4

1
Failure Surface Specified By 9 Coordinate Points

'

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

'
1 357.45 171.52
2 359.00 170.45

3
3 370.51 163.40
4 5/7.27 178.75
5 730.72 201.09
6 802.21 233.43 '

7 808.73 244.06 I

8 816.761 -261.28
9 819.89 265.84-

***- 1.612 ***
!

'

Failure Surface Specified By 10 Coordinate Points
i

Point X-Surf Y-Surf ,

Nc. (ft) (ft) |
|

-1 392.47 178.66
2 395.98 176.25 ~I
3 400.52 174.13 |
4 410.55 167.99
5 552.19 177.61

1
6 717.18 197.34
7 824.57 245.87- ~!.'

8 831.59 257.32
9 835.17 265.00

10- 838.33 269.60

,

*** 1.621 ***
I' >

}l
l
1



__. - _ -. -. .. ..

{J t T 'll p - L O L J ?|* 0-0 '
Ccn dh C(cf.2 Ch h ; l .'ty,

- * en =p v/ s o. .

I.

A 292.50 +
.

j . ',

-( . o

4

.

X 438.75 +
* p.

.

*
s
3 .

.

I 585.00 +
+ .

.

. o

. i

-
4

S 731.25 +
.

.

.

. .

.

.

877.50 +
i

-
.

.

s

-i,

.

.-

F 1023.75 +
.

.

..

.

.

T -1170.00 + o

.............. ............. ... .
. ... . ggg ,,g ca ,nd m

j- .
........ .............. ...

i

Legal Commands PROFIL -
'

'LQ40$
TIES-
WTER '

,

SLRFAC

EXEctf
Ecu4KE

S0IL
RM00M

' CIRCLE

CIRCL2

BLOCK

BLOCK 2

LIMITS
MISC
SUR818

SPtNCR



PTL I?|'tj!ff |
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25; '177.00 -113.00. 670.00 142.00 6'

26 670.00- 142.00 680.00 150.00 6

-.
,.-

ISOTROPIC S0IL PARAMETERS

6 Type (s) of soil
i

\

Soil- Total Saturated Cohesion' Friction Pore Pressure Piez.
Type Unit Tit.-Unit Wt. . Intercept Angle Pressure Constant Surface }(

/ No. (pcf) (pcf) (psf) (deg) Param. (psf) No. !.
,

1 130.0 135.0 250.0 21.0 .00 .0 1 t
-2 144.0 155.0 .0 40.0 .00 .0 1 ['3 122.5 130.5 750.0 27.0 .00 .0 1

4 124.5 131.0- 1460.0 32.0 .00 .0 -1
5 124.5 131.0 1460.0 32.0 .00 .0 1 1,

6 137.0- 143.5 .0 45.0 .00 .0 1 iJ

{[: 9
'

1~ PIEZOMETRIC SURFACE (S) MAVE BEEN SPECIFIED- - -

-

!Unit Weight of; Water = 62.40 '

,

i b
t-.

Piezometric' Surface No. 1 Specified by .8 Coordinate Points
i.>

'g' t

L Point X-Water Y-Water
'

lio . : -(ft)- (ft) ,t

-o
:- 1 .00 75.00. 'fl

L 2 '115.00 75.00 l[ 3 182.00 1120.00 404 460.00 -142.00 (,
-5' 670.00 142.00
6- 980.00 345.00 .,

_

L7- 1055.00' '390.00 i
-

8. 1170.00 390.00 1g "

V
'

V- ].
. . . . . . . - . _ . . - . 31._

'AHor'iz~ontal'EaNhhakeLoadingCoefficient- 'O
~~

- Ofi.230 HasiBeen Assigned- .ij

-y;'ALVerticalLEarthquake' Loading: Coefficient
4 off.000 Has Been> Assigned.

~

x
.

Cavitation Pressure = .0 psf
_

_ ..

'
n
I.;

Af Critical Failure Surface Searching Method, Using A Random
Techr.*que For" Generating Sliding Block Surfaces, Has Been

,-

1

, , . . , ,- i- , - ,, - . - - - . -- . _ . - - - . -- ..-
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ky t'd 79 d I J * L [ M,
f

6 TWe(s) of Soll J
p y,,, 4 p 7 / ')O

#' N MSoll Total Saturated Coheelon' Friction Pore Pressure Ples.
Type Unit Wt. Unit Wt. Intercept Amle Pressure Cec.stant surface
No; (pef) (pcf) (pef) (des) Parem. (pef) No.

1 130.0 135.0: 90.0 36.0 .00 .0 1

2 144.0 155.0 .0 40.0 .00 .0 1

3 122.5 130.5 245.0 37.0 .00 .0 1/
4 124.5 131.0 885.0 37.0 .00 .0 1

5 124.5 131.0 885.0 37.0 .00 .0 1

6 - 137.0 143.5 .0 45.0 .00 .0 1

1 Plt 23eETRIC SURFACf($) NAVE 8(tu SPECIFIED

Unit Welpht of Water a 62.40

Plesometric Surface No' 1 Specified ty 8 Coordlnete Points

Point X Weter Y*Weter
No. (ft) (ft)

1 00 -75.00
2 115.00 75.00
3 182.00 120.00
4 460.00 142.00
5 670.00 142.00.
6 900.00 345.00
7 1055.00 390.00
8 1170.00 390.00

1

A Critical Failure surface Searchine Nethod, Using A Random
Technicpae For Generating sliding Block.sorf aces Nee Been

"Specified.

The Active And Penalve Portfors of The S|lding surfaces
Are Generated Accordfro To The Rankine Theory.

100 Telet surfaces Neve Been Generated.

2 Somos Specified For Generation of Central stock Base

tength Of Line tegnsents For Active And Passive Portions of
4,lding Olock to 20.0

Sca X Left Y*Left X Right T Right Height
No. (ft) (ft) (ft) (ft) (ft)

{
1 860.00 270.00 900.00 295.00 2.00

!- 2- 930.00 315.00 950.00 327.00 1.T
1
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h M 'T E. A - L c Q ON
3 M6.07 324.22
4 M6.93 325.95 P TL * /r 3 /f a

'

* 2.851 *

1

g Failure Surface Specified By 4 Coordinate Pointe

Point X Surf Y Surf
no. (ft) (ft)

1 868.54 280.00
2 874.07 278.04

'
3 930.07 314.88
4 931.03 316.794

*** 2.872 ***

Fellure Surface Specified By 4 Coordinate Pointe

Point X* Surf Y Surf
No. (ft) (ft)

1 861.65 276.83
2 867.43 273.95

-

3 966.44 325.02
4 M6.89 325.93

* 2.875 *

.

Fellure Surface Specified By 4 Coordinate Points

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

1 855.15 273.09
2 860.32 270.51

-3 M8.20 325.53
,

4 M9.00 327.14

* 2.876 ***

d

Fallure Surface Specified By 4 Coordinate Points

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

1 864.21 275.31
2 869.58 275.63

-. _- - -_-________-_______ _ . _ _ _ -
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Failure Surface Specified By 6 Coordinate Points

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

1 457.24 191.87
2 460.88 189.37
3 463.70 188.05
4 617.92 210.36
5 623.45 222.22
6 626.29 226.35

*** 2.026 ***

"

1-
Failure Surface Specified By 6 Coordinate Points

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

1 462.25 192.89
2 465.90 190.38

'' 3 469.09 188.89
4 607.29 209.48
5 612.17 219.94
6 615.00 224.05-

*** 2.029 ***

~ Failure Surface Specified By 6 Coordinate Points

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

1 483.96 197.32 ;
2 487.66 194.78
3 499.85 189.09
4 720.58 221.21 ;
5 731.20- 243.99 *

6 734.21 248.36

,

*** 2.035 ***

1-

Failure Surface Specified By 6 Coordinate Points
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3 931.73 315.0 P_t.s./A Qrpc N L,?>6
s

4 932.67 317.74 [YL 7/' y 9 0
,

t
*** 2.876 '**

.

i

:1

| Fellure Surface Specified By 4 Coordinate Points
i

Point N. Surf Y. Surf
j No. (ft) (ft)
~

i N1.85 276.M
2 467.19 274.28

|3 M9.13 326.21
4 M9.85 - 327.63 I

-; ee. 3,379 m

9

Felture Surface Specified By 4 CoordInste Points

Point Meturf Teturf *

No.- (ft) .(ft)

1 860.96 276.43
2 466.02 273.91

' - 3 942.61 322.1i
4 M3.54 324.01

*** 2.883 ***

,

IT

,

Y A X l- 8 F T

.00 144.25= 292.50 438.75 585.00 731.25

X .00+...+....+.........+.........+.........+.........+
.

g 1P

-

. i

. -

144.25 +' '

!. .

.

4
. I

o

A 292.50 + - '

.

.

. t

.

-.

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

100 Trial Surfaces Have Been Generated.

'2 Boxes Specified For Generation of Central Block Base

Length of Line Segments For Active And Passive Portions Of iSliding Block Is 30.0
,

Box X-Left Y-Left X-Right 1 Right Height
No. (ft) (ft) (ft) (ft) (ft)

1 460.00 186.00 520.00 193.00 5.00
| 2 590.00 205.00 750.00 220.00 10.00 ,

'- 1-

Following Are. Displayed The Ten Most critical of The Trial-
Failure Surfaces Examined. They Are ordered - Most critical

,

- First.

* * Safety Factors-Are calculated By The Modified Janbu Method * *
I ~

. 1

Failure Surface Specified By 6 coordinate Points

Point X-Surf Y-Surf -

No. (ft) (ft) i

,

1 457.70 191.97
2: 461.35 '189.46-
3. 468.39 186.18,
4 650.42 214.81 ;

5 657.04 229.01
'6 659.93 233.21 y

i

*** '*** [2.009
- ,

f

Failure Surface Specified By 6 Coordinate Points
; ,

i !

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

1 462.71 192.99
2 466.37 190.47
3 473.78 187.02
4 639.79 213.94
5 645.76 226.73

I

, .
_ _ _ _ - _ _ _ _ _ _ - _ - - - _ .
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6 Type (s) of Bell Prt 5 /r 3/o g
#

8 ell Total Saturated Cohesion Friction Fore Pressure Ples. $ /
Type Unit Wt. Lhlt Wt. Intercept Angle Pressure Constant Surface
No. (pcf) (pcf) (pef) (dog) Parea. (pef) No.

1 130.0 135.0 250.0 21.0 .00 .0 1

2 144,0 155.0 '. 0 40.0 .00 .0 1

3 122.5 130.5 750.0 27.0 .00 .0 1/
4 124.5 131.0 1460.0 32.0 .00 .0 1

5 124.5 131.0 1460.0 32.0 .00 .0 1
' 6 - 137.0 143.5 .0 45.0 .00 .0 1

1 Pit!cMtitic SURFACE (S) NAVE SgtN SPECIFito

-Unit Weleht of Water = d2.40

Platometric Surface No. 1 Specified ty 8 Coordinate Pointe
i

Point X Water Y Water
No. (ft) (ft)

1 .00 75.00
2 115.00 75.00
3 182.00 120.00,

4 460.00 142.00
$ 670.00 142.00
6 900.00 345.00
7 1055.00 390.00
4 1170.00 390.00

)ANorizontalEarthquakeLoadingCoefficient .
.

[ Of .230 Moe Seen Assigned I
-

A Yortical terthgaske Loading Coefficient
of .000 Mse Soon Assigned

Cavitation Pressure . .0 pef

(
,

I-

A Critical f ailure Surface Searchtne Method, Uelng A Randon
Technigae Far Generating Sliding Block Surfaces, Mae Been
Spectffed.

The Active And Pesolve Portions Of The Sliding Surf aces
Are Generated According To The tenkine Theory.

100 irIet Surfaces Meve seen Genereted.

2 tomes Specified For Generation of Centret Block Base
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'NYL 1/P / A)
'by

Purdue University

--Slope Stability Analysis--
Simplified Janbu, Simplified-Bishop

.or Spencer's Method of Slices

,

'Run Dates-
Time of Run:
Run By: PYL
Input Data Filename: A LTSSA.DAT
Output Filename: A:LTSSA2.OUT

PROBLEM DESCRIPTION UMTRA-IDWMAN #1 LONG TERM SEIMIC-THRU SA
ND - ~ ~ ~ ~ ~ ~

-

j

'
BOUNDARY COORDINATES

8 Top. Boundaries
,

261 Total-Boundaries '

,

Boundary X-Left Y-Left X-Right Y-Right Soil iype
No. (ft)_ (ft)' (ft) (ft) Bhiow Bnd i

1 .00 70.00- 50.00. 70.00, 5 ;,

2- 50.00 70.00 _125.00 90.00 5
3. -125.00 90.00 '235.00 160.00 3

.4- 235.00 160.00 295.00 160.00 3
5 295.00 160.00 350.00 170.00 3

'

-6- 350.00 170.00 855.00 273.00 1
7 855.00 273.00 '980.00 345.00 3
8 .980.00 345.00 1055.00 _390.00 6 , ,

9 1055.00 390.00 -1170.002 390.00 6 <

I10 -350.00 170.00 370.00 .171.00 3
11 370.00 171.00 .850.00 268.00 2
12 850.00 268.00 855.00 '273.00 3 ?

13 370.00 171.00: 750.00 210.00 3 i-

141 750.00' 210.00 850.00 268.00 3
15- 125.00 90.00- 135.00 94.00 5 t

16 135.00_- 94.00 230.00 150.00 5 !
-17 230.00' 150.00 235.00 155,00 4
18- 235.00 155.00 460.00 165.00 4 ,

19 '460.00 165.00 -760.00 200.00 4 ;

20' 760.00 200.00 980.00 345.00 6
'

21 230.00 150.00 680.00 150.00 5
22 680.00 150.00 760.00 200.00 6 '

23 .00 60.00 95.00 60.00 6
24 95.00 60.00 177.00 113.00 6
25 177.00 113.00 670.00 142.00 6

. , . .



. . . . . . _ _ . - . . - - . . . . .

p'',> |L( rep - Lo w

tu v s st y o . w :t3 j

| failure surf ace Speelflod By & Coordinate Pointe
6

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

.1, '

1 869.07 281.11
2 874.07 278.04_,

3 930.07 314.88,.
'

4 931.36 316.99

* 3.778 ***
r

!

'
Felture Surface Specified By & Cocedinate Pointe

f

. Point X* Surf Y Surf
*

No. (ft) (ft)

1 856.M 273.95.

2 861.37 271.05
3 946.07 324.22
4 947.24 326.13

* 3.800 *
.

(

Fellure Surf ace Speelflod By 4 Coordinate Pointe

Point M* Surf Y Surf
50. (ft) (ft)

1 864.73 278.60
>

2 849.58 275.63
3 931.73 315.86
4 933.00- 317.93

1

* 3.810 ***

'1
Fellure Surface Specified By 4 Coordinate Pointe

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

1 862.21 277.15
'

2 867.43 273.95
3 946.44 325.02
4 947.05 326.02

*** 3.817 ***



~ ~ ..

/11 597.27 216.93 *

12 $P9.27 220.64 p pf
.

,3
,

"' 5.467 ***

e

Fall.*e 1.rf ace specified it 12 Coordinate Points

a

Point X* Surf T' Surf
'

No. (ft) (ft)

1 262.28 160.00
2 269.26 156.52 i

3 282.34 150.00
4 298.96 141.71
5 432.77 130.19
6 565.56 139.28
7 570.90 150.00 ,

8 564.29 176.85
9 585.69 179.66

,

to 592.77 193 56
11 604.18 218.32
12 606.18 222.25

- *** 5.494 e..

i

l'

i

e

|

| t

1

j. i'

!.

!
.

|
l

.

|
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*

.

A ?92.50 + d

\.

.

*
i

.

.

I x 438.M +
W.

.

* ;

{.

I.

'
1 585.00 + i

\.

\.

A,.

. .

.

s 731.25 +
.

.

.

.

I.
1

877.50 +
.

..

-,
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*

V.
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. o
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Dw attached ocanants or sposticos have risultad frcan t.he NRC's twview of.

the Loman draft Aar=W1 Action Selection report (RAS). Under
streamlining agreement 3, the Mc is to prwide vartal cxmants on the
dre RAS at a site visit W. Dwee infomal oznants att being

~

prwided to the DCE as a carmnience, but should not be considered
tomally transmittmo crmnents, rar shall they be ocneidered as all
er = ==ing. The NRC staff kes not expect DCE to prwide formal
rispcosas to the irdividual coments/cpestiero, b;t to take these examents

# into acocunt in the preparatico of the final RAS.

s

.

.
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Informal Review of Loman. Idaho Draft RAPGeotechnical Irwinnering, .

1. Section 3.2.2 of the Besodial Action Selectico Peport indicates that
Fitas 1 in Volume 1 of the Infomation for Bidders shows the location oftest pita (21) and bonholes (9). N anne section indicates that the m are
an additional 64 boreholes drilled to depths from to to 150 feet. Although
these horiras are associated with the contatination investigatico, they
provide important information (material descriptions, blev oountal and
abould be included on the borehole location plan.

2. All of the samples of the radioactive sands vers collected from the top 2.5
feet of the piles. Evidence shelld be provided to demonstrate that these
surface samples are reprweentative of the entirs depth of the piles.

% h The slope etability analysis (short tars with earthquake loading case)
resultad in a factor of safety equal to the minisue allowable. the failure
surface ooours in the foundation celluvium. The collwium layer strength
parametan used in the analysis are based on an average of only two 00
tasta. In order to obtain a battar basis for the strength parameters for

E this critical layer, consideration should be given to performance of
additional laboratory strength testa.i

4. The model for the slope stability analysis included a thin. 9artial layer of
celluvium on the steep slope above the disposal cell, h t is the baeis for
the characterisation of the thickness and artant of this layer? *at are
the resulta of a a} allow surface failure analysis applied to this layer? If
the resulta indicate potential for failure, what would be the impact to the
disposal onll i.e.. ditch cicagirw. ouver disruption?

5. h slope stability analysis does not appear to have consid m d a potential
failure surface thrwah the alluvium on the Clear Creek embankment at the
too of the tallings cell. This case abould be analysed.

6. The Remedial Action Plan doomentation centains no discussion relative to
the protection of the reden barrier fna the effecta of frost degradation.
Discussion an the potential for danese due to frost should be provided.

71 Typost<
,

- Pa==MM Action Selsetion Report, Table 3.1; Data for the in situ
tailings, relocated tailings and reden barrier ar* all mder the wrong
cohans and*the unit weight data is missing.

- Ramadial Action Selection Report. Section 3.3.5; Paragraph 1 retmnoe to
Section 3.2.2 abould be 3.3.3. - Paragraph 5 refersnoe to Detail 1 abould
be Detail 3.

- Caltmlations. Volume II. 12-824-01-00 Material Properties. Summary of - ;*

Colluvial Test Resulta; & ample 027-5 classification is wrotw - OC should -
__ _ - be SC. _ _. . _. . _ . _ _ . . _ _ _ _ _ _ . . _ _ _ _ _ _ _

.

_ _
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PA:ellM DistalP110N tatfRA.LomAN 31 $Nott fitM Stimit inRU C
OLLWIW

6CONDARY C0040thAff8

8 f op temderlos

te total temderlee
.

Demdery X Left Yateft X*Ilpht Yetlpht soll type
No. (ft) (ft) (ft) (ft) Selow Snd

$
1 .00 70.00 50.00 70.00 5

2 50.00 70.00 125.00 90.00 5

3 125.00 90.00 235.00 160.00 3.

6 235.00 160.00 295.00 160.00 3
'

5 295.00 160.00 350.00 170.00 3
6 350.00 -170.00 855.00 273.00 1

-? 455.00 273.00 - 900.00 345.00 3
-4 900.00 345.00 1055.00 390.00 6

9 1095.00 390.00 1170.00 390.00 6
10 350.00 170.00- 370.00 171.00 3

11 370.00 171.00 450.00 268.00 2

12 850.00 268.00 855.00 273.00 3

13 370.00 171.00 750.00 210.00 3
16 750.0') 210.00 850.00 268.00- 3

15 - 125.00 90.00 135.00 M .00 5

16 135.00 M.00 230.00 150.00 5

17 230.00 150.00 235.00 155.00 4

18 235.00 155.00 460.00 165.00 4

19 660.00 165.00 760.00 200.00 4

20 760.00 200.00 900.00 345.00 =6
21 230.00 150.00 600.00 - 150.00 5

22 600.00 150.00 760.00 200.00 6
23 .00 60.00 95.00 .60.00 6
24 95.00 M.00 177.00 113.00 6
25 177.00 113.00' 670.00 142.00 6
26 67D.00 142.00 680.00 150.00 6

'l
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ort n/v/10
6 type (s) of Soll %L 4 /p/gp *

Soll fotel $sturated Coheelen Friction Pore Pressure Ples.
fype lmit vt. tmit Wt. Intersept Angle Fressure Constant lorface
to. (pcf) (pef) (psf) (dog) Param. (pef) to.

1 130.0 135.0 850.0 27.0 .00 .0 1

2 164.0 155.0
lb.0 17. C .00 .0 1

40.0 .00 .0 1

3 122.5 130.5 .0
4 124.5 131.0 1460.0 32.0 .00 .0 1

5 124.5 131.0 1460.0 32.0 .00 .0 1

6 137.0 143.5 .0 45.0 .00 .0 1

1

1 Pit!MillC SURF ACE (t) hAVE Ntu SPEClfitD

Unit Welebt of Weter e 62.40

Perswtric Surf ace No. 1 Specified tv 8 Coordinate Pointe

Point X Weter T Weter
Wo. (ft) (ft)

1 .00 75.00
2 115.00 75.00
5 182.00 120.00
6 460.00 142.00

g 5 670.00 142.00
6 900.00 345.00
7 1055.00 390.00
8 1170.00 390.00

A Nortsontal teethe mke toeding Coefficient
of .170 Nos toen Aselened

A Vertical teethe mke Lceding Coefficient
Of .000 Mee teen Assigned

Cavitetton Pressure . .0 pef
1.

A Critical Fellure Surface Searchirg method, using A tendom
technism For Goterating Sliding Block Surfaces, Nes toen
Specified.

The Active And Poselve Portione Of The Sliding surf aces
Are Generated According to The tenkine Theory.

100 f rial Surf aces Neve teen Generated.

4 tomes Specified For Generation of Central Block tese

.

.. . _ . _ - _ _.._.. . _ , - _ _ _ . . _ _ _ _ _ _ _ _ _
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Length 01 Line legments for Active And Patelve Portlene Of EIl 18/ 4 / 90llidirt Black le 30.0 yf>g

has - X*Left Y*Left X* tight f atight heleht
so. (ft) (it) (ft) (ft) (ft)

1 320.00 162.00 420.00 167.00 5.00
2 460.00 170.00 580.00 160.00 10.00
3 670.00 195.00 740.00 2N.00 10.00i

4 795.00 228.00 kl.00 260.00 5.00
i

t

Fellowing Are Displayed the Ten host Celtitel Of the frlel.

Fellure Surf aces taemined. They Are Ordered * host Critiest
First.,

* * &afety f actere Are Calculeted by the hodified Jerk hethod * *

Failure turface speelflod By 9 Coordinate Pointe

Point a* Surf f* Surf
No. (ft) (ft

1 3M 82 173.02
2 368.26 170.9) i
3 376.56 164.83
4 530.16 173.16
5 732.77 199.54
6 818.52 244.75
7 824.89 253.43

p 8 829.77 263.9)
9 832.53 268.42

~A

1.004 )2 ***
***

%
,

,

Failure Surface Specifled By 9 Coordinate Points

Point X* Surf f* Surf
he. (ft) (ft)

1 358.74 171.?B
2 360.TT 170.54
3 370.51 163.40
4 577.27 178.75
5 730.72 201.09
6 802.21 233.43 _
7 810.96 245.36>

8 818.56 261.65
9 821.30 266.13

*** 1,0n$ . ...

1

Failure Surf ace Specified ty 10 Coordinate Pointe

_. . .
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C.i b

f YL t;/"|90
Point 8 turf fahrf

to. (ft) (ft) WYk 'Nfd
1 MS.88 175.M
i M7.68 176.99

i 3 602.62 174.M
4 411.$2 167.74
$ $N.H iM.M
6 738.80 198.k
7 833.M MS.05
6 836.08 N1.M
9 440.60 A.M

10 M3.17 270.69

** 1.013 "'

Fellure turf ace specified By 10 coordinate Points

Point N'tur f f'Suri
be. (ft) (ft)

1 391.91 175.S$
i 39$.74 176.20
3 600.34 174.10
4 411.72 165.67
$ li9.M 1 73. 0;.

6 731.13 198.78'

i ?- MS.47 236.79
8 800.M #43.N'

f p 9 416.44 N1.22
10 819.19 265.70

'" 1.023 **,1

4

f ailure surf ace specified By 10 Coordinate Points

i

Point X' Surf f*8vef

|- No. (ft) (ft)

I 1 395.M 179.19
2 398.M 176.N
3 403.N 174.68
4 411.91 168.63
5 514.66 t r?.97
6 733.4% 199.02
7 M7.79 2M 53

'

8 818.39 249.67
9 824.$4 262.85

10 - 827.29 M7.35

... g,og .

felture Surface Specified By 8 cocevitnote Points

, - . . . . . . _ _ _ _ _ _ , . _ _ _ _ _ . . , , . . . . - _ . _ _ . _ , _ , , _ , . _ . , . . _ _ . _ . . _ . . . . . _ . _ , _ . _ . _ _ _ _ ,_ , . . _ . , -
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1

i c. . i ?

oyL n/* /9v
Point M turf f= turf Mk 'Yf #
to. (ft) (ft)

1 332.19 1M.76
2 335.16 1M.99
3 478.97 173.M
4 750.03 201.61
5 413.44 D8.65
6 823.83 252.82
7 624.93 263.74
4 431.64 2M.24

e'* 1.030 *** *

4

f atture Surf ace Specified Dr 9 Coordinate Points

Point X= Surf felurf
bo. (ft) .(ft)

1 353.99 170.79 '

2 354.79 170.24
3 3M.M iM.87
4 473.60 173.00
5 T33.31 203.13
6 809.54 234.57*

7 417.14 244.M4

8 423.55 262.65

g 9 626.28 367.14

'" 1.034 *

Fellure lurf ace Speelflod by 9 Coordinate Pointe '

Point M* Surf f*$urf
he. (ft) (ft)

1 MS.57 173.17
2 369.18 170.M
3 375.M 165.98
4 546.33 100.15
5 72$.79 198.82
6= 833.07 252.M
7 M0.90 262.72
8 Mt.67 2M.52
9 M5.45 271.05

ese 1,gg ee

f ailure lurf ace Speelflod By 10 Coordinate Pointe

. . . . . . . . . . . . . . . . . . .. . . .
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WfL 1)/t/pbe. (ft) (ft)

i N1.19 IM.M
2 385.00 174.03
3 MF.62 1M.41

| 4 600.00 163.M
5 683.38 173.47
4 T31.67 202.37
7 8M.69 252.11
$ M6.76 2M.12
9 MF.M MF.47

10 850.14 272.02

*** 1,N9 *** l

<

f ellure surf ace Specified By 9 Coordinate Points

Point I turf f* turf
80. (ft) (ft)

1 357.09 171.45
2 354.74 170.44
3- MS .N 165.82.

4 688.21 177.H
5 735.H 203.37
6 421.35 244.81
7 827.19 254.??
8~ 831.63 Ms.29
9 434.39 264.00

h
... 1.0,i
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.

Y A X 1 s F 1

.00 1 4 .25 292.50 436.75 585.00 731.25
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January 17, 1991 9[$bh0b4

Mr Mark L Matthews
Proj ec t Manager
U. S . Departrtent of Energy
Uranium Mill Tailings Rernedial Action Project Office
Mrst !;ational Bank Building
$301 Central Avenue N.E.
Suitc 1700
Albuquerque, fiew Mexico E7108

SUBJECT: Low: tan Soil Ter.t Data

RETERENCL Contract No. DE AC04 f 3AL187%

Dear Mi Matthovs-

Encloctd please find a copy of the PSI Grotechnical Inv< stigat ion
Report for radon barrier innterial testing. Also included ate soil
test result summary sheets, which list results of the recently
performed testing and data from earlier testing by the TAC. The !
latest results show the inaterial to have a higher gravc-1 content and
a lower fines content than the previous data indicated. Therefore,
we propose to change the specifications for radon barrier traterial to
require soils with a minirnum of 15% by vtight passing the No. 200
sieve and a t.taxirnum of 351 by weight retained on the No. 4 sieve.

These enclosures are being t rantrit t< d to' Ray IW nnet i at the TAC, so
we can obtain concurrence on thir. spt e!!leation chante as ' con ^!-

possible.

If you have any questiont., please contact Cnarltr, Spcncct or Rob
Cooney of rny staf f at 766 3093. |

Sincerely,

MX Torguson Company

< j Q [i+<t w C- $4g
-. , ,m.

J. C. Oldham
iroject 'isectorv

d CD/T.[C/Cf,E / 1 s1
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Job No 3M~M'

Project Name U H Ni - L o w M A y
D*Pih

b6echa nical Attert4tg Specifg NetwraiHDie Dr LampW L6torse Cor
Tr> % h Nymter Cla46/kate Anarysrs Limics Granty
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3885-LOW-R-09-00594-00
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GEOT' CHNICAL INVESTIGATIONi

LHTRA PROJECT - LOWAN'

performed fort

MK - FERGUSON COMPANY

POST OFFICE ROX 9136

ALBUQUERQUE, NEW MEXICO 87119

ATTENTIOM: !!R. JOHN SINGLETON

P C '. FliI NUMBER

355-00118

.

m

E
MON Professional Service Industries, Inc. -

'

230 SOUTH COLE ".0AD2

BOICE, IDAHO 63709

(208) 376-4749
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NE Professional Service Industries, |nc.
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YtsTro ron. MK-FE200 SON COMPANY PROJECT. LOWMAN, IDAHO
P.O. Box 9136
Albuquerque, hH 87119

Attention: Mr. John e ingleton

DATE- December 21, 1990 355- 00118-001 Pg. I of 46OUR REPORT N

REMARKS: Attenhed is our inspectors report, the test pit logs and all requested
laboratory test results. It is noted that locations were described and
staked by our client. The capillary moisture, tri.xial sheer and triaxial
permeability were performed by Dames and Moore Inc., Salt Lake City, Ut.
All other tests were performed by Professional Service Industries, Inc.

We appreciate this opportunity to be of service. If you have any questions
please give our office a call.

Very truly yours
PR SIONAL SER C INDUSTRIES, INC.

).

Bob J. Arnold, P.E.
Division Manager

s

a

.

230 South Cole Road e Boise,!D 83709 e Phone: 208,'376 4748 e Fax: 208i322 6515
. Psmaci
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Professional Service Industries, Inc.psi

itsito roR MK-TERGUSON COMPANY PROJECT. LOWMAN, IDAHO
P.O. Box 9136
Albuquerque, NM 87119

Attention: Mr. John Singleton

CATE: December 21, 1990 OUR REPORT NO : 355-00118-001 Pg. 2 of 46

REMARKS: Kevin Sagez-Project Inspector

I left the lab at 6: 10 a.m. for Lovman, Idaho and arrived at the

meeting point at So.ith Fork Lodge at 7:50 a.m. Upon arrival the
backhoe operator Gerry Rail from Gillingham Construction was already
there. The operator was in having cof fee. At 8:05 a.m. I met with-

John Singleton of MK-Ferguson to discuss the job and to review
radiation safety procedures. At 8:30 a.m. the operator started
reviewing safety * procedures.

At 10:00 a.m. John and I examined the site and talked about how to
handle the soil. A representative from Chen-Northern was with us at
the time to check for contamination. At approx. 11:00 a.m. we started
the first hole examination depth 3'-5', Contaminated soil was removed
first and placed to the right of the hole, when soil was found to be

safe we proceed placing good soil to the left onto plastic sheets.
Over all four holes were tested and examined. Four of the test pits
were to depths 3'-5' and two pits TPl and TP4 were extended to a depth
of 7'-9'.

Soils were the result of the weathering soft granite producing a granitic
sand: scil. .

We returned to the lodge' to check and discuss what tests needed to be
performed. At 2:00 p.m. I lef t the lodge to return to the Boise lab. I

returned with 12. five gallon buckets for further testing. On the following
day six buckets were prepared and mailed to Rogers and Associates for
further testing.
Nothing follows

'
.

Respectfully submitted.
PROESSIONAL SERVICE INDUSTRIES. INC.

| I
'

1

230 South Cole Road e Boise,10 83709 e Phone: 208/376 4748 e Fax: 2081322 65 t 5

|es mi
,,



.

.

1

TEST PIT LOGS* :, .
TP-1 TP-2-

Depth: 3'-5' & 7'-9 Dept h: 3'-5'
Locations it11812. E10969 Location: N11450 E1076

'; J
1.

g O Surface 1 g 0" Surface ij
t orounic seal, ,i 9 Blech Uranium i.

i cart b r o w r. . d cor.:, amination and j
'

*

| 2" i |} organic soil. [
'

)
j Brown, weat fine

g y 2" ,

h granular, anc
4 h Dark brown, weak fine ;

( weak subangular q D granular anc week y
a blocky sanov loam. j ] subangular plocky ji

i 16" sandy loam. ;> n

A Weathering of ] ji 6" j
granite into sand. i a Blocky sandy loam. i

,' 42" ii [i 50" ]
; Sample color :. ;' Samples color value is

{
i, value is 4 chroma i. il 4 chroma is 2 hue h
i is 3. 10 YR brown. ?! 3 7.5 YR brown. ij

; 90" I; he

Samples color L il Brown to light brown, ji

j value as 5. chroma | q mastsive and single j
j is 4 10 YR yellow ;; grain gravelly sand qo

: brown. 00 to 05 % fine gravel...,~

( Increasing larger
.! q Evicence of larger .j

j rounded weather geanite i .I weathteing granite ji
j with depth. .i | below. q
I! 108" -End of E::::avation 60" -Eno of Excavat ion- ti .

TP-0 TP-4
Depth: 5'-7" Depth: 3'-7' & 7'-9'

Location: N11149 E108CO Location: N11312. E11058
i '- r -- a

d 0" -Surf a:e i '; 0" -Surf ace - j!.

J Clean contaminated | (: Organic soil, dark /j quart: sand. 4 it brown. d
,1 3" :' 2" j,. ,

4 Original organic :one. ii j
j 5"

4 j SAME AS '.

I j Dark brown silty-loam. g t
|

'j { TP-1 ;j!
?"

Brown sandy silt d r j,

! I increasing in sand and | 16u

[ red colorati an with | h 55" q

|j depth. ,, i, samole: color value y
' g 62" n 3 is 5 chroma i s 6, 10 ,j

;j Sample ( ;; YR yellow brown. j'

q .i 100" ;j
Sample: color value dIncrease in theu n ,

y q is 5. chroma is 4 10 E! j size of roundeo
;; weathering granite ; i YR vellcw brown. !

j and red iron statning-

4
y ]

i j with depth. H !

ii 84" -End of Excavation -| 108" End of Excavation- i,
'

,

Note: Color values are from Munsell's Soll Color Charts. |

. .
. . ..

. - _ _ _ - _ _ _ _ - _



+ W- e- 2,-,_m-e . . . - . - , , _ _ _ . . . ,,.3

il ** * ' t' ' ) $ .+ '
'

.

U.SSEEb Y I* b -.

*& I == " * Q ,

+ |t'' ~~ ' / f
~ ~ ~ ~ g(' '' *

.. g. , ,
_, ,

. ,(
~

,4*
' ~

_. i $M.. _ .., , %'W ..);# ,I . . ,, . .s ,,

. i ' , , , n.
,

.- u .,

; ,~j . t* 9, ,,/.
.. ,

,. . ? - g. , . c
. ; sa.- .

.
.

;. q ,,. .. ; % I''-
_ g,

., -- y- ~

. -
" .

s,

}
~

. ..; .. '; s Rg
' $ W|'r 1 %9-
c-

*

|- k,
,v. M: ' q ./,mN

' N
, -

! Ilf 'N i (A.?A .) ,
,n ~ ~ ma- , m} ; , Q'

_ '

.. '

' 7, Lg./ . /oo ~ ..

. . ',.$( y,u ;! 5 4. 3
,

'

'Q}; Q g % g j Q;f,0.s,
. ,., ..,

p'*6j
'

: - . . -

,

~ . , .
'

-m v- , , .

., ,r. 1 ho.<. . . . , .~,..
.m . . . , . . , . - . .....e. ~ p.

. ..
.

g' < ., r
. .

0| " !. * ' g$sE.
. .

i I - C , .S 5
~

:{ 3
*'6- -- ' ,, --

$.s.,,,,,,_ t; ;- | 'Q= ' "

%4s. m
. '

-

,~ g
.

y. n. ,/ .-
-. ;. :. ,. < > -se;;,

.a. .
.I.

~w q,,*Wg ?**;,k, y p.
h

,3-

g ..

^ $2 g| 4
* : v3 ,

v$
~ [ Mk )h h ' N ' 'k ;1 I"

.

I' Q % y'3..
- v 3 .,

f.,y...$, , ,--|
3<- I'S!'

e..l.5. ' f', p} ., % .
.

's 't. .

,, . - .

!,,7!'. s7 Mb r,'Q ,.., '

' |" g
p; d (%k[ ,

..

N,- * r,,

''
- - w -

,. ,,.

7 ~ ) $. .3, . y". < : , , ,
- ~] .

-

,,
- ~,' .

'

< ..
8 . .

- ,
- +a

.

, , .
t.. w..

., .; ..,s
'

* ' %

s- h 3 ..y < -p...-
3

-

. . , ,h
.

.\ -
9,pa

E'.. e J, y
', G ', (

. , '

.(!i- , . :.,\, .

'
,

1 ..- - ,.

' ' I | ,'. 't h P p
. . ...

.~. g
. . .

.Y N .- 1* S g 's *

u| |
_

K' . * j
** . f ,;.

'
.. ,' V 2-'|'' .

. ,

. , . - .m./ ,
,. . - -..n : . .. ., g .. ..*

,
.

I\i
e Jr

- M ' ')n -
6

[* i .. .,
N

-
-

s g:
.

i ag I .1g ; ,
s

| 7
- .. , u . f

=.
. 6 -

,

~

A 5 e '- $,'' .,

_ g

y>. x ..y v.7 qp ;.y , 9 p;~3-
_

4 >
. n. - - ~..- -

!~ !$[ !j.b!- .!~ g
'

v
j y

'

, w .- , ~ . ..; ._ s. -

r- ~ - .- .*- ..*'

\{.- ,,f iQ 'N .s . , . ...,
,

'

hM h c' N#
'B'' N. s-

,-..

. . _ -



.
,

:

*: -

=
Me8 Professional Service Industries, Inc.
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REMARKS TP-1A @ Depth 3'-5'

I. Particle Size Analysis with Hydrometer (ASTM D-422).

Sieve Size Percent Passing

2.u* 100
1.5" 95
1.0" 92
3/4" 90
1/2" 07
3/8" 05
#4 76
#8 66
#16 53
#30 40
#50 30
#100 24
#200 20
1 Min. 20
2 Min. 17
5 Min. 15

15 Min. 12
30 Min. 11
60 Min. 10

250 Min. 8

II. Atterberg Limits (ASTM D-4318)

Liquid Limit 24
Plastic Limit 19
Plastic Index 5 ,

,

III. Natural Moisture Content (ASTM D-2216)
'

| Moisture % 3.7

Respectfully submitted;
PROFESSIONAL SERVICE INDUSTRIES, INC.

| 230 South Cote Road e Boise,ID 83709 e Phone: 208/376 4748 e Fax: 208!322 6515
L



. .

.

..
.

.

=
#w8 Professional Service Industries, Inc.
prom

REPORT OF MCISTURE DENSITY RELATIONSHIP OF SOIL

TESTED FOR MK-PERGUSON C0KPANY PAOJECT: 1.0WMAN, IDAli)

P.O. Box 9136
Albuquerque, NM 87119

Attention: Mr. John Singleton

DATE: December 21, 1990 OUR REPORT NO : 355-00!!8-001 Pg. 6 of 46
.
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MOISTURE CONTENT, PERCENT OF DRY WEIGHT
Respectfully submitted.
Professional Service Industnes, Inc.

PsmoM 230 South Cole Road e Boise. lD 83709 * Phone: 208/376 4748 e Fax: 200/322 6515
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REMARKS TP-1B @ Depth 7'-9'

I. Particle Size Analysis with Hydrometer (ASTM D-422).

Sieve Size Percent Passing

2.0" 100
1.5" 93
1.0" 88
3/4" 85
1/2" 81
3/8" 79
#4 70
#8 59
#16 45
#30 37
#50 30
#100 22
#200 17
i Min. 17
2 Min. 15
5 Min. 10

15 Min. 9

30 Min. 8

60 Min. 6

250 Min. 5

II. Atterberg Limits (ASTM D-4318)

( Liquid Limit NP
| Plastic Limit NP
| Plastic Index NP
| '.

III. ttatural Moisture Content (ASTM D-2216)
'

Moisture % 10.0

Respectfully submitted;
PROFESSIONAL SERVICE INDUSTRIES, INC.

|

| 230 South Cole Road e Boise,10 83709 e Phone: 208!376 4748 e Fax: 208'322 6515
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CAPILLARY - MOISTURE RELATIONS
Af**f'M * D 3/ l '.'

. . .

t.ocotlen: UA)W JU IU l] Sempis No: Y~Y<

'

pepth: ~! - e * Oste: _ swv i n /_9 ~ s*xie og/se
Identification: f r re Mtd d 0NC Soiliype +i '-4 5^''' <ed
initial moisture content- ' V O I' %"f;O Sample typr
laitisidry unit weight- '- 8 V E '/cm' M Bu)/ft'; Porosity /*t - %*

Specific gra vity- R em,# r k s: '1/ f ''''' /'' '*(-*

n A* 3 re? .; "
Y,

// s 0.W0 x

k
'

. (t) Tession. - BA E t yt o.; e.g g,a sj,0 .,, o sg o

-$ G) Container numbet
f f,3 u ,7 pf, 3 ,g ,f py ,, ,,,

(3) W of container and ring + ws sample, s

-\ ( W*"=) 47.9 .e .1 so.4 V9.5 V13 Vf. 3 'lf O V V. ?U
'

(4) W of conta;nce and ring + dry sampic, g (W,.) yf4 , , . . . . .

o (5) W of moisters,3 (W.),(3 4)
V

,g f, g, , 7 7, 7, ,7 j,9

g (6) WI of containct and ring 3 (W,) q.3 . . , . . .

5 o) wi or dry mpie, g (r.3 (4 6) . . , n . . .m
-

(9) Moisture content % (w)($ + 7) x 100 f y ,, j ,,4 , ,, q jp, q ,3 , s j,t .j , , f. ,

(t) Unit wt of dry Sempne (w) f. gg . . . s . . s

5 (10) Moisters content, volume percent (w.)(8 x 9) is,t 399 y 9,p yy 3 zu.3 / V. 6 #? t 9L
0

N /H s'TirM

** 246!st soak.
5
3 /40
a g

goo.

lYo

\
D

tio
~ "

s

1- ia
.t - Jeo
a

'

|y
Sb**

5
t

WO

- roe

%
# N ,

f$,\ /mw:o J
. - 0.

0 to 20 30 40 60 60

MOISTt#E CONTTRT (%)

'

Dames & Moore
,
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TRIAXIAL UNCONSOUDATED UNDRAINED-Sat.

Boring TB 1 Sample Remold 7 9 feet
*

I
.

.

3000

2500 -

3

& amC ?
1 /1500

100C

-
.

I I

O 5 10 15 20 25 30
% A)0AL STRAIN

-S- Sheer 8ttee

'

.

.

l
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* rage 11 or 46,
,

' ; ..

,

i>

Triaxial Unconsolidated Undrained - Saturated

4

Boring TP-18
Height I 4.971 REMOLD 95 5 MDD at OMO
Avsa 1 4.449 7-9 feet

Confining Pressure 504

LOAD RANGE O.000 /%

Initial Final
Percent Moisture 14.0 15.6
Wet Density pcf 131.1 137.7
Dry Density pef- 115.0 119.1

AXIAL
0EFLECT HEIGHT

% dial change 51-53 51-53/2
LOAD in. in. E% psf Psf -.

40.0 0.000 0.000 0.00 0 0
490 0.005 0.005 0.10 490 245
790 0.010- 0-.010 0.20 788 394

1050 0.015' O.015 0.30 1047 523
1300 0.025 0.025 0.50 1293 647
2100 0.050' O.050 1.01 '2158 1079
'2750' O.075 0.075 1.51 2709 1354 .

3210 0.100- 0.100 2.01 3145 1573
3580 0.125 0.125 2.51 3490 1745
-3960- 0.150 0.150- 3.02 3841 1920 .

4300 0.175 0.175 3.52 4149 2074 j
4530 0.200 0.200- 4.02 4340 2174
4800 0.225' O.225 4.53- 4583 2291-

5070 0.250 0.250 5.03 4815 2408-
5290 0.275 0.275. 5.53 4997 2499
5530 .0.300 0.300 6.04 5196 2598
:5730 0.325 0.325 6.54 5355 2678
5930! 0.350 0.350 7.04 5512 2756
6040 0.375 0.375 7.54 5584 2792
6250- 0.400- 0.400 8.05 5747 2874
6440 0.425 0.425- 8.55 5889 2945'

6600 0.450 0.450 9.05 6003- 3001
6770 0.475 0.475 9.56 6123 3062
6890 0.500 0.500'10.06 6197 3098
.7040 0.50.5 0.525 10.56 6296 -3148

''
7170- 0.550 0.550 11.06 6377 3188'
'7500 0.600 0.600 12.07 6595 3297
'7770 0.650 0.650-13.08 e754 3377.

<

8040 0.700 0.700 14.08 6908 3454
8310 0.750 0.750-15.09 7056 3528
8540- 0.800 0.000 16.09 7166 3583
8800 0.850 0.850 17.10 7295 3648
9080 '0 900 0.900 18.11 7436 3718.

9250 0.950 0.950 19.11 7482 3741 1
l

! ~ l
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9440 - l'.000 ~ 1.000 20.12 7541 - 3770
9650 1-'.050 1.050:.21.12 7612 -3806
-9830- 1.100 .1.100 22.13 7655 3827
- 10040- 1.150' 1.'150-23.13 7717 3859
10270 1-'.200- 1.200 24.14 7791 3895-
10470- 1.250 1.250 25.15 7837- 3919
10670 1.300~ 1.300'26.15 7800 3940

-q

.

e

T

..

.

_ 1

.

-g-

.-1

4

4

4

4
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/Dames & Mooro g 7g

TRI AXI AL TEST DATA SHEET' '
LOW PRESSURE.ENGLISH

,

-
.

8MOwner -

Jo6 i GM
|,

Location L/ d k' -

Boriat i I * / /3
Sample i fMeL0 1(b //Dn j p N (,,

Depth 7- 9 '
,

Deflecting speed 0 ./ o inf rH

Laterel Preuvre .57 5 spp
|

f " '

~ .

Satursted g Field Weisture h
- -

| -

.

Setup #////90 Tested M (d.E0ffice)

- # SoilType M ri 7C recsoy ud'

,

. ' ' . .
' ' ' '' '

-

4 mfd = /2 f. / ,) pg e y*, ', '
*

|
-

n -e .,3 .

''

L j In'tici . ,e eio

r ' '. ,, , - '., .

. ".
.

Weight soil & dish no,

,

4 . ? '' ' ,
. *y.

: i. . . . . , . , .
.

79 . @J . Dry weight soil & dish
s -

,

t ih Netlots of moistureg' ' , - |
i

, ' ', , ,. ,
.

weight of dish only
i , . :..h.',t"e *> -:

-.
.

;

- .
,

Net weight of dry soll,., .. -
- i

'
'

' '

'

Wotsture, % of dry might /d C / f. G
, 'pe .:p v - . ...

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

Wt solids + moisture w, > P o ; 7?# .9 gma.
.

'
"

; ". < . _, . .

,|.. Wo w 454 wf ig,-d
i 'e .

.

'a

"- --' -
-

'E Weight solids w, M3. L gms
'

'

',

Wet density Wf - Vf /3s.! /3 /.7 pgg

Dry density / /f o / 9. l pcf'.., , .. ..,
.......... .. ...... . .. ... .......

Net diameter Do 2.V/4 in.
i

Area (0.785 D$) Ao*/fftfvus/?g;n
Height Hn T00 |Af97I in.
Volume (AoHol - 1728 V$ tu. It.

Volume ( AoHo) x 16.4 Vo37f.7 3 552.7 o cc

Specific gravity of solids G:

Volume of solids W: + G: V - et

(Vo-V ) + Vi e,

|.
l' bu'ette reading cc

Burette reading under pressute cc

(V - V ) Vs epo 3

,

, . . . - , , , , - , , , - - , --. . - . . - . . , - - , - - - , - - - . . , . . - , , - . . , . - - , . , . - . - - - - . . .
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Ecuoc P.h Moore
*

SATUR ATION DATA-
.

7ROJECT: P .I' no,: .c 2 7 i,oex7,oy 0 tj e .'

Boring No.: M ~/O Sample:If'N'ot # Ospth: 7* f (tt./m.) Set up: Y '' / d / 90

o3 * J I osi = 9Y ptf Type of Test: 4 V ~5" Cell No.: Dial No.:
'va

_

TIME f EXTERNAL,

CHAMSER BACK SWRETTE PORE'

DATE PR E SSUR E PRES $URE OR PRESSURE O B
(P81) (Psi) DIAL 0. IPSI)CLOSED OPEN

H 11|f0 t v2 r is/g t oko e w s t,/ TV 4 495y c.o s/. t

0 89/19 / / it t /

/s e o t s~b 2. sc hse Ma o 4 9 9 3 / fM.4 *r f.e / 2ri jlo

a 4' f/4 / /
/ Svr'' isve. 4 /s3 cec sc.s te(V/ sH T 11 o / V1. S

(", o r Jr loo c.w : t) ST :it It sc vP. o Sr e /oe

/,, ,, /,,i,, . . ~ ,

/ /
/ /
/ /

( / /
/ /
/ / s. c.

/ /
~

/ / ,'.'

_ / /
'

/ t

/ /
/ / ;

/ /
/ /
/ / ,

/ / l
'

/ / |.

/ /
'

-

/ /
/ /.

_ -- - - - - -

a a, t
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UACK - PRESSURE ''** ~~ '' "

PERMEABILITY TEST DATA. , , .

P G T.o owne,

Jok t 55'S |' O E S' ' :D ? ?
Location M'

s oring i F- /d
sa snpie i 95 b MC 6 f$t#40s O<

Depth 7-9'

Dettetting Speed & in/ fH
Min

Lateral Preuvre 3 . 5~ F

Saturated I Fieid unisig,, ['
Set Up OI ,T este d /8 /' /f e (&ttic,)

soiliype Sl' Jit rv F-C P.OV ew

| n ' ~. ;
.-

___

/> :,s
'

init.ei rinei __

|
;

.e i Weight soil & dith no

' Orv might soil & eie

Net lou of rnoisture _

Weight of dith only f
INet weight et dry toil

Moisture, % of div weight /dC _ / / E.-
,

'

-| ,

| !. . .

' r- - i*j j Wt. Solidt * moisture w,,V, Q y @ ,f ,3g
,

iWe - 454 w ; ,,,,, Ibt.

V/fa Y '
''

Weight lo! ids w gmsg

Wet density Wj Vf Ijht ///o o pg,
g
' Dry dentity //( 0 / 2 2. . (., p g t

.

Nel diameter On 2 d'4 in .
,

Area (D 785 D$) Ao. /;.f t L.. J. S e st sq in*

n , S * 0 0 ,,E. *I $ Y sn,Htighi H

Volume ( A hol - IIIS Vo- CU Ilc

Volume (A Hol a 16 4 Vo_2tf W !2/l f(ggo

G .. [ _,Soecific gravity of solids i
_

Volume of solids Wg - Gg V rgi

I(Va- V 1 - V, e,3
'

lailial burette reading cc

Busette reading undet prellde . _ (C

|{Vp - V ) . Vg 9 _

AV* Y. SY Y /O " m
.

!

- _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Dames & Moore. .
.. .

SATUfl ATION DATA.
,

I

( PROJECT: PST No.: -@ ~I i t.OCATION: UAll * !

j. . . . -

Y'/O Sample: ''M 4 "A pth: 7-9 (ft./m.) $st up: / /Borin0.No.:.
. . 3 p.U T ?a'

03 - M psi e ptf Type of Test: Pd# Ceu No.: DM No.:
,

19
___

y
, .% . .

ye EXTl RN AL
. s, . .

TIME *

. . CH AMBE R .. BACK SUR E TT E . PO R E . . . . . . . .
DATE -

PRESSUR E PRESSURE OR PRESSURE 6. B
. . 7 50 PSU O! AL RDO. F60 -- .. . closed OPEN -- -.

(CC)/(IN.)
-

O f..... 3
.

. . /. . . . Q.es aCd O_ ts. . . ..
...

9e / E t- 1...
. . . . . .

e to 4. . f ' O_ o , c~ T/2t-G .
"

. s-s=
. . . . _ . . . - . . . - . . . . . . .. . . . . . . . . .,,y,,. . . . . .. ..... ..

/J/1 13.1B Mht'e w 2 t.'J g. . de ty g 9.0 21.9 | ,,,,|J o
3. -. ,.g . yg . . . , , , . , - . m. y . .Q.

'
. . . . . - . . . . . -- . .

.s,.
. . . . . - . , . . . . . . . .. . . . . . . . -

.

| ' ".

. . . . . , . . . . . . . . . . . _ . . .

l .rp /Yt.5" | ed.0 90 1.1 e n. 7 ' *' '

..
t *

[ . We} | i . . .. .

. . . . . . . . . . . . .
,

. . . . . . . . . . . . . . . - . . . . . . . . .
,

. / ..

/rh Ns / VN e Dl5* d3The Il 3 '| |' ''

|,''?i ii ;
. ... - . e;

.p g.,., y .. . _ . . . . . . . . . . . . . - - . . . . . . . .. ._ .

' / ! -u'

-- . . ' . . ., .. '/. ! 'd- I
. . . . . . . . . . - . . . . . . . . . . . . _ . -

'#fFT'.
~

D .'/
_ ,

. .. . . . . . . . - - . . . - . - . . . . . , ,

: )'ja v'S.
s ,j * .

.f.' c',g.3
..

. .v pr . , e.
.. .

. . , :.
. . n. .s , s.

_ " n'T * (H W ' * n 1 A ".*T*4 A P.!d W TS * P St h'Tn M_LI OSI O M A A 39A HT)l1H 1M22' i~ ",
.,

.
.

' '

.

/, . 4 8 't! @- h!s - / ,m mu nis en .om s emna.

,
. .. . .-

,
. ,- _-

s |,. i - ' . , ,,A..i,%e.-
'

!
.. . 1... .... . ~.

- r.

. . . . ,.s..

...n . . ., . . . , . . . . . .e ....c .. .~ . .r u . -._.,i. ,m,
. _ - .

rs . -. . .~

? k '; * . ,']

{*{'..}.p,; Q.a(rw;u
* '

. .

..,, ........ . . . . = . . . . . . . . ............ ..... im e v i i r- v .m.m.o m . .s..Ws ' '. 3
./ A' .% . . ij.*y,$. - 'y;l.t[t13'

. '

'. 3:
' ) .' .'.' 0^?'#f ,( '## #M '""''m( '

'

( ' H1. . . . . ........ . ......... . . . . . . . . . . . . ...... . . . . . . . . .

. .. [i .g.-

.toVL3 duJMA4%y JAtYmD3 . . . . . . . . . . ~ . . ...,.. .. .. ........ . . . . . - . . . ............
!.wqyr. ' .w1'

00 . . (V A) lOV Ml DDW,H3 JA10'i3T 3 'US JAHl'i /
.!A%m...'73F

UJ JAITIF.
...

/ . . ' .

. . .. .. . . ... .... . . i.y! v oiTAc'JCC'AO: R3Q. 7.tUJOV .2AMI33
_

$3k).I.t y \ VN .j*X.) t :n. d ?. :rJCGA5 3 fAW 3.

/ .*.d

n9 / e.. ;ve a .HIJ.Dt =
'O... .. . - .

.>w
,

b,'*\ '} %, **M , W 'h 5*

.g y ") ..m nn') |r'v_,

.g.
.

/ .; .. . . . . .

I s.

/ -
.

p,,, % ,, '/. .. ', o
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PERMEABILITY TEST BY BACK PRESSURE |

CONSTANT HEAD (Pbp), ,

PROJECT; '' 3 ' I '
N O.: - SD77 LOCATION: _ _Nd -

|

Boring No.:7[!$ Sample NoJ MNO Depth 7"9 ' (ft.)NTuted ty: W /2- / 2- / 79.Lf.rn * '

,

|- \

4 t. EXTE R NAL
E LAPSED CHAAW ER SACS ( SACK . SURETTE IMTERNAL Q MOATE YlME TIME PRESSURE PRESS 1 PRESS 2 OR SUR ETTE *ec) (ce)(MIN) (P91 (PSil (PSI) DIAL RDO. (CC)

(CCl/t!NJ.

tt./s /fp C9s1 o 4 t s' 39 Be E B ./ /1. S b/

/d e f 9.f
a to / b 7.0

/0ZD 2. G
' *

/* i = c +'t . s~ .59 5e e s .t a t . s*

/CEL 22 t /91
/0 W 7. t., '

/d 6' 7 .s G
f toS7 J.o

/r 4"L zy.t v er .o .

se s~B o 4'2 . C~ 19 so 29.1 2 2. 9
// // 25.9 /2, g

J/% 9 in E.t

// B 0 0 %!t.r 39 30 25.t 2 6 . *E

/f N 4 20.(o
/s4 f to 1 */ r n .r /1. 6 ~ ! !'

/<57 o
| n z .a..a .

. , .

., ; :..

\ Cr,-Sspi ! *

49
4 . . <. ..

at y,. t: M: .. ::

:du C * e s 4 *Nc 6 /||g. ;

. -

6c
.

.

t ..,

...c. .

*- . _ * s.a g a' c . .-
*

. ,
,, ; ,,

' ' '# 8

|- 4, c.,,,g , i 4. E .'
C -

e
*

.
3

,

' -

_
.

N 8 ''s

''

u . .ur cs )r .

c- su. qo) - 'm
s

ESpeg

i .

(

k.[ .
' 'x fol

~
.

- - - - _ _ _ _ - - - - _ _ _ - - . _ _ _ - -
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PERMEABILITY TEST BY BACK PRESSURE CONSTANT-HEAD

Professional service'Industles 5461-025-5077

' Sample Number' TP-1B
,

Depth 7-9 feet- Remold 95% Mdd at cmc

Initial Final
Wet Density. pcf 131.1 140.0
Dry density pef 115.0 122.6

% Moisture' 14.0 14.2

Height Initial 3.000 573.5 Wet soil and dish
Diameter. Initial 2.41,6 515.4 Dry soil and dish
Area Initial 4.582, 100 dish only*

-'._ Volume Initial- 225.44 473.5 Wa Initial
Initial dial' 1.084 ~ 474.5 Fina'l Ws
- Final dial 1.09 415.4 Weight-solids
' Initial ec/in res 0
Final-cc/inLres. 23.1

Height Final -2.994 7.605 cm
Diameter Final. 2.343

= Area-Final' 4.308 27.817 cm*2
Volume Final 211.54

,' Height' change -0.006
-cc/in reser. 0.008
Volume ~ change- -23.100
Cell' Change' 9.2

~ Net Volume Change -13.900
h=;T/8 press. diff' 9 ~ 630.90-cm

__

-Standard Waterf.005-N CaSO4- Elapsed:
Time- K-

Hydraulic Gradient minutes cc's cm/sec
-82.96

_4.59E-06
..

17.0 11.60
4.0 2.70 4.54F.-061
10.0 6.80 4.57E-06-'
13.0- 8.'60 4.45E-06.

K Average = 4.54E-06 cm/s
i

'

Page 4 of.4
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e8 Professional Service Industries, Inc.

POn
l

TESTED POR: PROJECT:
MK-FERGUSON COMPANY LOWMAN, IDAHO
P.O. Box 9136
Albuquerque, NM 87119

Attention: Mr. John Singleton

December 21, 1990 PSI Project # 355-00118-001

Page 19 of 46

REMARKS TP-2 @ Depth 3'-5'

I. -Particle Size Analysis with Hydrometer (ASTM D-422).

Sieve Size Percent Passing

2.0" 100
1.5" 96
1.0" 93
3/4" 91
1/2" 87
3/8" 03
#4 70
#8 72
#16 70
#30 58
#50 48
#100 41
#200 34
1 Min. 29
2 Min. 24
5 Min. 21

15 Min. 17
30 Min. 16
60 Min. 14

250 Min. 10

II. Atterberg Limits (ASTM D-4318)

Liquid Limit 25
Plastic Limit 19 ',

Plastic Index 6

III. Natural Moisture Content (ASTM D-2216)
l Moisture % 11.1

Respectfully submitted;
rrturtdd1UNAL 5ERVICE INDUSTRIES, INC.

|
! 230 South Cole Road e Boise. ID B3709 * Phone: 208/376 4748 e Fax: 208 322 6515
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fyon.rte 8 Professional Service Industries, Inc.

REPORT OF MOISTURE DENSITY RELATIONSHIP OF SOIL

- VESTED FOR. MK-FERCUSON COMPAl4 PROJECT: LOWMAN, IDA110

P.O. Box 9136
Albuqueruge. M 87119

Attention: Mr. John Singleton

DATE: December 21, 1990 OUR REPORT NO : 355-00118-001 Pg. 20 of 46

TEST DATA

Voua1 Classecation: Sand with silt and gravelm.._...... . . . . . .
__ . . . . . . . . .. . . . . . . . . _ . . ._z....._........_........ . . .. . .. . . . .. . . .. . . ..r._... . _ .
._ .... . _._ . t._ . _ . . , . . . .

.... __ n...
._ ._

. . . . .. _ . . _ . _ ..
. _ . . .,_._.__._._._.t.:...a .:*m gn " :4g .

_ _ . . ._ . ._. _.. - . . . . ._ . . ._ . . .. . . . . ...
: g ..,..,......g.. . . . _ . - . . . .. .. . . .: m * ;.. .. -..

' f t.n stu ::~.. "= t h $ ample Source: TP-2 3-5g.u~".. ; "' r

j :";it ;! ;... ... ? . Min u ;in ; ..tullu .nj gh . :: t a .. . ; .Mu

u:.1:.;n. "..!:t:: . h_..'".'?. ..:1.j=_ ;: j :.

:u =.~rno m . . . m - -~n=
i:u. |u_ t :l...n= : ... . . . =m Method of 'est- ASTM D698 Method D

...u. a.l.u.ttm*: M. ?.c.T. ..1 : ' . . . . . . . .=== . m. n
' . . .. . . . . . . .. . . ..

- : n -.=m --.u-r: a .=.ar
m==

t .~ -

:.---qu n mr rr- j = ym =-t== n ,=.li:--

#:"i..i. .".i.ii.. . . .. .ii.E. .ii.i.iii.i.n..ii.H.iiH:t1
"

Dii.:U_i B, .iin. ".,i.i I.l.i.- Test Results.
**t*..... ....t 1..... .. ..

p..g.. ...... ...g... ...
.g g g .... .. . q... . . . , . .

y.. .. . ..g...q.. . . . . .

.: Maximum Dry Censity 121.0 lbs/ft$
.

. . ~ . . . . ..... _. . . . . . . . . _ . . .. . . , . ............_...a.......... . .. . . . . . .
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SPECIFIC GRAVITY OF SOIL ( ASTM D-BS4) Professional Servico Indusines. In:.
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age =s Professional Service industries, Inc.
jpdr@s

ANALYTICAL REPORT

Tested Fort PROFESSIONAL SERVICE Project: Chemical Analysis
INDUSTRIES, INC.

254 S. Cole Road Lab # 12093 and 12094
Boise, Idaho 03709

ATTN: Bob Arnold

Datet December 11, 1990 Report #214-03154-01
onemenmanemanne**e********a****eanan**nen.***n**eenemananmen*n****..

Date Received: December 5, 1990
Sample Identification: Two soil samples labeled below.
Methodology Employedt EPA Methods for Chemical Analysis of Water

and Waste
Analyst CM 12/11/90, 1233

Results P_erformed by

Sample ID: TP2; lab #12093
Walkley Black TOC, % 0.32 CM 12/11/90, 1223

Sample ID: TP3; lab #12094
Walkley Black TOC, % 0.29 CM 12/11/90, 1223

I O.A. DATA
Amount Spike

ddl Blank Orio Qgg Rpd % Spiked Rec. t

Walkley Black TOC 0.32 0.23 20.7 -- ---- --

DATA REVIEW AND CERTIFICATION

The information given in this analytical report has been reviewed and is
certified to hav been prepared according to the methods cited herein.

r

G $ ]5f|||ED
I ~l

Respectfully submitted,
PROFESSIONAL SERVICE INDUSTRIES, INC.

'

,

.

I

* Deer Perk. TX 77536 * Phone: 713/479 83076913 Highway 225

|
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CAP!LLARY - MOISTURE RELATIONS
.

U r a - p .ui t z.

* Losation: UNW N0 tU 1] Sampts No: W*L
De pt h' 3~5' Date: s r>ttr i a /_t - not igjie
identsfication: U Ve NMM # 0 4/ c- Soil typc- EMPV W 3e' P

Initial moinute content: %: Sample typc- F v t at
/ IV' g/ c m *- #V9 lb/fth Porosity: glaitial dry onit weight-

Specific gravity- Remarkt: M ''/7 * /2, o e_ s t . r f.
A* 3 ove M s-fp N. e.vo A.

(t) Tension. 848 # .itt a.g e. g 2,o 4/, o 7, o if o

(2) Container number
f fg u ,7 pf, 3 ,, e ,g. *ggg3 . .,,

(3) W of container and ring + wet sampk, s,

(W =)
|

447 95 v1. 9 v9 7 v 7. G W5 v6. 2. S'T 1
a

(4) W:etcontainer and ring + dry umpk.g(W,.) y9 . . , . . . .

($) W of moistvre. 3 (W.),(3 - 4) q, , g g, y,, 7. g f7 y, g y3 33
3 (6) We of containct and ring 5 (Wel yo . . > ' * * =

(7) Wt of dry sampic, s (W.)(4 - 6) p$ F. . . . . .

'C. ist Moisture content, % (w)(5 + 7) x 100
er.7 tr.7 2i. i 10.5 /ro , _r2 . I < /. 3 P7'

; 19) Unit wt of dry sarnpk (w) ,,7 , . . . . . r.

110) Moiuvre content,,otome percent (w,)(8 x 9) JJ 9 vt B 3t B > ?.1 27.6 2r 3 l, /s 9 /s 0

* mirim
-- . . .

2

/40 "

O - Te0
I

/Ye
%

/g k

-|
.,\ no a-

; y \ - ,..

,.

G 8 f0

- -.., , .

1-
.

<
40

- fo*

E. O %

led see,<wa ,,.,)
o - 0

'

O 10 20 30 40 60 60

MOISTLRE CONTENT (%)

Dames & Moore
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TRIAXtAL UNCONSOUDATED UNDRAINED-Sat
Boring TP-2 3-5 feet Romold 95% MD0*

3500
l

_ .ammmene m-m-a-a\
* --

_

_

-

2500 MP'"!
a

em ;
8 m

! / I

G 1500--f
_

1000

_.
EE

0::
,- 26 %0

% N

-m sn., sv

>

~ - - - - - - - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Triaxial Unconsolidated Undrained - Saturated

_ . _

Boring TP-2
_Haight 14 ^. 9 74 5 REMOLD 95 % MDD at OMC
Arca I :4.553' 3-5 feet

Confining Pressure 504

LOAD RANGE 0.000 1%

Initial Final
DOrcent= Moisture: 12.5 16.5
Wat Density --pcf :129.3 135.5
:Ory Density pcf. 114.9 116.3

AXIAL
DEFLECT HEIGHT

%- dial change 51-53 51-53/2
LOAD in. :in. E% psf Psf

0.0 0.000 0.000 0.00 0 0
640 .O.005' O 005 0.10 639 320

:870 0,010' O 010 0.20 868 434
"1360 0.025. 0.025 0.50 1353 677
2600 0.050 0.050' 1.01 2653 1327'

,

3710-:0.075 0.075 1.51 -3654 1827
4370 0.100 0.100 2.01 4282 2141 '

4700- 0.125 0.125 2.51 4582 2291.
4980. 0.150 0.150 3.02' 4830 2415 '

35230 0.175- 0.175._3.52 5046 2523
o 5350 0.200~ 0.200 4.02 5135 '2567
!- 5480;.O.225 0.225- 4.52' 5232 2616

'5590= 0.250- :0,250- 5.03 5309 2655
uS690 .0.275 0.275 5.53- 5375 2688.
'5790L.O.300- 0.300 6.03- 5441 '2720.
5910. O.330 0.330 6.63 5518 2759 -

6010 0.360 0.360 7.24 557L 2788
; 6110. O.390 -0.390 7.84 5631 2815

62201: 0.420 0.420 8.44 5695 2847
6310. 0.450- 0.450 9.05 5739 2870
6410. O.480 0.480- 9.65 5791 2896-
6500 0.510~ 0.510 10.25 5834 2917
6610' O.540 'O.540 10.86 5892 2946
6700- 0.570 0.570 11.46 5932 2966

| 6780 0.600 0.600'12.06 5962 2981 '.-

6940''O.650 0.650 13.07 6033 3017
7080 0.700 0.700 14.07' 6084 3042
7320~ 0.780- 0.700 15.68 6172 3086i .

; 7420''O.810 0.810 16.28 6212- 3106
L 7520 'O.850 0.850 17.09 6235 3118
| 7610 _.0.880 0.880 17.69 6264 3132
|- 7660 0.900 0.900 18.09 6274 3137
L 7750 0.930 O'.930 18.70 6301 3151

7830 0 ~. 9 60 - 0.960 19.30 6319 3159
- __. .- _.



. .

.

Page 2$'of 46
.. ,

'.
. .

E

7920 0.990 0.990 19.90 6344 3172
8020 1.020 1.020 20.50 6376 3188
8110 1.060 1.060 21.31 6302 3191
8240 1.100 1.100 22.11 6418 3209
8390 1.150 1.150 23.12 6450 3225
8540 1.200 1.200 24.12 6480 3240
8680 1.250 1.250 25.13 6499 3249

,

i

e

s

1

|

. . .-

|
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Dam"es & Mooro #'#.

| TRIAXI AL TEST DATA SHEET |
,, i LOW PRESSUHE ENGLISH

.

I
'

.

ownee p* T .
.. j

|

lob f OlI' ' ~ 0 I 7 ~ O 7 ~I
I

U *#Losi.0n.. -

--

Corsg i --'T '- 7L.

Sampit 0 b'" M 0 N #'

2-I'
-Depth..

t

o .soleflecting Sped

SI % 58YLateral Pressure ~ i9
. .- . . 3 s . .c

- ' Saturstid 6Z Feld Morrturs O

- -

s',I h ,f .',
,-

Setup d / U D Tested M/ LL60thee)

. ) ' 'skv -. '
'

.
,

-.

. . , w, r,,, u n.c ,u e e n ,;a .. . . :--

' fM' (-[I
~ ~

:.
.'

. . . ..
' i"i'' F '# *'

i,' # ~~ 4 . '
I - 't - '' ~ f '

I
.i'.1 Weigt1 soil & dith no.

( '{ ', T. ~ .' 1
'

' . -?'' ,,,_

7(Y,g 7,. ? - Dry might soi A dish _

'7 .;
-

g ,,6 ;s & ,. .

|
l

,,

|

,
. , .

e' . : Net less of moisture ,_'

, . {- 4' '-
r - re

. . , ."
, y ' se

. v -
Weight of dim only* -

s s
, ,t

.

:r$*-I' '. , , ..

. , .,

5
1

'

> ,,- Q Wfe,g ; g..
_ / t f' / h.f .

I - 4 ' 9 ,g
, [ N81 M'9ht of d'Y tod

'

\ g .,'.,; f,
m* /!9 ,, . f , , Moistute % of dry mighti ,

,

- a.A/ ,.%,, . ' .w w .' . +. < . > 1, r,~.
,

e.4 .

. .. .. . . , . . .
#

<
., ..

* ' ' .y
.

Wt. sehdi + moisture Wo.7.,ff 3 n%/.1. gma. I.,g,.,k''s- ', .

.. . , . . '.m'' * "

,

(,
'

Y.' Wa - 454 W6 ts.

.

; ,
,

. ,

'
( If .. '

4 . 'f f '-'
16 + M '- Weight sahdi W. 41/ Sh:'

i- gms

443' 'l 7 I pcfWet density Wf - Vf
'

,
I

,
'

Dry cer'sity i"' ' ' ' J pel

.. . . . . ,

het diameter O g ' ''" ' .in.

Area (0.785 0$) A ''''IZ I # "3_sa.ing
|

I"O # ' " ''.in.Height Ho i

'

Volurns ( AoHo'i + 1728 Vd tu. f t.

Votuins (A Wa) a 16 4 Vo.l.1 f 13 i *7 ' + *' ! cto
I

Specihc gravity ol phds Gi

Volurne of schds W + G V :ti i i

(Vo-V l - Vi e, qi

! innlial byte (tf efadmg tg

Burette feeding under prellu e .CCr

J_._(Vo - VC - vi ep__
|

i

I
t

,

, 1

. i
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SATURAT'GN U M t.*

9

(?ROJECT:,,,,,_ .$[. _ _ _ NO.: ID7 ~1
-- LOCATION: dW-

Bor%g No,'. 'k" I- Sen d :INm,. Depth: 3*I (ft./m.) Set up: '2-/ e- / 9e_

o3 = MW e d psf lype of Test: I 4C Call No.: . Olst No.:

'If
TIM E -75 EkTt RN AL

-

CHAMSER BACK SURETTE PORE
DATE PR ESSUR E 'PAESGURE OR PRF.SSU RE O 3

m
CLOSED CfEN LP$nt (PSI) D' AL MDO. (PSil

(CO)/(IN.) Q

..h .& ,1,o /,, . . 7,.
b

,,u. . , , , , . it . .
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PERMEABILITY TEST BY BACK PRESSURE CONSTANT-HEAD

Professional Service Indusries .5461-025-5077
:

S mple Number TP-2
D pth 3-L feet Romold 95% Mdd at ome #

,

Initial Final
Wat Density pcf 119.3 131.7
Dry density pcf 114.9 112.5

% Moisture 12.5 17.'s.

Holott Initial 3.000 566.9 Wet soll and dish
Diameter Initial 2.416 515 Ory soil and dish
Area Initial 4.58'2 100 dish only

; Volume Initial- 225.44 466.9 Ws Initial
Initial dial 0.227 485.9 Final Ws
Final dial 0.238 415.0 Weight solids
Initial cc/in res -0.396
Final cc/in rec. -0.337-

Height Final 2.989 7.592 cm
Olameter Finel 2.446
Area Final 4.697 30.330 cm^2
Volume Final 230.26

H0ight change -0.011
cc/in resor.. 0.000
Volume change -7.375.
Coll Change 12.2
Not Volume Change 4.825
ho T/B press. diff- 9 630.90 cm

. Standard Water .005 N CaSO4 Elapsed
Timo K

Hydraulic Gradient minutes cc 's em/sec
83.10

59.0 17.10 1.78E-06
5.0- 1.40 1.72E-06
5.0 1.30- 1.60E-06

58.0 - 17.00 1.80E-06,

!

L K Average = 1.73E-oo em/s
i

'
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j Professional Service Industries, Inc.

TESTED TOR: PROJECT:
MK-TERGUSON COMPANY LOWMAN, IDAHO
P.O. Box 9136
Albuquerque, NM 87119

Attention Mr. John Singleton ,

December 21, 1990 PSI Project # 355-00118-001

~

Page 32 of 46

RD4 ARKS TP-3 @ Depth 5'-7'

I. Particle Size Analysis with Hydrometer (ASTM D-422).

Steve Size Percent Passing

2.0" 100
1.5" 93
1.0" 89
3/4" 85
1/2" B5
3/8" 82
#4 60
#8 66
#16 64
#30 53
#50 42
#100 35
#200 29
i Min. 26
2 Min. 20
5 Min. 18

15 Min. 15
30 Min. 13
60 Min. 11

|
250 Min. 8

II. Atterberg Limits (ASD1 D-4318)

Liquid Limit NP
Plastic Limit NP
Plastic Index NP

o

III. Natural Moisture Content (ASTM D-2216)

Moisture % 9.4

Respectfully submitted;
PROFESSIONAL SERVICE INDUSTRIES. INC.

230 South Cole Road e Boise,ID B3709 e Phone: 208/376 4748 e Fax: 208'322 6515
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Professional Service industries, Inc.psi
REPORT OF MOISTURE DENSITY RELATIONSHIP OF SOIL

ttsitD FOR MK-TERCUSON COMPANY PROJECT: LO W . IDAHO
P.O. Box 9136
Albquuerque. NH 67119

Mtention: Mr. John Singleton

out. December 21. 1990 oVR REPORT No : 355-00118-001 Pg. 33 of 46
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Respectfu!!y submitted,
Professional Service Industnes, Inc.

Psi M OM
230 South Cole rom e Boise. ID 83709 e Phone: 208'376 4748 e Fat 208/3224515
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CAPILLARY MOISTURE RELATIONS .

ern - p ri:2..
.

* *
L eg e s;,n. th>M //0 f>> A./ Sample No- Y'" T-
p, ps y, C-7* Osse; - srur is>e

_

__
ree ispe-

ide ntifwation' f F I* "AA * * o dd f- Soil 17pc' # d ** ' ' ' '# 3d "# # 'I'T A
laitist enoisters content: / * 5' t $smple Ippt-
Initialdry vnit etight- ^#VB g /c m *- >' f Y

tb/fL*; Porospit --- 5" 78
%

% Specific gravily- R e mar k 6- " M ** '*#* . 28 I'2

9 A 4.i d z. ie *

k >J * e.4 12

(Il Itasson. OA # # W" o.1 e.6 P.o V. O 1. o /f oy
.. ~

$ (3) Containst number
f 3,g u ,9 pf, 3 ,t ,ggj, . .,

(3) We of container and rbs + wet sarnple. 8
(%) V18 SI 6 to.L n.9 VP. 6 VG.b Vs.o WC0

(4) Wt of contsinst sad rieg + dry sampk.g ( W,.) yn
_

t ($) Wt of moisivrt. 3 (W.). () - 4) v. p gg 39 tr .f* 7 yo 3.y /.7.

$4$ Wt of container and ri3s (W,)
v. 3 . . . . . . .

l
J 17) Wt of dry sample 3 (W.)(4 - 6) gg3 a e . . . s :

T; II) Meistere content 5 M (S + 7) x 100 er 6 s t.* rp 4 :: I er o /0 f* 9 .') '' l.

f it) Unit wt of dry sample. (i,) pg.

N tie) Moistura tontent.volvme Mrctntle.l(I x 9) l' i VG . VI. t s// */ 27.7 / 4 v' is. * si.I
h

# / air #%<

+* tv6 tit seAh.
O.

~~
/40 Y "

s - 90

'
IVe

*s

/20
1

s

|. - ri

Jee-

e.e

.. -...

'

i
*

e/o

190*

20 I-

/as N
*

*w :.. m . .,-
o _ - 0

*
O 10 20 30 40 50 60

h40sSTWE CO*(RENT (%)

Darv es & Moore |
*

-

u - - , - , - - - - - _ _ _ _ _ - - _ - _ - _ - - - - - - _ _ . . - - , - - - - - - - - - - - - - - - - . - _ - . - - -



*
. _ . __ _ . - - .- _

Page 35 of 46
'

.
,

.

..
..

TRIAXIAL UNCONSOUDATED UNDRAINED-Sat
Boring TP 3 Remold 95% MDD 57 feet

:200

- +g-54g
s5"

2500

g20co a

g 1500 -

__.

't
1000 ,

.'500

f
0 0 10 15 20 25 30

% AX1AL STRAIN

-e- srow stnme

o

e
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1ria.wial Unconsolidated Undrained - Saturated

Boring TP-3
H319ht I 4.986 REM 0LD 95 % MDD at OMC
Area I 4.4S5 5-7 feet

Confining Pressure 504

LOAD RANGE 0.000 /%

Initial Final
Porcent Moisture 12.5 55.4
Wat Density pcf 129.8 A37.3
Dry Density pcf 115.4 119.0

AXIAL
DEFLECT llEIGHT

% dial change $1-53 51-53/2
LDAD in. in. E% psf Psf

0.0 0.000 0.000 0.00 0 0 ,

290 0.005 0.005 0.10 290 145
590 0.010 0.010 0.20 589 294

1240 0.025 0.025 0.50 1234 (17
2410 0.050 0.050 1.00 2386 1193
3130- 0.075 0.075 1.50 3083 1541
-3730- 0.100 0.100 2.01 3655 1828
4130 0.125 0.125 2.51 4026 2013
4390 0.150 0.150 3.01 4258 2129
4580 0.175 0.175 3.51 4419 2210
4770 0.200 0.200 4.01 4579 2289
4910 0.225 0.225 4.51 4688 2344
5040 0.250 0.250 5.01- 4787 2394
5150 0.275 0.275 5.52 4866 2433
5240 0.300 0.300 6.02 4925. 2462
5340 0.325 0.325 6.52- 4992 2496
5510 0.375 0.375 7.52 5096 2548
5600- 0.400 0.400 8.02 5151 2575
5700 0.425 0.425 8.52 5214 2607
5780 0.450 0.450 9.03 5258 2629 -

6030 0.525 0.525 10.53 5395 2698-
6120 0.550 0.550 11.03 5445 2722-
6200 0.575 0.575 11.53 5485 2742
6260 0.600 0.600 12.03 5507 2753
6350 0.625 0.625 12.54 5554 2777 '

,

6410 0.650 0.650 13.04 5574 2787
6810 0.775 0.775 15.54 5751 2876
6960 0.025 0.825 16.55 5808 2904'

7050 0.850 0,850 17.05 5848 2924
7120 0.075 0.875 17.55 5071 2935
7100' O.900 0.900 10.05 5084 2942
7260 0.925 0.925 18.55 5913- 2957
7340 0.950 0.950 19.05 5941 2971
7420 0.975 0.975 19.55 5969 2985

a_._.-_.___, ._ . , _ - - . _ . . . _ ._. _ - _.._-_ _ . _..., _ _ _ _ _ _ _ . _
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7510 1.000 1.000 20.06 6004 3002
7580 1.025 1.025 20.56 6022 3011
7650 1.050 1.050 21.06 6039 3019

#7810 1.100 1.100 22.06 6007 3043
*

7950 1.150 1.150 23.06 6116 3058
8100 1.200 1.200 24.07 6151 3075 i
8200 1.250 1.250 25.07 6144 3072 i

|

|

!
-

.

I

I
;

.

I

t

9

|
.

s
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' Dames & Mooro.

TRI AXI AL TEST DATA SHEETj
LOW PRESSURE ENGLISH; *

[ T-
h owner

Jobs NC / - 0 2 r r0 7 7
f

Location (M f-
!

$0 egg ( "TM*3
$smp|q $ SCNe*L O Cr.Tk HC0

C*7'Detth
I

i

O /0 ir/' bDeffetting $peef IQ
!

| Lateral Pettsure iI N"" O Y

Laturated % Feels adoisture

!h/t7 IA T este d d. . , _(@ffice)' /~ .; a #,
'

$et Up
{

*<; ,

$oll T ype //'2 **/ A 6'/* t' /* C MW V f/t f
'

|

1
-

,

q''
{ /' ..

,

I - /, e-,) k 5
.

leit+tl Feel
. d , ,' ..

'I Weight loil 6 pish rio. ._

*

.,

.A #\tr . ,., ',I ] 8' Dry might soit & dith'F
t .-

;
4,''''' ' - '. Nello!.s of moisture

, , . . ,c .
- .

,'3
'

; , ' *'
.'. ,

** '' ''

Vi t.*

4 ''' , *| .* . .
.

w,,99,, g,th only-
.

| ',

t , , ? Nel might of dry soil
!

- .
Moisture.% of dry might /? T /T #*

i - L6 * ' '

). - '. '

.. . . ... . .. ..."
.. . .. ..,.

j .,

Wi. ichei . me,iiv,e W, 7 h r n / e ,,,.
.

1 : 7-, g ''

'7 ,
'

.f ril ( #9 Wo 864 W$. Ibl.!
,

.

.' -

I
. .J Weight loh6 W J ! 6' #i. - -

I Wet cetin'ty Wj - Vf // i 4 I.
yris..a... - '' *

,

<! '' ? ptf
"'"' '' d e pet

f
Orv eer"ity

'
i

. . ... . ..
>

Nel diametet Do 7d'b in.
* .

| Area (0 786 0|) Ao*'tJi d '/ C sa in
Height H,f*e IUMG in

!Volume ( AgHn) 1728 Vf tu. f t,
|

Volume (Ao o) i 16 4 V, JIT ? 3 ' If V IE ttH

$petilit gferity of scho Os

fVolume of solidt W + Og Vg t

|

(Vo-V ) - Vi e,

initial t>vtette teepmg tt
,

$vrette 'eadeng unger preggotg gt

p V l- Vi ep(V i .. . .. _

.
.

t

E ___ _- _ _ _ _______ _ _ _ _ _ . _ _ _ _ , _ . . _ _ _ . _ _ . _ . _ . _ - - - . . _ -
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i.'- Domos & Meero
SATURATION DATA**

i .

..

PROJECT: MST No.: O 7*/ LOCATION: MW-.

B; ting No.: *TA- 3 samr,! :.#tae o o,pth:_ n7' (ftJm.) setup: ##/ " / L7 / f I.'--

03 * #I ml * - mt Type of Test:(Al W Cell No.: Olal No.:

TIM 8 EXTE RN AL
CH AMet R BACK svRtrTs Port

DATE Patssunt PR tti,unt om PAttaunt 6 e
<

i
CLO6ED OPEN (Mil (PEli DIAL RDO. (PSil

(CCl/(INJ

/*|17|9o // +' y //Y 0 e //e C 2f3 6411e vb d1 a.e t . s. . s. s
* 31139 / / to .sj) >/Jto 1.3 II /*/Vr o.e sfd .rt .e9 / Yr t o ? <* / / f. 7

.

avfNf / /
IVf 0 rV3I Y0|Yv CLC $fJ W1. * f / Vf 3 ? No/ V4.9 *17

0 59/ft
' G.. In st m s' /se esw vr n. Wits Vi. e r? v .PV. . .

..m, ,~ 59.9 ,$ f.4//62 9 14 1 % $$/10 n'.cof 49 99'f., 9/

vi si for f s ews ro/to ca s u t.s e 11 e ,t. o e

vru/v3 :r /
'

so h> c eaiu

/ /'. / /
/ /

; / /
'

.

/ /
/ /. , .

? / /.

/ /-

/ /
/ / '

/ / '

/ /=

/ /
/ / '

/ /
/ /~

'/ /
i / /.

. ..

. . - - , - - . - - . . - . , , . ..-........,.,-...-v... - , , - . - _ , . . , . . . - . , , , . . ~ , . - , - , , , , . .- . . - - , , . , - . ~ . , , , . . - , . - .-
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BACK - PRESSURE |-

Dames & Mooro
. .

| PERMEABILITY TEST DATA
'

.

i e
*

!

01Owner

Joe i W4 / * s i - 50 7 7j
I Location #*

eDrin t '' f * !
$smple s hn e t b * 95 k Hdt) <$ e M C

C7'
oestm

| i

1

Defletting $pMd & in/ rH
Islen

j

i latersI Pressurt 1 ,s %
rSL)

1
i

- "; F* ,, - $41urated fiOd Moigture Q i

k'' f' get yp //M (O Tetted /W (Mffice). .4 ,

,. a $0n,,e ts et eri 7-e cx ni :isr'

. , , _

!
'

. s. ? f g, y .~.~.,,.y z., ,

' - [ I,C * u . -' ,' ". .; * [. * ~ i n,,,p r,np'.- . .-
*

- -* .m s f- = m
* i Weight soil & dah no. f

I

.
h ', , + -/ af'

*: Dr, weight soil & 6.sh |
,

g :, ,,y' g ., ,

Nelle 41 Of trio 15tura

.,

I*'**'-i * ',i , : ** g ..

e : , ,
.s .

7 f Ay a,'' We'ght Of dilh Only
! , ** ,

| s g ] T
'

Net weight Of dry 101
' - *

.

Mellture.% of dry weight ,,j8 ( /d h
_

#

i
. . ..

| 9
. .. . . S . . . .,'

-

* '

WI 10161 * moitture WMf d7 gma,

.'i 'd. -

. . , ,
' '

O
i c; s -

f [ I,' , ,,d . WO * Ob4 Wo Qt

Weight 80hdi Wg ,W4 7 gmg.
' ' ~~

Wet deelity Wj - Vf M $ i t?.# 7 ptf '

Or, censity //f. J l // P. L pcte

| 1. .

i
' Nel diameter D ' / f'

O in

Area 10 785 Dj) A WI" W 7 to inO-

i Height H 8 ** * 2 . *'t 0] in0

Volume (A H ) - 1728 VC 0 C cu. f|

E?f '#d ' I?$ 'Y'/olume (A H I a 16 4 Vo seC O
7 i
d

Specifm civiiy of sohdi G '
i

, i

| .- Volume Of s01:03 W, . G V, eg

I(V -V l - V e,
| 0 i

Initial butette reading cci
I
,

Butette reading under presswte et

|IV - V l - Vs op . . --.p i

1
*

, .

|

4,. |g-&. w .. ,fj ) <s v ^
i

2

i
*

!

_. . . . _ . . . _ . . _ . . . . . . . _ . . . _ . . - . _ , . _ _ - _ . . . - _ _ _ . , - . _ _ _ . . . . _ . . . - __ . . . _ . . _ . . _ _ _ _ . _ _ _ _ _ _ _ . _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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"

.- EDomos & Mesro
'

.

SATUR ATION DATA*
,

-
.

( noner: P .s . r. no.: sm 1,0CATl0N Ud4

8.n, u..: vA = s,m.i : Au ,, o,,1s: s. 2 ' c,,.fm., 3,, ,,, fr< ,,_e,,_,o
tsro

03 * -- P61 " E - Psf Type of Test: d,# Cett No.: 01,1 No.:

.

TIME EXTERNAL
CHAM 9ER SACK BUM E TTE PORT

DATE PRESSURE PREESURE OR PP E&SUR t A e
cLosto oPaw irsn iPan

o,gt,,Rgo,. (Pso

o f/? e.*./s*a * . e >/sr/tsle e tooso s e e c_ - o /r o < >> > es t. t. .i&

* 2 f /1 1 / 4.0 |!] V / V V/s o .r til s, to/vo sco 14 :9 J~ f / /L 1 NO
-

or/w e,n sto /r> ' NsY n.2. f n .i .h.o f Yr e D
/ / w.

sv ),* n . r' ed w / 'a . s. /
'

/ /
,.m ,,,, . < ,..- .w, a/ /

n./ /cra

oY/ / .

/
. . ..

tot,

sia r /3 T"

,o / /,,s ,.

/ /.. , , . , , . . ,

., , -

/ /
e. . f 7

/ - /
, .

7 ;
/ /
/' /'

/ /
/ / 1

/ / I
L / / I

/ /
/ /. -

. >- .. s
..-, - . - -- _ _ - - - - . . - . - _ .. ._.._-_.,,-___ - ..--.- -,-, . . . - .
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PLHMEA0lLITY TEST OY DACK PRES $URE |4 e'

] * ,,' CONSTANT HEAD (Pbp) I

$ PM0JECTs [* Y NO.t - 30 M LQCt.TIONI ''M ' '-
,

N""d Depth C' 7 ' (ft.l(m.)Trited by: / /$tvirig No. Y"J- Semple NoL # "//fd47*
i, 15 7*

.. .

1 |-
y .

'

Is 46. IXTtRNAL.

t LAP $f D CHAhettM BACK pact DURITTE IMTIANAL 0 60j Daft T6ME TIME PRtasunt Paiss 1 Patss 3 cm SVRETTE (ul tegl
thafN) (P$ll (P5Ji (Ps!) DIAL RDO. ICC)*

(CCl/IIN.I+

; 4,*4 L' b
'n > , ot s :- o er >< .n ei r- no zr A

o tr a er ,

3/67 / 6/ / 7. P

er?> i s* *
_

*s!S /W d /.9

t r h '- e t. p t & Wr T 39 s '~ , / **! C !! *

th r /?L

$ 4 f '* o f" Y
f *191- /J L

* 7 Vi .'' e '

!/ _' 1 /r
<

h 0_ | .

'' *
. !? rse' O 4.7 * pr m. s t t P.

.

| 9%?T IJ $ 16
tw 3 s ./ r / r it,

t /r G 54 7I
i

$
, _

T * 5. V ':. I (b f

Q I-. //r Y[to' C * t 4 4 %.. C
#

, ,

g .- . e

/t (701) ** cs

Ze C ret.

Ur = . n l (tai )
& a. Q,o) *C = .a.a<

j - %. .

e

/( .c,- x.w -

. / 3 of Y
I

.

_.r., .-r, & _ ._rm._,m.. . . - _~.-4-----m., ,-,,,,,-,,,-,,,,,,wy,, ,y.,r-.,,,._.,-,-,. . - ~ , - , - , , , . , ,.,,,-,_.,,-<-c, , , . , . .e.,
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PERMEA81LITY TEST BY 8ACK PRESSURF CONSTANT-HEAD;

Professional Service Indusries 5461-025-5077

S mple Number TP-3
D:pth 5-7 foot Romold 95% Hdd at ome

Initial Final
W t Density pef 129.8 135.7
Dry density pcf 115.4 118.2

% Moisture 12.5 14.8

Haight Initial 3.000 568.8 Wet soil and dish
Diameter Initial 2.416 516.7 Dry soil and dish
Area Initial 4.582 100 dish only
V0lume Initial 225.44 468.8 Ws Initial
Initial dial 1.062 478.5 Final Ws
Final dial 1.064 416.7 Weight solids
Initial cc/in res 0
Final cc/in res. 14.5

H319ht Final- 2.998 7.615 cm
Diameter Final 2 380
Area Final 4.477 26.909 cm^2-

Volume Final 220.14
'

Holeht change -0.002
cc/in resor. 0.006
V31umt) . change -14.500
Coll Change . 9.2
N0t Volume Change -S.300
ho T/8 press diff 4 280.40 cm

Stcndard Water .005 N.CaSO4 Elapsed
Timo K

Hydraulic Gradient minutes cc's em/sec
36.82

22.0 2.80 1.86E-06
34.0 5.20 2.23E-06
13.0 1.80 2.02E-06
58.0 8.50 2.14E-06

K Average = 2.06E-06 cm/s
*
.

.

Page 4 of 4
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pgf Professional Service Industries, Inc.
'

TESTED FOR: PROJECT:
MK-FERGUSON COMPANY LOh' MAN , IDAHO
P.O. Box 9136
Albuquerque, NM 07119

Attention: Mr. John Singleton

December 21, 1990 PSI Project #:355-00118-001

Page 44 of 46

REMARKS TP-4A @ Depth 3'-5'

I. Particle Size Analysis with Hydrometer (ASTM D-422).

Sieve Size Percent Passing

2.0" 100
1.5" 91
1.0" 86
3/4" 85
1/2" 83
3/8" 82
#4 71
#8 61
#16 50
#30 38
#50 28
#100 21
#200 18
i Min. 17
2 Min. 15
5 Min. 14

15 Min. 12
30 Min. 11
60 Min. 10

250 Min. 8

II. Atterberg Limits (ASTM D-4318)

Liquid Limit NP
Plastic Limit NP
Plastic Index NP

'
III. Natural Moisture Content (ASTM D-2216)

Moi s ture ** 3.0

Respectfully submitted;

| PROFESSIONAL SERVICE INDUSTRIES, INC.

230 $outh Cole Road e Boise.10 83709 e Phone: 208/376 4748 o Fax: 208/322 6515

,. |
.
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Professional Service industries, Inc.PSI
REPORT OF MO!STURE DENSITY RELATIONSHIP OF SOIL

TtsTEDroa- MK-TERGUSON COMPANY PROJECT: L0 KHAN, IDAHO
P.O. Box 9136
Albuquerque, hH 87119

Attention: Mr. John Singleton

DATE: Secember 21, 1990 oVR REPORT NO : 355-00118-001 Pg. 45 of 46
,. .

TEST DATA

...
Visual Classification: Sand with gravel and silt

..T...m . ..J..l,.,...t.. . . , . . . . . . . . . . . ......l . . . _ . . , . . , .. . . . . ..-o.. . . . . . . .. . . . ....
. .

. . .
.

,t.._.

.,.t..- . . + . + . .. . ..
.

.o
.

. . . .o.... .l. o.....T*.,. . . f ...e....f... .
. . . ...e.. .

. . . .. . .. .":::::' : *: . : " M m*:nt: :P ,n.
.

.:... '..g.'.
."n

:t rimit:nr::
i $ ample source: TP-4A 3-$,:h: . uthn:: n!:!.n.:!n " . '. .j. " " ::in n

.....;
' .....

w!n .n e!n .

i:H._ii.i.!;.

..... . . . - . .

!h:=:).m.. n m n n:n :m:-,

- nn nn n . . . " " " n m.:; ,: un:: n
i.::E..r"i !9i!!!!M!!H. .b. !.Method of Test: ASTM D698 Hethed D'!!!!! T

.

* * *
-

1 n.

-

. . _ .

. . b. . .===. un=a!.
._.

= . . . . . . = . . .u. .u. .=. . .
.

u. .m. . . . . '
.m..u. Jnn::un.:

....r" :
..

*:... ::I.. .n " :. .J. ' t. :-
* * * ** . n

o
**- r:- Test Results:'n ti f .*;:.: .:|:: . .

.:... i..p.,. .o 4.... .:.. . . . . . . ...g.. .p .:;.p:: *nn-
-!.~~...""~1-~- ~..~..H.-

u..? n: .: nn..m.: .... ..:.n. n:nnn ,

Maximum Dry Density. 12 . Ibstft8. . . . .

. . . . . . . . ........ . . . , . . .... ... ... . . . ... . . . . . 4

-

. ..m.......:. . .n. n . . .."...o Optimum Moisture Content: 3.3 %, n. f"t . . . . t . : :: . - :" , .m. . n. .
* *

. n.. ..
.... .

:: n n. 3..: :" :mr nn te m. . . n "--n t=
' - +H .

.. .

U . . . . . . . . .

. ~.. . .n::.. ; ::t. i..n. ..~.t .". : .t::..: *r. .:*.r".m.".... :
. . . . . . . . . . . .

*
~ . ~ . . . . ... : Atteter Limits:.m=. . n. ,: ::o .. . . . . . . . . . , .. . . . . . .. ... ... . . . . ..g p.

inij ". .t:n ' ,. - ;j::!i!..!;. ; "::p: p: .;:. .':.:, ":
. . . . ....... . . . .

. . . . . . . . . . . . . . . . . .
!!Hl!y.;i.

( UQuid Umst: . Ptastic Limit: .Pt
... .

* n.O .:...
ID' ' . " " . ~ . . . .. . . ~ . . . . . . . . . .. ..

*

. . . . . . . . ' * * * * * * ' . . . . . . . ' . . . _
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REMARKS TP-4B @ Depth 7'-9'

I. Particle Size Analysis with Hydrometer (ASTM D-422).

Sieve Site Percent Passing

2.0" 100
1.5" 00
1.0" 74
3/4" 72
1/2" 70
3/8" 69
#4 63
#8 60i

| #16 57
#30 43
#50 30
#100 22
#200 17
i Min. 14
2 Min. 13
5 Min. 12 *

15 Min. 11
30 Min. 9

! 60 Min. 8
250 Min. 6

II. Atterberg Limits (ASTM D-4318)

Liquid Limit NP
Plastic Limit NP
Plastic Index NP

.

| III. Natural Moisture Content (ASTM D-2216)
|
| Moisture % 4.8
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PROFESSIONAL SERVICE INDUSTRIES, INC.
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Respectfully submmet
Ptolessional Service Industries, Inc.

SPECIFIC GRAVITY OF SOIL (ASTM D-854)
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5 Tested fort Project
MK-FERGUSON COMPANY SAMPLING AND TESTING SERVICES
c/o South Fork Lodge Lowman, Idaho
Highway 21 P.O. # 3050-511-10133
Lowman, Idaho 83637

Attention Mr. John Singleton
Project Manager

DAtet Oc t.obe r 10. 1990 PSI File Number 355-00084-013 Pa 1/15

FINAL REPORT

On Au,1ust 23, 1990 your personnel delivered two riprap samples to our
laboratary. Sample number one was described as coming from the
"Fulfer Source" and sample two was described as coming from the
" Stanley Sourco". Each sample consisted of three or four small
boulders .>etween one quarter and one half cubic foot in volume. Each
sample centained pieces that are' geologically different from each
other. Samples are provided within this report show the different
materials.

I The tests requested include Specific Gravity, Percent Absorption,
Sodium Sulfate Soundness, Los Angeles Abrasion, Schmidt Hammer and

( Splitting Tensile Strength. Petrographic examination of the
k materials are also required. On August 24, 1990 Mr. Bob Heneks,

with MK-Perguson in San Francisco provided written information
concerning the required testing methods.

' Individual test procedures and results are as follows:

TEST NUMBER ONE AND TWO SPECIFIC GRAVITY & ABSORPTION TESTS

Test was performed in accordance with ASTM C-127, Standard Test
f Method for Specific Gravity of coarse Aggregate. Samples consisted
5 of crushed, two inch minus composite materials representing all

materials delivered. Test results are as follows:

f TEST METHOD FULFER SOURCE STANLEY SOURCE

Specific Gravity

Bulk, SSD 2.58 2.61
Bulk 2.51 2.59
Apparent 2.70 2,65

Absorption

f Percent 2.8 % 0.9 %

230 South Cole Road e Boise,ID 83709 e Phone: 208'376 4748 e Fax: 200/322 6515
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s Tested for Projects
MK-FERGUSON COMPANY SAMPLING AND TESTING SERVICES
c/o South Fork Lodge Lowman, Idaho
Highway 21 P.O. # 3050-511-10133
Lowman, Idaho 83637

Attention: Mr. John Singleton
Project Manager

Date October 10, 1990 PSI File Numbert 355-00084-013 Po 2/15

TEST NUMBER THREE SODItN SULFATE SOUllDNESS

Test was performed in accordance with ASTM C-88, Standard Test Method
for Soundness of Aggregate Using Sodium Sulfate. Samples consisted

I
of crushed two inch minus composite materials representing all
materials delivered. Only aggregate larger than a number four sieve
was tested. The original grading used in the calculations is that
indicated by the test soethod. Test Results are as follows:

FULFER SOURCE

TEST DATA REPORT

Sieve Initial Original Percent Weighted
Sire Weights Gradinof%) Less Percent. Loss

2.0"-1.5" 1848.8 40.0 0.0 0.00

I
1.5"-1.0" 994.3 33.0 1.8 0.59
1.0"-3/4" 503.9

3/4"-1/2" 671.9 21.0 0.0 0.00
1/2"-3/8" 299.6 '

3/8"-No.4 299.6 6.0 17.0 1.07

TOTAL PERCENT LOSS LMI
OUANTITATIVE EXA.MINATION

Sieve Splitting Crtmbling Flaking Number of
Sire # % N \ N \ Particles

2.0"-1.5" 20 100 23- - - -

1.5"-3/4" 63 100 63- - - -

230 South Cole Road e Boise,ID 83709 e Phone: 208'376 474th o Fax. 20B'322 6515
t
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Tested for Projects

MK-FERGUSON COMPANY SAMPLING AND TESTING SERVICES
( c/o South Fork Lodge Lowman, Idaho
j Highway 21 P.O. # 3050-511-1013,1

Lowman, Idaho 1637

Attentient Mr. John Singleton |

Project Manager

Date October 10. 1990 PSI file NumberL31$-00004-013 Pg 3/15

TEST IM4BER THREE SODIUM SULTATE SOUNDNrJS fcontinuedi
i

Test was performed in accordance with ASTM C-88, Standard Test Method
for Soundness of Aggregate Using Sodium Sulfate. Samples consisted

I. of crushed two inch minus composite materials representing all

materials delivered. Only aggregate larger than a number four sieve
was tested. The original grading used in the calculations is that i

indicated by the test method. Test Results are as follows:
l 1

STANLEY SOURCE

TEST DATA REPORT

I
Sleve Initial original Percent Weighted
Site Weights Gradingr%) Loss Percent Loss

2.0"-1.5" 1748.0 42.0 2.5 1.05
*

1.5"-1.0" 950.0 33.0 0.0 0.00
1.0"-3/4" 500.0 ,

3/4"-1/2" 670.0 18.0 0.0 0.00
1/2"-3/8" 335.0

3/8"-No.4 300.0 7.0 4.8 0.34

TOTAL PERCENT LOSS 1.JLS

i
OUANTITATIVE EXAMINATION

Sleve Splitting Crumbling Flaking Number of
Sire # % W % # % Particles

2.0"-1.5" 3 16 19 100 19- -

1.5"-3/4" 2 9 23 100 23- -

1

230 South Cole Road e Boise,10 83709 e Phone: 200 376 4748 e Fax: 20B'322 6515
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MK-FERGUSON COMPANY SAMPLING AND TESTING SERVICES
g c/o South Fork Lodge Lowman, Idaho
g Highway 21 P.O. # 3050-511-10133

Lowman, Idaho 83637

I Attention: Mr. John Singleton
Project Manager

f Datet October 10. 1990 PSI File Numbert 355-00004-013 Pa 4/15

I
TEST NLHBER FOUR LOS ANGELES ABRASION TEST

I The test was performed in accordance with ASTM C-131, Standard Test
Method for Resistance to' Degradation of Small-Size Coarse Aggregate
by Abrasion and Impact in the Los Angeles Machine. Samples consistedI of crushed, one and one half inch minus bomposite samples
representing all materials delivered. Grading " A " was used for
both sample sources. As instructed by information provided by the

f client the method was altered to include 100 revolutions of the Los
Angeles Machine. Test results are as follows:

I
DESCRIPTION FULFER SOURCE STANLEY SOURCE

Grading " A "
,

Percent Loss 9.9 % 6.4 %.

(100 Revolutions)

I

l
~

I
'

I
|

230 South Cole Road e Doise,10 83709 e Phone: 208'376 4748 * Fax: 208'322 6515
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MK-rERGUSON COMPANY SAMPLING AND TESTING SERVICES
c/o South Fork Lodge Lowman, Idaho
Highway 21 P.O. # 3050-511-10133
Lowman, Idaho 83637

Attention: Mr. John Singleton
Project Manager -

Datet_. October 10. 1990 PSI File Numbert 355-00094-013 Po 5/15_

W T NUMBER FIVE SCHMIDT HAMMER TESTI Test was performed in general accordance with Part Three, Suggested
Method for Determination of the Schmidt Rebound Hardness. This( method is from a book titled, " Rock characterization Testino and

5 Monitorina", published by the international Society for Rock
Mechanics. This reference was provided by our client. The test was
performed on selected individual geologic pieces of each sample.I Each piece was held rigid by clamping in'our Torney Compression
Testing Machine. Rock pieces were shaped and cracked in a manner
that made performing the test on flat surfaces with six centimeters
of crack free material in all directions was not always possible.
Each of the twenty recorded readings on each rock are shown below.
These values were averaged to determine each sample sources test

I result. It is noted that a Type N Schmidt Hammer was used for this
test. . The test anvil and sample test values obt91ned were
proportionately adjusted to a Type L Hammer. Test results cro as
follows:

FULPER SOURCE STAHLEY SOURCE

Rock 1-P Rock 2-P Rock 3-P Rock _1-S lock 2-S

29 38 18 24 19 26 35 54 45 64

I 30 38 21 24 22 26 37 55 95 54
,

30 38 21 25 22 26 37 55 4/ 06
t 31 39 22 26 22 27 41 55 47 to

32 39 22 27 22 30 43 55 52 56I 34 40 22 29 23 30 44 56 52 60
35 41 23 29 24 30 52 S6 52 63
35 43 23 29 24 32 52 59 52 63

I 36 44 23 29 24 32 53 64 54 66
37 46 24 29 26 38 53 65 54 66

AVG 41 27 30 AVG 57 59
'

PULFER SOURCE AVERAGE STANLEY SOURCE AVERAGE,

| SCHMIDT REBOUND INDEX 33 SCHMIDT REBOUND INDEX 58
!

!. L30 South Cole Road e Boise. lO 83709 e Phone: 20Bf 376 4748 * Fer: 208 /32M515|
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Tested fore Projects
MX-FERGUSON COMPANY BAMPL'ING AND TESTING SERVICES >

c/o South Fork Lodge LcWman, ,daho*

Highway 21 P O. W 3050-511-10133
Lowman, Idaho 83637

[

Attention Mr. John Singleton''

Project Manager

Datet October 10, _1990 PSI File Numbert 355-00064-013 Pg.6/15

TEST NUMBER SIX SPLITTING TENSILE STRENGTH TEST-

i
"

Test was performed in general accordance with Part Two, Suggested
Method for Determining Indirect Tenslie Strength by the Brazil Test.

( This method is from a book titled, " Rock Charagityization Testina and
Monitorino", published by the Internatienal Society for Rock
Mechanics. This' test was performed on core samples cut from the

[ individual rock samples delivered to our laboratory. The site of the
piecen and the internal cracks made it impossible to recover the teno
core samples suggested in the test method. An electric coring
machine with a dismond impregnated core bit was used to remove core

i samples from the delivered rock camples. Removed cores were then cut
to proper thickness using a diamond impregnated rock saw. Samples
were tested in an apparatus similar to that shown in the test

I method. The load was applied using a Forney Model PT-0040-DR
compression testing machine. All samples were oven dry at the time
of testing. Loading rate was modified to cause failure in one to
three minutes as requested by our client. Test results on each rock

I sample are provided. These values were averaged for each geology and
then- ' averaged again for each sample source. Orientation of the axis
of loeding with respect to bedding planes, foliation, etc. is notj known since these cores were taken from delivered quarry samples. It
is noted that the orientation of the axic was varied on different
samples from the same core. Test results are as follows:

FULFER SOggCE
Samole Diameterfini Thicknessfini Loadf1bs) Tensile Strenoth

F-1-A 2.68 1.19 6600 1370
B 2.68 1.31 7100 1290

'

Rock Average 1330 PSI

F-2-A 2.67 1.38 5950' 1030 PSI
- F-3-A 2.67 1.28 3650 680

B 2.67 1.28 4150 770
C 2.66 1.27 3950 740

Rock Average 730 PSI

FULFER SOURCE AVERAGE SPLITTING TENSILE STRENGTH 1030 PSI
230 South Cole Road e Boise,ID 83709 e Phone: 208/376 4740 * Fax: 200I322 6515
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Tented fort Project:
MK-FERGUSON CCHPANY SAMPLING AND TESTING SERVICES
c/o South Fork T.odge Lowman, Idaho
Highway 21 P.O. # 3050-511-10133i

I Lowman, Idaho 83637

Attention Mr. John Singleton.

Project Maneger
Ip i_ october 10. 1990 PSI File Numberi 355-00084-013 Pg 7/15

f IrjiT,_1&MBER SIX SPLITTING TENSILE STRENGTH TEST (continued)

STANLEY SOURCE

Samole Diameterfin) Thicknesntin) Lead (1bst Tensile StrengthI
1-S-A 2.68 1.38 8000 1380

0 2.68 1.21 6100 1200

Rock Average 1290 PSI

1-S-C 2.67 1.08 4200 930
D 2.67 1.20 3600 720

Rock Average 825 PSI

2-S-A 2.20 1.09 5850 1550 '

B 2.68 1.09 9550 2080
'

Rock Average 1815 PSI

1
STANLEY SOURCE AVERAGE SPLITTING TENSILF. S'tRENGTH 1310 PSI

I

||

1

4
, _ _

230 South Cole Ronc e Beise,ID 83709 * Phone 206 376 4748 e Fax: 200/322 6515
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Tested for Project:
MX-PERGUSON CQ4PANY SAMPLING AND TESTING SERVICES

g- c/o South Fork Lodge Lowman, Idaho

| Highway 21 P.O. # 3050-511-10133
Lowman, Idaho 83637

c

Attention Mr. John Singleton
Project Manacer

Date: October 10, 1990 PSI File humbert 355-00084-013 Pc 8/15

PETROGRAPHIC EMAMINATION

I
Petrograpnic examJnation of each delivered geology was performed by
Mr. Kevin Sagoz of our staff. Mr. Sagez possesses a P?:chelors of

I Science Degree in Geology. He will con.plete his Masters Degree in
Geology in May 1991. Mr. Saget's evaluations are as follows:

Samnie F-1 Fulfer SourceI .

Hand Specimen Examination This is a grayish black, fine grained,
intergranular, H1pocrystalline rock composed of plagioclase, olivine

| and a large quantity of mafic minerals.
Thin Section Evaluatient Minerals visible in the thin section include
Plagioclase, hornblende, olivine and minor pyroxones. Under plane

|_ polarized light the anhedral hornblende is is pleochroic from green5

B to brown and samples exhibit the 124/56 degree cleavage angles.,

Twinning is also common. Olivine is typically rounded and anhedral,
showing signs of perlithic fracture pattern. Subhedral plagioclaseI. crystals are commonly twinned but no zoning. The pyroxenes are
anhedral crysta 1s. A visual ostimation of minerals is 70 percent
Plagioclase anel 30 percent horntlende, olivino and pyroxene. Name is

}| Andesite Basalt.

Samole F-2 Fulfer Source

( Hand Snecimen Examination: This is a grayish black, medium grained,
intergranular-hypocrystalline, Phanertic rock composed of
plagioclase, olivine and a large quantity of mafic minerals.I Prominent iron oxide staining is present on weathered surfaces.
Thin lSec. on Evaluationt Minerals visible in the thin section include
Plagioclase, hornblende,- olivine and minor pyroxenes. Under plane

I polarized light the anhedral hornblende is is p3eochroic from green
t, brown and samples exhibit the 124/56 degree cleavage' angles.
Twinning is also common. Olivine is largely dominate and is

1 3 typically rounded and anhedral, showing signs of per11thic fracture.
5 Large subhedral plagioclase and olivine crystals lay within a

background field of elongate subhedral plagioclase lathes. The
g pyroxenes are f.nhedral crystals. A visual estimation of minerals is
g 65 percent Flagioclase and 35 percent hornblende, olivine and

pyroxene. Name is Andesite Basalt.
9

230 South Cole Road Borte. ID 83709 * Phone: 208!376 4748 e Fax: 208/322 6516*
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Tested for Project
MK-FERGUSON COMPANY SAMPLING AND TESTING SERVICES
c/o South Fork Lodge Lowman, Idaho

- Highway 21 P.O. # 3050-511-10133
Lowman, Idaho 83637

1 Attention Mr. John Singleton,

Project Manager

Da*e October 10. 1990 PSI File Numbert 355-00094-013 Pa 9/15_

PETROGRADHIC EXAMINATION fcentinuedi

Samole P-3 Fulfer Source

Hand Soecimen Examinationt This is a grayish black, highly-

' vesicular, porphyritic lava with phenocrysts of medium grained
plagioclase and olivine in a porous, aphanitic groundmass.

I_ Thin Section_ Evaluati'on The thin section contains approximately 50
percent rounded voids that represent cross sections of vesicles. The
minerals visible in the thin section include Plagioclase, hornblende,

| olivine and orthopyroxene. Under plane polarized light the
hornblende is pleochroic from green to brown and samples exhibiting
the 124/56 degree cleavage angles are present along with signs of

I alterations. Subhedral orthopyroxene displays the effect of
pleoch'oism, ranging from clear to light pink. Small amounts of
olivine indicate the normal perlithic fracture pattern. Plagioclase
crystals are commonly twinned and display an internal alteration orI recrystalization, A visual estimation of minerals is 75 percent
Plagioclase and 25 percent hornblende, olivine and pyroxene. Name is,

Andesite Basalt. .

I
I '

I
1

1
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Tested fore Project:
MK-PERGUSON COMPANY SAMPLING AND TESTING SERVICES
c/o South Fork Lodge Lowman, IdahoI Highway 21 P.O. # 3050-511-10133
Lowman, Idaho 83637

i Attention: Mr. John Singleton
Projech Manager

'

Date: October 10, 1990 PSI File Number 355-00084-013 Po 10/15

_ PETROGRAPHIC EXAMINATION (continued)

g _5; mole S-1 Stanlev Source
G

Hand Soecimen Examination: This is a medium grained, porphyritic,intergranular-hypocrystalline, microlite rock. Crystals ofI plagioclase, olivine and some mafic minerals are easily recognized.
Thin Section Evaluation: Minerals visible in the thin section
include Plagioclase, hornblende, olivine and orthopyroxenes. Under| piane polarized light hornblende is is pleochroic from green to brown
and samples exhibit the 124/56 degree cleavage aagles. Twinning is
also common. Hornblende crystals range from anhedral to subhedral..g Olivine is 'ypically rounded and subhedral, showing signs of,

a perlithic fracture and simple zoning. Subhedral plagioclase crystalsare commonly twinned and show simple to complex zoning. The elongate
- subhedral orthopyroxenes appear as clear crystals. Some of the mafic
| minerals show signs of alteration in the thin section. A visualestimation of minerals is 70 percent Plagioclase and 30 percenthornblende, olivine and pyroxene. Name is Andesite Basalt.

Samole S-2 Stanlev Source
'

Hand Soecimen Examination: This is a pink, medium grained,
phaneritic, microlite rock, Minerals visible in the hand specimen

jinclude plagioclase and cryptocrystalline quartz, oxidation is |
,-
' visible as a clay alteration of the plagioclase.

Thin Section Evaluation: Minerals visible in the thin section
L include Quartz, potassium-feldspar, and cryptocrystalline quartz.
i Sericite and at least one type of opaque mineral are present.
! Deformed grains are sutured and concavo-convex along contacts.Grains are not equal granular. A visual estimation of minerals is .

|,g 90 percent quartz and 10 percent plagioclase, potassium-feldspar, and
] cryptocrystalline quartz. Name is quartzolite.

|

1
L1

230 Soun Cole Road e Boise,ID 83709 e Phone: 208/376 4748 * Fax: 208/322 6515
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Tested for Project:
MK-FERGUSON COMPANY SAMPLING AND TESTING SERVICES
c/o South Fork Lodge Lowman, Idaho

I Highway 21 P.O. N 3050-511-10133
Lowman, Idaho 83637

.

Attention: Mr. John Singleton
Project Manager

Date: October 10. 1990 PSI File Number 355-00084-013 Po 11/15

ROCK OUALITY SCORING CRITERIA

I For this project rock quality is determined based up on a scoring
criteria provided by the client. This scoring criteria is shown on

i Table 02278-A which has been included in this report as page number
ten. Based upon the petrographic evaluations, the weighting factors
for Igneous Rock have been used. Scores for each source are as
follows:

I .

FULFER SOURCE
Test Weight Raw Weighted

Test Result Factor Score Score

Specific
Gravity 2.70 9.0 9.0 81.0

Percent
Absorption 2.8 2.0 1.4 2.8

% Loss
Sodium Sulfate 1.66 11.0 9.6 105.6
Soundness

Percent
Abrasion 9.9 1.0 5.1 5.1

Schmidt
Hammer 33 3.0 4.1 12.4

Splitting
Tensile

'

Strength (PSI) 1030 10.0 8.2 81.5

SCORE TOTAL 288.4

The total possible score for an Igneous Weighting factor is 360.
The Fulfer Source scored 188.4 which is 80 percent of possible.

FULFER SOURCE ROCK QUALITY SCORE

80

230 Soum Cole Road e Boise,ID 83709 e Phone: 208'376 4748 e Fax: 208/322 6515
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I Tested fort Projects
MX-FERGUSON COMPANY SAMPLING AND TESTING SERVICESc/o South Fork Lodge Lounan, IdahoI Highway 21 P.O. # 3050-511-10133Lowman, Idaho 83637

Attention Mr. John Singleton
Project Manager

Date October 10. 1990 PSI File Number 355-00084-013 Pc 12/15

ROCK OUALITY SCORING CRITERIA feontinued)
i

STANLEY FOURCE

Test Weight Raw Weighted,

i Test Result Factor Score Score
'

{ Specific
Gravity 2.65 9.0 8.0 72.0
Percent

j Absorption 0.9 2.0 0.6 11.2

% Loss
J. Sodium Sulfate 1.39 11.0 9.8 107.8: Soundness

Percent
Abrasion 6.4 1.0 7.2 7.2

,

Schmidt
I Hammer' 58 3.0 7.7 23.0

,

Splitting
Tensile
Strength (PSI) 1310 10.0 9.6 96.0

i

SCORE TOTAL 317.0'

The total possible score for an Igneous Weighting factor is 360.The Stanley Source scored 3A7 which is 88 percent of possible.

STANLEY SOURCE ROCK QUALITY SCORE

f.fL.
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3 Tested for Project's

MK-FERGUSON COMPANY SAMPLING AND TESTING SERVICES
c/o South Fork Lodge Lowman, Idaho

f Highway 21 P.O. # 3050-511-10133
Lowman, Idaho 83637

Attention Mr. John Singleton
Project Manager

- Date: October 10. 1990 PSI File Numbert 355-00084-013 Pa 13/15

This completes all requestod testing and reporting for this Riprap
Evaluation Project.

Based upon the test data reproted herein, we obtained a ROCK QUALITY
SCORE of 80 on the Fulfer Source and 80 on the Stanley Source.

--

Thank-you for retaining Professional Service Industries, Inc.
'Should you have any questions please let me know.

Respectfully submitted;
PROFESSIONAL SERVICE INDUSTRIES, INC.

I
Bob J. Arnold, P.E.

I Division Manager

~

. . . . .. , . . . . .
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TABLE 02276-A
~

ROCK OUALITY SCORING CRITERIA Professional Service Industries
Project Number:355-00084-013 Pg.14 of 15

Weighting Factor _ Score
Lime- Sand- Igne-

t

stone stone ous 10 9 8 7 6 5 4 3 2 1 0'

|
Specific
Gravity 12 5 9 2.75 2.70 2.65 2.60 2.55 2.50 2.45 2.40 2.35 2.30 .<2.3

~

Absorp-

tion (%). 13 5 2 0.1 0.3 0.5 0.67 0.83 1.0 1.5 2.0 2.5 3.0 >3.0

Sodium
Sulfate

(%)* 4 3 11 1 3 5 6.7 8.3 10 12.5 15 20 25 >25

Abrasion .

(%)** 1 8 1 1 3 5 6.7 8.3 10 12.5 15 20 25 >25 |

Schmidt
Hanner 11 13 3 70 65 60 54 47 40 32 24 16 8 <8 i

|

fSplitting
Tensile
Strength _

(psi) 5 4 10 1400 1200 1000 833 666 500 40G 300 200 100 <100

Note: Any rock to be used must be qualitatively rated at least " fair' in a petrographic exami- )
nation conducted by a geologist experienced in petrographic analysis. j

.

* 5 cycles
** 100 revolutions

,

- |
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I- Tested fort Project: .

MK-FERGUSON COMPANY SAMPLING AND TESTING SERVICES I,

P.O. Box 9136 Lowman, Idaho '

Albuquerque, NM B7119 P.O. # 3050-511-10133

Attention: Mr. John Singleton
'

I Project Manager

Datet November 30. 1990 PSI File Numbert 355-00084-014 Pr 1/10.|e I,1NAL REPORT

on October 25, 1990 your personnel delivered one riprap sample to our
laboratory. The sample was described as coming from the " Stanley
Source". The sample consisted of ten to fifteen small bould TrI between one quarter and one half cubic foot in volume. The sample
contained pieces that appear geologically similar to each other.
Samples are provided with this report.

'The tests requested include Specific Gravity, Percent Absorption,
Sodium Sulfate Soundness, Los Angeles Abrasion, Schmidt Hammer and

i Splitting Tensile Strength. Petrographic examination of the
materials are also required.
Individual test procedures and results are as follows:

. TEST NUMBER ONE AND TWO SPECIFIC GRAVITY & ABSORPTION TESTS

Test was performed in accordance with ASTM C-127, Standard Test
Methcd for Specific Gravity of Coarse Aggregate. Samples consisted

.

of crushed, two inch minus composite materiale representing all
materials delivered. Test results are as follows:!

l I
'

g TEST HETHOD

Specific Gravity |
f. 1

Bulk. SSD 2.75
Bulk 2.77 )

- Apparent 2.80

, Absorption
,

Percent 0.68%

|

I !

: I
,

|
~

230 South Cole Road e Boise,ID 83709 * Phone: 208!376 4748 o Fax: 208 /322 6515
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Teste N r: Projects .
~

HK-FERGUSON COMPANY SAMPLING AND TESTING SERVICES
P.O. Box 9136 Lowman. Idaho
Albuquerque, NH 87119 P.O. # 3050-511-10133

Attention: Mr. John Singleton

1 Project Manager

Datet November 30. 1990 PSI Pile Numbert 355-00084-014 Pe 2/10

TEST NUMBER THREE SODIUN SULFATE SOUNDNESS

j Test was performed in accordance with ASTM C-88, Standard Test Method
| for Soundness of Aggregate Using Sodium Sulfate. Samples consisted

of crushed 1.5 inch minus composite materials representing all
materials delivered. Only aggregate larger than a number four sieve
was tested. The original grading used in the calculations is that
indicated by the test method. Test Results are as follows:

.

TEST DATA REPORT

| Steve Initial Original Percent Weighted
g Sire Weiehts Gradineff) Loss Percent loss

1.5"-l.0" 1008 3 53.3 1.2 0.64
1.0"-3/4" 521.6

1
3/4"-1/2" 683.8 35.3 2.9 1.02
1/2"-3/8" 328.5

i

3/B"-No.4 327.5 11.4 0.2 0.02,

TOTAL PERCENT LOSS M

| - OUANTITATIVE EXAMINATION

I Steve Splitting Crumbling Flaking Number of
Sire # ! # 2 # 1 Particles

1.5"-3/4" 4 7 58- - - -

1,

l

!

|

230 South Cole Road e Boise, ID 83709 e Phone: 200'376 4748 e Fax: 208/322 6515
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HK-FERGUSON COMPANY SAMP.ING AND TESTING SERVICES
P.O. Box 9136 Lowman, Idaho
Albuquerque, NH 87119 P.O. # 3050-511-10133

|

1

Attention: Mr. John Singleton |

Project Manager

'Datet November 30. 1990 PSI File Numbert 355-00084-014 Pr 3/10

I
TEST NUMBER FOUR LOS ANGELES ABRASION TEST*

The test was performed in accordance with ASTH C-131, Standard Test

1 Hethod for Resistance to Degradation of Small-Size Coarse Aggregate
by Abracion and Impact in the Los Angeles Hachine. Samples coneisted

| of crushed, one and one half inch minus composite comples
I representing all materials delivered. Grading " A " was used. As'

instructed by information provided by the client the method was
altered to include 100 revolutions of the Los Angeles Machine. Test
results are as follows:

DESCRIPTION

Grading " A "

Percent Loss 4.42.

(100 Revolutions)
'

1

1

1

I
|

1

3
230 South Cole Road e Boise,ID 83709 e Phone: 208/376 4748 o Fax: 208/322 6515
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1 Teste N N: Project: .

MX-FEROUSON COMPANY SAMPLING AND TESTING SERVICES
P.O. Box 9136 Lowman, Idaho
Albuquerque, NH 87119 P.O. # 3050-511-10133

Attention: Mr John Singleton

1 Project Mana,ter

Datet November 30, 1990 PSI File Numbert 355-00084-014 Pr 4/10

TEST NUMBER FIVE SCHMIDT HAMMER TEST

3 Test was performed in general accordance with Part Three. Suggested
j Hethod for Determination of the Schmidt Rebound Hardness. This

method is from a book titled, " Rock Characterization Testine and
Monitorina", published by the International Society for Rock
Mechanics. This reference was provided by our client. The test was
performed on two selected individual geologic pieces of t'he sample.
Each piece was held rigid by clamping in our Forney Compression
Testing Machine. Rock pieces were shaped and cracked in a manner
that made performing .the test on flat surfaces with six centimeters
of crack free material in all directions not always possible. Each
of the twenty recorded readings on each rock are shown below. The

I highest ten of these values were averaged to determine each sample
sources test result. It is noted that a Type N Schmidt flammer was

| used for this ' test. The test envil and sample test values obtained
i were proportionately adjusted to a Type L Hammer. Test results are

as follows:

'

Rock 1 Rock 2

48 52 42 53

I 49 53 40 53
49 54 49 45
50 54 50 54,

'

50 54 50 54
l 50 55 50 55

50 55 50 55

1
51 55 51 56
51 55 52 58
52 56 52 59

AVG 54 55

SCHNIDT REBOUND IFDEX 55

3

1
230 South Co!e Road e Boise,ID 63709 e Phone: 2081376 4748 e Fax; 208!322 6515
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HK-FERGUSON COMPANY SAMPLING AND TESTING SERVICES
P.O. Box 9136 Lowman, Idaho |'

f~
' '

Albuquerque, NH 87119 P.O. # 3050-511-10133

.

II
Attention: Mr. John Singleton

i Project Manager

Datet November 30. 1990 PSI Flie Numbert 355-00084-014 Pr 5/10

TEST NUMBER SIX SPLITTING TENSILE STRENGTH TEST

f Test was performed in general accordance with Part Two. Suggested
Method for Determining Indirect Tensile Strength by the Brazil Test.
This method is from a book titled, " Rock Characteritation Testine and
Monitorint", published by the International . Society for Rock
Hechanics. This test was performed on core samples cut from the
individual rock camples delivered to our laboratory. The size of the
pieces and the internal cracks made it impossible to recover the ten

I core samples suggested in the test method. An electric coring
machine with a diamond impregnated core bit was used to remove core
samples from the delivered rock samples. Removed cores were then cut
to proper thickness using a diamond impregnated rock saw. Samples
were tested in an apparatus similar to that shown in the test
method. The load was applied using a Forney Model FT-0040-DR

I compression testing machine. All samples were oven dry at the time
of testing. Loading rate was modified to cause failure in one to
three minutes as requested by our client. Orientation of the axis of
losJing with respect to bedding planes, foliation, etc. As not known

I since these cores were taken from delivered quarry samplea. It is
noted that the orientation of the ' axis was varied on different
samples from the same core. Test results are as follows:

Samele _ Diameter (in) Thickness /in) Lond(1bs) Tensile Streneth
i

j ! 2.76 1.19 12.350 2390
5 2 2.77 1 31 12,700 2330

3* 2.78 1.31 11,000 1920
46 2.79 1.38 10,150 1680I Sa 2.27 1.23 10,600 1980
6a 2.78 1.37 9.350 1563 1

7* 2.79 1.20 9,000 1710
8a 2.79 1.22 11,400 2130

Average 1950 PSI

eindicates that test sample contaied a facture visible to naked eye.

I 1

|
!

- |
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|

- _ _ - _ _ _ - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ -



u.=w=== nwxg.x - . . - ._ _g. c .

j q. . -

-

1 " " ' ' ' ' "< '' " ' s <"' '""" ''' '".

(".Sf?ggj
APA '

i Tested fort Project -

HK-FERGUSON COMPANY SAMPLING AND TESTING SERVICES
P.O. Box 9136 Lowman, Idaho
Albuquerque NM, 87119 P.O. # 3050-511-10133

Attentions Mr. John Singleton

1 Project Manager

Datet November 30. 1990 PSI File Numbert 355-00084-014 Pe 6/10

1 PETROGRAPHIC EXAMINATION

Petrographic examination of each delivered geology was performed by
Mr. Kevin Sager of our staff. Mr. Sages possesses a Bachelors of
Science Degree in Geclogy. He will complete his Masters Degree in*

Geology in May 1991. Mr. Saget's evaluations are as follows:

(' Hand Seccimen Examinatient This is a grayish black, fine grained,
intergranular, Hypocrystalline rock composed of plagioclase, olivine
and a large quantity of safic minerals.
, Thin Section Evaluatient Hinerals visible in the thin section include
Flagioclase, hornblende, olivine and minor pyroxenes. Under plane'

$ pclarized light the anhedral hornblende is is pleochroic from green
5 to brown and samples exhibit the 124/56 degree cleavage angles.

Twinning is also common. Olivine is typically rounded and anhedral,
showing signs of per11thic fracture pattern. Subhedral plagioclaseI crystals are commonly twinned but no zoning. The pyroxenes are
anhedral crystals. A visual estimation of minerals is 70 percent
Plagioclase and 30 percent hornblende, olivine and pyroxene. Name is
Andesite Basalt. *

.

I
1

I
I'

4

1
_
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Tested for Projects .

MK-FERGUSON '^MPANY SAMPLING AND TESTING SERVICES
P.O. O a x 91 ',6 Lownsn, Idaho
Albuque.:os. NH 87119 P.O. # 3050-511-10133

*

Attention: Mr. John Singleton

1 Project Manager

Dalat November 30. 1990 PSI File Numbert 355-00084-014 Pe 7/10

ROCK OUALITY SCORING CRITERIA

For this project rock quality is detetsined based up on a scoring
1 criteria provided by the client. This s. orang criteria is shown on

Table 02278-A which has been included an this report as page number
ten. Based upon the petrographic evaluations, the weighting factors

I for Igneous Rock have been used. Scores for each source are as
follows:

Test Weight Raw Weighted
Test Result Factor Score Score*

] Specific
A Gravity 2.80 9.0 10.0 90.0

,

Percent

1 Absorption 0.68 2.0 6.9 13.8

2 Loss

i Sodium Sulfate 1.68 11.0 9.7 106.7
,

Soundness
.

I
Percent
Abrasion 4.4 1.0 8.3 0.3

Schmidt
1 Hammer 55 3.0 7.2 21.6

Splitting

i Tencile
Strength (PSI) 1950 10.0 10.0 100.0

SCORE TOTAL 340.4

The total possible score for en Igneous Weighting factor is 360..

This source scored 340.4 which is 95 percent of possible.

ROCK QUALITY SCORE

{ Sk |

1 nc .- - - - - - - - . c.---
| |
'

, . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



y 2 m. m a ,m m . _ s. m=m=m- m - - w_--

.-g.

._ m m
WG8 Professional Service Industries, Inc.gcan<

Teste N S: Project:

HK-FERGUSON COMPANY SAMPLING AND TE' STING SERVICES
P.O. Box 9136 Lowman, Idaho
Albuquerque, NM 87119 P.O. # 3050-511-10133

Attentiont Mr. John Singletong

| Project Manager'

Date November 30. 1990 PSI File Numbert 355-00084-014 Pr 8/10

This completes all requested testing and reporting for this Riprap
Evaluation Project.

Based upon the test data reproted herein, we obtained a ROCK QUALITY

I SCORE 95 on this Source.

t

| Thank-you for retaining Professional Service Industries,'Inc.
5 Should you have any questions please let me know. .

Respectfully submitted!

I PROFESSIONAL SERVICE INDUSTRIES, INC.

8 $.'

Bob J. Arnold, P.E.
Division Manager

&

I

I
I
I
I
3
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TABLE 02276-A '

*

ROCK OUALITY SCORItJG CRITERIA Professionat Service Industries
-

Project Number:355-00084-013 Pg. 9.0F_'10 '

'$ Weichting Factor
Score

L1me- Sand- Igne-e

stone stona cus 10 9 8 7 - 6 5 4 3 2 1 0

4
Specific

3 Gravity 12 5 9 2.75 2.70 2.65 2.60 2.55 2.50 2.45 2.40 2.35 2.30 <2.3y

{ Absorp- ,

tion (%) 13 5 2 0.1 0.3 0.5 0.67 0.03 1.0 1.5 2.0 2.5 3.0 >3.0)
4 Sodium . '

i Sulfate
! (%)* 4 3 11 1 3 5 6.7 8.3 10 12.5 15 20 25 >25

i Abrasion
I (%)** 1 8 1 1 3 5 6.7 8.3 10 12.5 15 20 25 >25

.

!
Schmidt y -

,

, Hamer 11 13 3 70 65 60 54 47 40 32 24 16 8 <8i

Splitting
.

g Tens 11e -

; Strength
-

5 (pst) 5 4 10 1400 1200 1000 833 666 500 400 300 200 100 <100 ^
i

'

:
Note:

Any rock to be used must be qualitatively rated at least " fair * in a petrographic examl-
nation conducted by a geologist experienced in petrographic analysis.1

-

,
.

-

* 5 cycles
** 100 revolutions

- ,

.

1 Document No. 5tS7-tsW-S-01-90272-00'
Issued for Review-Revision A, ,
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