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coRK 38.8
oErTH % & viMK -
e DESCRIPTION SIIE MIN. KLEY. REMARKS AGD
40.0
Very Dense to Dense Gray
Slightly Cemented Calcareous
Silty Fine to Coarse Sand
With Some Shell Fragmenuts =
{Santee Limestone) 338 |-N=43
28.8 f-N=44
_N=50/6"
23.8
56.0 | __
Firm Dark Green Slightly
Chliyey Siity Fine to Medium
Sand (Black Mingo Formation) 188 | N=25
60.0 §._ B
Boring Terminated at 60.0 Ft.
Groundwater Encountered
At 6.8 Ft. 24 Hours After Boring
MORING AND BAMPLING MEETS ASTM D-1836 Page 2 of 2
CORE DANLLING MEKTS ANTM D-8113
TEST BORING RECORD

PANKTAATION 18 THE NUMBIR OF BLOWSE OF 140 LB. HAMMEN

FALLING 30 1N NEQUINEZD TO DRIVE 1.4 IN. 1D BAMPLER ¢ FY.

v 0 1o soming no 233

m UNDISTURRID RAMPLE "I=X" WATER TABLE. 24 WA @ nocx JOINT: 12-18-78
= DAYK DRICLED o

Lol BT ATER TABLE. 1V WA L= Low Dir 0—30° ~

| ' T OMOCK CORE RECOVEAY ~mgyer WAT Jjom No CH 4193

M= MID 01F 30°—80°

L4 RILLING WAYEA
N STANDARD PENETRATION fLO®S OF DAL LAW ENGINKERING TESTING COC

CORK 79 3
[T at.] % & TIME - -
0 rr. DRSCRIPTION < BIZK MIN. KLEV. REMAAKS %o
1.0 Topsoil-Black Silty Fine to Medium*
Gray Tan Very Clayey Fine to
25 Medium Sand
Loose Red Brown Gray Very
Clayey Fine to Medium Sand 74.3 1 .N=10
7.0 §_ o
Firm Gray Slightly Clayey
Silty Fine to Medium Sand
69.3 }- N=11
120 §._ P
Very Soft Gray Tan Fine Sandy Pocket Penelr(upeter:
Silty Clay With Seams of Fine Qu = 1400 E’S}-
to Medium Sand 64.3 [-N=2 Torvane: $=500 PSF
Bottom of UD,
s Pochet Penctrometer:
4 Qu = 1400 PSF
Torvane: S=640 PSF
-N=2 Pocket Penctrometer:
593 Qu = 1400 PSF
Torvane: $=500 PSF
4 1007
245 543 LR e
Firm Gray Calcareous Slightly
Chyey Silty Fine to Coarse
Sand (Santee Limestonc)
290 .
Very Soft Blue Green Silty 193
Cliy (Void Filling)
—N=Weight of Rods (29.0 to 38.0
443 Fu
Field Permeability Test,
38.5 to 40.0 Fr.:
38.0 K=1.32 x 10-5 cm/'sec
Santee Limestone - No Recovery
39.3 §-N=45 No Recovery

BORING AND SAMPLING MEKTS ASTM D-18d8
CORE DRILLING MEKETE ASTM D.231t2

*Sand and Organic Materiad

PINITAATION I8 THE NUMBEIR OF BLOWS OF 140 LB. MAMMER

FALLING 30 IN REKQUINKD TO DRIVE 1.4 IN. |.D. BAMPLER

m UNDISTURBED SAMPLE "S55 wATER TASLE, 24 MR

lM"'. MOCK CORK RECOVERY “agpes WATER TABLE, 1 MR

N . ®YANDARD FlN(YlAYIQN‘LO.l OF DRILLING WATEN

PN masy A vy FaaamaTion

1T,

§ nocx soinT.
L =tow bir o-30°

M = MED  DIp 30°-80*

Paze 1 of 2
TEST BORING RECORL
I L

Y - TN
OATE DRILLEAD J_:._l_é_ii 8

CH 4193

BORING MO

JOR KO

LAW ENGINLERING TEBSTING CC

% o owTEAe Dip 307 30

H
b



40.0

54.0

COonK

393

DEFTH YiMK *
re. DESCRIPTION SIZE MIN. KLEV. ARMANKE agD
Santee Limestone - No N T0U %
R . . "
Ecovery |-N= 50/%4" No Recovery -
Medium and Hard Gray Cemented { Drag Bit Refusal at 41.5 Ft.
Calcareous Silt, Sand, and Shell NQ 16
Fragments (Santee Limestone) 100 343
i Packer Test, 43.8 to 49.0 Ft.:
- K=7.62 x 104 cm/sec
Very Soft and Soft Slightly o -
Cemented Calcareous Silt, (C;{sstdl‘l:)llz3Lgxlfe:s‘t;)ne
Sand and Shell Fragments : ’ ’
(Santee Limestone) [ }293 Packer Test, 48.0 to 54.0 Ft.: ]
K=2.94 x 104 cm/sec
8 0
Very Dense to Dense Slightly 243 | N=s3
Cemented Calcareous Silty Fine
to Coarse Sand With Some
Shell Fragments
(Santee Limestone)
) 19.3 }-N=45
Boring Terminated at 60.0 Ft.
Groundwater Encountered at
76 Ft. 24 Hours After Boring
NW Casing Set to 38.5 Ft.
BORING AND BAMPLING MEKTS ASTHM D-1868 Pﬂge 2 Of 2
CORE DRILLING WEKTS ASTM D-ATtD
PENKTRATION 18 THE NUMNBER OF SLOWS OF 140 LB, HAMMEN TEST BOR‘NG RECORD
FALLING 30 IM. REQUIRED YO DRIVE $.4 [N, 1.D. BAMPLER & PT. 244
BORIND NO. D —
m UNDISTURSKD BAMPLE "'._"_.z-—'w‘lul TABLE. R4 HR d ROCK  JOINT: DATE DRILLED ]2”8,]()/78

l)ﬁ": ROCK CORE RICOVERY ™wgpsr WATER TASLE. 1 HA

N

STANDARD FlﬂtYlA'ION‘LOQI OF ORILLING WATER

R QD ROCK QUALITY DESIGMATION

L =iLow Oir 0-30°

M= MED  Bir 30"-40°

$ = #YEX» DIF 0°-40O°

CH 4193

Jos NO.

LAW ENGINEERING TESTING CO

CORK
»

79.7

DEFTH % 8 TIMK -
0 rr., DEBCRIPTION SIEX MIN. ELKV. REMARKS LY
1.0 Topsoil-Black Sifty Fine to Medium*
Gray Tan Clayey Fine to Medium
Sand
3.0
Firm Gray Brown Very Clayey 747 -
Fine to Medium Sand I N=1T
7.0
Firm Gray Slightly Micaceous (I;ockﬂe(lggn(;vlggilwmr:
. ¥ " s u =
g:x‘:l 552(111{5 Cly With Thin Fine 69.7 |—N=6 Torvane: $=1000 PSF
123
Very Dense to Dense Gray to
Light Green Gray Slightly e
Cemented Calcareous Silty Fine 647 N=62
to Coarse Sand With Some Shell
Fragments (Santee Limestone)
- N=50/4"
59.7
lq 100
- N=50/5"  Void (23.2 to 23.5
54.7 / e
49.7 - N=55
L - N=50/5"  No Recovery
44.7
— N=50/3" No Recovery
397 Hard Drilling (38.7 10 403 Ft)

BORING AND BSAMPLING

MEETE ASTM D-1886

CORK DAILLING MELTS ASTM D-AII3
FENETAATION 18 THE NUMBSER OF BLOWS OF 140 LE. HAMMER
PALLING 30 IX. REQUIRED TO ORIVE 1.4 IN. 1.D. SAMALER | FT,

m UNDISTURBED SAMPLE "mo—Z " WATER TABLE, 84 KA

Jso

N

ROCKX CORK AKCOVEARY ~wgpsr WATEA TYABLE.

R.Q.D. rOCK QUALITY DESIGNATION

ELN

- @YANDARD F(anAvloNdLocl OF DRILLING WATER

*Sand and Organic Material

@ rocx JoinT.
L = Low DIr O—30°
M x WMEOD  Oip 3080

$ = STEEP DIP $0°-90°

Page 1 of 2
TEST BORING RECORD

BORINA  NO .__:i‘i__
DATE DRILLED ..l_;._l_]_'_]é 78
0w wo I 4193

LAW ENGINEERING TESTING CC

_—



CORE 802
DEPTH g o
0 FT DESCRIPTION G2 WS eLev. REMARKS RaD.
%m
Loose Brown Silty Fine to Medium
Sand With Organic Matter
—N=6
- 3.0
i Firm Brown and Gray Silty Clayey Fine
to Medium Sand and Slightly Silty Fine 75.2 j|—N=11
to Medium Sand With Some Organic Il
Matter
‘ —N=13
9.0 i
“ Stiff Multicolored Silty Clay 702 I-N=
-
125
Very Loose Multicolored Slightly Clayey
Silty Fine to Medium Sand (Wet) 652 |-N=2
180 ’ |
Very Dense Tan Partially Cemented y
Calcareous Silty Fine to Coarse Sand 602 [-N=91
With Shell Fragments (Santee Limestone)
231
Void 55.2
257
Very Dense Tan Partially Cemented
Calcareous Silty Fine to Coarse Sand
With Shell Fragments (Santee Limestone)
50.2 —N=50/3"
| N=50/4"
452
_N=50/2" No Recovery

40.0 L— 40.2 -

BORING AND SAMPLING MEETS ASTM D-1586
Page 1 of 2
CORE DRILLING MEETS ASTM D-2113

PENETRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMER TEST BORING RECORD

FALLING 30 IN. REQUIRED TO DRIVE i-4 IN. i.D. SAMPLER | FT. 447
BORING NO.

- UNDISTURBED SAMPLE T== WATER TABLE. 24 HR. <] ROCK JOINT: 7-14-80
DATE DRILLED

'50*% ROCK CORE RECOVERY ™= WATER TABLE. | HR. L= Low DIP 0-30° 108 NO CH 4193D

N - STANDARD PENETRATION €§LOSS OF DRILLING WATER M = MED. DIP 30°-60°

LAW ENGINEERING TESTING CO.
R.Q.D. ROCK QUALITY DESIGNATION S = STEEP DIP 60°-90°



400

420

474

52.0

1589

DEPTH

FT.

DESCRIPTION

Very Dense Tan Partially Cemented
Calcareous Silty Fine to Coarse Sand*

CORE
% & TIME
SIZE MIN.

Hard to Medium Light Gray to Greenish
Gray Slightly Glauconitic Cemented
Calcareous Silt, Sand and Shell
Fragments (Santee Limestone)

NQ
96

40.2

ELEV.

35.2

ST TR AR A B AR TR R RERSeRaR

%
REMARKS R.C.D.

Crystalline Limestone:
42.0 to 429 Ft.

Hard to Soit Very Light Gray to Greenish
Gray Slightly Glauconitic Partially
Cemented Calcareous Silt, Sand and

Shell Fragments (Santee Limestone)

55

30.2

48.0 to 49.0 Ft.

20

Very Dense Gray Partially Cemented
Calcareous Slightly Glauconitic Silty
Fine to Coarse Sand With Shell
Fragments (Santee Limestone)

L

BORING AND SAMPLING MEETS ASTM D-I586

Boring Terminated at 58.9 Ft.

Groundwater at 5.0 Ft. After 24 Howrs

25.2

—N=50/2"

20.2

— N=50/5"

CORE DRILLING MEETS ASTM D-2113

PENETRATION IS THE NUMBER OF BLOWS OF 140 LB. HAMMER
FALLING 30 IN. REQUIRED TO DRIVE (-4 IN. I.D. SAMPLER | FT.

- UNDISTURBED SAMPLE —— WATER TABLE. 24 HR.

|ao]% ROCK CORE RECOVERY ™~ WATER TABLE. | HR.

N - STANDARD PENETRATION ‘LOSS OF DRILLING WATER

R.Q.D. ROCK QUALITY DESIGNATION

*With Shell Fragments (Santee Limestone)

<

Page 2 of 2

TEST BORING RECORD

BORING NO. 442

ROCK JOINT: -14-
DATE DRILLED __7_14—80_

L= Low DIP 0-30° CH 4193D

JOB NO.

MED. DIP 30°-60° | Aw ENGINEERING TESTING CO.
STEEP DIP 60°-90° )



WOODWARD-CLYDE CONSULTANTS

CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF BORING B-632 SHEET _1__ ofF _3

PROJECT AND LOCATION ELEVATION AND DATUM JPROJECT NO.

L SANTEE COOPER GENERATING STATION, UNIT 1 77.11 ft MSL 80C4090C01
SRILLING AGENCY DATE STARTED DATE FINISHED

ARDAMAN AND ASSOCIATES D. Gandy 23 July 1980 23 July 1980

DRILLING EQUIPMENT COMPLETION DEPTH ROCK DEPTH

CME-55 Hydro Rotary 66.5 ft 38.0 ft

3 - (0
SIZEAND INPRQEBIT v SIZE AND TYPE CORE BARREL NG SAMPLESFST 15 [ONDISI_  [CORE __

(CASING 3" "Plush Joint" NX "Double Tube" CB WAV [FIRST __EOMFy & [29F R £

JCASING HAMMER [weiGHT IBORING ANGLE AND DIRECTION

"SAMPLER _ 2—IN 0.D. SPLIT SPOON s CRTICAL :

SAMPLER HAMMER [WEIGHT 140 LBS _ |broP 30 —IN M. Giordano

' ~ SAMPLES

'S
. o . 4 . .
- > E 9 é "53 o S w ::
N DESCRIPTION 2 1k w18 |wZalE . |9 o |zul REMARKS
- w >Clwwr [GwiloC | w [o] cf<

1 RS a FZ2iCu loc@omjoZ | « Oor3
-Dk brn silty f-SAND,some g in < 1 23 July 1980
-veg.,v.loose (dry) (1.5 ft) }75.4- 1 — ?)

4 -2

) , . ~ = |3

-Dk grayish & yellowish — 3 \ ) 3
brn f-sand y CLAY,some silt - w — 4

*m (dry) (5.0 ft) — 4
7210 .
j:No recovery o 6 No sample
L& |c |6
R 7
JEGray & yellowish brn clay- __ 7
ey,f-SAND (8.0 ft) 69.1 8 2

Lt gray & yellowish brn i it 0 3
f-sandy CLAY,freqg.silty f£. 0 v — 4

_sand lenses,firm (moist) i
Lt yellowish brn f-sandy — 10 5
Clavy _(10.8 f+) 66 3% A 1

"Lt tannish brn m-f SAND, —n—g @ - 5

- some clay, tr. c¢. sand -

(moist) (12.5 ft) 64.6_12-
- — 13
t o EAERE
e 14 4 - 2
_Lt tannish brn f-sandy I | 1
_ CLAY,some silt,v.soft 15— Vane shear test:
(moist) 616 d 14.0 ft - 16.5 ft

_ L 16 Undisturbed:1.17 tsf

. i 1 o " 1 Remolded:1.09 tsf

* "veenish gray silty CLAY Ly o | & |wH

frequent lenses of silty] i 1

| f=-sand,v.soft (moist) 16 vane shear test:

i T 17.5 £t - 19.0 ft
Greenish gray silty CLAY 19 Undisturbed:0.78 tsf
w/frequent lenses of silty e -, 1 Remolded:0.78 tsf

I f-sand,v.soft (moist) 20 0 — LW




WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF BORING B-632 SHEET __2 oF __ 3
- SAMPLES ROCK CORE
v Q « . .
. T o I> =2z > c
DESCRIPTION §’-’ E g; 8*; ggg §O 8 8 ggz REMARKS
Wik =} -2 gu. 3 B g;e T or2
S-71 1.5 2
T B - IVane shear 21.0 ft -
~ — 21— 22.4 ft
™ B - Undisturbed:1.09 tsf
T (22.4 ft) 54.7 22 - Remolded:0.82 tsf
= - -
- | 23
— b 24 =
= - 25 3
-t Gray,silty c-f SAND,some - 1> |~ 5
- clay (m.dense-loose) (wet) —-26— v |o 5
— pm 27 =
- — 28 ~
- . 20
.op 6":Lt gray,silty f-SAND L 30 z
- (30.5 ft) L 1. |~ 3
.- Gray clay,some f-m SAND, -3~ L 3
Lty silt,veg.,firm (moist) L
-4 L 32 —
o - -
- e 33 d
—— poee 34 =
4 Top 6":Gray clay,some f-m 35
L _SAND,tr silt X {1~ (= 3
+ Lt gray,f-SAND,some silt, - 36 = — é
t+ tr clay,loose (moist) -
= = —.37—1
L o 38 =
T (39.0 ft) 38.1f ]
39-—-
I it greenish gray,f-c,cal- _'_'40 1 - 3
careous SAND & limestone 717 17
T rock fragments,tr silt —a] w |~ 50/5 Lost drilling fluid
T v.dense (moist) i at 40.0 ft
‘decomposed rock) — 42 —
o 4.3 =
e 44 ==
- s




WOODWARD—-CLYDE CONSULTANTS

CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF BORING

SHEET 3 oF 3

DESCRIPTION

ROCK CORE

ELEV.
FT.
DEPTH, FT.
TYPE
NO. LOC
RECOV.
FT.
PENETR
RESIST
BL/GIN.
CORE
NO.

RECOV,
RQD

CORE
TIME
MINJFT,

REMARKS

L. Lt gray,silty,calcareous
L f-m SAND,some limestone
| rock fragments,shells,v.

w
w

S
wn
~
wO

| dense (moist)

(decomposed rock)

Lt greenish gray,silty

f-c SAND,tr limestone rock
fragments,shells,clay,m.
dense-v.dense, (wet)
(decomposed rock) (60.0 ft)

S-13

Dk greenish gray silty I-
SAND phosphate abundant,
v.dense (wet)

Dk greenish gray,silty £-
SAND,some clay,phosphate
abundant ,m.dense, {moist)

S-14

s-15

Boring terminated at 66.5'

Casing to 47.5 ft
still no circulation

Possible void:
48.0 ft to 56.5 ft

Drill rods fell to
56.5 ft

Casing to 58.0 ft

Circulation return
from 58.0 ft




WOODWARD—-CLYDE CONSULTANTS
CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

B-633

LOG OF BORING SHEET _1_ ofr _3
PROJECT AND LOCATION ELEVATION AND DATUM |PROJECT NO.
SANTEE COOPER GENERATING STATION, UNIT 1 77.39 £t MSL 80C4090C01
DRILLING AGENCY FOREMAN DATE STARTED DATE FINISHED
ARDAMAN AND ASSOCIATES J. Jones 24 July 1980 25 July 1980
DRILLING EQUIPMENT COMPLETION DEPTH ROCK DEFTH
CME-55 Hydro Rotary 5.0 ft 30.0 ft
SiZE Ajﬁ_g)’gﬂE 'Q'frB.L'Eone" SIZE AND TYPE CORE BARREL NO SAMPLES!D|ST 11 UNDlST2 58R5 £t
(CASING 3" "Flush Joint" NX "Double Tube" CB AEr [FTRST __ [COMPL_ [72nR
JCASING HAMMER IWEIGHT Toror |BORING ANGLE AND DIRECTION
'SAMPLER  2—IN 0.D. SPLIT SPOON VERTICAL
INSPECTOR
SAMPLER HAMMER IWEIGHT 140 LBS {pror 30 -IN M. Giordano
= SAMPLES ROCK CORE
. o . o« . . .
N DESCRIPTION > 1 E w3 |8 ggé s |3 s g;% REMARKS
- - w >Cluwer [Gwifjoo | o &) oz2<
' Wl <) -2 |Cuw jaxofjozZ2 )R -4 or3
-L Top 12":Dk brn f-sandy 76.4} T 0 ;
‘-\CLAY,tr.veg. ,soft (dry) — 1 N 2
1 Gray & yellowish brn CLAY
some f-sand, tr silt ~ 2
) (dry to moist) 3 >
- — 3 ~ | 5
+ Gray & yellowish brn CLAY - |- 4
- »me f-sand,tr.silt,firm — 4
(moist) -
I ° I
Gray to 1t gray CLAY,soft - ™ o 1
- (moist) -~ 6 B | - 3
¥ -,
- Lt gray CLAY w/frequent 8 5
- pockets of lt brownish — 8 <« | o 5
t gray f-sandy silty,firm - w |o 3
(moist) — 9
- 67.9L
Lt greenish gray silty = 10 0
I CLAY w/frequent silty, - n oo 5
- f-sand seams,firm —11=4 & |~ 3
- (moist) -
+ e 12 =
- — 13 =
1 (14.0 ft) lez.4f -
: 14 =
~ Lt gray clayey f. SAND u 7
" w/ frequent thick lenses [~ 15 3
+ of grn clay, soft, firm - 1 © 1w 2
- (moist) (17.0 ft) 6] o |~ 5
- 60.4F
. — 17 T
-k greenish gray CLAY, - 15 1
" some silty f-sand seams, —18-F w 1
I v.soft (moist) g - =
— Dk greenish gray CLAY, -1 L |9 |2
f—highly plastic (moist) "4.,0 1 P |~




WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

U

LOG OF BORING B-633 SHEET __ 2 OF 3
- SAMPLES ROCK CORE
w
, £ 1 8|3 =zl |3 £
DESCRIPTION _a“; 5 gd §«-’ ggg £ S 8 £Y3 REMARKS
W o -2 lou gzm o2 ‘é’g T 8.’-5
—+ Dk greenish gray CLAY w/ L UD {2.5 PUSH
- frequent fine sand seams b 27 WH
. w [fel
L v.soft, (moist) N {4 |2 WH
—4- Dk greenish gray CLAY, — 22 1
—+highly plastic (23.5 ft) p3.9} .
- 23 — = Change of soil in tubl
- — 4 o %)
- Qa . D
—4 Dk gray clayey silty f-m — 24 ~N A
- SAND, tr.c-sand, loose -
+ (moist-wet) 25 < 5, " i
+ S I
+ - 26
-+ - 27 —
- p—= 28 -
4 L 29 ]
(30.0 ft) 47.4 1
30
1L Lt gray,clayey,silty f£-SANIJ N 1o 1
J some limestone rock frag- PO B 1
4.ments, v. loose (moist) i w_|- 3
_l (decomposed rock) | 25 Losing water slowly
~ . J at 31.5 ft
LS prer 33 =
—t — 34 —~
1. | 35— Spoon dropped at
A ! J 35.0 ft, about 2%",
4 L 36 — no recovery
4 s 4 (probable void)
T Lt gray,clayey,silty,f-c 37
T SAND,some limestone rock [~ 11
-+ fragments (moist), v.dense — 38 — .
i (de?::m osed rock), 5 i N 23 Change to coring at
P (39.0 ft)3s.4) — 37 39.0 ft
J 1t gray,mod.to slightly I B
| weathered fossiliferous 40
.1 LIMESTONE,hard,closely n .
__fractured,glauconlte noted 41— . partial water loss
r i of o o~
e o =) O o~ .
|42 ] g o~ ™~ o
4 Casing to 44.0 ft
e 4.3 ed
i . 7 24 July 1980
25 July 1980
a5 ]




WOODWARD-CLYDE CONSULTANTS
CONSULTING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS

LOG OF BORING B-633 SHEET 3 OF 3
- SAMPLES ROCK CORE
. Q o« . .
. T o I> bl > +
- U= [
DESCRIPTION E'_. E ;d §,-‘ ggg go 9 S Eu;? REMARKS
Wk o +2 |ge |Eepf o2 gae 4 8;2
-4 Lt gray moderately to deepH = - Lost 200 gals. watexr
—4 1y weathered fossiliferous — 45— bet. 45.0 ft-48.0 ft
-} LIMESTONE closely fractured - 4 Tl ow | o o
< glaucconite noted L 47 - 1218 -
e e ] m
-l s 48 ol
-4 Lt gray,deeply weathered b 49
—4 fossiliferous LIMESTONE, L -
-4 crushed to intensely bro- L 50 —
-4 ken,glauconite noted N J
T —51- Tlele |o
- = - £l o] o .
5 | = -
— L J
1+ — 53 —
1l Lt gray deeply weathered |4
_J to decomposed fossiliferoud s i
IMESTONE,glauconite noted 5 —
_ -woderately to closely i
fractured. <
na —56 — i o | oe "
- - r o O o .
gl |v ©
T —~ 57 —
—— - -
o -—-58—1
; : T 59
_] Boring terminated at 59.0 ]
T 60 =
-1 — 61~
+ — 62 —
.- e 63
-1-— = -
. _.64—4
- fe §5 =t
LS - 66
-L— p— 67 =4
- L
- 68 —
L 69
{ - 70 7
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*% STABL6H **
by
Purdue University
-—5lope Stability Analysis--
Simplified Janbu, Simplified Bishop
or Spencer s Method of Slices

Run Date: 2/11/2016

Time of Run: 06:48AM

Run By: B. Gordon, WorleyPa
Input Data Filename: Z:crossy34dnormalcon
Output Filename: Z:crossy34dnormalcon
Plotted Cutput Filename: Z:cross734normalcon

PROBLEM DESCRIPTION Cross BA Pond
Section 734, Normal Con
BOUNDARY COORDINATHS
8 Top Boundaries
11 Teotal Boundaries

Boundary X-Left Y-Left X-Right Y-Right 501l Tvype
No. (ft) (ft) (ft) (ft) Below Bnd
1 0.00 80.00 32.00 80,00 2
2 32.00 80.00 53.00 80.00 2
3 53.00 80.00 60,00 78,00 2
4 60,00 78,00 67.00 78,00 2
5 &7.00 78.00 106.00 91.00 2
3 106.00 @1.00 121.00 1.00 2
7 121.00 @1.00 130.00 88,00 2
g 130.00 88.00 225.00 88.00 1
9 130.00 88,00 167.00 76.00 2
10 167.00 76.00 225.00 75.00 2
11 0.00 74.00 225.00 74,00 3
ISOTROPIC SOIL PARAMETERS
3 Typel(s) of S5cil
5011 Total BSaturated Cohesion Friction Pore Pressure Piez.
Type Unit WL. Unit Wt. Intercept Angle Pressure Constant Surface
HNao. (pct) (paf) (pstf) (deqg) Param. (psf) No.
1 90.0 55.0 0.0 0.0 0.00 0.0 1
2 130.0 135.0 50,0 30,0 0.00 0.0 1
3 102.,0 107.0 0.0 22,0 0.00 0.0 1
1 PIEZOMETRIC SURFACE (3) HAVE BEEN SPECIFIED
Unit Weight of Water = 62.40
Piezometric Surface No. 1 Specified by 4 Coordinate Points
Point X-Water Y-Water
No. (ft) (ft)
1 0.00 78.00
2 106.00 78.00
3 130.00 898,00
4 225.00 898,00

A Critical Failure Surface Searching Method,
Technique For Generating Circular Surfaces, H
400 Trial Surfaces Have Been Generated.

20 Surfaces Initiate From Each Of 20 Points

Along The Ground Surface Between X = 40,00
and X = 80,00
Fach Surface Terminates Between X = 100.00

and X = 150.00

Unless Further Limitaticns Were Imposed, The

At Which A Surface Extends Is Y = 0.00 ft.
4.00 ft. Line Segments Define Each Trial Fai
Following Are Displayed The Ten Most Critical

Failure Surfaces Examined. They Are Ordered - Most Critical

First,

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

Failure Surface Specified By 17 Coordin

Point X-Surf Y-Surf

No. (ft) (o)
1 58.95 78.30
2 62.01 75.72
3 65.37 73.56
4 68,99 71.85

Z:verossT734dnormalconditions . OUT

rsons
ditions.in

ditions.OQUT
ditions.PLT

ditions

Using A Random
as Been Specified.

Fqually Spaced
ft.

ft.

ft.

ft.

Minimum Elevation

lure Surface.
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ate Points
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5 72.80 J0.63
& 76.73 £9.90
7 80.73 £9.69
g g4.71 70.00
9 88.63 70.82
10 92.40 72.14
11 95.498 73.94
12 99.29 76.18
13 102.28 78.84
14 104.91 81.85
15 107.12 g85.18
16 108.89 gg8.77
17 109.65 91.00
Circle Center At X = B0.3 ; ¥
* kK 1‘779 *ok ok
Failure Surface Specified By 18
Point X-5urf Y-3urf
No. (ft) (ft)
1 56,84 78,90
2 59.67 T6.07
3 62.85 73.64
4 66,32 71.65
5 T0.02 T0.13
& 73.88 69,11
7 77.85 68,60
2 81.85 68.62
g 85.81 69,17
10 89.67 T0.23
11 93.35 71.78
12 96.80 73.82
13 94,95 76,28
14 102.75 79.14
15 105.15 82.33
16 107.12 25.82
17 108.60 89.53
18 108.97 91.00
Circle Center AL X = 7.7 ;¥
* kK 1‘793 * ok ok
Failure Surface Specified By 18
Point X-8urt Y-Surf
No. (ft) (ft)
1 56.84 78.490
2 59.93 76.36
3 £3.29 74.19
4 £6.89 72.43
5 70.66 71.10
& 74.56 70.22
7 78.54 £9.79
g g§2.54 £9.83
9 86.50 70.34
10 90.39 71.30
11 94.13 72.71
12 97.69 74.54
13 101.01 76.77
14 104.04 79.38
15 106.76 82.32
16 109.11 85.55
17 111.07 89.04
18 111.89 91.00
Circle Center At X = 80.2 ; ¥
kok ok 1'795 * % %
Failure Surface Specified By 18
Foint X-Surf Y-Surf
No. (ft) (ft)
1 58.95 78.30
2 62.07 75.80
3 £5.46 73.68
4 6£9.07 71.9¢6
5 72.86 70.69
& 76.78 £9.86

Z:\ecrossT34normalconditions . OUT
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7 80.76 69.49
g 84.76 69.60
9 88.72 70.17
10 92.58 71.19
11 96.30 7z2.867
12 99.83 74.56
13 103.10 76.86
14 106.09 79.52
15 108.74 82.51
16 111.03 85,79
17 112.92 89.31
18 113.59 91.00
Circle Center At X = 81.9% ; Y
* kK 1‘801 * k¥
Failure Surface Specified By 16
Point X-8urt Y-Surt
No. (ft) (ft)
1 58.45 78.30
2 62,09 75.82
3 65.54 73.80
4 69.24 72.28
5 73.11 71.28
6 77.08 70.83
7 81.08 70.93
8 85.03 71.59
9 88.85 72.79
10 92.46 74.50
11 95.80 76.70
12 98.81 79.34
13 101.42 82.37
14 103.58 85.73
15 105.26 89.36
16 105.73 90.91
Circle Center At X = 78.3 ;¥
* kK 1‘810 * k¥
Failure Surface Specified By 18
Point X-8urt Y-Surt
No. (ft) (ft)
1 54.74 79.50
2 57.57 76.68
3 60.73 T4.22
4 64.17 72.19
5 67.84 70.59
& 71.68 69.47
7 75.63 68.84
8 79.63 68.71
9 83.61 69.08
10 87.51 69.94
11 91.28 71.29
12 94.85 73.09
13 98.17 75.33
14 101.17 77.97
15 103.83 80.96
16 106.09 84.26
17 107.92 87.81
18 109.09 91.00
Circle Center At X = 8.7 ;Y
* kK 1'823 *H K
Failure Surface Specified By 19
Point X-8urf Y-Surf
No. (fty (fty
1 58.45 78.30
2 62.03 75.75
3 65.37 73.55
4 68.93 71.74
5 72.68 70.33
& 76.56 69.35
7 80.52 68.80
g 84.52 68.70
9 88.50 69.04

Z:vecross734dnormalconditions
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10 92.43 69.82
11 96,24 71.04
12 99.89 72.66
13 103.34 74 .69
14 106.55 77.08
15 109.47 79.81
16 112.07 82.86
17 114.31 86.17
18 116.17 89.71
19 116.68 91.00
Circle Center At X = 83.4 ; ¥
* kK 1‘831 * k¥
Failure Surface Specified By 15
Point X—Surf Y—-Surf
No. (ft) (ft)
1 61.05 78.00
2 64.37 75.76
3 67.95 73.99
4 71.74 72.71
5 75.867 71.96
& 79.67 71.73
7 83.65 72.05
g8 87.56 72.90
9 91.32 74,26
10 94 .86 76.12
11 98.13 78.44
12 101.05 81.17
13 103.57 84 .27
14 105.66 87.68
15 107.12 91.00
Circle Center At X = 79.3 ;Y
* kK 1‘840 * k¥
Failure Surface Specified By 20
Point X-Surf Y-Surf
No. (ft) (ft)
1 54,74 79.50
2 57.57 76.68
3 60.69 74.18
4 64.06 72.03
5 67.65 70.26
& 71.41 68.90
7 75.30 67.94
8 79.26 67.42
9 83.26 67.33
10 87.25 67.68
11 91.17 68.46
12 94 .99 6£9.66
13 98.65 71.27
14 102.12 73.26
15 105.34 75.62
16 108.30 78.32
17 110.94 81.33
18 113.24 84 .60
19 115.17 88.10
20 116.38 91.00
Circle Center At X = g2.1 ; ¥
* kK 1‘842 * k¥
Failure Surface Specified By 20
Point X—Surf Y—-Surf
No. (ft) (ft)
1 54,74 79.50
2 57.58 T6.69
3 60.70 74.19
4 64.08 72.05
5 67.67 70.28
& 71.42 68.90
7 75.30 67,94
g8 79.27 67.40
9 83.27 67.28
10 87.25 67.60

Z:verossT734dnormalconditions . OUT
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11 91.18 6£8.35
12 95.01 £9.51
13 98.69 71.08
14 10z.18 73.03
15 105.44 75.35
16 108.43 78.00
17 111.12 80.96
18 113.48 84.20
19 115.48 87.66
20 116.95 91.00
Circle Center At X = 82.2 ; ¥ = 104.5 and Radius, 37.2

ok k 1‘845 * ok ok
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*% STABL6H **
by
Purdue University
-—5lope Stability Analysis--
Simplified Janbu, Simplified Bishop
or Spencer s Method of Slices

Run Date: 2/11/2016

Time of Run: 06:53AM

Run By: B. Gordon, WorleyParsons

Input Data Filename: Z:cross’34dnormalceonditionsblock.in
Cutput Filename: Z:crossi34normalconditionsblock.CUT

Plotted Cutput Filename: Z:cross734normalconditionsblock.PLT

FROBLEM DESCRIFTION Cross BA Pond

Section 734, Normal Conditions, Block
BOUNDARY COORDINATES
8 Top Boundaries
11 Total Boundaries
Boundary X-Left Y-Left X-Right YT-Right So0il Type
No. (ft) (ft) (ft) (ft) Below Bnd
1 0.00 80.00 32.00 80.00 2
2 32.00 80.00 53.00 80.00 2
3 53.00 80.00 60,00 78,00 2
4 &0.00 78.00 &7.00 78.00 2
5 &7.00 78.00 106.00 91.00 2
3 106.00 @1.00 121.00 1.00 2
7 121.00 91.00 130.00 88.00 2
g 130.00 88.00 225.00 88.00 1
9 130.00 88,00 167.00 76.00 2
10 167.00 76.00 225.00 75.00 2
11 0.00 74.00 225.00 74,00 3
ISOTROPIC SOIL PARAMETERS
3 Type(s) of 2oil
501l Total BSaturated Cohesion Friction Pore Pressure Piez.
Type Unit WL. Unit Wt. Intercept Angle Pressure Constant Surface
No. (pcf) (pct) (pst) (deq) Param. (pst) No.
1 90.0 55.0 0.0 0.0 0.00 0.0 1
2 130.0 135.0 50,0 30,0 0.00 0.0 1
3 102.0 107.0 0.0 22.0 0.00 0.0 1
1 PIEZOMETRIC SURFACE (3) HAVE BEEN SPECIFIED
Unit Weight of Water = 62.40
Piezometric Surface No. 1 Specified by 4 Coordinate Points
Point X-Water T-Water
No. (ft) (ft)
1 0.00 78.00
2 106.00 78.00
3 130.00 88.00
4 225.00 88.00
A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Sliding Block Surfaces, Has Been
Specified.
20 Trial Surfaces Have Been Generated.
2 Boxes Specified For Generation Of Central Block Base
Length Of Line Segments For Active And Passive Portions Of
5liding Block Is Z20.0
Box X-Left Y-Left X-Right Y-Right Height
No. (ft) (ft) (ft) (ft) (ft)
1 75.00 72.00 S50.00 72.00 15.00
2 105.00 72,00 125.00 72,00 20,00
Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Examined. They Are Ordered - Most Critical

First,

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

Failure Surface Specified By 5 Coordinate Points

Point X-Surf Y-Surf

No., (ft) (ft)
1 60.15 78.00
2 67.19 71.58
3 86.76 67.44
4 111.29 81.11
5 120.92 91.00

Page 1
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* kK 1.718 * Ak
Failure Surface Specified By & Coordinate Points
Polint X-Surf Y-Surf
No. (£t (£t
1 56.99 78.86
z 58.55 77.41
3 76,30 68,19
4 109.65 £65.81
5 122.31 81.29
2 127.22 88,93
ok k 2‘009 &k k
Failure Surface Specified By 5 Coordinate Points
Folnt K-8Burft T-Surf
No. (£t (£t
1 ©63.39 78.00
2 71.01 75.21
3 89.25 67.00
4 114.93 74.59
5 127.99 88.67
ok k 2‘076 &k k
Failure Surface Specified By & Coordinate Points
Folnt K-8Burft T-Surf
Mo . ) )
1 39.81 80.00
Z 41.36 78,78
3 59.14 69.62
4 78.58 64.92
5 117.18 73,60
6 130.06 88.00
* ok k 2‘182 ok k
Failure Surface Specified By 4 Coordinate Points
Polint X-Surf Y-Surf
No. (ft) (ft)
1 69,40 78,80
z 78.45 70.23
3 111.22 80.53
4 121.23 90,92
* ok k 2‘307 ok k
Failure Surface Specified By 5 Coordinate Points
Folnt K-8Burft T-Surf
No. (£t (£t
1 6d.36 78.00
2 68.08 T6.26
3 87.77 72.78
4 112.68 79,98
5 122.60 90.47
ok k 2‘404 * ok ok
Failure Surface Specified By & Coordinate Points
Folnt K-8Burft T-Surf
No. (£t (£t
1 61.48 78.00
2 63.85 TT.15
3 83.59 73.96
4 105.94 68.82
5 1159.62 83.41
5 125.61 89.46
ok k 2‘477 * ok ok
Failure Surface Specified By & Coordinate Points
Point ¥-Surf T-Surf
No. (£t (£t
1 43.52 80,00
2 60.03 72.01
3 79.08 65.93
4 124.30 74.99
5 128.12 88.63
ok k 2‘490 * ok ok
Failure Surface Specified By 4 Coordinate Points
Point ¥-Surf T-Surf
No. (£t (£t

1 70.70 79.23



z 77.90 72,09

3 117.85 73.48

4 123.52 90.16

* ok ok 2‘833 * Ak
Failure Surface Spegified By 7
Point K-8Burft T-3urf
No. (ft) (£t

1 35.24 80.00

2 42.52 74.77

3 62.33 72.01

4 82.18 ©9.57

5 106.67 70.75

5 111.19 90.23

7 111.30 91.00

kK

2,888
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*% STABL6H **
by
Purdue University
-—5lope Stability Analysis--
Simplified Janbu, Simplified Bishop
or Spencer s Method of Slices

Run Date: 2/11/2016

Time of Run: 06:59AM

Run By: B. Gordon, WorleyParsons
Input Data Filename: Z:crossy34floodoonditions. in
Cutput Filename: Z:cross734floodconditions.QUT

Plotted Cutput Filename: Z:cross734floodconditions.PLT
PROBLEM DESCRIPTION Cross BA Pond
Section 734, Flood Conditions
BOUNDARY COORDINATES
8 Top Boundaries
11 Total Boundaries

Boundary X-Left Y-Left X-Right YT-Right So0il Type

No. (£t (ft) (£t (ft) Below Bnd
1 0.00 80.00 32.00 80.00 2
2 32.00 80.00 53.00 80.00 2
3 53.00 80,00 60.00 78,00 2
4 60.00 78.00 67.00 78.00 2
5 67.00 78.00 106.00 91.00 2
2 106.00 91.00 121.00 91.00 2
7 121.00 91.00 130.00 88.00 2
8 130.00 88.00 225.00 88.00 1
9 130.00 88,00 167.00 76,00 2
10 167.00 76.00 225.00 75.00 2
11 0.00 74.00 225.00 74.00 3

ISOTROPIC SOIL PARAMETERS
3 Type(s) of 2oil

5011 Total BSaturated Cohesion Friction Pore Pressure Piez.
Type Unit WL. Unit Wt. Intercept Angle Pressure Constant Surface
No. (pcf) (pct) (pst) (deq) Param. (pst) No.

1 90.0 55.0 0.0 0.0 0.00 0.0 1
2 130.0 135.0 50,0 30,0 0.00 0.0 1
3 102.0 107.0 0.0 22.0 0.00 0.0 1

1 PIEZOMETRIC SURFACE (3) HAVE BEEN SPECIFIED
Unit Weight of Water = 62.40
Piezometric Surface No. 1 Specified by 4 Coordinate Points
Point X-Water Y-Water
No. (ft) (ft)
1 0.00 78.00
2 106.00 78.00
3 121.00 51.00
4 225.00 51.00

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

20 Burfaces Initiate From Each Of 20 Points Ecually Spaced

Along The Ground Surface Between X = 40,00 ft.
and X = 80.00 ft.
Fach Surface Terminates Between X = 100.00 ft.

and X = 150,00 ft.
Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Burface Extends Is ¥ = 0.00 ft.
4.00 ft. Line Segments Define Each Trial Failure Surface.

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Examined. They Are Ordered - Most Critical
First,
* * Bafety Factors Are Calculated By The Modified Bishop Method * *
Failure Surface Specified By 22 Coordinate Points

Point X-Surf Y-Surf

No., (ft) (ft)
1 56.84 78.90
2 59.71 76.11
3 62.83 73.62
4 66.19 71.43
5 69.73 £9.58



Z:\crossi34floodeconditions . OUT Page 2

3 73.44 68,08
7 77.28 66.95
g 81.20 66.19
9 85.19 65.81
10 86.19 65.82
11 93.17 66,22
12 97.09 67.00
13 100.92 68.16
14 104.62 69.68
15 108.15 71.55
16 111.49 73.75
17 114.60 Te.27
18 117.4¢6 79.07
19 120.03 82.14
20 122.29 85.44
21 124,22 898.94
22 124.59 84.80
Circle Center At X = 87.1 ; ¥ = 107.1 and Radius, 41.4
* kK 1.753 * k¥
Failure Surface Specified By 21 Coordinate Points
Point X-8urf Y-Surf
No. (ft) (ft)
1 56.84 78.90
2 54.69 76.10
3 62.81 73.59
4 66,17 71.42
5 69.73 69.59
3 73.45 68.14
7 77.31 &7.06
g 81.25 66.39
9 85.24 66,11
10 89.24 66.24
11 93.20 66,77
12 97.09 67.70
13 100.87 69.02
14 104.49 70.72
15 107.93 72,77
16 111.14 75.16
17 114.09 77.86
18 116.75% 80.84
19 11%.10 84.08
20 121.11 87.54
21 122.45% 90,52
Circle Center At X = 8c.0 ; ¥ = 105.6 and Radius, 39.5
* kK 1'758 *H K
Failure Surface Specified By 21 Coordinate Points
Point X-8urf Y-Surf
No. (ft) (ft)
1 58,85 78.30
2 61.83 75.53
3 6d.98 73.08
4 68.36 70,92
5 71.93 69.12
& 75.67 &7.70
7 79.53 66,65
g 83.48 66.00
S 87.47 65.74
10 91.46 65,88
11 595.43 66.43
12 94.32 67.37
1z 103.09 68.69
14 106.72 70.38
15 110.15 72.43
16 113.37 74.81
17 116.33 77.50
18 11%.00 80.47
19 121.37 83.70
20 123.40 87.14
21 124.62 86.79

Circle Center At X = 88.0 ; ¥ = 105.7 and Radius, 39.9
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A K 1'764 * kK
Failure Surface Specified By 22 Coordinate Points
Point ¥-Surf T-Surf
No. (ft) (ft)
1 54.74 749.50
2 57.72 76.84
3 60,93 74.486
4 64.35 72.37
5 67.93 70.59
3 71.686 69.14
7 75.50 68.03
g 79.43 67.27
9 83.41 66.86
10 g87.41 66.81
11 51.40 67.11
12 95.34 67,77
13 96.21 68.77
14 102,88 70.12
15 106.61 71.80
16 110.07 73.80
17 113.35 76.10
18 116.41 78.68
19 11%.22 81.52
20 121.77 84.60
21 124.03 87,90
22 125.02 89.66
Circle Center At X = 86.0 ; ¥ = 111.& and Radius,
A K 1'765 * kK
Failure Surface Specified By 21 Coordinate Points
Point ¥-Surf T-Surf
No. (ft) (ft)
1 58.45 78.30
2 61.93 75.64
3 65.15 73.27
4 68.59 71.21
5 72.20 69.49
3 75.%86 68.12
7 749.83 67.12
g 83.78 66.48
9 87.77 66,22
10 91.77 66.34
11 595.73 66.84
12 99.64 67.71
1z 103.44 68,95
14 107.11 70.54
15 110.61 72.47
16 113.92 74.73
17 116.499 77.29
18 119.81 80,13
19 122.34 83.22
20 124.58 86.54
21 126.08 899,31
Circle Center At X = 88.5 ; ¥ = 108.4 and Radius,
* kK 1‘768 * k¥
Failure Surface Specified By 17 Coordinate Points
Point ¥-Surf T-Surf
No. (ft) (ft)
1 58,85 78.30
2 62.01 75.72
3 65.37 73.58
4 68.99 71.85
5 72.80 70.63
& 76.73 69.90
7 80,73 6£9.69
g g84.71 70.00
S 88.63 70.82
10 92.40 72.14
11 95,498 73.94
12 96.29 76.18
13 102.28 78.84
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14
15
16
17

104.91
107.12
108.89
10%.65

Circle Center AL X

81.85
85.18
88.77
21.00
= 80.3 ; Y

Zi:hcrossi34floodeonditions . OUT

= 100.&¢ and Radius,

= 104.5 and Radius,

Coordinate Polnts

= %8.9 and Radius,

Coordinate Points

* kK 1‘779 * kh ok
Failure 3urface Specified By 21 Coordinate Points
Point X-Surf Y—-3urf
No, (ft) (ft)
1 56.84 78.90
2 56.72 76.12
3 62.87 73.66
4 66.26 71.54
5 69.86 69.80
(3 73.63 68.45
7 77.52 67.51
] g1.48 66.99
9 g85.48 66,89
10 89.47 67.21
11 93.40 67.96
12 97.23 69,12
13 100,91 70.68
14 104.41 72,62
15 107.68 74,92
16 110,69 71,56
17 113.40 80.50
18 115.78 83.71
19 117.81 87.1é
20 119.46 90.80
21 119.53 91.00
Circle Center AL X = 4.4 ;v
* H Kk 1‘787 * kK
Failure Surface Specified By 18
Point X-Surf Y-surf
No. (ft) (ft)
1 56.84 78.90
2 59.67 76.07
3 6£2.85 73.64
4 66.32 71.65
5 70.02 70,13
3 73.88 69.11
7 77.85 £8.60
g g1.85% 68.62
9 g5.81 69.17
10 89.67 70,23
11 93.3% 71.79
12 96.80 73.82
1z 99.495 76.28
14 102.75 79.14
15 105.15 82.33
16 107.12 85.82
17 108.60 899,53
18 108.897 91.00
Circle Center At X = 79.7 ;¥
* kK 1'793 *H K
Failure Surface Specified By 18
Point X-Surf Y—-3urf
No. (ft) (o)
1 56.84 78.90
2 59.93 76.36
3 £3.29 74.19
4 £6.89 72.43
5 70.66 71.10
& 74.586 70,22
7 78.54 £9.79
g8 g2.54 £9.83
9 86,50 70.34
10 90.39 71.30
11 94.13 72.71
12 a7.69 74.54

30.

37.

30.

9
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13 101.01 76.77

14 104.04 79.38

15 106.76 82.32

16 108.11 85.565

17 111.07 89.04

18 111.89 91.00
Circle Center At X = B0.2 ; ¥

kok ok 1‘795 * ok ok
Failure Surface Specified By 18
Point X-Surf Y-Surf
No., (ft) (ft)

1 58.95 78.30

2 62.07 75.80

3 6£5.46 73.68

4 69.07 71.96

5 72.86 70.69

& 76.78 6£9.86

7 80.76 £9.49

8 84.76 69.60

9 88.72 T0.17

10 92.58 71.19

11 96.30 72.67

12 99.83 74.56

13 1032.10 76.86

14 106.09 79.52

15 108.74 82.51

16 111.03 85.79

17 112.92 89.31

18 112.59 91.00
Circle Center At X = 81.9 ; ¥

kK

1.801

* kK

104.1

Z:\cross?34floodoonditions . OUT
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*% STABL6H **
by
Purdue University
-—5lope Stability Analysis--
Simplified Janbu, Simplified Bishop
or Spencer s Method of Slices

Run Date: 2/11/2016

Time of Run: 07:01AM

Run By: B. Gordon, WorleyParsons

Input Data Filename: Z:crossy34floodoonditionsblock.in
Cutput Filename: Z:cross734floodconditionsblock.OUT

Plotted Cutput Filename: Z:cross734floodconditionsblock.PLT
PROBLEM DESCRIPTION Cross BA Pond
Section 734, Flood Conditions, Block
BOUNDARY COORDINATES
8 Top Boundaries
11 Total Boundaries

Boundary X-Left Y-Left X-Right YT-Right So0il Type

No. (£t (ft) (£t (ft) Below Bnd
1 0.00 80.00 32.00 80.00 2
2 32.00 80.00 53.00 80.00 2
3 53.00 80,00 60.00 78,00 2
4 60.00 78.00 67.00 78.00 2
5 67.00 78.00 106.00 91.00 2
2 106.00 91.00 121.00 91.00 2
7 121.00 91.00 130.00 88.00 2
8 130.00 88.00 225.00 88.00 1
9 130.00 88,00 167.00 76,00 2
10 167.00 76.00 225.00 75.00 2
11 0.00 74.00 225.00 74.00 3

ISOTROPIC SOIL PARAMETERS
3 Type(s) of 2oil

5011 Total BSaturated Cohesion Friction Pore Pressure Piez.
Type Unit WL. Unit Wt. Intercept Angle Pressure Constant Surface
No. (pcf) (pct) (pst) (deq) Param. (pst) No.

1 90.0 55.0 0.0 0.0 0.00 0.0 1
2 130.0 135.0 50,0 30,0 0.00 0.0 1
3 102.0 107.0 0.0 22.0 0.00 0.0 1

1 PIEZOMETRIC SURFACE (3) HAVE BEEN SPECIFIED
Unit Weight of Water = 62.40
Piezometric Surface No. 1 Specified by 4 Coordinate Points
Point X-Water Y-Water
No. (ft) (ft)
1 0.00 78.00
2 106.00 78.00
3 121.00 51.00
4 225.00 51.00

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

20 Trial Surfaces Have Been Generated.
2 Boxes Specified For Generation Of Central Block Base
Length Of Line Segments For Active And Passive Portions Of
5liding Block Is Z20.0

Box X-Left Y-Left X-Right Y-Right Height
No. (£t (ft) (£t (ft) (ft)
1 75.00 72.00 90.00 72.00 15.00
Z 95.00 72,00 125.00 72,00 20.00
Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Examined. They Are Ordered - Most Critical
First,

* * Bafety Factors Are Calculated By The Modified Janbu Method * *
Failure Surface Specified By 5 Coordinate Points

Point X-Surf Y-Surf

No., (ft) (ft)
1 60.15 78.00
2 67.19 71.58
3 86.76 67.44
4 104.44 81.11
5 114.07 91.00
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* kK 1.599 * Ak
Failure Surface Specified By 6
Polint X-Surf Y-Surf
No. (£t (£t
1 56.39 79.03
z 59.93 75.50
3 77,73 66,39
4 99.52 73,45
5 112.31 88.83
2 112.66 91.00
ok k 1‘602 &k k
Failure Surface Specified By 5
Folnt K-8Burft T-Surf
No. (£t (£t
1 64.10 78.00
2 T6.69 66.13
3 95.20 66.32
4 106.22 83.00
5 110.20 91.00
ok k 1‘706 &k k
Failure Surface Specified By 5
Folnt K-8Burft T-Surf
Mo . ) )
1 62.81 78.00
Z 64,85 77,35
3 82.83 68.58
4 97.86 81.30
5 101.889 89.63
* ok k 1‘823 ok k
Failure Surface Specified By 7
Point X-surf Y-surf
No. (ft) (ft)
1 39.81 80.00
Z 41.36 78,78
3 59.14 69.62
4 78.58 64.92
5 113.27 73,60
6 126.60 88.51
7 126.95 89.02
A K 1'849 * kK
Failure Surface Specified By 4
Point ¥-Surf T-Surf
No. (£t (£t
1 69.69 78.90
2 83.61 65.57
3 117.89 81.00
4 123.96 90.01
ok k 2‘034 * ok ok
Failure Surface Specified By 4
Point ¥-Surf T-Surf
No. (£t (£t
1 69.40 78.80
2 78.45 70.23
3 104.34 80.53
4 114.42 91.00
ok k 2‘080 * ok ok
Failure Surface Specified By 5
Folnt K-8Burft T-Surf
No. (£t (£t
1 44,30 80.00
2 60,27 68.51
3 80.07 65.76
4 108.12 80.38
5 110.58 91.00
ok k 2‘145 * ok ok
Failure Surface Specified By 6
Folnt K-8Burft T-Surf
No. (£t (£t
1 73.09 80.03
z 74.06 79.53

Z:\crossi34floodconditionsbhlock.OUT Page
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3 88.60 65,80
4 102,37 66.65
5 116.02 81.27
6 123.34 90,22
* kK 2'177 ok k
Failure Surface Specified By 5 Coordinate Points
Point ¥-Surf T-Surf
No. (£t (£t
1 68,98 78.66
2 69.27 78.41
3 87.11 69.37
4 121.85 74.65
5 132.59 88.00

kK 2,229 * ok ok






cross734seismicconditions.ouT
*% STABLOGH **

Yy
Purdue University
--Slope stability Analysis--

Simplified Janbu, Simplified Bishop
or Spencer s Method of Slices

Run Date: 1/22/2016

Time of Run: 11:47AM

Run By: B. Gordon, worleyParsons

Input Data Filename: Z:cross734seismicconditions.in
output Filename: Z:cross734seismicconditions.ouT

Plotted output Filename: Z:cross734seismicconditions.PLT

PROBLEM DESCRIPTION Cross BA Pond o
Section 734, Seismic Conditions

BOUNDARY COORDINATES

3 Top Boundaries
11 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right soil Type

No. (ft) (fo) (ft) (ft) Below Bnd
1 0.00 80.00 32.00 80.00 2
2 32.00 80.00 53.00 80.00 2
3 53.00 80.00 60.00 78.00 2
4 60.00 78.00 67.00 78.00 2
5 67.00 78.00 106.00 91.00 2
6 106.00 91.00 121.00 91.00 2
7 121.00 91.00 130.00 88.00 2
8 130.00 88.00 225.00 88.00 1
9 130.00 88.00 167.00 76.00 2
10 167.00 76.00 225.00 75.00 2
11 0.00 74.00 225.00 74.00 3

ISOTROPIC SOIL PARAMETERS

3 Type(s) of soil
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Soil Total sSaturated cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit wWt. Intercept Angle Pressure Constant Surface

No. (pcf) (pct) (pst) (deg) Param. (psf) No.
1 90.0 95.0 0.0 0.0 0.00 0.0 1
2 130.0 135.0 1440.0 0.0 0.00 0.0 1
3 102.0 107.0 200.0 0.0 0.00 0.0 1

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit weight of water = 62.40

Piezometric surface No. 1 Specified by 4 Coordinate Points

Point X-Water Y-Water
No. (ft) (ft)
1 0.00 78.00
2 106.00 78.00
3 130.00 88.00
4 225.00 88.00

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

400 Trial surfaces Have Been Generated.

20 surfaces Initiate From Each of 20 Points Equally Spaced

Along The Ground Surface Between X = 1.00 ft.
and X = 80.00 ft.
Each surface Terminates Between X = 100.00 ft.
and X = 200.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At which A surface Extends Is Y = 0.00 ft.

8.00 ft. Line Segments Define Each Trial Failure surface.

The Factor Of safety For The Trial Failure Surface Defined
By The Coordinates Listed Below Is Misleading.

Failure surface Defined By 16 Coordinate Points
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Point X-5urf Y-surf
No. (fo) (fv)
1 80.00 82.33
2 85.70 76.72
3 92.05 71.86
4 98.96 67.82
5 106.32 64.68
6 114.01 62.48
7 121.91 61.25
8 129.91 61.01
9 137.87 61.78
10 145.68 63.52
11 153.21 66.23
12 160.34 69.85
13 166.97 74.34
14 172.98 79.61
15 178.30 85.59
16 179.95 83.00

Factor of Safety For The Preceding Specified surface =-17.915

The Factor Of Safety For The Trial Failure Surface Defined
By The Coordinates Listed Below Is Misleading.

Failure Surface Defined By 17 Coordinate Points

Point X-Surf Y-surf
No. (ft (ft)
1 80.00 82.33
2 85.92 76.95
3 92.39 72.24
4 99.32 68.26
5 106.65 65.05
6 114.28 62.65
7 122.13 61.09
8 130.10 60.40
9 138.10 60.56
10 146.03 61.60
11 153.81 63.48
12 161.33 66.20
13 168.52 69.71
14 175.28 73.98
15 181.54 78.96
16 187.23 84.59
17 190.00 88.00

Factor Of safety For The Preceding Specified Surface =-10.732

Following Are Displayed The Ten Most Critical of The Trial
Page 3



) cross734seismicconditions.ouT o
Failure surfaces Examined. They Are Ordered - Most Critical
First.

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

Failure surface Specified By 26 Coordinate Points

Point X-surf Y-Surf
No. (ft) (ft)
1 1.00 80.00
2 6.83 74.52
3 13.01 69.45
4 19.53 64.80
5 26.34 60.61
6 33.42 56.88
7 40.74 53.65
8 48.25 50.91
9 55.94 48.69
10 63.76 46.99
11 71.67 45.83
12 79.65 45.20
13 87.65 45.12
14 95.63 45.57
15 103.57 46.56
16 111.42 48.09
17 119.16 50.15
18 126.73 52.72
19 134.12 55.80
20 141.27 59.37
21 148.18 63.42
22 154.79 67.92
23 161.08 72.86
24 167.03 78.21
25 172.59 83.96
26 176.02 88.00
circle Center At X = 84.9 ; ¥ = 163.4 and Radijus, 118.3

Failure surface Specified By 25 Coordinate Points

Point X-surf Y-surf
No. (ft (ft
1 5.16 80.00
2 10.88 74.41
3 17.00 69.25
4 23.48 64.56
5 30.28 60.35
6 37.37 56.65
7 44,72 53.48
8 52.28 50.86
9 60.00 48,79
10 67.86 47.30
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11 75.81

12 83.80 46.05
13 91.80 46.31
14 99.76 47 .14
15 107.63 48.56
16 115.38 50.55
17 122.96 53.10
18 130.33 56.20
19 137.46 59.83
20 144.31 63.98
21 150.83 68.61
22 157.00 73.71
23 162.77 79.24
24 168.13 85.18
25 170.32 88.00

Circle Center At X = 84.3 ; Y = 155.3 and Radius, 109.3
At 1_665 ok

Failure Surface Specified By 25 Coordinate Points

Point X-surf Y-surf
No. (fv) (ft)
1 13.47 80.00
2 19.15 74.36
3 25.24 69.17
4 31.70 64.45
5 38.50 60.24
6 45.59 56.54
7 52.95 53.39
8 60.52 50.80
9 68.26 48.79
10 76.13 47 .37
11 34.09 46.55
12 92.09 46.33
13 100.08 46.71
14 108.02 47.69
15 115.86 49.27
16 123.56 51.43
17 131.08 54.17
18 138.37 57.47
19 145.39 61.30
20 152.10 65.66
21 158.47 70.50
22 164.45 75.82
23 170.01 81.56
24 175.13 87.72
25 175.33 88.00
Circle Center At X = 91.0 ; ¥ = 152.5 and Radius, 106.1
%k 1_668 xd%
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) cross734seismicconditions.ouT
Failure surface Specified By 25 Coordinate Points

Point X-surf
No. (ft

1 1.00
2 6.68
3 12.77
4 19.22
5 26.00
6 33.07
7 40.40
8 47 .95
9 55.67
10 63.52
11 71.47
12 79.46
13 87.46
14 95.41
15 103.29
16 111.04
17 118.62
18 126.00
19 133.12
20 139.96
21 146.47
22 152.63
23 158.39
24 163.73
25 166.15

circle Center At X =

FEk 1.668

Y-surf
(fo

80.
74.
69.
64.
60.
56.
53.
50.
48.
46.
46.
45.
45.
46.
48.
50.
52.
55.
59.
63.
68.
73.
78.
84.
88.

80.2

EE

00
37
18
44
20
46
26
60
50
98
05
70
94
76
17
16
71
81
45
60
24
35
90
86
00

;Y = 154.3 and Radius,

Failure surface Specified By 26 Coordinate Points

Point X-surf
NO. (fo)
1 1.00
2 6.86
3 13.08
4 19.63
5 26.48
6 33.60
7 40.95
8 48.50
9 56.21
10 64,05
11 71.98
12 79.97
13 87.97
14 95.94
15 103.86
16 111.69
17 119.37

Y-surf
(fo)

80.
74.
69.
64.
60.
57.
53.
51.
49,
47.
46.
46.
46.
46.
47.
49,
51.

00
56
52
93
80
14
99
34
21
62
57
07
11
70
34
51
72
Page 6
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18
19
20
21
22
23
24
25
26

circle Center At X =

134,
141.
148.
154,
160.
166.
171.
.94

172

cross734seismicconditions.ouT
126.89

21
29
09
59
76
56
97

L 1.690

57.
61.
65.
70.
75.
80.
86.
88.

83.3

B

69
42
63
29
39
89
79
00

;Y = 162.8 and Radius,

Failure surface Specified By 24 Coordinate Points

Point X-surf
NO. (fo)
1 17.63
2 23.37
3 29.51
4 36.02
5 42 .88
6 50.02
7 57.42
8 65.03
9 72.81
10 80.71
11 88.68
12 96.68
13 104.66
14 112.58
15 120.38
16 128.03
17 135.47
18 142 .67
19 149.58
20 156.17
21 162.39
22 168.20
23 173.58
24 176.08

circle Center At X =

kEE 1.704

Y-surf
(fo)

80.
74.
69.
64,
60.
56.
53.
51.
49,
48.
47.
47.
48.
49,
51.
53.
56.
59.
63.
68.
73.
78.
84.
88.

93.5

EE

00
42
30
65
52
93
89
43
55
27
60
54
09
25
01
36
29
78
81
35
38
38
80
00

;Y = 152.2 and Radius,

Failure Surface Specified By 25 Coordinate Points

Point X-surf
NO. (fo
1 5.16

Y-surf
(ft)

80

.00
Page 7
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circle Center At X =

17.
24,
31.
38.
45.
53.
61.
68.
76.
84.
.90
100.
108.
116.
124.
131.
138.
.89
.60
159.
.07
170.
173.

92

145
152

165

cross734seismicconditions.ouT
11.15

49
15
10
30
72
33
09
96
91
91

87
76
54
18
64
89

00

76
77

kEE 1.746

69.
65.
61.
57.
54.
52.
50.
49,
48.
47.
48.
48.
50.

52

54.
57.
60.
64.
68.

73

78.
84.
88.

85.7

EE

82
39
42
93
95
48
53
12
25
92
14
91
22
.07
44
33
72
60
94
.74
96
59
00

;Y = 165.0 and Radius,

Failure surface Specified By 25 Coordinate Points

Point X-surf
No. (fo)
1 9.32
2 15.30
3 21.64
4 28.30
5 35.24
6 42.45
7 49,88
8 57.49
9 65.26
10 73.13
11 81.09
12 89.09
13 97.08
14 105.04
15 112.92
16 120.69
17 128.31
18 135.75
19 142 .96
20 149.92
21 156.59
22 162.94
23 168.94
24 174.56
25 176.72

Y-surf
(fo)

80.
74.
69.
65.
61.
57.
54.
52.
50.
49.
48.
48.
48.
49.
50.
52.
54.

57

61.

65

69.
74.
79.

85

88.

00
69
81
37
141
93
96
50
58
20
36
07
34
16
52
42
85
.81
27
.21
63
50
79
.49
00
Page 8
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circle Center At X =

cross734seismicconditions.ouT

kEE 1.747

89.2

E R

;Y = 164.1 and Radius,

Failure Surface sSpecified By 28 Coordinate Points

Point X-surf
NO. (fo
1 1.00
2 6.89
3 13.11
4 19.62
5 26.41
6 33.45
7 40.71
8 48.16
9 55.78
10 63.54
11 71.40
12 79.34
13 87.33
14 95.33
15 103.31
16 111.25
17 119.11
138 126.86
19 134.48
20 141.93
21 149.19
22 156.23
23 163.01
24 169.52
25 175.73
26 181.61
27 187.15
28 188.95

circle Center At X =

kEE 1.792

Y-surf
(ft)

80.
74.
69.
64.
60.
56.
53.
50.
48,
46.
44,
43.
43.
43.
43.
44,
46.
48.
50.
53.
56.
60.
64,
69.
74.
80.
85.
88.

91.3

EE

00
59
55
91
67
87
51
61
17
22
74
76
27
27
77
76
25
21
66
57
94
75
99
64
68
10
88
00

;Y = 172.3 and Radius,

Failure Surface Specified By 27 Coordinate Points

Point X-surf

NO. (fo)
1 9.32
2 14.97
3 21.00
4 27.36
5 34.04
6 40.99

Y-surf
(fo)

80.
74.
69.
64.
59.

55

00
34
08
23
82
.87
Page 9
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7 48.20
8 55.62 49.42
9 63.23 46.94
10 70.99 44.98
11 78.86 43.54
12 86.80 42 .64
13 94 .80 42.27
14 102.79 42 .44
15 110.76 43.15
16 118.67 44.39
17 126.47 46.16
18 134.13 48.45
19 141.63 51.24
20 148.92 54.54
21 155.97 58.32
22 162.75 62.56
23 169.23 67.25
24 175.39 72.36
25 181.18 77.38
26 186.59 83.77
27 189.98 88.00
circle Center At X = 96.3 ; Y = 161.3 and Radijus, 119.0
Y A X I S F T
0.00 28.13 56.25 84.38 112.50 140.63
X 0.00 +--———-——-- - +---—- R e +--—-——- +
- 152
278
1083
- 1.23.6
- 2.36..
28.13 + 218.6...
- 1073. *
2386.....
- 1086......
123........
- 236....... *
A 56.25 + 106.........
- 23, *
- 916......... *
A3,
- 236, ... .00t
- 016............
X 84.38 + s
- 916............
- 914.............
f e e i
- 091...............
- 27 i w *
I 112.50 + 0914..............
- 914
- I 3. *
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- 9.14............

- L3240 ®

- 0

140.63 + .093154........
- o.3240 .00

- 09..12.......

- ..09.152.....

- L 3154. ..

- .09..632.44

168.75 + ..09.%1322
- ...09..13

- 1

R

- ...09

- ..0

196.88 + ..
225.00 + xEOK
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Z:vcrossT734dseismicconditionsblock.QUT

*% STABL6H **
by
Purdue University
-—5lope Stability Analysis--
Simplified Janbu, Simplified Bishop
or Spencer s Method of Slices

Run Date: 2/11/2016

Time of Run: 07:13AM

Run By: B. Gordon, WorleyParsons

Input Data Filename: Z:cross’3dseismicoonditionsblock.in
Cutput Filename: Z:crossi34dseismicconditionsblock.OUT

Plotted Cutput Filename: Z:cross734seismicconditionsblock.PLT
PROBLEM DESCRIPTION Cross BA Pond
Section 734, Seismic Conditions, Block
BOUNDARY COORDINATES
8 Top Boundaries
11 Total Boundaries

Boundary X-Left Y-Left X-Right YT-Right So0il Type

No. (£t (ft) (£t (ft) Below Bnd
1 0.00 80.00 32.00 80.00 2
2 32.00 80.00 53.00 80.00 2
3 53.00 80,00 60.00 78,00 2
4 60.00 78.00 67.00 78.00 2
5 67.00 78.00 106.00 91.00 2
2 106.00 91.00 121.00 91.00 2
7 121.00 91.00 130.00 88.00 2
8 130.00 88.00 225.00 88.00 1
9 130.00 88,00 167.00 76,00 2
10 167.00 76.00 225.00 75.00 2
11 0.00 74.00 225.00 74.00 3

ISOTROPIC SOIL PARAMETERS
3 Type(s) of 2oil

5011 Total BSaturated Cohesion Friction Pore Pressure Piez.
Type Unit WL. Unit Wt. Intercept Angle Pressure Constant Surface
No. (pcf) (pct) (pst) (deq) Param. (pst) No.

1 90.0 55.0 0.0 0.0 0.00 0.0 1
2 130.0 135.0 1440.0 0.0 0.00 0.0 1
3 102.0 107.0 200.0 0.0 0.00 0.0 1

1 PIEZOMETRIC SURFACE (3) HAVE BEEN SPECIFIED
Unit Weight of Water = 62.40
Piezometric Surface No. 1 Specified by 4 Coordinate Points
Point X-Water Y-Water
No. (ft) (ft)
1 0.00 78.00
2 106.00 78.00
3 130.00 88.00
4 225.00 88.00

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

20 Trial Surfaces Have Been Generated.
2 Boxes Specified For Generation Of Central Block Base
Length Of Line Segments For Active And Passive Portions Of
5liding Block Is 15.0

Box X-Left Y-Left X-Right Y-Right Height
No. (£t (ft) (£t (ft) (ft)
1 75.00 70.00 95.00 70.00 18.00
Z 105.00 75,00 125.00 75,00 20.00
Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Examined. They Are Ordered - Most Critical
First,

* * Bafety Factors Are Calculated By The Modified Janbu Method * *
Failure Surface Specified By & Coordinate Points

Point X-Surf Y-Surf

No., (ft) (ft)
1 56.18 79.09
2 63.42 72,34
3 76.73 65.42
4 109.65 68.81
5 119.14 80.42

Page 1



Z:\cross734seismicconditionsblock.OUT Page

& 125.08 899.64
A K 2‘639 &k k
Failure Surface Specified By 7 Coordinate Points
Point X-Surf T-Surf
No, (ft) (ft)
1 44.47 80.00
2 51.23 76.07
3 64.66 69.39
4 77.18 61.12
5 109.32 68.87
3 11%.88 79.52
7 123.50 S50.17
* ko 3'165 kK
Failure Surface Specified By © Coordinate Points
Point ¥X-Surf Y-surf
No. (ft) (ft)
1 69.31 78,77
Z 78.98 72.56
3 92.14 65,36
4 107.60 73.00
5 116.01 85.42
3 120,03 1.00
* kK 3‘344 ok k
Failure Surface Specified By & Coordinate Points
Point ¥-Surf Y-Surf
No. (ft) (ft)
1 56.31 79.05
2 65,29 70,10
3 78.65 63.27
4 108.01 76.45
5 117.61 87,98
(3 118.09 91.00
* kK 3‘564 ok k
Failure Surface Specified By 5 Coordinate Points
Point ¥X-Surf Y-surf
No, (ft) (ft)
1 72.37 79.79
2 78.72 74.51
3 90.01 6d.64
4 106.57 891.41
5 115.9%6 51.00
A K 3‘910 * ok ok
Failure 3urface Specified By 7 Coordinate Points
Point X-Surf T-Surf
No. (ft) (o)
1 50.84 80.00
2 50.09 74.38
3 74.74 71.1%
4 g6.61 62,00
5 124.73 68.80
3 134.04 80.58
7 135.17 88.00
A K 4‘921 * ok ok
Failure Surface Specified By & Coordinate Points
Point X-Surf T-Surf
No, (ft) (ft)
1 63.34 78.00
2 66,23 75.31
3 80.32 70.18
4 94.00 64.00
5 114.93 77.59
3 117.80 51.00
A K 4‘981 * ok ok
Failure 3urface Specified By ©§ Coordinate Points
Point X-Surf Y-Surf
No, (ft) (ft)
1 68.42 78.47

2 6£8.70 78.20
3 78.59 67.88
4 111.22 83.53



5 113.17 91.00
* kK 5.574 ok k
Failure Surface Specified By 5
Point X-Surf Y-surf
Ho. (e (ft)

1 73.03 80.01

2 77.81 75.26

3 92.64 72.96

4 108.7¢ 81.32

5 116.72 91.00

A K 5'750 &k k
Failure Surface Specified By 7
Point ¥-Surf T-Surf
No. (£t (£t

1 35.67 80.00

2 38.20 TT.86

3 52.65 73.81

4 66.15 67.28

5 80.44 62,72

G 124,30 77.99

7 126.08 89.31

wwk 6.204

Kk Kk

Z:%\crossi34seismicoconditionsblock .OUT  Page 3
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cross734seismicconditions_Lower Bound2.ouT

#* STABLGH  **

Y
Purdue University

--Slope stability Analysis--
Simplified Janbu, Simplified Bishop

or Spencer s Method of Slices

Run Date: 1/28/2016

Time of Run: 12:05PM

Run By: B. Gordon, worleyParsons

Input Data Filename: Z:cross734seismicconditions_Lower Bound2.in

output Filename:

Z:cross734seismicconditions_Lower BoundZ.ouT

Plotted output Filename: Z:cross734seismicconditions_Lower Bound2.PLT

PROBLEM DESCRIPTION

Cross BA Pond o
Section 734, Lower Bound Seismic

BOUNDARY COORDINATES

9 Top

Boundaries

14 Total Boundaries

Boundary
No.

GO~V Wl =

10

12
13
14

X-Left
(fo)

0.
32.
53.
60.
67.
73.
106.
121.
130.
130.

73.
154.
167.
.00

00
00
00
00
00
00
00
00
00
00
00
00
00

Y-Left X-Right Y-Right soil Type

(ft) (fr) (ft) Below Bnd
80.00 32.00 80.00 3
80.00 53.00 80.00 3
80.00 60.00 78.00 3
78.00 67.00 78.00 3
78.00 73.00 80.00 3
80.00 106.00 91.00 2
91.00 121.00 91.00 2
91.00 130.00 88.00 2
88.00 225.00 88.00 1
88.00 154.00 80.00 2
80.00 154.00 80.00 3
80.00 167.00 76.00 3
76.00 225.00 75.00 3
74.00 225.00 74.00 4

ISOTROPIC SOIL PARAMETERS
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cross734seismicconditions_Lower Bound2.ouT

4 Type(s) of soil

Soil Total sSaturated <cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit wt. Intercept Angle Pressure Constant Surface

No. (pcf) (pct) (pst) (deg) Param. (pst) NO.
1 90.0 95.0 0.0 0.0 0.00 0.0 1
2 130.0 135.0 1440.0 0.0 0.00 0.0 1
3 130.0 135.0 500.0 0.0 0.00 0.0 1
4 102.0 107.0 200.0 0.0 0.00 0.0 1

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit weight of water = 62.40

Piezometric surface No. 1 Specified by 4 Coordinate Points

Point X-water Y-water
No. (ft) (ft)
1 0.00 78.00
2 106.00 78.00
3 130.00 88.00
4 225.00 88.00

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

400 Trial surfaces Have Been Generated.

20 surfaces Initiate From Each 0f 20 Points Equally Spaced

Along The Ground surface Between X = 1.00 ft.
and X = 80.00 ft.
Each surface Terminates Between X = 100.00 ft.
and X = 200.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At which A surface Extends Is ¥ = 0.00 ft.

8.00 ft. Line Segments Define Each Trial Failure surface.

The Factor of safety For The Trial Failure surface Defined
By The Coordinates Listed Below Is Misleading.
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Failure surface Defined By 16 Coordinate Points

Point
No.

=
OOV W=

e
W N =

=
DV

Factor of safety For The Preceding Specified surface

cross734seismicconditions_Lower Bound2.0UT

X-surf

(fo)

80.

85.

92.

98.
106.
114.
121.
129.
137.
145.
153.
160.
166.
172.
178.
179.

00
70
05
96
32
01
91
91
87
68
21
34
97
98
30
95

Y-surf
(fo)

82.
76.
71.
67.
64,
62.
6l.
6l.
6l.
63.
66.
69.
74.
79.
85.
88.

33
72
86
82
68
48
25
01
78
52
23
85
34
61
59
00

~12.315

The Factor of safety For The Trial Failure surface Defined

By The Coordinates Listed Below Is Misleading.

Failure surface Defined By 17 Coordinate Points

Point
No,

OO~V W=

X-surf
(fo

80.

85.

92.

99.
106.
114,
122,
130.
138.
146.
153.
161.
168.
175.
181.
187.
190.

00
92
39
32
65
28
13
10
10
03
81
33
52
28
54
23
00

Y-surf
(fo

82.
76.
72.
68.
65.
62.
6l.
60.
60.
6l.
63.
66.
69.
73.
78.
84.
88.

33
95
24
26
05
65
09
40
56
60
48
20
71
98
96
59
00
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cross734seismicconditions_Lower Bound2.OUT
Factor Of safety For The Preceding Specified Surface = -7.600

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

* * gsafety Factors Are Calculated By The Modified Bishop Method #* #*

Failure surface Specified By 25 Coordinate Points

Point X-surf Y-surf
No. (ft) (ft)
1 1.00 80.00
2 6.68 74.37
3 12.77 69.18
4 19.22 64.44
5 26.00 60.20
6 33.07 56.46
7 40.40 53.26
8 47 .95 50.60
9 55.67 48.50
10 63.52 46.98
11 71.47 46.05
12 79.46 45.70
13 87.46 45.94
14 95.41 46.76
15 103.29 48.17
16 111.04 50.16
17 118.62 52.71
18 126.00 55.81
19 133.12 59.45
20 139.96 63.60
21 146.47 68.24
22 152.63 73.35
23 158.39 78.90
24 163.73 84.86
25 166.15 88.00
Circle Center At X = 80.2 ; Y = 154.3 and Radius, 108.6
b4 1222 b

Failure surface Specified By 20 Coordinate Points

Point X-surf Y-surf

No. (f (f
1 30.11 80.00
2 35.76 74.35
3 41.93 69.25
4 48.55 64.76
5 55.57 60.91
6 62.91 57.74
7 70.52 55.28

Page 4



8

9
10
11
12
13
14
15
16
17
18
19
20

Circle Center At X =

cross734seismicconditions_Lower Bound2.ouT

52.
52.
52.
54,
56.
58.
62.
66.
71.
76.
.27
88.

86.

94,
102.
110.
117.
125.
132.
139.
.97
151.
157.
161.

145

27
27
25
15
89
41
64
52

95
41
81

Rk 1.224

92

B

82

.8

56
33
85
12
13
86
29
38
10
42

00

;Y = 137.0 and Radius, 84.7

Failure surface specified By 25 Coordinate Points

Point X-surf
NO. (fo
1 5.16
2 10.88
3 17.00
4 23.48
5 30.28
6 37.37
7 44,72
8 52.28
9 60.00
10 67.86
11 75.81
12 83.80
13 91.80
14 99.76
15 107.63
16 115.38
17 122.96
18 130.33
19 137.46
20 144.31
21 150.83
22 157.00
23 162.77
24 168.13
25 170.32

circle Center At X =

LR 1.243

Y-surf
(fo

80.
74.
69.
64.
60.
56.
53.
50.
48.
47.
46.
46.
46.
47.
48.
50.
53.
56.
59.
63.
68.
73.
79.
85.
88.

84.3

EE

Failure surface Specified By

00
41
25
56
35
65
48
86
79
30
38
05
31
14
56
55
10
20
83
98
6l
71
24
18
00

: Y = 155.3 and Radius, 109.3

19 coordinate Points
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Point X-surf
No (f

1 34.26
2 39.98
3 46.23
4 52.94
5 60.05
6 67.48
7 75.17
8 83.04
9 91.02
10 99,02
11 106.96
12 114.77
13 122.38
14 129.70
15 136.67
16 143.21
17 149.27
18 154.77
19 159.26

circle Center At X =

Failure surface Specified By 22

FEk 1.247

Point X-surf
No. (f
1 9.32
2 15.12
3 21.35
4 27.98
5 34.95
6 42 .22
7 49.74
8 57.46
9 65.32
10 73.28
11 81.28
12 89.26
13 97.18
14 104.98
15 112.60
16 119.99
17 127.11
18 133.91
19 140.34
20 146.35
21 151.92
22 155.97

circle Center At X =

Y-surf
(fo)

80.
74.
69.
65.
6l.
58.
56.
54.
54.
54.
55.
56.
59.
62.
66.
71.
76.
82.
88.

93.5

EE

00
41
41
05
38
43
23
80
15
30
24
96
44
67
60
20
43
23
00

. Y =

Y-surf
(fo)

80.
74.
69.
.00
61.
57.
55.
52.
51.
50.
50.
50.
52.
53.
56.
59.
63.
67.
72.
77.
83.
88.

65

79.2

00
49
48

07
73
00
90
43
62
46
96
12
91
35
40
04
26
03
30
05
00

. Y =
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R 1.266

R

Failure surface Specified By 26 Coordinate Points

Point X-surf
No. (ft
1 1.00
2 6.86
3 13.08
4 19.63
5 26.48
6 33.60
7 40.95
8 48.50
9 56.21
10 64,05
11 71.98
12 79.97
13 87.97
14 95.94
15 103.86
16 111.69
17 119.37
18 126.89
19 134.21
20 141.29
21 148.09
22 154.59
23 160.76
24 166.56
25 171.97
26 172.94

circle Center At X =

R 1.275

Y-surf
(fo

80.
74.
69.
64,
60.
57.
53.
51.
49,
47.
46.
46.
46.
46.
47.
49,
51.
54,
57.
6l.
65.
70.
75.
80.
86.
88.

83.3

R

00
56
52
93
80
14
99
34
21
62
57
07
11
70
84
51
72
45
69
42
63
29
39
89
79
00

;Y = 162.8 and Radius,

Failure surface Specified By 25 Coordinate Points

Point
0.

N

e

OOV AW =

X-surf

(fo

13.
19.
25.
31.
38.
45.
52.
60.
68.
76.
84.

47
15
24
70
50
59
95
52
26
13
09

Y-surf
(fo)

80.
74.
69.
64.
60.
56.
53.
50.
48.
47.
46.

00
36
17
45
24
54
39
80
79
37
55
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12
13
14
15
16
17
18
19
20
21
22
23
24
25

Circle Center At X =

B

Failure surface Specified By 22

Point
No.

Ccircle Center At X =

o

cross734seismicconditions_Lower Bound2.ouT

100.
108.
115.
123.
131.
138.
145.
152,
158.
164.
170.
.13
.33

175
175

08
02
86
56
08
37
39
10
47
45
01

1.276

X-surf
(fo

13.
19.
26,
32.
39.
47.
54,
62.
70.
78.
86.
94,
102.
110.
117.
125,
132,
139.
146.
152,
158.
162.

47
57
04
85
97
35
94
70
59
55
55
54
46
27
93
39
6l
54
14
37
21
29

1.279

91.0 ;

B

84.0 ;

R

46.
47.
49,
51.
54.
57.
6l.
65.
70.
.82
81.
87.
88.

75

71
69
27
43
17
47
30
66
50

56
72
00

Y =

Y-surf
(fo

80.
74.
70.
65.
62.
59.
56.
54.
53.
52.
52.
53.
54,
55.
58.
61.
64,
68.
73.
78.
83.
88.

00
82
12
92
27
17
64
71
38
65
54
04
15
87
18
07
53
53
04
05
53
00

Y=

152.5

156.7

and Radius,

Coordinate Points

and Radius,

Failure surface Specified By 19 Coordinate Points

Point

X-surf

Y-surf
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No (ft) (ft)
1 25.95 80.00
2 31.61 74.34
3 37.80 69.28
4 44 .47 64.87
5 51.55 61.14
6 58.96 58.13
7 66.64 55.89
8 74.51 54.42
9 82.48 53.74

10 90.48 53.87

11 98.42 54.79

12 106.24 56.51

13 113.84 58.99

14 121.16 62.23

15 128.12 66.18

16 134.64 70.80

17 140.68 76.05

18 146.16 81.88

19 150.85 83.00

Circle Center At X = 85.2 ; Y = 133.6 and Radius, 79.9
At 1280 ok

Failure surface specified By 26 Coordinate Points

Point X-surf Y-surf
No. (fv) (ft)
1 1.00 80.00
2 6.83 74.52
3 13.01 69.45
4 19.53 64.80
5 26.34 60.61
6 33.42 56.88
7 40.74 53.65
3 48.25 50.91
9 55.94 418.69
10 63.76 46.99
11 71.67 45.83
12 79.65 45.20
13 87.65 45,12
14 95.63 45.57
15 103.57 46.56
16 111.42 48.09
17 119.16 50.15
18 126.73 52.72
19 134.12 55.80
20 141.27 59.37
21 148.18 63.42
22 154.79 67.92
23 161.08 72 .86
24 167.03 78.21
25 172.59 83.96
26 176.02 88.00
Circle Center At X = 84.9 ; Y = 163.4 and Radius, 118.3
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b4 1'285 ek
Y A X I S F T
0.00 28.13 56.25 84.38 112.50 140.63
0.00 +-———————- - +-———- R ettt e o ———— +
- 163
- 3.5
- 15.7
- 1.378.
- 3.5...
28.13 + 165.8..2
- 1.57..9.*
- 37...92..
- 1.589.24..
- 1378.2.4...
- 375.94....%
56.25 + 1.58.2......
- .378.24.. ... *
- .15.94...... *
- .16.82........
- 37594....... *
- 1,52
84.38 + 37020 e
- 1,54,
- 31020
- B T S
- N
- 3.24....... W *
112.50 + 01,49, ...
- L3128
- .73.49.. ..., .. *
- 6125.9........
- 73128....... *
- 03..49......
140.63 + ...70612.59....
- ....731285.9..
-l 63..2..59
- 061.%*4.5
- e 7061284
- 73.11
e8.75+ ... *0633
- i 06
- e 0
196.88 +
225.00 + ok *
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*% STABL6H **
by
Purdue University
-—5lope Stability Analysis--
Simplified Janbu, Simplified Bishop
or Spencer s Method of Slices

Run Date: 2/11/2016

Time of Run: 07:20AM

Run By: B. Gordon, WorleyParsons

Input Data Filename: vicrogsi3dseismicoonditions lower boundZblock.in
Cutput Filename: Z:crossi34dseismicconditions_lower boundZblock.QUT
Plotted Cutput Filename: Z:cross734seismicconditions_lower boundZblock.PLT

PROBLEM DESCRIPTION Cross BA Pond
Section 734, Lower Bound Seismic, Block
BOUNDARY COORDINATHS
9 Top Boundaries
14 Total Boundaries

Boundary X-Left Y-Left X-Right YT-Right So0il Type

No. (£t (ft) (£t (ft) Below Bnd
1 0.00 80.00 32.00 80.00 3
2 32.00 80.00 53.00 80.00 3
3 53.00 80,00 60.00 78,00 3
4 60.00 78.00 67.00 78.00 3
5 67.00 78.00 73.00 80.00 3
2 73.00 80,00 106.00 91.00 2
7 106.00 91.00 121.00 91.00 2
8 121.00 91.00 130.00 88.00 2
9 130.00 88,00 225.00 88,00 1
10 130.00 88.00 154.00 80.00 2
11 73.00 80.00 154.00 80.00 3
12 154.00 80,00 167.00 76,00 3
13 167.00 76.00 225.00 75.00 3
14 0.00 74.00 225.00 74.00 4

ISOTROPIC SOIL PARAMETERS
4 Type(s) of 2oil

5011 Total BSaturated Cohesion Friction Pore Pressure Piez.
Type Unit WL. Unit Wt. Intercept Angle Pressure Constant Surface
No. (pcf) (pct) (pst) (deq) Param. (pst) No.

1 90.0 55.0 0.0 0.0 0.00 0.0 1
2 130.0 135.0 1440.0 0.0 0.00 0.0 1
3 130.0 135.0 500.0 0.0 0.00 0.0 1
4 102.0 107.0 200.0 0.0 0.00 0.0 1

1 PIEZOMETRIC SURFACE (S) HAVE BEEN SPECIFIED
Unit Weight of Water = 62.40
Piezometric Surface No. 1 Specified by 4 Coordinate Points
Point X-Water Y-Water
No. (ft) (ft)
1 0.00 78.00
2 106.00 78.00
3 130.00 88.00
4 225.00 88.00

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

20 Trial Surfaces Have Been Generated,
2 Boxes Specified For Generation Of Central Block Base
Length Of Line Segments For Active And Passive Portions Of
51liding Block Is 12.0

Box X-Left Y-Left X-Right YT-Right Height

No. (£t (ft) (£t (ft) (ft)
1 75.00 72,00 90.00 72,00 15.00
z 105.00 72.00 125.00 72.00 30.00

Following Are Displayed The Ten Most Critical Of The Trial

Failure Surfaces Examined. They Are Ordered - Most Critical
First.
* * Bafety Factors Are Calculated By The Modified Janbu Method * *
Failure Surface Specified By 7 Coordinate Points

Point ¥-Surf T-Surf

No. (ft) (ft)

1 6d.06 78.00
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2 68.80 73.35
3 78.03 6h.67
4 121.41 65.78
5 12%.82 74.34
& 138.31 82.83
7 143.11 88.00
A K 1'778 kK
Failure Surface Specified By 9 Coordinate Points
FPoint X-Buarf Y-Surf
No. (ft) (ft)
1 55.26 79.35
2 63.60 72.80
3 75.34 70.32
4 86.81 66,77
5 122.33 e0.24
(3 129,86 69,58
7 137.85 78.54
g 145,43 87.85
9 145.48 88.00
* ok k 2‘255 ok k
Failure Surface Specified By & Coordinate Points
Foint X-surf Y-Surf
No. (ft) (ft)
1 6l.06 78.00
2 68,54 72,94
3 78.63 66.45
4 113.00 75.07
5 120.01 84,81
& 121.%6 590.68
ok k 2‘617 * ok ok
Failure Surface Specified By 8 Coordinate Points
Foint K-3urf T-Surf
No. (ft) (ft)
1 54.%94 79.45
2 55.64 78.75
3 66.32 73.28
4 76.69 67,23
5 107.52 6l1.52
& 115.19 70.74
7 117.11 82.59
g 120.11 51.00
ok k 3‘321 * ok ok
Failure Surface Specified By 7 Coordinate Points
Point X-Burf T-Surf
No. (ft) (ft)
1 69,98 78.99
2 73.69 75.28
3 83.42 68.25
4 1le.10 67.19
5 121.85 77.66
& 125.25 84.20
7 125.53 899.49
ok k 3‘424 * ok ok
Failure Surface Specified By & Coordinate Points
Point K-8Burft T-Surf
No. (ft) (ft)
1 72.85 749.495
2 75.83 79.30
3 108.80 £9.12
4 115.03 79.37
5 122,48 88,78
3 122.73 90.42
* ok k 4‘390 ok k
Failure Surface Specified By 5 Coordinate Points
Point ¥X-3urf Y-Surf
No. (ft) (ft)
1 T, 97 81.66

2 80.08 79.74
3 88.61 71.51
4 121.85 84.19
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5 126.44 89,19
* kK 4.416 ok k
Failure Surface Specified By & Coordinate Points
Point X-Surf Y-surf
No. (£t (£t
1 T2.73 79.91
2 76.37 76.31
3 88.23 74.46
4 108.7¢ 81.48
5 116.38 90.75
2 116.42 91.00
A K 4'453 &k k
Failure Surface Specified By 5 Coordinate Points
Point K-8Burft T-3urf
No. (£t (£t
1 61.98 78.00
Z 72,87 74.58
3 24.68 72.44
4 117.47 84,47
5 119.76 91.00
* kK 4.512 ok k
Failure Surface Specified By 5 Coordinate Points
Point X-surf Y-3urf
No. (ft) (ft)
1 69.41 78,80
Z 69,73 78.49
3 78,45 70.23
4 111.22 84,80
5 112.84 91.00

kK 5,022 * kK



