APPENDIX D-2:

GROUP DELTA CONSULTANTS. “ FINAL
ASSESSMENT, SLOPES BELOW CABORA ROAD
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Date: February 19, 2002

" Ta: Michael Parona, Diswrict Faginesr -
.West Los Angeles Districe
Burean of Enginecring

From: 2 . BroWm, Difision Manzgar
3 i ineering Division
< Burean of Enginecring

Subject: FINAL ASSESSMENT REPORT, BLUFF RESTORATION
(FLAYA VISTA) PERMIT BD 491494 -
The Geotechnijce] Engineering Division (GED) hss raviswed the “Final Assagsment”

POt prepared by Group Dejta Cﬂnsultanm‘(GDC) for Bluff Rastoratiop ar Playa
Vista, Xract 49104, The repart titled “Final Assessment, Slopes Below Cabrops

‘February 14, 3002, GED recommends the; the report be agproved de long as the
Tollawing conditions are rmer- '
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PLAYA CAPITAL COMPANY, LLC
12555 W. Jefferson Bivd., Suite 300
Los Angeles, CA 90066

December 3, 2001

Attention: Mr. Tim Connors

Final Assessment

Slopes Below Cabrora Road
Riparian Corridor

Playa Vista Development
Los Angeles, California
GDC Project No.: L-194B

Subject:

References: “Response to Review Comments”, GDC, 2/21/2001.
‘Results of Meeting with LADWP on 1/3/01 and Additional Slope
Stability Analyses”, GDC, 1/9/2001.

“Response to City Review Comments”, GDC, 5/30/2000.
Dear Mr. Connors:

As requested, we are providing our final assessment report on the slope stability
conditions for the slopes that descend from Cabrora Road to the proposed
Riparian Corridor. Slopes above Cabrora Road were not analyzed. This report is
intended for submittal to Mr. Michae! Brown of the City of Los Angeles,
Department of Public Warks (LADPW) Geotechnical Department.

1.0  General

The Riparian Corridor is a proposed 1 0,000-foot-long drainage channel to be
located along the southern limit of the Playa Vista Development, which is split into
two phases. Phase One is broken into two segments that extend 4200 feet east
and 3500 feet west of Phase Two, which is about 2300 feet long. The Riparian
Corridor, including both phases, is shown on Figure 1.

Immediately south of the Riparian Corridor is the Ballona Escarpment (bluff),
which is an erosion feature, created by downcutting of the ancestral Los Angeles
River. The bluff is comprised of Pleistocene Age dune sands that rise about 120
feet above the Playa Vista Development. The natural slopes of the bluff are
typically inclined at about 1.25:1 (H:V).

Cabrora Road was constructed over an LADPW sewer outfall, about 35 feet to 40
feet above the toe of the slope. The sewer was constructed of masonry materials
about 70 years ago, and is about ten feet wide by 12 feet high. Soils excavated
from the sewer trench were spilled onto the slope below, creating an
oversteepened and erodable condition.

2291 W 205" Street, Suite 105 A Torcance, California 90501-1459 A& (3107 320 5100 vovwce A (310} 320-2118 fax

Aliso Vigjo, California & {949) 609-1020 San Diego, Catifornia A (858) 524-1500
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The slope that descends from Cabrora Road is Prone to local raveling, rilting and
surficial instability. As required by the conditions of approval, Playa Vista will
remove all vegetation from the slope, place an erosion mat {or equivalent), and
vegetate the slopes with approved native plants. In addition, drainage
improvements will be made to Cabrora Road to prevent uncontroiled drainage
from running on the subject slopes. LADPW stated that these mitigation measures
would be sufficient for the City to approve the project. The proposed slope
improvements should be considered as improving the near-surface erosion
resistance and thereby increasing the surficial factor of safsty.

2.0  Slope Stability Analyses

LADPW required that stability calculations be performed to evaluate the stability of
the slope below Cabrora Road and the existing sewer main. Stability analyses of
the full slope height, about 120 feet, by LeRoy Crandali (1/3/91) indicated a factor
of safety of 1.5. However, our analyses focus only on the slope below Cabrora
Road, as agreed upon in meetings with Playa Vista and LADWP.

Potential slope failures below Cabrora Road were examined for three modes of
tailure: surficial, toe and deep seated. The factor of safety varies depending on
slope height, slope grade and the strength of materials that comprise the slope.
The required factor of safety is 1.5 for static conditions and 1.1 for seismic.

Soil strength parameters used in the stability analyses were assigned based on
results of laboratory testing (saturated direct shear) of samples collected by GDC
and LeRoy Crandall as shown in Figures 5§ and 8. Calculations were performed
using the slope stability computer program PCSTABLS. The table below
summarizes the parameters selected for our analyses,

Soil Unit Cohesion, psf | Internal Friction, ® | Source
Sewer Void 0 0° Assumed by GDC
Slope Fill 200 _30° LeRoy Crandali, 1991 _
Native CL/ML 300 i2° GDC, 2000
Plaistocenc Sediments 250 33° LeRoy Crandall, 1991

Qur original analyses looked at several slope sections in both Phases 1 and 2, to
identify slopes considered to be the steepest and/or highest along the alignment
(i.e. the worst case). These slopes had calculated factors of safety as low as 1.3,
and the critical failure surface intersected the existing sewer and passed through
the toe of the slope. However, most sections of the slope are not as high or as
steep as these worst-case sections.

GDC chose to analyze the highest slope section (Section C-C) in Phase 1 as a
typical slope shape for the alignment, and adjust the slope height and slope angle
fo determine the maximum height and angle that achieves a factor of safety of 1.5,
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Our analyses examined several combinations of slope angles (1.4:1, 1.5:1 and
1.6:1) and slope heights ranging from 37 feet to 42 feet. We assumed that the
sewer main was water-filled and had zero strength.

These analyses indicated that slopes greater than 38 feet from toe to crest (at
Cabrora Road) have a factor of safety less than 1.5, Also, slopes steeper than
1.5:1 (H:V) generally have a factor of safety less than 1.5. Slopes less than 38
feet high and with grades equal to, or flatter than, 1.5:1 are generally stable and
have a factor of safety of at least 1.5 under static loading and 1.1 under saismic
loading.

Psomas was able to identify areas of the slope that are higher than 38 feet or
steeper than 1.5:1 (H.V), and areas with an oversteepened toe or rill features,
Each of these areas is shown on Figures 2 to 4, indicated by respective hatchings.
Our field mapping of the slope confirmed the location and extent of these areas
and that all areas in need of repair had indeed been identified.

Slope stability analyses were carried out on two other sections, B-B and D-D,
located at the edge of two different repair areas (Figure 2). These calculations
were performed, at the request of LADWP, to confirm that the proposed repair
areas identified by Psomas are large enough, that is, do they include all portions of
the slope that do not meet the stability criteria. Results of these analyses showed
factors of safety of 1.7 and 1.9 under existing conditions. The stability results are
included in the Appendix.

The results of our analyses are provided in Table 1 and as attachments. Also
included are the results of our slope stability analyses carried out on Sections S5R
(Figure 2) and S7R (Figure 4). These sections involved different design
assumptions such as a thicker tayer of spill fill and no sewer tunnel. As such,
Sections S5R and S7R are included onty to compare aur former findings with our
current findings, but not to support our recommendations.
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Table 1 _
Slope Slope Slope Factor of Factor of
Section Grade Height Safety Safety
(feet) (Static) (Selsmic)
| BB 151 40 1.91 1.27
C-C 140 37 1.49 1.08
1.5:1" 38 1.51 1.09
40 1.48 1.08
42 1.48 1.07
1.6:1 ** 40 1.56 .12
B ) 42 1.55 1.12
| D-D 151° 36 1.72 1.24 ]
S5R 1.2:1 41 1.30 0.96 |
| S7R 1.45:1 ** 34 1.34 099
Notes:
* Design slope grade.
e Trial analysis slope grade.
e Existing slope grade.

3.0 Conclusions and Recommendations

Previous stability analyses indicated that the existing surficial factor of safetly of the
slopes below Cabrora Road are near 1.1 and therefore should be considered
marginally stabie.

Deep-seated stability of the slope that descends from Cabrora Road varies from
place to place along the length of the slope. This variability is due to fluctuations
in slope height, steepness and shape. The majority of the subject slope is less
than 38 feet high and flatter than 1.5:1 (H:V) and thereby meets the required factor
of safety and as such requires no slope repair aside from erosion protection and
re-vegetation. The remainder of the slope requires one of four modes of repair
described below, which are identified in Figures 2 to 4 and depicted in Figures 6
and 7.

1. Full Slope Height Fili

Entire slope height is cut back in benches, a minimum of one equipment
width into dense native soil with a 2-foot deep key at the toe. The removed
material shall be replaced with material having a minimum cohesion of 200
psf and effective angle of internal friction of 30°, with a slope grade of 1.5:1
{H:V).
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The area of the slope requiring this mode of repair is confined to one
location measuring approximately 200 feet long, as indicated by the cross-
hatched area “1" on Figures 2 and 4.

We envision that construction of this slope repair will involve step-by-step
bench removals beginning at the crest and ending with a key at the toe.
Each bench may be about 4 feet high. Slope fill may be placed in 1 to 2-
foot lifts in the reverse order of the removals.

2. Partial Slope Height Fill

A portion of the slope height shall be cut back into dense native soil and
filled, with material having a minimum cohesion of 200 psf and effective
angle of internal friction of 30°, in two-foot lifts. The slope grade shall match
the surrounding grade of 1.5:1 (H:V) or flatter. Eight areas are identified on
Figures 2 to 4 as repair-type “2”, which include Sections S5R and S7R.

3. Rill/Guily Fill

Rill or gully features shall be cut back into densa native soil and filled, with
material having a minimum cohesion of 200 psf and effective angle of
internal friction of 30°. Fill soils should be compacted with vibratory plate
tampers, or the like, in 6 to 8-inch lifts to match the surrounding grades.
Five areas are identified on Figures 2 and 3 as repair-type “3”.

4. Toe of Slope Fill

For slopes where an over-steepened toe is identified, the existing soils shall
be cut back far enough to eliminate the over-steepened portion and a two-
foot-deep key with a width equal to the height of the cut. Fill material
having a minimum cohesion of 200 pst and effective angle of internal
friction of 30° shall be used.

Given that the sewer is known to be in poor condition, it is possible that erosion
due to leaks from the sewer itself could cause slope failures for which our slope
stability analyses have not accounted. The four slope repair methods presented
herein will not guard against internal erosion caused by leakage from the tunnel.
Measures shall be taken by LADWP to prevent such damage.

Surface erosion protection, such as Soil Guard™, shall be placed on non-
vegetated slopes, as specified by the Landscape Architect to protect these slopes
while vegetation takes hold. The materials used for erosion protection and the
methods of installation shall meet the standard requirements of LADWP.
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Slopes greater than 30 feet high generally require mid-slope benches to divert
runoff and minimize erosion, Playa Capital Corp. and LADWP agree that mid-
siope benches will not be necessary below Cabrora Road provided that adequate
drainage is provided along Cabrora Road and sufficient erosion protection is
utilized.

4.0  Construction and Grading

All earthwork and grading performed within the subject site should be subject to
approval of this office and conform to the requirements of the owners and the
following recommendations:

1. The general contractor or grading contractor is responsible for notifying the
owner, Gity of Los Angeles, other appropriate governmental agencies, and the
project geotechnical engineer or geologist of the planned start of the site clean
up, the start of grading operations, and times when grading is resumed after an
interruption.  The project Geologist/Geotechnical Engineer must approve the
operations described below for each specific area before proceeding with
construction. Where such approval is not abtained, the Contractor, at his own
expense, will re-do the work at the discretion of the Geologist/Geotechnical
Engineer.

2. All areas to receive fill shall be stripped and cleared of all vegetation, debris, or
other soft, porous or unsuitable material. Existing stockpiles or debris or other
unsuitable materials, including debris found within existing fills, where present,
must be removed and disposed off site.

3. The excavation bottom shall be observed by the project Geotechnical Engineer
and the City of Los Angeles, prior to placing any new fill.

4. After the required observations, the approved excavation bottom shall be
scarified to a depth of 6 inches, moisture conditioned to between 0% and +3% of
the optimum moisture content, and compacted to a minimum of 90% relative
compaction as determined by ASTM D1557-91.

5. All fill materials to be ptaced shall be free of organic materials, vegetation,
dumped debris, or rocks greater than 3 inches in any dimension, and shall be
approved by the project Geotechnical Engineer. All fill materials shall meet or
exceed the strength requirement of 30° internal friction angle and 200 psf
cohesion. Any existing trash or debris or other unsuitable materials from the
excavations of existing fills at the site shall be removed from the site. Fill soils
shall be placed in thin layers, well mixed, and moisture-conditioned to between
0% and +3% of the optimum moisture content and compacted using suitable
compaction equipment to a relative compaction of 90% as determined by ASTM
D1557-91. Each compacted lift shall be no more than 6 inches in thickness.
Compaction equipment and techniques shall be selecied by the contractor to



GROU:
Ly

-

VELT S
DELTA

Riparian Corridor Final Assessment December 3, 2001
Ptaya Capital Company Page 7
GODGC Project No. L-1948

5.0

achieve the required compaction and shall take into consideration, among other
factors, the material type and the working limits of the projects. In no case will
flooding or jetting be allowed.

Unless otherwise specified, all earthwork and grading will be performed under the
continuous observation of the project Geotechnical Engineer. Compaction testing
of the fill soils shall be performed at the discretion of the project geotechnical
engineer. In accordance with current City requirements, a density test shall be
performed for every 2 feet in vertical fill placed or 500 cubic yards, whichever
occurs first. i specified compaction is not achieved additional compactive effort,
moisture conditioning of the fill soils, and/or removal and recompaction of the
below-minimum-compaction soils will be required at the expense of the
contractor.

If, during the course of the grading, conditions are encountered that, in the
opinion of the project Geotechnical Engineer, differ significantly from those
described in the geotechnical report, work shall be stopped and the condition(s)
evaluated.

If, in the opinion of the project Geotechnicali Engineer, Contractor or Owner, an
unsafe condition is created or encountered during grading, ail work in the area
will be stopped until measures can be taken to mitigate the unsafe condition. An
unsafe condition shall be considered any condition that creates a danger to
workers, on-site structures or construction, or any off-site properties or persons.

If abandoned utility lines are encountered during grading operations they shall
be cut off at the property lines, filled with pressure-pumped sand-cement slurry
(minimum 2-bag mix), and sealed at the property lines.

Closure

If you have any questions concerning the information in this letter, please contact
us at (310) 320-5100.

Sincerely,
GROUP DELTA CONSULT

Mfchael £54vid
Vice President

Attachments:  Figures 1 to 7

CCl

o

Slope Stability Calculations

Chris Regilski, Los Angeles Department of Water and Power
Phong Nguyen, Los Angeles Department of Public Works

1948 Ripp Corr - Slopes - Final
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: W MC% Mc% ¢ ¢
SYM BORING Depth(ft) DESCHRIPTION Ib/fthd Before  After  KSF deq
B-119H 10.0 (CL) Olive Green Silty CLay 80.0 437 41.9 044 122
b4 B-120H 10.0 {(8M) Brown Siity Sand 1076 17.0 20.1 0.06 31.3
B-123H 20.0 (CH) Dark Gray Organic Clay 1127 109.0 030 243
B-127H 5.0 ({SM) Brown Silty Sand 103.9 13.8 18.5 0.04 329

NOTE: All samples submerged unless otherwise noted
Shear Strengths are Peak values with less than 0.25 inch deflection
LRoUﬁ . , o ,
DIRECT SHEAR TEST Project: Playa Vista - Ripparrian Cotrider Phase ||
rl ‘— h ) ' ' Location: Marina del Rey, California
GROUP DELTA CONSULTANTS, INC.] Number: L-194C
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TYPICAL SIDE HILL FILL SECTION

(D Full Slope Height Fill

Max. Slope

As Required A’

Existing Slope

1 Benching
S o
1 F~——~Min. 10 ft. —=-
(2) Partial Slope Height Fill
CABRORA RD.
As Required (E
Existing Slope ’__,_]
Max. Slopg ~——_ 15
1 [~ Existing Sewer
| 2 - ft. Lifts
- Fill Section: Typical Side Hill
As Required Piayai\:f'!l?t:;lit:i;sr:z:ir-i[o? ;nxf;:rlos.c.\ ::cr ";:201;;945
UL et DeAMT T Yhama ERER 11429/01
r | NTS O MReader ™% 7
fural GROUP DELTA CONSULTANTS, INC.

LR I N LY Lol M



TYPICAL SIDE HILL FILL SECTION

(3) Ravel/Gulley Filling

Crest
\\X /\ o
T~ N/ 2\
Toe
(4) Filling of Slope Toe
CABRORA RD.
¢

@ Existing Sewer

Fill Section: Typical Side Hill

Playa Vista - Repair In Corridor MO | 1948

Playa Vista Davelopmant - Los Angeles, GA T‘W :

(RO | | BouE Db g TYbarra REVIASTE 11’.29;01

Q%:MGROUP DELTA CONSULTANTS, INC.
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** PUSTABLSM *#*

by
Purdue University

--Slope Stability Analysis

Simplified Janbu, Simplified Bishop

or 8pencer s Method of Ssli

Run Date: 10/31/2001
Time of Run: 2:06pm

Run By: TWA

Input Data Filename: C:PSMSE_R
Output Filename: C:PSMSB_RB.QUT
Unit: ENGLISH

Plotted QOutput Filename: C:PSMSB_B.PLT

cCs

PROBLEM DESCRIPTION Playa Vista Cabrora Rd Section B B
from Psomas Romediation Fxhibit

BOUNDARY COORDINATES

8 Top Boundaries
16 Total Boundaries

Boundary X-Left Y-Lelt X-Right Y-Right 5011 Type

No. (ft) (ft) (£t} {£t) Below Bnd
1 .00 65.00 45 00 £6.00 2
2 45.00 66.00 87.00 70.00 2
3 87.00 70.00 27.50 74.00 2
4 97.50 74.00 136.00 100.00 1
5 136.00 100.00 162.00 106.00 1
& 162.00 106.00 185.00 106.00 1
7 185.00 106.00 198.00 112.00 3
g 158.00 112.00 220.00 126.00 3
9 .00 40.00 70.00 50.00 3
10 70.00 50.00 97.50 74 .00 3
11 97.50 74 .00 163.00 101.00 3
12 163.00 101.00 183.00 101.00 4
13 183.00 101.¢0 185.00 106.00 3
14 163.00 101.00 166.00 81.00 3
15 lga.00 91.00 176.50 91.00 3
16 176 .50 21.00 183.00 161.00 3

ISOTROPIC SOIL PARAMETERS



4 Type(s) of Scil

Soil Total Saturated Cohesion Friction Pore Pressure

Piez.

Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. {pcf) (pct) {psf) {dag) Param. (psf) No .,
1 120.0 130.0 200.0 30.0 .00 0 0
2 185.0 105.0 300.0 12.0 .00 .0 1
3 125.0 135.0 250.0 33.0 .00 .0 1
4 62.4 62.4 .0 0 .00 0 0

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECTFTED

Unit Weight of Water = 62.40

Piezometric Surface No. 1 Specified by 4 Cocrdinate Points

Polnt X Water Y-Water

Na. (ft) (ft)
1 .00 65.00
2 45.00 66,00
3 B7.00 70.00
4 220.00 T7.00

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

10000 Trial Surfaces Have Been Generated.

100 Surfaces Initiate From Each Of100 Points Equally Spaced

Along The Ground Surface Between X - 5.00 ft.
and X = 99.00 ft.

Each Surface Terminates HBetween X ~- 165.00 ft,
andad X = 190.00 ft.

UInless Further Limitations Were Imposed, The Minimum Flevation
At Which A Surface Extends Ts Y = .00 fr.

12.00 ft. Tine Segments Define Hach Trial Failure Surface.



Slice
No.

=

SRR to R v BEN RN\ & JRT SV

Following Are Displayed The Ten Most
Failure Surfaces Examined.
First.

**S

They Are Ordered - Most Critical

Critical Of The Trial

afety Factors Are Calculated By The Modified Bishop Method * «

Failure Surface Specified By 15 Coordinate Points

Point
No.

MO0~ T U L) B

X-5
(f

29,
40,
51.

62

74,
86.

98

110.
121.

132

142.

151

158.
166.
170.

urf
L)

a9
139
31
.91
79
79
12
47
69
.38
33
.38
41
29
85

(Clrcle Conter At X =

Width
(ft)

10.
4.
6.

i1.
8.
3.

12.

6.
4

MW O NWowWwoLr

1.

211

Y- Surf
(L)

1

B2

e

65,
59,

55
52
o0
51
58

78
87

.5

Individual data on Lhe

Weight
(1bs)

3332,
3573.
6410,
16244.
14338,
6823.
270486,
524,
16706.
12226,

N OhR OCNERR OO

Water

Force

Top

(1bs)

COOo oo DO

Water

Fore
Bot

{1bs
2262,
2289,
4089.
9948,
8595,
3862,
14102.

258,
7663 .
5043,

=

~1tn -

[anlll A I cie TV NEY N5 T YR P

66
85

.36
.26
.59
50.
.65
54,
.46
63,
70.
.45
.41
97.
Coe .

£

39
35
91
62
24
00

Y

= 14

25 g1

Tie
Force
Norm

(1bs)

OO0 DO

8.6 and Radius, 98.3
ices
lie Barthaquake
Force Force Surcharge
Tan Hor Ver Load
{1lbs) (1bs) (1bs) (1bs)
.0 3 .0 .0
.0 .0 e .0
.0 .0 .0 .Q
.0 .0 e .0
L0 .0 .0 L0
.0 .0 .0 .0
.0 .0 .0 .0
.0 e .0 .0
.0 L0 .0 .0
.0 .0 .0 .0



11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

o
o

[
NN AN WO
SISO OO N W SR ] W]k

3723
39872,
44437 .
44623 .
15315,
25472,
10415.
20883,
21235.

5246

1746,

2334.

1368,

1433.

797.

VO DR W B ) ]

11

59,

72411 .

4

00.

1
0
0
0
0
.0
.0
0
0
0
0
0
2

1
9

1456.
13405,
11310,

8169.

2001.

2027.

265,

QOO OoO 0O -OWMMmEN

cooocoococoobo06bG
cooocooDoocDOBOGO
CooooDOOCOOOOL G
coboococococobboboo

Failure Surface Specified By 15 Coordinate Points

Poi

nt

No.

X-Surf

(f

27

38.
49,
61.
72.
B4,
896.

108
113
130
1440
148
158
165
170

Circle Center At

* % &

£)

.79
34
50
10
99
S5
92
.63
.24
.69
.13
.91
.10
.18
.51

Y-Surf
(ft)

65

52

51

58

63.
70,
8.
86.
926.
106,

* k%

.62
58.
55.

S0
48

.43
50.
50.
.79
54.
.43

78
57

4z

76
34
07
84
52
0o

= 150.8 and Radius, 100.4

Failure Surface Spccified By 15

Poi

nt

No.

[0 B P

X-surft
(Fi)

29.
40.
51.
62.

74

64
01l
02
54
.40

Y-Gurf
(ft)

65.
59.
R
51.

.53

54

49

66
55

42

Cocordinate Points

CO00CODoOO0DOCOoOOCoO0O
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** PCSTABLSM #%

by
Purduc University

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

Run Date: 10/31/2001
Time of Run: 2:08pm

Run By: TWA

Input Data Filename: C:PSMSB_B
Output Filename: C:PSMEB RBR.OUT
Unit: ENGLISH

Plotted Output Filename: C:PSMSB_B.PLT

PROBLEM DESCRIPIION Playa Vista Cabrora Rd Section B B
from Psomas Remediation Exhibit

BOUNDARY COORDINATES

8 Top Boundaries
15 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Eoil Type

No. {(£t) (ft) (i) (fr) Below Bnd
1 .00 65,00 45.00 66.00 2
2 45.00 65.00 87.00 70.00 2
3 87.00 7T0.00 27.50 74 .00 2
4 97.50 74 .00 136.00 16G.00 1
5 136.00 100.00 162 .00 166 .00 1
& 162.00 106.00 185.00 106.00 1
7 185.00 106.00 198.00 112.00 3
8 128.040Q 112.00 220.00 126.00 3
9 .00 40 .00 70.00 50.00 3
10 70.00 50.00 97.50 74.00 3
11 87.50 74 .00 163.00 101.00 3
12 163.00 101.00 183.00 101.00 4
13 183.00 i01.00 185.00 106.00 3
14 163.00 101.00 166.00 81.00 3
15 166.00 91.00 176.50 91.00 3
16 176 .50 81.00 183.00 101.00 3

ISOTROPIC SCIL PARAMETERS



4 Type(s) of Soil

Soil Total Saturated Cohesion Frict

ion

Type Unit Wt. Unit Wt. Intercept Angle P
No. (pcf) {(pcf) (psf) (deq)

1 120.0 130.0 200.0 30.0

2 105.0 105.0 300.0 12.0

3 125.0 135.0 250.0 33.0

4 62 .4 62 .4 0 .0

Pore Pressure Piez.
ressure (Constant Surface
Param. {psf) No.

.00 .0 0

.00 .0 1

.00 0 1

.00 o 4]

1 PIEZOMETRIC SURFACE(S) I[IAVE BEEN SPECIFIED

Unit Weight of Water = 62.40
Piezometric Surface No. 1 Specified by
Point X-Water Y-Water
No. (£t) (fr)
1 .00 65.00
2 45.00 66 .00
3 87.00 70.00
4 220.00 77.00

A Horizontal Earthguake Loading Coefficient

Of .150 Has Been Assigned

A Vertical Earthquake Loading Coefficient

Of .000 Has Been Assigned

Cavitation Pressure = .0 {psf)

4 Coordinate Points

A Critical Failurc Surface Scarching Method, Using A Random
Technigue For Generating Circular surfacesg,

10000 Trial Surfaces IIave Becn Gerlerated,

100 Surfaces Initiate From Each Of100 Pointe

along The Ground Surface Between X - 5.00
and X = 99,00
Each Surface Terminates Between X = 165,00

Has Been Specified.

Equally Spaced
ft.
ft.

ft.



and

X

150.00 ft.

Unless Further Limitations Were Imposcd, The Minimum Elevation

At Which A Surface Extends Is

Y:

.00 ft.

12.00 ft. Line Segments Define Each Trial Failure Surface.

Following Are Displayed The Ten Most Critical Of The Trial

Failure Surfaces Examined.

First

They Are Ordered - Most Critical

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

Failure Surface Specified By 17 Coordinate Pointg

Poi

No .

VOO - O e D BD e

i0
11
12
i3
14
15
16
17

Circle Center At X -

nt X-Surt

6

28

52
64

88
100
111

133
143

152.
161,
169.
175.

(fe)

.90
17.
.95
40.
.35
.31
76.
.24
.01
.52
122,
.33
.16

71

53

31

65

g6
13
71
93

* k% 1.273

Individual data

Water
Force

Y Surf
(ft)

65,
59,

55.

52.
50.

49.

49 .
0.
.34

53

56.

&l
66 .

73.

30

68.8

* k k

o1 the

Water
Force

15
84
74
59
53
5
71
g4

72
18
66
09

.43
g8.
97.

106.

!

62
58
00

Y

= 179.4%

28 slices

Tie
Force

Tie
Force

and Radius,

Earthquake
Force

130.

0

Surcharge



Slice Width Weight Top Bot Norm Tan Hor Ver Load

No. (ft) {1bs) {lbs) (1bsg) {1bsg) (1bs) (1bs) (1bs) (1bs)
1 10.8 3086.3 .0 2042.8 .0 .0 164 .4 .0 .0
2 11.2 5067.3 .0 5750.8 .0 .0 1360.1 O .0
3 11.6 14113.8 .0 8689.,2 .0 .0 21171 0 .G
4 4.5 6455.3 .0 38383.3 .0 .0 568.3 o .0
5 7.3 11713.4 .0 7034 .6 .0 .0 1757.0 0 .0
& 12.0 21629.5 .0 12837.9 .0 .0 3244 4 0 .0
7 2.9 5575.7 .0 3288.9 .0 -0 836.4 0 .0
8 2.8 54467.9 .0 3243.8 .0 .0 824 .7 o .0
9 6.3 13178.7 .0 7452.90 .0 .0 1976.8 0 .0

10 10.7 24754.7 .0 12835.7 L0 -0 3713.2 Q .0

11 1.2 3069.2 .0 1492 .7 -0 .0 460.4 0 .4

12 5.1 13122.% .0 6014.8 .0 .0 1968.4 0 -0

13 4.2 11610.3 .0 4823.9 .0 .0 1741.5 0 .0

14 2.5 7224.2 2299.8 2805.8 .0 -0 10941 a .0

15 11.5 37291.0 6425.3 11947.9 .0 .0 5583.6 0 .0

1le 11.1 41034.7 .0 94459 .0 .0 6155.2 a .0

17 i0.7 41442.3 .0 £159.7 .0 .0 6216.4 0 .0

18 2.7 10532.5 .0 985.1 .0 -0 1579.9 0 .C

19 7.3 271%4.8 .00 1133.0 .0 .0 4073.2 0 -0

20 .2 723.8 .0 .0 .0 .0 108.8 O .0

21 5.5 30542.6 .0 -Q .0 .0 4581.4 0 .0

22 8.8 22104.3 .0 .0 .0 .0 3315.6 0 .0

23 .3 57G0.3 .0 L0 .0 .0 85.6 0 .0

24 1.0 2039.1 -0 .0 .0 .0 305.9 0 .0

25 2.5 3790.1 .0 .0 L0 .0 568.5 0 .0

2é 4.3 4096.0 .0 .0 .0 .0 614.4 O .0

27 2.5 1785.4 .0 .0 .0 .0 267.8 0 .0

28 3.7 1106 .4 .0 .0 .0 .0 166.0 0 .0

Failure Surface Specified By 17 Coordinale Points

Polint X-surf Y -Surf
No. {(ft) (ft}
1 7.85 65.17
2 18.72 60.10
3 30.01 56.03
4 41.62 53.00
5 53.46 51.04
é 65.43 50.17
/ 77.43 50.38
8 B2.36 51.68
9 101.12 54.06
10 112.62 57.49
11 123.78 61.96
12 134 .45 67.41
13 144 .59 73.82
14 154 .12 81.11
15 162,94 8S.245
15 170.59 g8.1%
17 176.89 106.00

Circle Center At X = 69.1 ; Y = 182.2 and Radiug, 132.1
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** PCSTABLSM *x*

by
Purdue University

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

Run Date: 7/31/2001
Time of Run: 1:38pm

Run By: TWA

Input Data Filename: C:RIPN1SI
QCutput Filename: C:R1PN1SI.OUT
Unit: ENGLISH

Plotted Output Filename: C:RIPN1SI.PLT

PROBLEM DESCRIPTTON PLAYA VISTA CABRORA RD SECTION N1
Water-filled Tunnel, EXTST COND.

BOUNDARY COORDINATES

10 Top Boundaries
12 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. (fr) {(ft) (ft) (ft) Below End
1 .00 44.00 41.00 44 .00 2
2 41.00 44 .00 58.50 50.00 2
3 58.50 50.00 66.00 55.00 2
4 66.00 55.00 22.50 55.00 2
5 92.50 55.00 1060.00 60.00 1
6 100.00 60.00 142 .00 S0.00 1
7 142.00 20.00 146 .00 92.00 L
8 146.00 892.00 152.00 92.00 1
S 152.00 92.00 178.00 92 .00 i
10 178.00 22.00 200.00 109.0¢0 3
11 a0 00 82.50 55.00 3
12 92.50 55.00 125.00 73.00 3
13 125.00 73.00 127.00 75.00 3
14 127.00 75.00 153.00 87.00 3
15 148.00 75.00 153 .00 87.00 4
16 153.00 87.00 166.90 87.00 4
17 166.20 87.00 187.00 G92.00 3
18 148.00 15,00 166.50 75.00 3
15 166.50 75.00 166.90 87.00 3



ISOTROPIC SOIL PARAMETERS

4 Typel(s) of Soil

Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit WL. Intercept Angle Pressure Constant Surface

No. {pct) (pct) {psf) (deg) Param. (psf) No.,
1 12¢.0 130.0 200.0 30.0 .00 G 0
2 80.0 105.0 300.0 12.0 .00 .0 1
3 125.0 135.0 250.0 33.0 .00 .0 1
4 £2.4 62 .4 .0 .0 .00 0 0

1 PIEZOMETRIC SURFACE{S) HAVE BEEN SPECIFIED

Unit Weight of Water = 62.40

Piezometric Surface No. 1 Specified by 3 Coordinate Points

Point X-Water Y-Water

No., (ft) (re)
1 .00 44,00
2 41.00 44.00
3 200.00 52,00

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

1000 Trial Surfaces Have Been Generated.

1000 Surfaces Initiate From Each Of 1 Points Equally Spaced

Along The Ground Surface Between X = 92.50 ft.
and X - 92.50 ft.

Each Surface Terwinates Between X = 140.00 ft.
and X = 185.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = 1.00 ft.

10.00 ft. Line Segments Define Each Trial Falilure Surface,



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 Bishop Method * »

Failure Surface Specified By 10 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (ft)
1 92.50 55.00
2 102.40 56.44
3 112.14 5E8.71
4 121.686 6L.77
5 130.89 65.62
& 139.76 70.22
7 148.23 75.54
g 156.22 81.5%4%
S 163 .69 88.21
10 167.29 82 .00
Circle Center At X = 80.3 ; Y = 173.7 and Radiug, 119.3
* k& 1'486 ok k
Individual data on the 20 slices
Water Water Tie Tie Earthqgquake
Force Force Force Force Force Surcharge
Slice Width Weight Top Bot Norm Tan Hor Ver Load
No. (Et) {1bs) {1bs) (1bs) (1bs) {1bs) {1bs) (1bs) (1bg}
1 7.5 1814.6 .0 .0 .0 .0 .0 .0 .0
2 2.4 1361.0 .0 .0 .0 .0 L0 .0 .0
3 9.7 9173.7 .0 . Q .0 .0 .0 .0 .0
1 9.5 13806.2 e .0 .0 .0 .0 .0 .0
5 3.3 5857.9 .0 .0 .0 .Q .0 .0 .0
6 2.0 3701.7 .0 e .0 .0 .0 .0 .0
7 3.9 7613.9 .0 .0 .0 .0 .0 .0 .0
8 8.9 18832.4 .0 -0 .0 .0 .0 .0 .0
9 2.2 5020.7 .0 L0 .0 .0 .0 .0 .0
10 4.0 B895 .9 .0 .0 .0 .0 .0 .0 .0
11 2.2 4685.9 .0 .0 .0 .0 .0 .0 .0
12 -0 10.7 .0 . QO .0 .0 .0 .0 .0
13 3.8 £233.4 .0 -0 .0 .0 L0 .0 .0



14 1.0 1188.6 .0 .0 .0 .0 .0 .0 0
15 3.2 3272.8 .0 .0 .0 .0 .0 .0 0
ie 6.1 4706 .6 .0 .0 .0 .0 .0 .0 8]
17 1.4 713.7 .0 .0 .0 .0 .0 .0 0
13 3.3 B14 .7 .0 .0 .0 .0 .0 .0 0
19 .0 L2 .0 .0 .0 .0 .0 .0 0
20 .3 5.3 .0 .0 LA .0 .0 .0 0
Failure Surface Specified By 10 Coordinate Points
Point X-5urf ¥-Surf
No . (ft) (fi)
1 82.50 L55.00
2 102 .31 56.94
3 111.9%8 52.49
4 121.4°/ 62 .64
5 130.75 66.37
é 133,78 70.66
7 148.53 75.51
8 i56.95 80.%80
9 165.03 86.73
i0 171.30 92.00
Ciracle Center At X = 66.3 ; Y = 212.3 and Radiug, 160.4
* ok ok 1.488 * ok ok
Failurc Surface Specified By 10 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (fe)
1 22.50 55.00
2 102 .44 56.12
3 112.22 58.18
4 121.76 61.18
5 130.97 65.08
& 132.76 69.85
7 148 .05 75.44
8 155,76 81.81
9 162.83 88.88
10 165.40 52.00
Circle Center At X = 86.1 ; ¥ = 158.0 and Radius, 103.2

* %k 1.490 * kK
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*% PCSTABLSM *%

by
Purdue University

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

Run Date: 7/31/2001
Time of Run: 1:37pm

Run By: TWA

Input Data Filename: C:RIPN151
Output Filename : C:RIPN1SI.OUT
Unit: FENGLISH

Plotted Output Filename: C:RIPN1SI.PLT

PROBLEM DESCRIPTION PLAYA VISTA CABRORA RD SECTION N1
Water-filled Tunnel, EXIST COND. Seismic

BOUNDARY COORDINATES

10 Top Boundaries
19 Total Boundaries

Boundary X-TLeft Y-Left X-Right Y-Right Soil Type
No. (£t} (ft) (fo) (£¢) Below Bnd
1 .00 44 .00 41.00 44 .00 2
2 41.00 44 .00 58.50 50.00 2
3 58.50 50.00 66.00 55.00 2
4 66.00 55.0¢0 92.50 55.00 2
5 892.50 55.00 100.00 60.00 i
G 100.00 60.00 142.00 80.00 1
7 142.00 90.00 146.00 92.00 1
8 146,00 92.00 152.00 92.00 1
S 152.00 82.00 178.00 22.00 1
10 178.00 92.00 200.00 10%.00 3
11 .00 .00 92.50 55.00 3
12 92.50 55.00 125.00 73.00 3
i3 125.00 73.00 127.00 75.00 3
14 127.00 75.00 153.00 87.00 3
15 148.00 75.00 153 .00 87.00 4
L& 153.00 87.00 166.90 87.00 4
17 166.920 87.00 167.00 82.00 3
i8 148.00 75.00 166.50 75.00 3
139 166.50 75.00 166.90 87.00 3



ISOTROPIC SOIL PARAMETERS

4 Type(s) of Soil

Angle
(deq)

30.
12.
33.

Soil 7Total Saturated Cohesion Friction
Type Unit Wt. Unit wWt. Intercept
Na. (pct} {pck) (psE)

1 120.0 130.0 200.0

2 B0.0 105.0 300.0

3 125.0 135.0 250.0

4 62 .4 62.4 .0

1 PIEZOMETRIC SURFACE(S)

Unit Weight of Water -

Piezometric Surface No.

Point X-Water

No . (ft)
1 .00
2 41 .00
] 200.00

62.40

1 Specified by

Y-Water

(ft}

44 .00
44,00
52.00

Pore

Pressure

Piegz,

Pressure Constant Surflface

Param. (psf
.00 .0
.00 .0
.00 -0
.00 O

HAVE BEEN SPECIFIED

A Horizontal Earthquake ILovading Coefficient

Of .150 Has Been Assigned

A Vertical Farthquake Loading Cocfficient

Of .000 Has Been Assigned

Cavitation Pressure =

A Critical Failure Surface Searchin
Technique For Gencrating ¢

1000 Trial sSurfaces Have Been Generated.

1000 Surfaces Injitiate From Fach Of 1

Along The Ground Surface Between

and

X
X

92,
92.

50 ft.
50 ft.

} No.

3 Coordinate Points

g Method, Using & Random
ircular Surfaces, Has Been Speeified.

Points Fqually Spaced



Slice
Nao.
1
2
3

Each Surface Terminates Between X
and X

140.00 ft.
185.00 fc.

i

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = 1.00 ft.

10.00 ft. Line Seygments Define Each Trial Failure Surface,

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

* * Zafety Factors Are Calculated By The Modified Bishop Method +* »

Failure Surface Specified By 10 Coordinate Points

Point X-Surft Y-Surf
No. (fr) (£t}
1 92.50 55.00
2 102.31 He.94
3 111.98 59.49
4 121.47 62 .64
5 130.75 66,37
8] 139.78 70.66
7 148 .53 75.51
8 156.85 80.90
9 165.03 86.79
10 171.30 92,00
Circle Center ALt X = 66.3 ; Y = 213.3 and Radiusg, 160.4
L 1.078 *x &
Individual data on the 20 =zlices
Water Water Tie Tie Farthguake
Force LForce Force Force Force Surcharge
Width Weight Top Bot Norm Tan Hor Ver Load
(ft) {1bs) {1bs) {1bg) {lbs) {1lbsg) (1bs) {(lbs) (1bs)
7.5 1630.8 .0 .0 .0 L0 244 .86 .0
2.3 1174 .41 .0 .0 .G .0 176.2 .0

g.7 8223.8 .0 .0 .0 .0 1233 .8 .0

[ ]



4 2.5 12742.3 .0 .0 -0 .0 1811.2 .0 0
5 3.8 5762 .5 .0 .0 .0 L0 864 .4 -0 g
6 2.0 3482 .4 .0 .0 -0 .0 522.4 .0 0
7 3.8 6948 .5 .0 .0 .0 .0 1042.3 .0 0
8 9.0 18531.4 .0 -0 .0 .0 2779.7 .0 0
o 2.2 4887.5 .0 .0 .0 .0 733.1 .0 O
10 4.0 HB834 .5 e .0 .0 .0 1325.2 .0 0
11 2.1 4503.7 .0 .0 .0 .0 675.5 L0 0
12 .4 816.0 .0 .0 .0 .0 122 .4 -0 0
13 3.5 5740.9 .0 .0 .0 .0 Bel.1 .0 0
14 1.0 1232.2 .0 .0 .0 .G 184 .8 .0 0
15 4.0 4188.6 .0 e .0 .0 628.3 .0 9]
1& 5.1 6435.9 .0 .0 .0 e 965.4 .0 0
17 L2 150.8 .0 .0 .0 .0 22.5 .0 0
18 1.6 853.9 .0 .0 .0 .0 128.1 .0 0
19 .1 32.0 .0 .0 .0 .0 4.8 .0 0
20 4.3 Q922 .2 .0 .0 .0 .0 138.3 .0 0
Failure Surface Specified By 11 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)

1 92.50 55.00

2 102 .24 57.28

3 111.85 60.02

4 121.32 63.22

5 130.64 66 .85

& 133.78 70.93

7 148 .70 75.44

g 157.41 80.36

S 165,87 85.69

10 174.07 91 .42

11 174,82 92.00

Circle Center At X _ 49.3 ; ¥ = 261.3 and Radius, 210.8
* * ok 1.080 * kK

Failure Surface Specified By 11 Coordinate Points

Point X Surf Y- -Surf

No. {ft) (£t}
1 92.50 55.00
p 102 .21 57.40
3 111.80 60.22
4 121.2¢6 63.46
5 130.57 67.12
o) 139,70 71,19
7 148 .65 TL .86
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** PCSTABLSBM **

by

Purdue University

--Slope Stability Analysisg--
Simplified Janbu, Simplified Bishop

Or Spencer s Method of Slices

Run Date: 7/23/2001
Time of Run: 5:03pm
Run By: TWA

Input Data Filename: C:1 5TO1

Output Filename:

C:1_STOL.OUT
Unit: ENGLISH
Plotted Output Filename: C:1_5TO1l.PLT

PRCBLEM DESCRIPTION PLAYA VISTA CABRORA RD SECTION N1
1.5:1 Slope

Water-£filled Tunnel,

BOUNDARY CQORDINATES

S Top Boundariesg
19 Total Boundaries

Boundary X-Left Y-Left
Noy . {ft) (ft)
1 .00 44 .00
2 41.00 44,00
3 58 .50 50.00
4 66.00 55.00
5 89.50 55.00
& 142.060 50.00
7 146.00 92.00
8 152.00 93.00
9 178.00 23.00
10 89.50 55.00
11 -00 0o
12 92.50 55.00
i3 125.00 73.00
14 127.00 75.00
15 148 .00 75.00
16 153.00 87.00
17 166.90 87.00
13 148.00 75.00
19 166.50 75.00

X~Right
(ft)

41.
.50
.00
.50
.00
.00
.00
.00
.00
.50

00

L

-

.00
.00
.00
.00
.80
.00
.50
.90

Y Right

(ft

44
50.
55.
55
20.
92.
93.
93.
109,
55.
55,
73.
75,
87
87.
87.
92.
75.
87

Soil Type

) Below Bnd

.00

00
00

.00

o]0}
00
00
o
00
00
00
00
oo

.00

00
0o
00
00

.00

wwu@pwuwumwr—\wr—w—lmmmm



ISOTROPIC SOIL PARAMETERS
4 Type(s) of Scil

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

No. (pcf) {pct} (pst) (deg) Param. {(psf) No.
1 120.0 130.0 200.0 30.0 .00 0 0
2 80.0 105.0 300.0 12.0 .Q0 .0 1
3 125.0 135.0 250.0 33.0 .00 .0 1
4 62.4 62 .4 0 0 .00 O g

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of Water = 62.40
Piezometric Surface No, 1 Specified by 3 Coordinate Points
Point X-Water Y-Water
No. (ft) (ft)
1 .00 44 .00
2 41.00 44 .00
3 200.00 52.00

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

1000 Trial Surfaces Have Been Generated.

1060 Surfaces Initiate From Each Of 1 Points FEqually Spaced

Along The Ground Surface Between X = g9.50 frt.
and X = 89.50 ft.
Each Surface Terminates Betweern X = 138B.00 ft.

and X = 178.00 fL.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = 1.00 [t.

5.00 ft. Linc Segments Define Hach Trial Failure Surface.



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 Bishop Method * =

Failure Surface Specified By 20 Coordinate Points

Point X-8urf Y-Surf
No. (ft) {ft)
1 83.50 55.00
2 94 .48 55.44
3 95.44 56.09
4 104.36 £6.95
5 109.25 58.01
6 114.09 59.27
7 118.87 60.73
8 123.59 6£2.38
9 128.24 64 .23
10 132.80 66.27
11 137.27 68.50
12 141.65 70.92
13 145.93 73.51
14 150.09 76 .28
15 154.14 79.21
16 158.06 82.32
17 161.85 85.88
18 165.50 88.99
19 169.01 92.58
20 169.40 93.00
Circle Canter At X = 81.3 ; Y = 17%.2 and Radius, 120.5
* ko 1.50% ® & &
Individual data on the 31 slices
Water Water Tie Tie Earthguake
Force Force Force Force Force Surcharge
Slice Width Weight Top BolL Norm Tan Hor Ver Load
No. (fr) (lbs) {1lbs) (1bs) (1bs) (lbs) (1bg) {lbs} {1bs)
1 3.6 442.9 .0 .0 .0 .0 .0 .0 .0
2 i.4 418.9 .0 .0 .0 .0 .0 .0 .0
3 5.0 2543.3 .0 .0 Q .0 .0 -0 .0
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4079.
5446.
6639.
7653,
8486.
2698.
3544,
2504.
9620.
9904.
10016.
8C1L.
9009,
158.
4407.
372.
3730.
3079.
1354.
1404.
4348,
3149.
1161.
1275.
574,
9.
351.
1G6.
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Failure Surface 8pecificd By 19 Coordinate Points

Point
Nao.

0 ~1 v U1 Ll be

X -Surt

(fL)

89.

91.

99.
104.
102.
114,
118.
123,
128.
132.
.15
141,
.75
149.
153.
157.
161,
165.
168,

137

145

50
18
43
35
23
06
83
53
15
70

50

88
&g
76
SHE
11
20

Cirgle Center At X

¥Y-Surf
(£t)

.00
.48
.16
-05
.15
.45
.98
.65
.58
.64
.91
.37
.02
.84
.82
.58
.28
.76
.00

Y

173.8

and Radius,

119.2

COCO0OOOCDO0COD OO0 CDCoDDOoDOC OO0

OO0 OO0 COOCLDO00 o000 C DO
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#% PCSTABLSM ##

by
Purdue Univergity

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

Run Date: 7/31/2001

Time of Run: 1:11pm

Run By: TWA

Input Data Filename: C:1 5TO1SI
Output Filename: C:1 STOLSI.OUT
Unit: ENGLISH

Plotted Output Filename: C:1 5TOLSI.PLT

PROBI.EM DESCRIPTION PLAYA VISTA CARRORA RD SECTION N1
Water-filled Tunnel, 1.5:1 Slope Seismic

BOUNDARY COORDINATES

2 Top Boundaries
19 Total Boundaries

Boundary X-Lerft Y-Left X-Right Y-Right Soil Type
No. {(ft) (ft) {ft) (fr) Below Bnd
1 .00 44,00 41.00 44 .00 2
2 41 .00 44 .00 58.50 50.00 2
3 58.50 50.00 66.00 58.00 2
4 66.00 55.0Q0 B9.50 55.00 2
S £9.50 55.00 142.0G0 S0.00 1
6 142.00 90.00 146.00 92.040 1
7 146 .00 92,40 152.00 93.00 1
8 152.00 893.00 178.00 23.04 1
S 1758.00 93.00 200.00 10%.00 3
10 89.50 22.00 92 .50 55.00 2
11 .00 .00 92.5¢0 55.00 3
12 92.50 55.00 125.00 73.00 3
13 125.00 73.00 127.00 75,00 3
14 127.00 5. 00 153.00 87.00 3
15 148.00 75.00 153.00 87.00 4
16 153.00 87.00 166.920 B7.00 4
17 166.30 87.00 167.00 93.00 3
18 148.00 75.00 lea.50 75.00 3
1 166.50 75.00 166.90 87.00 3



ISOTROPIC SOIL PARAMETERS

4 Type(s) of Soil

Soil Total Saturated Cohesion Friction Pore Pregsure Piez,
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. ({(pof) (pef) {psf) (deg) Param. {psf} No.

1 120.0 130.0 200.0 30.0 .00 0 0
2 £80.0 105.0 300.0 12.0 .00 .0 1
3 125.0 135.90 250.0 33.0 .00 .0 1
4 62.4 62.4 .0 0 e 0 0

1 PIRZOMETRIC SURFACE (S) HAVE BEEN SPECIFIED

Unit Weight of Water = 62.40

Piezometric Surface No. 1 Specified by 23 Coordinate Points

FPoint X-Water Y-Water
No . (ft} (Et)
1 .00 44 .00
2 41.00 44.00
3 200.00 52.00

A Horizontal Earthquake Loading Coefficient
Of .150 Has Been Agsigned

A Vertical Earthqguake Loading Coefficient
Of .000 Has Been Assigned

Cavitation Pressure = .0 {psf)

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

1000 Trial Surfaces Have Been Generated.

1000 Surfaces Tnitiate From Each Of 1 Points Fqually Spaced
Along The Ground Surface Between X = 89.50 ft,
and X 8a.50 ft.

i



Each Surface Terminates Betweern X = 138.00 ft.
and X = 185.00 ft.

Unless Further Limitations Were Tnposed, The Minimum Elevation
At Which A Surface Extends Is Y = 1.00 ft.

5.00 ft. Line Segments Define Bach Trial Failure Surface.

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

* * Safety Factors Arc Calculated By The Modified Rishop Method * *

Failure Surface Specified By 20 Coordinate Pointsg

Point X-Surft Y -Surf
No. (ft} {(ft)
1 89.E0 55.00
2 94 .40 56.02
3 99.27 57.15
4 104.11 58.40
5 108.92 58.76
& 113.70C 61.23
7 118.44 62 .82
8 123.14 64 .52
S 127.80 66.33
10 132,42 68 .24
11 1346.99 70.27
12 141.51 72.40
13 145.98 74 .65
14 150.40 76,99
15 154.76 79.44
16 159.06 81.99
17 163.30 84 .64
18 167.47 87.40
19 171.58 20.24
20 175.36 93.00
Circle Center AL X = 48.92 ; Y = 262.7 and Radius, 211.6

* kK 1.092 * % &
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Individual data on the

Weight
(1bs)

634,
25.
1950.
3165.
4283.
5303,
6223,
7045,
3008.
3373.
1394 .
8406 .
goz22.
9342,
10356.
8473 .
37.
4944,
3746,
2505.
1344 .
2148,
4782.
4025
2837.
21.
72.
325,
2061.
624,

DWOWk HMNDWWWWOWA D8 OWAANUTTOO U@ ST 00008 O

Water
Force

Top

{1bs)

0
0
0
0
0
0
0
0
0
0
0
0
0
.0
.0
o
0
0
0
0
0
0
0
0
0
O
0
0
0
0

Water
Force
Bot

{(1lbs

(DCJCJO(DC)DCJC)DCDODDDODDOOODOQDOODGO

30 slices

Tie
Force
Norm

(1bs)

COCOoOCO0O000O0O0 0000000 COOO00C00O0CoO

Tie
Force
Tarn
{(1bs)

SpepehejsjohsololalsNeoNoNoBoReNoNoNuNoNoNaloleNeN o Rl ol el

Earthquake

Hor

(ibs

a5,
3.
252,
474 .
642 .
725,
933.
1056.
451.
506.
209.
1260.
1338.
1401,
155,
1271.
5.
741,
562.
375.
201.
322,
717.
603.
425
3.
10.
48.
309.
93.

Failure Surface Specified By 20 Coordinate Points

Point

[P P I S ]

LYol n i e L

1o

12
13
14

No.

(£

89.

24

95.

104

109.

113
118

123.
128.

132

137.

141
116

150.

X-surt

t)

50
A5
38
27
13
.95
.73
45
12
.74
28
.76
.17
50

Y-Surf
(£L)

55.
55.
56,
57.
55 .
60.
61.
.21

63

61 .
66 .
659 .
22
.58
76

71
73

00
71
57
59
76
09
57

99

9z
00

08

Force

)

SNEFDODWRMWWW AN OoO O R WdE R DN ONC RO D OO N

Ver

(1bs)

DOODODDCDODDDDODDDODODOC)DDCDDD

Surcharge

Load
{1bs)

i=p=geiapsieieooNeBoleNsNoNoRaloNeoNoNaoleRelole Rele e el eNelle)



00e

Poylal doystg psT ipop syl Ag pajelno[e] A194BS JO SU0joEy
(34) SIXy-X 8p |=uTWS4 [S/WSIAYLSId

09t 0zl 08 oF 0
T T T _ 0
13
B " oy
e ey e e e e —
e s T T T T z
3 m
3 ; ;
.ﬂ N
L e
- £ - | 08
g\
L L
a
»
: i
B 167 ¢ el
L
LSy
QG &
om._— }
0 0 0 0 ¥'Z9  re9 y area | | 0671 @
v 0 o £ 02 cel <zl £ @a 051 »p
[ m m gl 00t 08 08 g W[ gpL o
o () wveg (B (08 (5 (S S T ebrl o
RTINS JURISUO] aunssalg  OrBuy  3dedJelul i 3Tun (3K JIun  ad 1 15927 BbL ¢
I RINSSEN] #dC4  UOTIOTJ4 coﬁ_ucoo pajednyes 1ei0f :_ow sS4 4§

i 4

wdS0'z  1002/£2/0L VML A9 1d STVIMLID "TBOTITUY }SOW Uaj

9doS L:G | 'T3UUN) pa[T -Jajep -0 NO1103s 0o Yd048YD YISIA YAY1d

091

(31)
STXY A



POUISH doysTg patytpoW oyl Ag pajernare] K13jes 40 sdojoey

00c 091

(34) stxy-x
(1) 08 114 0

L.}

. ————— —— T

| T T G

] z ﬁwc.v

—— e e s

z 4

=02l

wds0:z  100z/c2/0l

091
VML A8 17d'SWIYL:Q 'PajenTeAs sedeyuns [y

8doTS |:G7| ‘Teuun] POTITJ-J33eM N NOILO3S Q¥ vi0M¥EYD YISIA YAY1d

(14)
STXY-A



*% PCSTABLSM *+*

by

Purdue University

--5lope Stability Analysis--
Simplified Janbu, Simplified Bishop

or Spencer s Method of Slices

Run Nate:
Time of Run:
Run By:

Input Data Filename:

Output Filename:
Unit:

Plotted Output Filename:

FPROBLEM DESCRIPTION

10/23/2001

2:05pm

W

A

C:TRIALS
C:TRIALS.QUT
ENGLISH
C:TRIALS.PLT

PLAYA VISTA CABRORA RD SECTION N1

Watcr-filled Tunnel,

BOUNDARY COORDINATES

9 Top Boundaries
19 Total Boundaries

Boundary X-Left
No. (££)
1 .00
P 41.00
3 58.50
4 66.00
5 86.50
6 142 .00
7 146.00
8 152.00
] 178.00
10 B6.50
11 .00
12 80.00
13 125.00
14 127.00
15 148.00
16 153.00
17 166.90
18 148 .00
19 166.50

1.5:1 Slope

Y-Right Soil Type
(ft) Below Bnd

LA
Lad
(]
L]
L L o s L L L) L B L e B R B D



ISOTROPIC SQOIL PARAMETERS
4 Type(s) of Soil

Soil Total Saturated Cohesion Friction Pore Pressure Piew,
Type Unit Wtc. Unit Wt. Intercept Angle Pressure Constant

Surface
No. (pcf) {pct) {psf) (deg) Paramn. (psf) No.
1 120.0 130.0 200.0 30.0 .00 .0 0
2 80.0 105.0 300.0 12.0 .00 .0 1
3 125.0 135.0 250.0 33.0 .00 0 1
4 62.4 62 .4 0 0 .00 0 0
1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED
Unit Weight of Water = 62.40
Pilezometric Surface No. 1 Specified by 3 Coordinate Points
Point X-Water Y-Water
No. (ft) (ft)
1 .00 44 .00
2 41.00 44 .00
3 200.00 52.00

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

1000 Trial Surfaces Have Becn Generated.

1000 Surfaces Initiate From Fach Of 1 Points Equally Spaced

Along The Ground Surface Between ¥ - 86.50 ft.
and X = 86.50 ft.

Each Surface Terminates Betwesan X = 148.00 fr.
and X = 178.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = 1.00 ft.

5.00 ft. Tine Segments Define Fach Irial Failure Surface.



Slice
No.
1
2
3

Following Are Displayed The Ten Most Critical Of The Trial

Failure Surfaces Examined.
First.

They Are Ordered - Most Critical

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

Failure Surface Specitied By 20 Coordinate Points

Point
No.

WO M ) U N

10
11
12
13
141
15
16
17
18
19
20

X-s
(f

86.
91.
96.
101.

106

111.

115

120.
125,

128

134.

138
142

147.
151.
155.

1589

162.

166
159

Circle Center At

Width

(fr.)

4

4

-4
.6
.9

* Kk

1.

urf
t)

50
47
41
33
.20
03
.80
51
16
.74
23
.64
.95
17
27
27
.15
o1
.54
.28

X _

484

Individual data

Wejght
(1be)
630.5
191.8
2425.3

Watcr

F

{

aOToe
Top
lbg)

Lo B on v

Y-Surf
(ft)

53.
53.
54.
55.
56.
57.
59.
60.
62 .
64.
a6.
69.
71.
T4 .
7.
8a.
83.
86,
50.
93.

74 .4

* & %

on the

Water
Force
Bot

f

00
56
30
23
35
65
i4
81
65
67
86
23
75
44
28
30
45
75
18
00

Y

= 183.7 and Radius, 131.3

30 slices

Tie Tie
Force Force
Norm Tan
(1bs) {1bs)

.0 .
.0
.0

0

.0
.0

Earthqguake
Force Surcharqe
Hor Ver Load
(1bs) {lbs) ({1bs)
.0 .0 :
.0

.0
-Q .0



3900.
5220.
6380.
7377.
8209.
8553,
322.
3702.
5688.
9725.
9887.
7718,
21%0.
6931,
2578.
1825,
6018.
1091.
1342.
2737.
4035,
3151.
194,
1778.
134.
7.
322,

N SN N T SR

=L b L s s B

[FS)

[FURRN N B

[
(S SO VE B s o B Vo I 08 oo TRES B WE I o T o8 B e 0 o <Y S 5 INEN N o o B S IS RSP B4 o B 0 o BN IR W}

AU ANDN DM MNMOWROUQWNEWOSNLWRWD -]
e R R R - - -
O e e = R R e e
R - o
S - - e
C0OC0ROO0ORN000000B0OCO00 DO
R NP S PSP

2.

Failure Surface Specified By 20 Coordinate Points

Point X-Surf Y-Surf
No. {ft) (£L)
1 86.50 53.00
2 91.45 53.68
3 96 .38 54 .53
4 1061.28 55,55
5 106.13 56.74
& 110.95 58.09
7 115.71 59.61
8 120.4%2 61.30
g 125.06 6£53.14
10 129.65 65 .15
11 134 .15 67.31
12 138.59 69.62
13 142 .94 72.09
14 147 .20 74 .70
15 151.37 77.48
1é 155.44 80.38
17 159.41 83.40
18 163,27 86.508
1¢ 167.02 £5.89
20 170.31 893.00

Circle Center At X = €9.3 ; Y = 196.9 and Radius, 144.9%9

C OO0 D000 C OO0 OO0 DO OO0 DOCO0
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** PCSTABLSM *=*

by
Purdue University

--Slope Stability Analysis--

Simplified Janbu, Simplified Bishop
or Spencer s Method of Slices

Run Date: 10/23/2001
Time of Run: 3:15pm
Run By: TWA

Input Data Filename: C:TRIALS

OCutput Filename:
Unit:

Plotted Output Filename:

FROELEM DESCRIPTION

C:TRIALS.OUT

ENGLISH

PLAYA VISTA CABRORA RD
Water-filled Tunnel,

BOUNDARY COORDINATES

9 Top Boundaries
19 Total Boundaries

Boundary X-~Left
No. (£t}
1 .00
2 41.00
3 58.50
4 66.00
5 86.50
6 142.00
7 116.00
8 152.00
9 178.00
i0 86.50
11 .00
12 20.00
13 125.00
14 127.00
15 148.00
le 153.00
17 166.90
18 148.00
15 166.50

C:TRIALS.PLT

Y-Teft X-Right
(ft) (ft)
44 .00 41 .00
44 .00 58.580
50.00 66.00
53.00 86.50
53.00 142 .00
20.00 l46.00
92.00 152 .00
93.00 178.00
93.00 200.00
53.Q0 90.00

00 20.00
53.00 125.00
73.00 127.00
75.00 153.00
75.00 153.00
87.00 166.90
87.00 167.00
/5.00 166.50
75.00 lee .90

Y-Right
(fe)

44 .,
50.
53.
53.
.00
92.
23.
93.
109.
53.
53.
73.
75.
87.
87.
B7.
92 .
75,
87.

90

00
0o
00
00

00
00
0cC
00
00
00
00
00
00
0o
00
00
00

1.5:1 Slope

Soil Type
Below Bnd



ISOTROPIC SOIL PARAMETERS
4 Type (s} of Soil

Soil Total Saturated Cohesion Friction Pore Pressure

Piez,

Type Unit Wt. Unit Wt. Intercept Angle Pregsure Constant Surface
No. (pcf) {pck) (psf) (deg) Param. {psf) No.
1 120.0 130.0 200.0 30.0 .00 0 a
2 80.0 105.0 300.0 12.0 .00 .0 1
3 125.0 135.0 250.0 33.0 .00 .0 1
4 62.4 62.4 0 0 .00 0 Q

1 PIKZOMETRIC SURFACE (S) HAVE BEEN SPECIFIED

Unit Weight of Water = 62.40

Piezomelric Surface No. 1 Specified by 3 Coordinate Points

Point X-Water Y-Water

No . (ft) (ft)
1 .00 44 .00
2 41.00 44 .00
3 200.00 52.00

A Horizontal Earthguake Loading Coefficient
Of .150 Has Been Assigned

A Vertical Earthquake Toading Coefficient
Of .000 Has Been Assiqgned

Cavitation Pressure = .0 (psaf)

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

1000 Trial Surfaces Have Been Generated.

1000 Surfaces Tnitiate From Each Of 1 Points Equally Spaced
Along The Ground Surface Between X 86.50 ft.

and X §6.50 ft.



Each Surface Terminates Between X 148.00 ft.
and X = 178.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = 1.00 ft.

5.00 ft. Line Segments Define Bach Trial Failure Surface.

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

* * Safety Factors Arc Caleculated By The Modified Bishop Method * *

Failure Surface Specified By 21 Coordinate Points

Point X-5urf Y-Surt
No. {ft) (ft)
1 86.50 53.00
2 91.42 53.87
3 96.32 54.87
4 101.19 56.01
5 106.03 57.28
& 110.83 58.6%
7 115.58 60.23
8 120.3¢0 61.90
9 124 .96 £3.69
10 129.57 65.62
11 134 .13 £7.68
12 138.63 69.86
13 143.07 72.16
14 147 .44 74 .58
15 151.75 77.13
16 155.898 79.79
17 160.14 82.57
18 le4 .21 8%.46
13 168.21 88.47
20 172.12 91.58
21 173.80 23.00
Circle Center At X = 57.6 ; ¥ = 231.4 and Radius, 180.7

* & % 1.075 &k



Slice
No.

|l S S FF [ Lt S G [
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Individual data on the

Weilght
(1bs)
713.
472 .
2062 .
3411.
4603 .
5679.
6639.
7481 .
82Q07.
71.
3748.
5009.
9315.
682 .
7507.
2418.
6L78.
3179.
1198,
314.
6525.
377,
1380.
3659,
4501.
3694 .
1568.
451 .
al.
723 .
1395.
142.

Water
Force

Top

(lbs)

=pepehaslejsalsBalsNolasNoNoNeNaoNeoNoNoNoRoleoleRolaReReleRelel e

Water

Force
Bot

(1bs)

0
0
0
0
0
0
0
Q
0
0
0
0
0
0
.0
.0
0
0
0
D
0
0
0
0
0
0
0
0
0
0
0
0

32 slices

Tie

Force

Norm
(1bs)

CJCDCJCJCJCJC)C)DDCJDCIDDCJODDDDGOODOODODC}D

Tie

Force

Tan
{1bs)

CO00O0O0C0OO00000O00O00DDCOAODOCO0C000

Earthguake

Force

Hor
{1bs)
107.
6.
309,
511.
690.
851.
995,
1122.
1231.
10.
562.
751.
1397.
1452,
1126.
362.
986 .
476.
179,
47 .
978.
56.
207.
Sag,
675,
554 .
235,
67,
9,
108,
209,
21.

o

»bbJUWDmNMMkDHG\COMﬂkD(DGDMhE-UJQkMmJC)LaJL.O\Dn-thﬁhvb

Failure Surface Specified By 21 Coordinate Doints

Point
No.

e

X-5
(f

B&.
91.

96

101.
106,
110.
115.
120.
125.
123.
134.

urf
t}

50
44
.34
22
07
B&
64
36
03
64
19

Y-Surf
(L)

53.
53.
54,
55.
57.

58
59

63

67

00
80
75
84
05

.45
.27
6l.
.42
65.:
.41

63

35

Ver
(1lbs}

DOODDOODDDODDDODOODDODCDODDDQOOD

Surcharge

Load
{1bs)

SRl jeajslsolcNoloNoloNsNeNoloNoNoleRoloNoleRoloRoloRo el e
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*x PCSTAELSM *=+

by

Purdue University

--5]lope Stability &nalysis--

Simplified Janbu, Simplified Bishop
or Spencer s Method of Slices

Run Date:

Time of Run:

Run By:

Input Data Filename:
Output Filename:

Unit:

Plotted Output Filename:

PROBLEM DESCRIPTION PLAYA VISTA (CABRORA RD
Water-[illed Tunnel, 1.5:1 Slope

BOUNDARY COCEDINATES

9 Top Boundaries
19 Total Boundaries

Boundary X-Left
No. (f1r)
1 .00
2 41 .00
3 58.50
4 66.00
5 83.50
3 142.00
7 146.00
8 152.00
9 178.00
10 83.50
11 .00
12 50.00
13 125.00
14 127.00
i5 148.00
le 153.00
17 166.80
18 148.00
19 166.50

10/23/2001

3:02pm

TWA

C:TRTIALS
C:TRIALS.QUT
ENCLISH
C:TRIALS.PLT

Y-Left

(ft)

44,
.00
50.
51.
S1.
g0,
92.
93,
93.
51.

.00
53.
73.
75.
75.
B7.
B7.
.00
.00

44

00

00
00
0o
00
00
00
00
00

0o
0o
00
00
00
00

X-Right
(ft)

41

.00
.50
.00
.50
.00
.00
.00
.00
.00
.00
.00
>, 00
.00
.00
.00
.50
.00
.50
.80

Y Right
(ft)

44

87

87

.00
50.
51.
51.
S0.
22.
23.
93 .

109.
53.
53.
73.
75.

.00

87.

87.

92.

75,

.00

00
00
oa
00
00
00
00
0o
0e
00
ce
00

0o
00
00
0o

Soil Type
Below Bnd

b 0 s s W W W W W RN B B



ISOTROPIC SOIL PARAMETERS
4 Type (s} of Soil

Soil Total Saturated Cochesion Friction Pore Pressurec Pleu.
Type Unit Wt. Unit Wt. Tntercept Angle Pressure Constant Surface

No. (pcf) (pck) {pef} (deg) Param. {(psf) No.
1 120.0 130.0 200.0 30.0 .00 0 8]
2 80.0 105.0 300.0 12.0 .00 .0 1
3 125.0 135.0 250.0 32.0 .00 .0 1
4 652.4 62.4 0 .0 .00 0 0

1 PLEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of Water = 62.40
Piezometric Surface No. 1 Specified by 3 Coordinate Points
Point X-Watex Y-Water
No. (Et) {ft)
1 .00 44 .00
2 41 .00 44 00
3 200.00 52.00

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

1000 Trial sSurfaceg Have Been Generated.

1000 Surfaces Initiate From Each Of 1 Points Equally Spaced
Along The Ground Surlace Between X 83.50 ft.

and X = 83.50 ft.

BEach Surface Terminates Between X = 148.00 ft.
and X 178.00 ft.

Unless Further Limitations Were Imposcd, The Minimum Elevation
At Which A Surface Extends Is Y - 1.00 ft.

5.00 ft. Line Segments Define Fach Trial Failure Surface.



Slice
NG .
i
2

Following Are Displayed The Ten Most Critical Of The Trial
They Are QOrdered - Most Critical

Failure Surfaces Examined.
First.

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

Failure Surface Specified By 21

Point
No.

VoS R B N VR I R

10
11
12
13
14
15
1a
17
18
1@
20
21

¥X-58urf
(ft)

83.50

88.46

93.40

98.31
103.18
108.00
112.77
117.48
iz22.12
126.70
131.20
135.61
139.93
144.16
148.29
152.30
156.21
160.00
163.646
167.20
168.42

Circle Center At X =

Width
(£t}
3.9
1.1

EE S

1.480

Individual data

Weight
{(1bs)
442.2
284 .7

Water
Force
Top
{(1bs)
.0
.0

Y-surf
(ft)

51
51
52
53
b4
55
57
58
60
62
65
&7
69
72
75
78
g1
84

g8.
91,
93.

£9.8

LR

on the

Water
Force
Bot
{1bs)
.0
.0

!

00
60
38
34
49
81
31
2s
84
85
¢4
35
90
57
40
37
45
76
16
69
00

Y

Coordinate Poinkts

= 185.7 and Radius, 135.4

32 slices

Tie Tie
Force Force
Norm Tan
{1lbs) {1lbs)

.0

.0

Farthgquake
Force Surcharge
Hor Ver Load
{1bhs) {(lbs) (lbsz)
Q .0
0 0



Lt

1.

Failure Surface Specified By 21 Coordinate Points

P T U S SNy N R S N S N

[ SR o % R VS Y VY

5
4
9
8
8
8
7
6
9
7
3
2
4
3
1
2
8
1
2
7
3
7
2
8
4
2
3
0
2
2

564.
1810.
3838.
5137.
6281,
7267,
8093,
8759.
5756.
3515.

630.
9001.
9819.
9859.
4766.
4547.
4142,
4579,

350.
6476 .

423.

898 .
3672.
3643.
1511.

810.
1269.

1.
34.
95.

ql\J\oLoLc-e-rkomqmqmmqmwml—aw@omwrémmdmm@

X-8urf

(fe)

83
88
93
a8
103
107
112
117

122.
126.
131.

135

140.

144

148.
152.

156

160.
164.
168.

170

.50
.45
.38
.27
.13
.85
.71
.43
0%
68
21
.66
03
.32
53
64
.65
54
37
07
.41

C)DDC)ODCJODQDODDOOQOOODDGDDDDDGO

DODDQOOCOOODDODDODOOODDOOOCOCJCJ

Y-gurt
(ft)

51

53

59

63
65
67
69
72

.00
51.
52.
.58
54.
56.
57.
.27
61.
.07
.18
.47
.89
.46
75.
78.
80.
84.
87.
20.
93.

69
55

76
11
6l

09

16
0L
99
10
35
71
00

GDDODDDODDDDODDDOODDDDCOODODDD

DOC)OCJCDDODODODQDODDODDOODCDOOOO

ODODCDOOCDDDDDC}DODOOCOOC}OOOOODOO

DDGDOC‘JQDDDDGDDDDODDODDOOODDOOD

C)OC_)C)OCDDOGODDDOOODDDOODDDDODOOO
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k% PCSTABLSM **

by

Purdue University

~~Slope Stability Analysis--
Simplified Janbu,

Run Date:
Time of Run:
Run By:

Input Data Filename:

Cutput Filename:
Unit:

Plotted Output Filename:

PROBLEM DESCRIPTION

Simplified Bishop
or Spencer s Method of Slices

10/23/2001

3:05pm

TWA

PLAYA VISTA CABRORA RD
Water-filled Tunnel,

BOUNDARY COORDINATES

9 Top Boundaries
12 Total Boundaries

Boundary X-Left

No. (ft)
1 .00
2 41.00
3 58.50
4 €6.00
5 83.50
6 142,00
7 146.00
8 152.00
5 178.00
10 83.50
11 .00
12 S90.00
13 125.00
14 127.00
15 148.00
16 153.00
17 166 .90
18 148.00
.50

C:TRIALS
C:TRIALS.OUT
ENGTL.TSH
C:TRIALS.PLT

Y-Left
{(fr)

44,
44,
50.
51,
51.
50.
92.
83.
93.
51.

53.
73.
75.
75.
87,
g87.
75.

AN

X-Right
(ft)

41 .

1.5:1 Slopec

Y-Right Sail Type
(ft) Below Bnd

[
L]
Ll Lol b L Ll Lo B e 2 o= 2RO R BB



ISOTROPIC SOTI. PARAMETERS

4 Type(s) of Soil

Soil Total Saturated Cchesion Friction Pore Pregsure Piez,
Type Unit Wt. Unit WL. Intercept Angle Pressure Constant Surface
No . {pct) (pct} {psf) (deg) Param. (psf) No.

1 120.0 130.0 200.40 30.0 .00 0 0
2 80.0 105.0C 300.0 12.0 .00 .0 1
3 125.0 135.0 250.0 33.0 .00 -0 1
4 62.4 62.4 0 Q .00 0 4]

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPRECIF1ED

Unit Weight of Water = 62.40

Piezometric Surface No. 1 Specified by 3 Coordinate Points

Point X-Water Y-Water
No. (ft) (Ft)
1 .00 44 .00
2 41 .00 44 00
3 200.00 52.00

A Horizontal Barthquake lwoading Coefficient
Of .150 Has Been Assigned

A Vertical Earthquake Loading Coefficient
Of .000 Has Becen Assigned

Cavitation Pressure = .0 (psf)

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

1000 Trial Surfaces Have Been Generated.

1000 Surfaces Initiate From Each Of 1 Points Equally Spaced
Along The Ground Surface Between X - 83.50 ft.
and X 83.50 ft.



Each Surfacc Terminates Between X = 148.00 ft.
and X 178.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = 1.00 ft.

5.00 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.

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

Failure Surface Specified By 22 Coordinate Points

Point X-8urt Y-B5urf
No. (ft) (ft)
1 83.50 51.00
2 88 .38 52.07
3 93.24 53.25
4 28.08 54 .54
5 102.88 55.93
6 107 .85 57.43
7 112 .38 59.04
g 117.08 60.775
5 121.74 62.56
10 126.36 €4 .48
11 130.93 66.50
12 135.46 £8.62
13 135.24 70.84
14 144 .37 73.16
1% 148.75 75.57
16 153.07 78.08
17 157.33 80.70
18 1€1.54 83.40
18 165.68 86.20
20 169.77 89.08
21 173.78 92.06
22 174 .99 93.00
Circle Center At X = 37.8 ; ¥ = 271.2 and Radius, 224.9

* k& 1.073 * kR



Tndividual data on the 34 slices

Water Water Tic Tie Earthquake

Force Force Force Force Force Surcharge

Slice Width Weight Top Eot Norm Tan Hor ver Load

No. {fr) {1bs) (1bs) (1bs) (1bs) {1bs) {1bs) {(1bs) (1bs)
1 .0 .0 .0 0 .0 .0 .0 .0
2 4.9 598.2 .0 0 .0 .0 89.7 .0
3 .1 15.9 .0 0 .0 .0 2.4 .0
4 1.6 461.5 .0 0 .0 .0 6£9.2 .0
5 3.2 1402.2 .0 0 .0 .0 210.3 .0
1) 4.8 3079.0 .0 0 .0 .0 461.95 .0
7 4.8 4172.1 .0 Q .0 .0 625.8 .0
Y 4.8 5173.0 .0 0 .0 .0 776.0 .0
9 4.7 £081.2 .0 0 .0 .0 212.2 .0
10 4.7 £8%6.5 .0 0 .0 .0 1034.5 .0
it 4.7 761%.0 .0 0 .0 .00 1142 .8 .0
12 3.3 5755.6 .0 0 .0 .0 863.3 .0
13 1.4 2495.5 .0 0 .0 .0 374.3 .0
14 .6 1201.7 .0 0 .0 .0 180.23 .0
i5 3.9 7600.7 .0 0 .0 .0 1140.1 .0
16 4.5 9239.0 .0 .0 .0 .0 1385.8 .0
17 4.5 9585.9 .0 L0 .0 .0 1437.9 .0
18 2.1 1538.5 .0 ¢ .0 .0 680.8 .0
19 2.4 5250.6 .0 0 .0 .0 787.6 .0
20 1.6 3599.7 .0 0 .0 .0 540.0 .0
21 2.1 4494 .7/ .0 0 .0 .0 674.2 .0
22 .7 1349.56 .0 0 .0 .0 202 .4 .0
23 3.3 629.6 .0 0 .0 .0 844 .4 .0
24 1.0 1370.7 .0 0 .0 .0 205.6 .0
25 .1 86.8 .0 0 .0 .0 13.0 .0
26 4.3 5095.6 .0 0 .0 .0 764.3 .0
27 4.2 4327.9 .0 0 .0 .0 649.2 .0
28 4.1 3553.8 .0 0 .0 .0 533.1 .0
29 1.1 846.0 .0 0 .0 -0 126.9 .0
30 .1 58.2 .0 0 .0 LG 8.7 .0
31 .1 71.3 .0 0 .0 .0 10.7 .0
32 2.8 1624.7 .0 0 .0 .0 243.7 .0
33 4.0 1169.95 .0 0 .0 .0 175.5 .0
34 1.2 68.0 .0 0 .0 .0 10.2 .0

CO0QOOCDOoO0QOQDOCDOoI0CIOoOD00CODOCO0O0 D0

Failure Surface Specificd By 22 Coordinate Points

Point X-Surf Y -Surf

Vo . (ft) (ft)
1 B3.50 51.00
2 88.40 51.98
3 593 .28 53.08
4 9B .13 54 .30
5 1C02 .85 55 .64
6 107.73 57.10
7 112 .47 58.69
g 117.17 B0 .39
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** PCSTABLBEM **

by
Purdue University

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

Run Date: 10/23/2001
Time of Run: 3:19pm

Runr By: THWA

Input Data Filename: C:TRIALS
Output Filename: C:TRIALS.OUT
Unit: ENGLISH

Plotted Qutput Filename: C:TRIALS.PLT

PROBELEM DESCRIPTION PLAYLA VISTA CABRORA RD

Water-filled Tunnel, 1.

BOUNDARY COORDINATES

9 Top Boundaries
19 Total Boundaries

Boundary X-Left Y-Left X-Right
No. {ft) (£t} (fr)
1 .00 144 .00 41.00
2 41.00 44,00 58.50
3 58.50 50.00 66.00
4 66.00 53.00 82.80
5 82.80 53.00 142 .00
6 142.00 90.00 146.00
7 146.00 92.00 152.00
8 152.00 93.00 178.00
9 178.00 93.00 200.00
10 82 .80 53.00 20.00
11 .00 .00 90.00
12 90.00 53.00 125.00
i3 125.00 73.00 127 .00
14 127.00 75.00 153.00
i5 148.00 75.00 153.00
15 153.00 87.00 166.90
17 166.90 §7.00 167.00
18 148.00 75.00 166 .50
19 166.50 75.00 166.90

6:1 Slope

Y-Right
(ft)

Scil Type
Below Bnd

44.00
50.00
53.00
53.00
80.00
52.00
83.00
93.00
109.00
53.00
53.00
73.00
75.00
87.00
87.00
87.00
82.00
75.00
87.00

L L ad s L LD LD w0 B0 LD b 2 BN B B



ISOTROPIC SOIL PARAMETERS
4 Type(s) of Soil

S0il Total Saturated Cohesicon Friction Pore

_ Pressurc Piez,
Type Unit Wt. Unit Wt. Intercept Angle Precssure Constant Surface
No. {pcf) {pcf) {pst) (deq) Param, {psf) No.

1 120.0 130.¢ 200.0 30.0 .00 .0 0
2 g80.0 1065.0 300.0 12.0 .00 .0 1
3 125.0 135.0 250.0 33.0 .00 0 1
4 62.4 €2.4 0 0 .00 0 0

1 PIEZOMETRTC SURFACE (S) HAVE BEEN SPECTIFIED

Unit Weight of Water = 62.40

Piezometric Surface No. 1 Spccified by 3 Coordinate Polints

bPoint X-Water Y-HWater

No. {£c) (fr)
1 .00 44 .00
2 41.00 44,00
3 200.00 52.00

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

1000 Trial Surfaces Have Becn Generated.

1000 Surfaces Initiate From Fach Of 1 Pointsg Equally Spaced

Along The Ground Surface Between X = 82.80 ft.
and X = 82.80 ft.

Each Surface Terminates Between X = 148.00 ft,
and X = 178.00 ft.

Unless Further Limitations Werc Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = 1.00 ft.

5.00 ft. Line Segments Define Each Trial Failure Surface.



Slice
No.
1
2

Following Are Displayed The Ten Most Critical Of The Trial
They Are Ordered - Most Critical

Failure Surfaces Examined.
First.

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

Failure Surface Specified By 21 Coordinate Points

Point X-Surf
No. (ft)
1 82.80
p 87.78
3 92 .75%
4 87.69
5 102.59
G 107 .44
7 112.27
8 117.04
9 121.74
10 126 .37
11 130.93
12 135.41
13 139.80
14 144 .10
15 148.30
16 152,39
17 15¢.37
18 160.24
19 162.98
20 167.59
21 169.40

Circle Center At X =

width
(ft)
5.0
3.7

* kK 1.55%7

Individual data

Water

Force

Wcight Top
{1bs) (1bs)
g09.6 .0
1620.8 .0

¥Y-8urf
(ft)

53.
53.
54.
54 .

55.

56

58.
59.

61.

63
65
&7
70

72.
75.
73,
81.

B4

87.

81

83.

74.6

* k&

on the

Water
Force
Bot
{1bs)
.0
.0

!

00
4]
00
79
76
91
25
77
47
35
40
62
01
58
28
15
18
35
67
13
00

= 184.7

31 slices

Tie
Foroe
Norm

{1bs)

.0
.0

Tie
Force
Tan
({1ba)

and Radius, 131.9

Earthquake
Force Surcharge
Hor Ver Lead
{1lbg} {1bs) {lbs)
.0 .0 .
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Failure Surface Specified By 21 Coordinate Points

Point X-8urf Y-5urf
No. (ft) (Et)
1 82.80 §3.00
2 87.78 53.47
3 92.74 54.12
4 97.67 54,95
5 102.56 55.895
& 107.472 57.14
7 112.24 58.48
B8 116.99 60.02
9 121.70 61.73
10 126.33 £3.60
11 130.90 £5.64
12 135.39 67.84
13 139.78 70.20
11 144 .11 T2.772
15 148.34 15.40
16 152.46 78.22
17 156.48 81,20
18 160.39 84,31
19 164.18 87.57
20 167.86 90.96

21 165.91 23.00
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** PCSTABLSM +*+

by
Purdue University

--Slope Stability Analysis--
Simplified Janbu, Simplified Bishop
or Spencer”s Mcthod of Slices

Run Date: 10/23/2001
Time of Run: 3:20pm

Run By: TWA

Input Data Filename: C:TRIALS
Qutput Filename: C:TRIALS.OUT
Unit: ENGLTSH

Plotted Qutput Filename: C:TRIALS.PLT

PROBLEM DESCRIPTION PLAYA VISTA CABRORA RD
Water-filled Tunnel, 1.6:1 Slope

BOUNDARY COORDINATES

9 Top Boundarics
1% Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right
No. (ft) (fe) (fe) (ft}
1 .00 44.00 41.00 44 .00
2 41.00 44 .00 58.50 50.00
3 58.50 50.00 66,00 53.00
4 66.00 53.00 82.80 53.00
5 8§2.80 53.00 142 .00 9G.00
6 142.00 20.00 146.00 92.00
7 l46.00 892.00 152.00 93.00
8 1%2.00 93.00 178.00 93.00
g 178.00 93.00 200.00 108.00
10 82.80 53.00 90.00 53.400
11 .00 .60 90.00 53.00
12 80.00 53.00 125.00 73.00
13 125.00 73.00 127.00 75.00
14 127.00 75.00 153.00 87.00
15 148.00 75.00 153.00 87.00
ie 153.00 87.00 166.20 87.00
17 166.90 B7.00 167.00 92.00

18 148.00 75.00 166 .50 75.00
19 166.50 75.00 166 .90 87.00

Soil Type
Relow Bnd



ISOTROPIC S0OIL PARAMETERS

4 Type({s) of Soil

Soil Total Saturated Cohesion Friction Pore

. Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. ({pcl) (pcf) (pst} (deg) Param. . {pst) No .
1 120.0 130.0 200.0 30.0 .00 0 0
2 80.0 105.0 300.0 12.0 .00 .0 1
3 125.0 135.0 250.0 33.0 .00 .0 1
4 62.4 62.4 0 0 .00 0 0

1 PIEZOMETRIC SURFACE (S) HAVE BEEN SPECTIFIED

Unit Weight of Water = 62.40

Piezometric Surface No. 1 Specified by 3 Coordinate Points

Point X-Water Y-Water

No. (fe) (£t)
1 .00 44 00
2 41.00 44 .00
3 200.00 52.00

A Horizontal Earthguake Loading Coefficient
Of .150 Has Been Agsigned

A Vertical Earthquake Loading Coefficient
QOf .000 Has Been 3ssigned

Cavitation Presgsurc = .0 {psf)

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

1000 Trial Surtaces Have Been Generated.

1000 Surfaccs Initiate From Each Of 1 Poinls Equally Spaced
Along The Ground Surface Betwecen X 82.80 ft.

and X = 82.80 ft.



Each Surface Terminates Between X = 148.00 ft.
and X = 178.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = 1.00 ftc.

5.00 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.

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

Failure Surface Specified By 22 Coordinate Points

Polint X-8urft Y -surf
No. (ft) (ft)
1 82.80 53.00
2 87.75 53.72
3 92.67 54 .58
4 97.857 55.58
5 102 .44 56.71
6 107.28 Hh7.98
7 112.08 59 .39
13 116.83 60.92
S 121.55 62.60
10 126.21 64.40
11 130.82 66.34
12 135.37 68.40
13 132.87 70.59
14 144 .30 72.91
15 l48.66 75.35
18 152 .96 77.91
17 157,18 g80.5¢
18 161.232 83.39
19 165,39 Be .30
20} 168 .37 8§5.33
21 173.28 92.46
22 173.89 , 93.00
Circle Center At X = 59.7 ; Y = 225.4 and Radius, 177.9

* ke 1.115  *%%



Individual data on the 33 glices

Water Water Tie Tie Earthquake

Force Force Force Force Force Surcharqge

Slice Width Weight Top Rot Norm Tan Hor Ver Load

No . (£t) (1bs) (1bs) (1lbs) {(1bs) (1bs) (1bs) (1bs) {1bs)
1 4.9 704.3 .0 .0 .0 .0 105.7 .0
2 4.9 2058.5 .0 0 .0 .0 31n08.8 .0
3 .1 76.5 .0 0 .0 .0 11.5 .0
4 4.8 3281.8 .0 0 .0 .0 487.8 .0
5 4.9 4511.5 .0 0 .0 .Q 676 .7 .0
6 4.8 5580.8 .0 0 .0 .0 827.1 .0
7 4.8 6534.6 .0 0 .0 .0 980.2 .0
8 4.8 1372.0 .0 0 .0 .0 1105.18 .0
9 4.7 8082.9 .0 0 .0 .0 1213.9 .0
10 3.5 6379.3 .0 0 -0 -0 956.9 .0
11 1.2 2319.6 .0 0 .0 .0 347.9 .0
iz .8 1538.38 .0 0 .0 .0 23C.8 .0
13 3.8 7662.5 .0 0 .0 .0 1149.4 .0
14 4.6 9565.4 .0 o .0 .0 1434.8 .0
15 4.5 9817.0 .0 Q .0 .0 1472.¢ .0
16 2.1 4759.7 .0 .0 L0 .0 714 .0 .0
17 2.3 5160.1 .0 .0 .0 .0 774.0 .0
18 1.7 3795.3 L0 0 .0 .0 569.3 .0
18 2.0 4358.3 .0 0 -0 .0 653.7 .0
20 .0 55.5 .0 0 .0 .0 14.3 .0
21 .6 1284.9 .0 0 .0 .0 192.7 .0
22 3.3 5824 .2 .0 0 L0 .0 873.6 .0
23 1.0 1325.8 .0 0 .0 .0 198.83 .0
24 .0 52.86 .0 0 .0 .0 7.9 .0
25 4.2 5027.8 .0 0 .0 .0 754 .2 .0
26 4.1 4279 .4 .0 0 .0 .0 641.9 .0
27 4.1 3472.4 .0 0 .0 .0 520.9 .0
28 .9 682.5 .0 O .0 .0 10z.4 .0
2% .6 417.2 .0 0 L0 .0 62.6 .0
30 .1 61.1 L0 0 .0 .0 9.2 .Q
31 2.4 1298.7 .0 o .0 .0 194 .8 .0
32 3.9 883.2 .0 0 -0 .0 1477.5 .0
33 .6 20.2 .0 0 .0 .0 3.0 .0

OO COO0O0OODOO000CD0Oo0C0O0OCOOCDOOOOO00

Failure Surface Specificd By 22 Coordinate Polints

PoinlL X-8Surt ¥Y-Surf

No. (ft) (£t)
1 82.80 53.00
2 R7.72 53.91
3 92.61 54.94
4 97.48 56.09
5 102.32 57.34
g 107,13 £8.71
7 111.50 60.19
8 116.64 61.78
5 121.34 £3.49



poyjap doysig paT)IpoW syl Ag pajelno[e] A3ajeS 4Q sdo}ded
(34) STXY-X GG l=VUIkSH IS/WSTEYLSOd

002 _ 0sl 0cl 08 OoF 0
T 1 T T 0
£
2 _Mo*
£
! L
£ & L -1
W4 (33)
- 3 ~-{0B
STXY-A
r -
P
£ Y
B Moty ¢ 7%t
9g" L 1
9G"L v
9¢’| b
961 4
0 0 0 9 ¥Z9 ¥ 29 v aoa || 86,0 °
LM 0 Q9 £€ 058 gel =4 £ .@am e5'l P
N 0 0 Zl 00t =] [of: Z W cg'L »
o Gl wieg By OB BhH Oy T egTL a
a3eJJNS  juUElSUO) IUnssadd  obuy  1desualul N JTUN i 3wy adAl 19QeT GGl
"ZE1J AINSSIJd @dod  WOTIITJY Uolseyc) pejednies  Rlo] 1105 sS4 #
| 1 I 1
: : : 091

wdoy: L 1002/€2/01 VML A9 11 STVIYL:J "TeOT3TJI] 1SOW Ul
0-0 NOILD3S 3do[S |:@ [ 'Tduunj PaTTT4-Ja1eM [N NOILI3IS 0¥ viOUGY3 YISIA YAVd



poulsn doystg pstyipon syl Ag paje[nofe] A3ajeg JQ SJojoe4

(34) stxy-X
00¢ 09l Qcl 08 ot 0
1 | I I O
€
B 11 z Hor
e —= —
[ A
14
3 s ( y
STXY-A
c
- = (A
| | | 1 091

wdgy: | L002/€2/0L VML 4@ L1d'STVINL:Q "P3)eNn[eAd SadBjins [Ty
2do[S |:G | 'Teuun| paT[lj-Ja3el LN NOILJ3S QY vdOMaYD VYISIA YAV



*% PCSTABLSM #*

by
Purdue University

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

Run Date: 10/23/2001
Time of Run: 1:46pm
Run By: TWA

Input Data Filename: C:TRIALS

Output Filename:
Unit:

C: TRIALS.OUT
ENGLISH

Plotted Qutput Filename: C:TRIALS.PLT

PROBLEM DESCRIPTIOCN

PLAYA VISTA CABRORA RD SECTION N1
Water-filled Tunnel, 1.5:1 Slopc

BOUNDARY COORDINATES

9 Top Boundaries
19 Total Boundaries

Roundary X-Left
Na. {ft)
i .00
2 41 .00
3 58.50
4 66.00
5 79.60
& 142 .00
7 146.00
8 152.00
9 178.00
10 79.60
11 .00
12 90.00
13 125.00
14 127.00
15 148 .00
16 153.00
17 166.90
18 148.00
19 166 .50

Y-Left X-Right Y-Right Soil Typc
(ft) (£t) (£t) Below Bnd
44 .00 41.00 44.00 2
44 .00 58.50 50.00 2
50.00 66.00 51.00 2
51.00 79.60 51.00 2
51.00 142.00 90.00 1
90.00 146,00 92.00 1
92.00 152.00 93.00 1
93.00 178.00 23.00 1
83.00 200.00 1039.00 3
51.00 90.00 53.00 2

.00 90.00 53.00 3
53.00 125.00 73.00 3
73.00 127.00 75.00 3
75.00 153.00 87.00 3
75.00 153.00 87.00 4
87.00 166.50 87.00 4
87.00 167.00 92.00 3
75.00 166.50 75.00 3
75.00 166.90 87.00 3



ISOTROPIC SGIL PARAMETERS

4 Type(s) of Soil

Soil Total Saturated Cohesion Fricticn - Pore FPressure Piez.
Type Unit Wt. Unit Wt. Intecrcept Angle -Pressure Constant Surface

No. ({pcf) {pcf) (psf) (deg) Param. (psf) No .
1 120.0 130.0 200.0 30.0 .00 .0 O
2 80.0 10%.0 300.0 12.0 .00 .0 1
3 125.0 135.0 250.0 33.0 .DC 0 1
4 62 .4 62.4 .0 0 .00 O 0

1 PTRZOMETRIC SURFACE (S) HAVE BEEN SPECIFTRED

Unit Weight of Water = 62.40

Piezometric Surface No. 1 Specified by 3 Coordinate Points

Point X-Haterx Y-Water

No . (fr) (fr)
1 .00 44.00
2 41.00 44 .00
3 200.00 52.00

A Critical Failure Surflface Searching Method, Using A Random
Technique For Generating Circular Surfacces, Has Been Specitied.

1000 'I'rial Surfaces Have Been Generated.

1000 Surfaces lnitiate From Each Of 1 Points Equally Spaced

Along The Ground Surface Between X = 79.60 ft.
and X - 79.60 ft.
Each Surface Terminates Between X = 148.00 ft.

arnd X - 178.00 ft.

IInless Further Limitations Were lmposed, The Minimum Elevation
At Which & Surface Extends Is Y = 1.00 ft.

5.00 ft. Line Segments Define Each Trial Failure Surface.



Slice
No .
1

Following Are Displayed The Ten Most Critical Of The Trial

Failure Surfaces Examined.
First.,

They Are Ordered - Most Critical

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

Failure Surface Specified By 22 Coordinate Points

Point
No .

WD -0 U b b

X-5
(f

79

84.
89.
94 .
99,
104 .
109.

113

118.
123.

127

132,
136.
141.
145,
14%2.
153.
157.
1ol.
le5.
169.
170.

Circle Center At

Wwidth
{fL)
.0

L

1.

url
t)

.60
57
52
44
33
18
00
.76
47
i2
.71
23
68
04
33
52
62
63
53
33
0l
52

X

546

Individual data

Weiqght
{(1bs)
.0

Water

Force

Top

{(1bs=)
L0

Y-Surf
(ft)

51.

51
o2
53

51,
55.

56
58

59.
61.

63
65
68

70.
/3.

75
78

81.
84 .

88
g1
93

65.8

* k&

on the

Water
Force
Bot
{1bs)
e

!

00
54
25
13
17
37
73
25
293
76
75
89
18
61
15
91
77
77
89
15
52
o0

= 200.3

35 slices

Tie
Force
Norm

{(1lbsg)

0

Tie
Force
Tan
{1bs)

and Radius,

0

150.¢C
Earthqguake
Force Surcharge
Hor Ver hoad
{lbs) {1bs) (1bs)
.0 -0 .

0
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Failure Surface Specified By 22 Coordinate Points

723,
1564.
570.
290.
3315.
4868.
59354,
£981.
7829,
8537.
9105.
3838.
4188.
1515.
9840.
939829,
10010.
2211.
7614.
1524,
4392,
241,
2808.
4126.
1358,
776.
4565.
3703.
1932.
870.
802.
19.
578.
133.

Point
No.

W0 =1 0 WD

WO dm 1O dMNUNF WA S-ITOWRUTUE WWAWMO ok ok

X-5urf

(fr)

75.
.58
.54
.47
.37
.23
.05
.81
.51

84
g9o
94
g8
104
108
113
118

123.
.71
.20
.60
.91

127
132
136
140

145.
149.
153.

60

14

13
25
26

CoOO0O0 00O C o0 o000 D000 C D00 COOoOD0O0O00

OO COCOOo 00O CDDOOOCODO OO0 OoOOOoCOoO0D000

¥Y-Surf

(ft)

51.

51
52

52

56

61
63
68

73

00

.45
.09
.90
53.
50.
.43
57.
L9,

20
o7

95
66

.53
.57
65.
.14
70.

777

&7

.36
76 .
79.

20
18

SO C o o000 D0 oODOoOO0O0OS 000000000 0o O Qo000

OOOoOoDOoOO0O0OOoO0OOCOQoOoC OO0 C OO0 C Do Do O

OO0 OCO0C OO0 00O C OO0 COO0Oo0OO00DDOC o000 Q0DCGO

OO CDCOoOCOOOOoDOoOC D000 CGODOoOCoOOO0O00 OO

SO OO C o OO C Do DO0O0C D00 Do 0O o000 00



18 157.15% 82.32

1s 160.53 85.55
20 164 .58 85.00
21 168.12 52.54
22 168.55 93.00
Circle Center At X = 69.8 ; Y = 187.0 and Radius, 136.4
* k% 1.550 * k&

Failure Surface Specified By 22 Cocordinate Points

Point X-Surf Y- Surt
No. (ft) (ft)
1 73.60 51.00
2 34 .58 51.48
3 89.683 52.14
4 24 .4¢ 5E2.97
5 99.36 53.97
6 104.23 55.14
7 108.04 £6.48
8 113.81 57.98
g 118.52 59.68
10 123.17 £1.49
11 127.76 62.49
12 132.27 65.64
13 136.70 67.95
141 141.05 70.42
15 145.31 73.03
16 149.48 75.80
17 153.55 78.70
18 157.52 B1.7%
18 161.37 g4.93
20 165.11 88,25
21 168.74 81.69
22 170.02 93.00
Circle Center AL X = 68.3 ; Y = 193.6 and Radius, 143.1
* kK 1'551 L

Failure Surface Specified By 22 Coordinatce Points

Point X-Surf ¥-Surt
NG . {Et) {(fv)
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*+ PCSTABLOM **

by

Purdue University

--Slope Stability Analysis--
Simplified Janbu,

or Spencer s Method of Slices

Run Date:

Time of Run:

Run By:

Input Data Filename:
Qutput Fillename:
Unit:

Plotted Output Filename:

PROBLEM DESCRIPTION

BOUNDARY COORDINATES

9 Top Boundaries
19 Total Boundaries

Boundary X-Left
No. (£u)
1 00
2 41.00
3 58.50
4 66,00
5 79.60
& 142.00
Vi 146 .00
8 152 .00
9 178.00
10 79.60
11 .00
12 80.00
13 125.00
14 127.0G0
1% 148.00
16 153.00
17 166.90
18 148.00
19 166.50

Simplified Bishop

10/23/2001

3:07pm

TWA

C:TRIALS
C:TRTALS.QUT
ENGLISH
C:TRIALS.PLT

PLAYA VISTA CABRORA RD
1.6:1 Slope

Water-filled Tunnel,

¥X-Right
(ft)

4] .
.50
.00
.60
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.90
.00
5. 50
.50

00

Y-Right
(ft)

44 .

50

S0

92,
.00
23.
.00
.00
53.
.00
75.

33

108
53

73

g7
87

52

87

00

.00
1.
51.

.00

00
00

0o

00

go

00

.00
.00
g8'7.

Qad

.00
75.

o

.00

Soil Type
Below Bnd



ISOTROPIC SCIL PARAMETERS

4 Type(s) of Scil

Soil Total Saturated Cohesion Friction Pore Pressure Picz.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. (pcf) (pck) (psf) (deg) Param. (psf) No.

1 120.0 130.0 200.0 30.0 .00 .0 0
2 80.0 105.0 300.0 12.0 .00 .0 1
3 125.0 135.0 250.0 33.0 .00 0 1
4 62 .4 62.4 0 0 .00 0 0

1 PIEZOMETRIC SURFACE({(S) HAVE BEEN SPECIFIED

Unit Weight of Water = 62.40
Piezomelric Surface No. 1 Specified by 3 Coordinate Points
Point X-Water Y-Watexr
No. (ft) {ft)
1 .00 44 .00
2 41.00 44 .00
3 200.00 52.00

A Horizontal EBarthquake Loading Coefficient
Of .150 Has Been Assigned

A Vertical Earthguake Loading Coefficient
Of .000 Has Been Assignced

Cavitation Pressure = .0 (pst)

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

1000 Trial Surfaces Have Been Generated.

1000 Surfaces Initiate From Each Of 1 Peoints Equally Spaced
Along The CGround Surface Between X 79.60 ft.
and X - 79.60 fL.



Each Surface Terminates Between X = 148.00 ft.
and ¥ = 178.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = 1.00 fr.

5 00 ft. Line Segments Define kach Trial Faillure Surface.

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

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

Failure Surface Specified By 22 Coordinate Points

Point X-sSurf Y~-surf
No. (ft) (ft)
1 79.60 51.00
2 84 .53 51.83
3 29.44 52.78
4 94 .32 £3.86
5 98,17 55.07
18 104.00 56.39
7 108.78 57.84
B 113.53 59.42
S 118.23 61.11
10 122.88% 62.92
11 127.50 64.85
12 132.06 66.90
13 136.57 69.07
14 141 .02 71.34
15 14%5.41 73.74
16 149,74 76 .24
17 154.00 78.85
18 158.20 81.57
19 162.32 284.40
20 166.37 B7.34
21 170.34 S0.37
22 173.61 $3.00
Circle Center At X = 49.7 ; Y = 244.1 and Radius, 195.4

* k& 1116 * x &



Individual data on the 34 slices

Water Water Tie Tie Earthguake

Force Force Force Force Force Surcharqge

Slice Width Weight Top Bot Norm - Tan Hor vVer Load

No. (£t} (1lbs) (1bs) (lbs} {1bs) {1bs) (1lbs) {lbs) {1bs)
1 .0 .0 .0 .0 -0 L0 .0 .0
2 4.9 654 .9 .0 .0 .Q .0 98.2 .0
3 9 1927.2 .0 .0 L0 .0 289.1 .0
4 3 1561.5 .0 .0 .0 .0 24 .2 .0
5 .3 128.1 .0 .0 .0 .0 20.7 .0
& 4.3 28583.2 .0 .0 .0 .0 428.0 .0
7 4.9 4282 .4 .0 .0 .0 .0 642.4 . O
8 4.8 B306.5 .0 .0 .0 -0 796.0 .0
9 4.8 6226.0 .0 .0 .0 .0 933.9 .0
10 4.7 7040.73 .0 .0 .0 .0 105%6.0 .0
11 4.7 7748 .3 .0 .0 .0 .0 1162.4 .0
12 4.7 8353 .2 L0 .0 .0 L0 1253.0 .0
13 2.1 3980.5 .0 .0 -0 .0 597.1 .0
14 2.0 3884.3 .0 .0 .0 .0 582.6 .G
15 .5 994 .4 .0 .0 .0 .0 142.2 .0
16 4.6 9261.9 .0 .0 .0 .0 1385.3 .0
17 4.5 9545 .6 .0 .0 .0 .0 1431.8 .0
18 4.5 9730.3 .0 L0 .0 .0 145%9.5% .Qa
12 1.0 2171.8 .0 .0 .0 .0 325.8 .0
20 3.4 7553.2 .0 .0 .0 L0 1133.9 .0
21 .6 1293.7 .0 .0 .0 .0 194.0 .0
22 2.1 4566.8 .0 .0 .0 .0 685.0 .0
23 1.6 3162.1 .0 .0 .0 .0 474 .3 .0
24 2.3 3706.8 .0 .0 .0 .0 556.0 .0
25 1.0 1359.8 .0 .0 .0 .0 204 .0 .0
26 1.0 1251.7 .0 .0 .0 .0 187.8 .0
27 4.2 4796.1 .0 .0 .0 .0 719.4 .0
28 4.1 4001.0 .0 .0 .0 .0 600.2 L0
29 3.6 2873.4 .0 .0 .0 .0 431.0 .0
30 5 323.8 .0 .0 .0 .0 48 .6 .0
31 5 356.2 .0 .0 .0 .0 53.4 .Q
32 .1 54 .1 .0 .0 .0 L0 8.1 .0
33 3.3 1568.2 .0 .0 .0 .0 235.2 .0
34 3.3 515.5 .0 L0 .0 -0 77.3 .G

DOQODQOODODDODOCODDOCODCDODC}DCJC)ODO

Failure Surface Specified By 23 Cocrdinate Points

Point ¥-Surf ¥Y-Surf

No. (tt) {ft)
1 79.60 51.040
2 84 .51 51.92
3 89.41 52.96
4 94,27 54 .11
5 S9.11 55.38%
6 103.92 56.73
"/ 108.70 58.21
8 113.44 59,79
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** PCSTABLSM **

by
Purdue University

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

Run Date: 10/23/2001
Time of Run: 11:56am
Run By: TWA

Input Data Filename: C:PSMSD D

OQutput Filename:
Unit:

C:PSMSTy D.OUT
ENGLISH

Plotted Output Filename: C:PSMSD_D.PLT

PROBLEM DESCRTIPTION

Playa Vista Cabrora Rd Section D_D
from Psomas Remediation Exhibit

BOUNDARY COORDINATES

5 Top Boundaries
13 Total Boundaries

Boundary X-Leftr
No. (ft)
1 .00
2 38.00
3 96.50
4 113.00
2 133.00
) .00
7 20.00
8 38.00
9 9&.00
10 116.00
11 98.00
12 100.00
13 113.00

Y-Left X-Right Y-Right Soil Type
(ft) (ft) (ft) Below Bnd
67.00 38.00 68.00 2
68.00 96.50 104.00 1

104.00 119.00 104 .00 1

104.00 133.00 111.00 3

111.00 140.00 135.00 3
55.00 20.00 55.00 3
55.00 38.00 68.00 3
68.00 98.00 96.00 3
96 .00 116.00 99.00 4
99.00 119.00 104 .00 3
96.00 100.00 89.00 3
89.00 113.00 £9.00 3
89.00 116.00 99.00 3

ISOTRODIC 38011, PARAMETERS

4 Type{s) of Soil



6oil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. (pctf) {pct) {pst) {deg) Param. (p=f) No.
1 120.0 130.0 200.0 30.0 Q0 .0 0]
2 105.0 105.0 300.0 12.0 .00 .0 1
3 125.0 135.0 250.0 33.0 .00 .0 1
4 62 .4 62.4 0 0 G0 .0 0

1 PIEZOMETRIC SURFACE({S) HAVE BEEN SPECIFIED

Unit Weight of Water = 62.40

Piezometric Surface No. 1 Specified by 3 Coordinate Points

Point X-HWater Y-Water

No. (ft) (ft)
1 .00 6£7.00
2 38.00 68.00
3 140.00 75.00

A Critical Failure Surface Searching Mcthod, Using A Random

Technique For Generating Circular Surfaces, Has Been Specified.

5000 Trial Surfaces Have Bcen Generated.

50 Surfaces Initiate From Fach 0f100 Points Equally Spaced

Along The Ground Surface Between X = 10.00 ft.
and X = 50.00 ft.
Each Surface Terminates Retween X = 105.00 ft.

and X = 130.00 ft.

Unless Further Limitations Were Imposed, 'lhe Minimum Elevation
At Which A Surface Extends Ts ¥ = .00 ft.

12.00 ft. Linc Seqgments Define Each Trial Failure Surface.

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 Bishop Method * *

Failure Surface Specified By ¢ Coordinate Points

Point X-5urf Y-Surf
No. (ft) (ft}
1 38.28 68.17
2 50.23 69.33
3 62 .00 71.68
4 73.47 75.20
5 84 .53 79.85
3 95.06 B5.60
7 104 .97 92.37
8 114.14 100.11
S 117.91 104.00
Circle Center AL X = 32.8 ; Y = 187.2 and Radius, 119.2
* &k 1'},‘18 * kK
Individual data on the 14 slices
Water Water Tie Tie Earthquake
Force torce Forcc Force Force Surcharge
Slice Width Weight Top Bot Norm Tan Hor Ver Load
No. (ft) {1bs) (1bs) {(1bsg) {1lbs) {1bs) {(1b=s) {lbs) (1bs)
1 .1 .4 .0 0 -0 .0 .0 .0
2 11.8 4570.4 .0 0 .0 .0 .0 .0
3 11.8 12556.6 e 0, .0 .0 GO .0
4 11.5 18188.6 .0 0 .0 -0 .0 .0
5 11.1 21376.2 .0 0 .0 .0 .0 .0
6 10.5 22181.5 .0 .0 .0 .0 .0 .0
7 1.4 3074.6 .0 .0 .0 .0 .0 .0
B 1.5 3107.8 .0 0 .0 .0 .0 .0
9 2.0 33%0.6 .0 0 .0 .0 .0 .0
10 .0 56.8 .0 0 .0 .0 .0 .0
11 4.9 £§151.6 .0 0 .0 .0 .0 .0
12 7.1 6367.7 .0 0 .0 .0 .0 .0
13 2.1 1192.4 .0 0 .0 .0 .0 .0
14 3.8 g881.1 .0 8] .0 .0 .0 .0

OOoODOoOoCoDOOOoOC 0000

Failure Surface Specified By 9 Coordinate Polnts

Point ¥-Surtf Y-Surf
NG . (i) {£t)
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*% PCSTABLGOM **

by
Purdue University

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

Run Date: 10/31/2001
Time of Run: 4 :15pm
Fun By: TWA

Input Data Filename: C:PSMSD D

Output Filename:
Unit:

C:PSMSD D.OUT

ENGLISH

Plotted Output Filename: C:PSMSD_D.PLT

PROBLEM DESCRIPTION

Playa Vista Cabrora Rd Section D D
from Psomas Remediation Exhibit

ROUNDARY COORDINATES

5 Top Boundaries
13 Total Boundaries

Boundary X-Left
No. (ft)
1 .00
2 38.00
3 95.50
4 119.00
5 133.00
& .00
7 20.00
8 38.00
9 a8.00
10 116.00
il 98.00
12 100.00
13 113.00

Y-Left X-Right
(ft) (£t)
67.00 38.00
68.00 96.50

104.00 119.00

104.00 133.00

111.00 140.00
55.00 20.00
55,00 38.00
68.00 98,00
96.00 116.00
99.00 119.00
96.00 100.00
89.00 113.00
89.00 116.00

ISOTROPIC SOIL PARAMETERS

4 Type (8) of Soil

Y-Right
(fr)

68.
104.
104.
111.
115.

Soil Type
Below Bnd



anil Total Saturated Cohesion Friction Pore Pregssure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. (pcf) {pct) (pstf) (deqg} Param. (paf) No.
1 120.0 130.0 200.0 30.0 .00 0 0
2 105.0 105.0 300.0 12.0 .00 .0 1
3 125.0 135.0 250.0 33.0- .00 .0 1
4 62.4 £§2.4 .0 .0 .00 0 O

1 PIEZOMETRIC SURFACE (S) HAVE BEEN SPECIFIED

Unit Weight of Water = 62.40
piezometric Surface No. 1 Specified by 3 Coordinate Points
Point X-Water Y-Water
No . (£r) (£t)
1 .00 67.00
2 38.00 68.00
3 140.00 75,00

A Horizontal Earthgquake Loading Coefficient
Of .150 Has Been Assigned

A Vertical Earthguake Loading Coefficient
Of .000 Has Been Assigned

Cavitation Pressure = L0 (pst)

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

5000 Trial Surfaces Have Been Generated.

50 Surfaces Tnitiate From Each 0f100 Polnts Equally Spaced

Along The Ground Surface Between X = 10.00 fr.
and X - 80.00 ft.
Each Surftace Terminates Between ¥ = 105.00 ft.

and X = 130.00 ft.

Unless Furbher Limitations Were Imposed, The Minimum Elevation



At Which A Surface Extends Is Y = .00 ft.

12.00 ft. Line Segments Define Each Trial Failure Surface.

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

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

Failure Surface Specified By @9 Coordinate Points

Point X-Surf Y-Surf
No. (£t) (ft)
1 38.69 £8.42
2 50.61 69.81
3 652 .34 72.30
4 73.80 75.8%9
5 84 .86 80.54
) 85.44 86.20
7 105.44 92.84
8 114.77 100.38
2 11.8.48 104.00
Circle Center At X = 29.9 ; Y = 195.8 and Radius, 127.7
& k& 1‘243 * kR
Individual data on the 13 slices
Water Water Tie Tie Farthquake
Force Force Force Force Forac Surcharge
Slice Width Weight Top Bot Norm Tan Hor Ver Load
No. (£t) (1bs) {1lbs) {1bs) (lbs) {1bs) (1bs) (1bs) {(1bs)
1 .3 2.5 .0 .0 .0 .0 -4 .0
2 1l1.86 4372.0 0 .0 .0 .0 555.8 .0
3 11.7 12036.4 0 .0 .0 .0 1805.5 .0
4 11.% 175%01.9 .0 .0 .0 .0 2625.73 .0
5 11.1 20703.7 .0 .0 .0 .0 3105.6 .0
6 10.6 21658.8 0 .0 .0 .0 3254.8 .0
7 1.1 2226.3 0 .0 .0 .0 333.9 .0
8 1.5 3048.7 0 .0 .0 .Q 457.3 .0
9 1.9 3245.°9 0 .0 .0 .0 486.9 .0
10 5.5 6735.2 0 .0 .0 .0 1010.3 L0

oo ooT O oo



11 6.9 £039.8 .0 .0 .0 .0 906.0 .0 .0
12 2.5 1368.8 .0 .0 .0 .G 205.3 .0 .0
13 3.7 805.2 0 .0 0 .0 120.8 .0 .0

Failure Surface Specified By 9 Coordinate Points

Point X-Surt Y-Surt

No. (£E) (£t)
1 38.28 68.17
2 50.21 69.51
3 61.96 71.986
4 73.43 75.49
5 84 .52 80.07
6 95.13 85.66
7 105.18 92 .22
8 114 .57 98.69
3 119.13 104.06

Circle Center At X = 29.9 ; Y = 196.6 and Radius, 128.7
* %k 1.243 &k K

Failure Surface Specified By 9 Coordinate Points

Point X-s5urf v-sSurf

Ne. (ft) (fg)
1 38.28 68,17
2 50.23 69.33
3 62.00 71.68
4 73.47 75.20
5 B4 .53 79.85
6 95 .06 85.60
7 104 .97 92.37%7
g 114.14 100.11
9 1317.91 104.00

Circle Center At X = 32.8 ; Y = 187.2 and Radius, 119.2
*kok 1.247 &k Kk

Failure Surface Specified By 9 Coordinate Points

Point ¥X-Surf Y-Surt
No. (L) (ft)



poyzan doysig PaTIPON sui Ag paie[nde]) A1sjes jQ SJ030e
(34) SIXY-X 0f L=UTLS4 IS/WS19v¥LSId

g8l oGt 0ct 06 09 ot 0
T ] T ] I 0
E
- —og
1] z LM
lnll.!lll!llll.llll'.l.l ||||l||lllllui-|||M||.l|
" -.I.-In-l.!ll-ll-..l-.l.-...l-ll‘l..-il
== z
z
(34)
» -109
£ STXY-A
£ £ £
g {
A ¢
eE'lL ¥
= £] m
q ol v 05
\? s, , AN
e/ 1,0 1§ s
0 0 0 0 vz 20 ¥ aon | tEL
K 0 0 £e o GEL =1 £ avws|| £ P
1M 0 0 2l 00€ oL 08 Z WH|| 181 3
0 0 0€ 00 o€t ®l ! T e e
"ON (ysd)  cweaeg  {Bap}  (45d)  (y0d)  {}3d) “ON _
S0BJNG  JUEISUD] HNssald  #fBuy  3deoJalul Cm tup CIN RIUn adkh) 18qe7 oL ¢
‘Ia1gd eJnSsaud  9J0d  WOTIOTJ UDISIYL) pajRJIn}es  {EI6L 1108 S4 #
_ | 1 ] _
] 4 i gl

wd9g G 1008/10/LL VML 1A8 L17d 8VJYGS:) TTEITILJD ISOW US|
'papn1ou] PIoA [suun] palTTj-J93eM ¥GS NOILJ3S Q¥ Vi0dgvd VISIA YAVId



poylep doystg patyIpon syl Ag paje[nofe] A}ajeS 40 sSJojoey

(14) stTxy-X
T o = o 09 ot 0
j _ : | ! o
E
| ~jog
[ L&
KL R I —
£
(34)
| —09
SIXY-A
I
| n —06
n -

wdag:G  1002/10/LL VML 4G 14 @YOHGS:Q ‘Pelen[eAs sadeidns 1V
"PSPNTOU] PIOA TeuUun] PaTflti-JoleM JGS NOTLI3S G¥ vyCyavd VISIA YAV



*% PCSTABLSM **

by
Purdue University

- Slope Stability Analysis - -
simplified Janbu, Simplified Bishop
or Spencer s Mcthod of Slices

Run Date: 11/01/2001
Time of Run: H:56pm

Run By: TWRL

Input Data Filename: C:S5RCAR
Qutput Filename: C:85RCAB.OUT
Unit: ENGT.TSH

Plotted Qutput Filename: C:55RCAB.PLT

PROBLEM DESCRIPTION PLAYL VISTA CABRORA RD SECTION S5R
Water-filled Tunnel Void Included.

BOUNDARY COORDINATES

11 Top Boundaries
20 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Typc
No. (ft) (ft) (ft) {(ft) Below Bnd
1 .00 44 .00 41.00 44 .00 2
2 41.00 44,00 58.50 50.00 2
3 58.50 50.00 66.00 55.00 2
4 66.00 55.00 92.50 55.00 2
5 g2.50 55.00 93.20 55.50 1
6 93.20 55.50 113.50 70.00 1
7 113.50 70.00 13%.00 95.00 1
8 135.00 95.00 142.00 86 .00 1
9 142.00 56.00 153.00 852.00 1
10 153.00 92.00 167.00 22.00 1
11 167.00 82.00 180.00 106.00 3
12 .00 .00 82.50 55.00 3
13 92.50 55.00 125.00 73.00 3
14 125.00 73.00 127.00 75.00 3
15 127.040 75.00 144 .00 75.00 3
le 144.00 75.00 153.00 87.00 4
17 153.00 87.00 166.90 87.00 4
18 166.50 g7.00 167.00 92.00 3
19 144 .00 75.00 166.50 75.00 3
20 166.50 h, 00 166.90 87.00 3



ISOTROPIC SOIL PARAMETERS

4 Type{s) of Soil

Soil  Total Saturated Cohesion Friction  Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. (pcf) {pct) (psf} (deg) Param. (psf) No.

1 120.0 130.0 200.0 20.0 .00 .0 G
2 80.0 105.0 300.0 12.0 .00 .0 1
3 125.0 135.0 250.0 33.0 .00 0 1
4 62 .4 62.4 0 { .00 0 0

1 PITEZOMETRIC SURFACE (S) HAVE BEEN SPECIFIED

Unit Weight of Water = 62.40

Piezometric Surface No. 1 Specified by 3 Coordinate Points

Polint X-Water Y-Water

No . {ft) (fr)
i .00 44 .00
2 41.00 44 .00
3 180.00 50.00

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

5000 Trial Surfaces Have Been Generated.

50 Surfaces Initiate From Each Of100 Points Eqgually Spaced
along The Ground Surface Between X = 91.00 ft.
and X = 93.20 ft.



Slice
No.

OO0 =] T e L B

Following Are Displayed The Ten Most Critical Of The Trial
They Are Ordered - Most Critical

Failure

First.

Surfaces Examined.

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

Failure Surface Specified By 10 Coordinate Points

Point
No.

=

LR Vo N s « IENVE SO U BTSN FU N S0 e

X-Surf

(f

92

102,
112.
121.
130.
133.
147.
i55.
162,
163.

Circle Center At

Width
{ft)

!

[ eI VURE O B PWIRENG I S Ve Vs
WO NI 00

%W R

1.

t)

.51
35
ao
41
51
24
53
35
62
54

299

Y-Surf
(ft)

55,
5&.

59.
62.
&6,

71.

77

S0

92.

* & x

Individual data on the

Weight

{1bs

15,
3156.
8779.
1806.

12160.
6994 .
4257,
BO/S .

221%86.

6606,
7581.

B I NN ne o

Water
Force

(

Top

lbs

it v B v Y a0 s N ol B I o R B TR

Walter
Force
Bot

(1bs

)
0
0
0
0
.0
.0
0
0
0
0
0
0

01
81
42
80
95
82

.42
83.
.53

!

66

0o

Yr

175.0

20 slices

Tic
Force
Norm

{1bs)

e I o Y o T ol o e Y o TR o T s

Tie

Force

Tan
{1lbs)

s i T e T ol O s N s T o T S e s T s O

and Radius,

121.1

Earthquake

Force Surcharge
Hor Ver Load
{(1bs) (1bs) (1bs)

.0 .0 .0

.0 .0 .0

.0 .0 -0

.0 .0 L0

.0 .0 .0

.0 .0 .0

.0 .0 -0

.0 L0 .0

.0 .0 .0

.0 .0 .0

.0 .0 .0

.0 .0 .0
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** PCSTABLSM *=*

by
Purdue University

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

Run Date: 11/01/2001
Time of Run: 5:57pm

Run By: TWA

Input Data Filename: C:S55RCARB
Output Filename: C:S5RCAB.QUT
Unit: ENGLTSH

Plotted Output Filename: C:SSRCAB.PLT

PROBLEM DESCRIPTION PLAYA VISTA CABRORA RD SECTION 8GR
Water-filled Tunnel VYold Included.

BOUNDARY COORDINATES

11 Top Boundaries
20 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Scil Type
No. (ft) (fe) {ft) (ft) Below Bnd
1 . Q0 44 .00 41 .00 44 .00 2
2 41 .00 44.00 58.50 50.00 2
3 58._5%0 50.00 66.00 5E5.00 2
4 66.00 55.00 92.50 55.00 2
5 92 .50 55.00 93.20 55.50 i
6 23.20 55.50 113.50 70.00 1
7 113.50 70.00 139,00 95.00 1
8 139.00 95.00 142 .00 96.00 1
S 142.00 8¢.00 153.00 52.00 1
10 153.00 92.00 167,00 92.00 1
11 167.00 92 .00 180.00 106.00 3
12 .00 .00 92.50 55.00 3
13 92.50 55.00 125._.090 73.00 3
14 125.00 73.00 127.00 75.00 3
15 127.00 75.00 144 .00 75.00 3
16 144.00 75.00 153,00 87.00 4
17 153.00 87.00 166.850 87.00 4
18 l66.50 87.00 167.00 92.00 3
19 144 .00 75.00 166.50 75.00 3
20 186.50 75.00 166.90 87.00 3



ISOTROPIC SOIL PARAMETERS
4 Type{s} of Scoil

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) N .
1 120.0 130.0 200.0 30.0 .00 0 0
2 80.0 105.0 300.0 12.0 .00 .0 1
3 125.0 135.0 250.0 33.0 .00 .0 1
4 62.4 62 .4 G .0 .00 0 0]

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of Water = 62.40
Piezometric Surface No. 1 Specified by 3 Coordinate Points
Point X-Water Y-Water
No. (ft) (£t}
1 .00 44 .00
2 41.00 44 .00
3 180.00 50.00

A Horizontal Earthguake Loading Coefficient
Of .150 Has Been Assigned

A Vertical FRarthquake Loading Coefficient
Of .000 Has Been Assigned

Cavitation Pressure = .0 (psf)

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

5000 Trial Surfaces Have Been Generated,

50 Surfaces Initiate From kach 0f£100 Points Equally Spaced
Along The GCround Surface Betwecn X = 91,00 ft.
and X = 583,20 ft.



142.00 ft.
i67.10 ft.

Each Surface Terminates Between X
and X

([t

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = 1.00 ft.

10.00 ft. Line Segments Dcfine Fach Trial Failure Surface.

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

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

Failure Surface Specified By 10 Coordinate Polnts

Point X-Surf Y-Surt
No. (ft) (ft)
1 92.51 55.01
2 102.35 56.81
3 112.00 L9 .42
1 121.41 62.80
5 130.51 £6.95
6 139.24 71.83
7 147.53 77.4%
8 155,35 83.66
9 162,62 90.53
10 163.94 52.00
Circle Center At X = 75.7 ;Y = 175.0 and Radius, 121.:1
EE L9685 * k&
Individual data on the 20 slices
Water Water Tie Tie Earthquake
Foxrce Force Force Force Force Surcharge
Slice Width Weight Top Bot Norm Tan Hor Ver Load
No. (fr) {lbs) {1lbs) (lbs) (1bs) {1bs} {1bs) {1bs) {1bs)
1 -0 .0 .0 .0 .0 .0 .0 .0 .0

2 .7 15.5 .0 .0 -0 .0 2.3 L0 .0
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**x PCSTABLLBM »*

by
Purdue University

--Slope Stability Analysis--

Simplified Janbu, Simplified Bishop
or Spencer s Method of Slices

Run Date: 11/01/2001
Time of Run: £:02pm
Run By: TWA

Input Data Filename: C:SR7CAB

Cutput Filename:
Unit:

C:SR7CAB.QUT
ENGL1SH

Plotted Output Filename: C:SR7CAB.PLT

FROBI.EM DESCRIPTION

PLAYA VISTA CABRORA RD SECTION SR7
Water-Filled Tunnel Void Included.

BOUNDARY COORDTNATES

10 Top Boundaries
19 Total Boundaries

Boundary X-Left
No. {f£t)
1 Q0
2 45.00
3 65.00
4 72.00
5 24 .00
& 95.00
7 26.00
8 142.00
9 160.00
10 168.00
11 .00
12 40 .00
13 91.00
14 115.35
15 137.00
16 142.00
17 159.80
18 137.00
19 153.50

Y-Left X- Right
(ft) (ft}
50.75 46.00
50.75 65.00
57.00 72.00
61.00 94 .00
61.00 95.00
62.50 96.00
64 .00 142 .00
95.00 160.00
95.00 168.00

108.00 180.00
20.00 40.00
20.00 94.00
61.00 115.35
75.00 137.00
75.00 142.00
89.00 159.90
89.00 160.00
75.00 159.50
75.00 159.90

Y-RKight
{ft)

50.
.00
.00
.00
.50
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

57
61
61l
&2

7H

Soll Type
Below Bnd

[ S I L S TRt N W I ORI o N I B O BV P B PRI Tl TR



ISOTROPIC SOQOIL PARAMETERS

4 Typel(s) of Soil

Scil Total Saturated Cohesion Priction Pore Pregsure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. (pcf) (pcf) (psf) (deg) Param. {psf) No.
1 107.0 120.0 .0 31.0 .00 .0 1
2 125.0 135%.0 250.0 33.0 .00 .0 1
3 120.0 130.0 200.0 30.0 .00 .0 0
4 62.4 62.4 -0 0 .00 .0 ¢

1 PIEZOMETRIC SURFACE (3} HAVE BEEN SPECIFIED

Unit Weight of Water = £2.40

Piezometric Surface No. 1 8pecified by 3 Coordinate Points

Point X-Water Y-Water

No. (ft) {fe)
1 .00 50.75%
2 41 .00 50.75%
3 180,00 56.75

Searching Routine Will Be Limited To An Area Defined By 2 Boundaries
Of Which The First 2 Boundariecs Will Deflect Surfaces Upward

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

1 95.00 £2.50 96.00 64.00

2 S6.00 54.00 142.00 95.00

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

1600 Trial Surfaces Have Been Generated.

40 Surfaces Initiate From kach Of 40 Points Equally Spaced
Along The Ground Surface Betwecn X = 93.00 [t.



and X = 24.90 ft.
Each Burface Terminates Between X = 150.01 ft.
and X = 163.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevaticon
AL Which A& Surface Extends Is Y = 1.00 ft.

10.00 ft. T.ine Segments Define Fach Trial Failure Surface.

S8lice
No.
1
2

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

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

Failure Surface sSpecified By 9 Coordinate Points

Point X-Surf Y-Surft
No. (ft) (ft)
1 94.07 61.11
2 104.01 62.22
3 113.76 641.46
4 123.19 67.78
5 132.18 72.16
) 140.62 77.52
7 148.40 83.81
8 155.41 90.94
9 158.58 95.00
Circle Center At ¥ = 89.2 ; Y -~ 149.0 and Radius, 88.0
* xR '1_'3'35 ek ke
Tndividual data on the 16 sglices
Water Water Tie Tie Earthguake
Force Force Force Force Forace Surcharge
Width Weight Top Bot Norm Tan Hor Ver Load
(ft} {1bs) {1bs) {1bs) {1bs) (1bs} (lbs) (lbs) {1bs)
.1 1.1 -0 .0 .0 .0 .0 .0

.8 71.5 .0 .0 -0 .0 .0 .0

)
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--Slope Stability Analysis--

*¥* DPCSTABLLSM **

by
Purdue University

Simplified Janbu, Simplified Bishop

or Spencer s Method of Slices

Run Date:

11/01/2001

Time of Run: 6:03pm
Run By: TWA
Inpul. Data Filename: C:SR7CAB

Cutput Filename:
Unit:

C:SR7CAB.QUT
ENGLISH

Plotted Output Filename: C:SR7CAR.PLT

PROBLEM DESCRIPTION

PLAYA VISTA CABRCORA RD SECTION SR7
Water-Filled Tunnel void Included.

BOUNDARY COCORDINATES

10 Top Boundaries
19 Total Boundaries

Boundary X-TLeft
No. (£L)
1 .Qo
2 46.00
3 65.00
4 72.00
5 94.00
6 95.00
7 96.00
8 142.00
Q 160.00
10 168,00
11 .00
12 40.00
13 94,00
14 115.35
i5 137.00
16 142 .00
17 155.90
18 137.00
19 152.50

YT-Left X-Right
(fr) (fe)
50.75% 46,00
50.7% 65.00
57.00 72.00
61.00 84 .00
61.00 25.00
6£24.50 96.00
64.00 142 .00
95.00 160.00
25.00 168.060

108.00 180.00
20.00 40.00
20.00 34 .00
&1.00 115,35
75.00 137.00
75.00 142 .00
8S5.00 155.90
895.00 160.00
Y5.00 159.50
75.00 1%9.90

Y-Right
(ft)

50.
57.
61l.
61.
62.
64 .
95.
25.
108.
120.
20.
6l.
75.
75.
89,
89.
95.
75.
89.

Soil Type
Below Bnd



ISOTROPIC SOIL PARAMETERS
4 Typec(s) of Soil

Soil Total Saturated Cohesgion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. (pcf) {(pct) (pst) (deg)} Param. (psf) No.
1 107.0 120.0 .0 31.0 .00 L0 1
2 125.0 135.0 250.0 33.0 .00 .0 1
3 120.0 130.0 200.0 30.0 .00 .0 0
4 62.4 62 .4 .0 0 .00 .0 0

1 PIEZOMETRIC SURFACE(S}) HAVE BEEN SPECIFIED

Unit Weightt of Water = €2.40
Piezometric Surface No. 1 Specified by 3 Coordinate Points
Point X-Water Y-Water
No. (ft) (ft)
1 .00 50.75
2 41.00 50,7975
3 180.00 56.75

A Horizontal Earthquake Loading Coeflicient
Of .150 Has Been Assigned

A Vertical Earthguake Loading Coefficient
Of .000 Has Been Assigned

Cavitation Pressure = .0 (pst)

Searching Routine Will Be Limited To An Area Defined By 2 Boundaries
Of Which The First 2 Boundaries Will DefleclL Surfaces Upward

Boundary X-Left Y-Left X-Right Y-Right
No . (fr) (ft) (£t) (fe)
1 25.00 62.50 96.00 64,00

2 96.00 64 .60 142 .00 85.00




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

1600 Trial Surfaces Have Been Generated.

40 Surfaces Initiate From Each Of 40 Points Equally Spaced
Along The Ground Surface Between X = 93.00 ft.
and X 94.20 ft.

ft

Each Surface Terminates Between X = 150.01 ft.
and X 163.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = 1.00 ft,

10.00 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.

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

Falilure Surface Specified By 9 Coordinate Points

Point X--Surt Y-Surf

No. (L) (ft)
1 94 22 6£1.33
2 104.16 62.386
3 113.93 £4.53
4 123 .38 64,78
5 132.41 72.09
6 140.88 77.40
7 148.70 83.64
2] 155.76 90,72
9 159.14 95.00

Circle Center At X = 90.1 ; ¥ = 149.1 and Radius, 87.8

* ko a7y * k&
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*% PCSTABLSM **

by
Purdue University

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

Run Date: 11/12/2001
Time of Run: 11:5%2am

Run By: THA

Input Data Filename: C:S5RCARB
Output Filename: C:S55RCAB.OUT
Unit: ENGLISH

Plotted OQutput Filename: C:S55RCAB.PLT

PROBLEM DESCRIPTION PLAYA VISTA CABRORA RIY SECTION S5R
Water-filled Tunnel Void Included.

BOUNDARY COORDINATES

11 Top Boundaries
20 Total Boundaries

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

No. (fr) (ft) (fe) (ft) Below Bnd
1 .00 44 .00 41.00 44 .00 2
2 41.00 44,00 58.50 50.00 2
3 58.50 50.00 66.00 55.00 2
4 66.00 55.00 92.50 55.00 2
5 92.50 55 .00 893.20 £5.50 1
& 93.20 55.50 113.50 70.00 1
7 113.50 10.00 13%.00 95.00 1
8 139.00 95.00 142 .00 96.00 1
9 142.00 96,00 1%3.00 92.00 1
10 153.00 82.00 167.00 32.00 1
11 167.00 92.00 180.00 106.00 3
12 .00 .00 92.50 55.00 3
13 92.50 55.00 125.00 73.00 3
14 125.00 73.00 127.00 75.00 3
15 127.00 75,00 144.0Q 75.00 3
16 144.00 75.00 153.00 87.00 4
17 153.00 87.00 166.90 87.00 4
18 166.90 87/.00 167.00 92 .00 3
19 144.00 75.00 166.50 75.00 3
3

20 166.50 75.00 166,30 87.00



ISOTROPIC SCIL PARAMETERS

4 Type(s) of Soil

Soil Total Saturated Cohesion Friction  Pore Pressure Piez.
Type Unit WL. Unit Wt. Intercept Angle Pressure Constant Surtace
No. (pcf) (pcf) (psf) (deg) Param. (psf) No.

1 120.0 130.0 200.0 30.0 .00 .0 0
2 80.0 105.0 300.0 12.0 .00 .0 i
3 125.0 135.0 250.0 33.0 .00 g 1
4 62.4 62 .4 0 o] .00 ¢ 0

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit. Weight of Water = 62.40

Piezometric Surface No. 1 Specified by 3 Coordinate Points

Point X-Water Y-Water

No. (ft) (ft)
1 .00 44 .00
2 41,00 44 .00
3

180.00 50.00

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

5000 Trial Surfaces Have Beeon Generated.

50 Surfaces Initiate From Each 0f100 Points Equally Spaced

Along The Ground Surlace Between X = 91.00 ft.
and X = 93.20 ft.

Each Surface Terminates Between X = 142.00 ft.
and X = 170.00 frt.

Unless Further Timitations Were Imposed, The Minimum Elevation
At Which A Surface Bxtends Ig Y = 1.00 fL.



10.00 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.

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

Failure Surface Specified By 10 Coordinate Points

Point X-Surf Y-5urf
No. (ft) (ft)
1 93.18 55.48
2 103.07 56.99
3 112.77% 59.42
4 122.19 €2.75
5 131.26 66.96
6 139 .85 72.01
7 148.01 77.85%
8 155.54 84 .44
9 162.41 91.70
10 162 .64 92.00
Circle Center At X = 82.3 ; Y = 160.5 and Radius, 1l0L.6
%k k 1.299 * k ok
Individual data on the 20 slices
Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge
Slice wWidth Welght Top Bot Norm Tan Hor Ver Load
No. (ft) {l1bs) {lbs) {lbs) {1bs) {lbs) (1bhs) (1lbhs) {1lbs)
1 -0 .0 .0 .0 -0 .0 .0 .0
2 .2 2.5 0 .0 .a .0 .0 .0
3 9.6 3388.8 0] .0 .0 .0 .0 .0
4 9.7 9350.3 0 .0 .0 .0 .0 .0
5 i 923.5 .0 .0 .0 .0 .0 .0
& 8.7 13%851.8 .0 .0 .0 .0 .0 .0
7 2.8 5680.4 0 .0 .0 iy .0 .0
8 2.0 4351 .7 4 .0 .0 .0 .0 .0
9 4.3 10092.°9 0 .0 .0 .0 .0 .0
10 7.7 20632.7 9] .0 .0 .0 .0 .0
11 .9 2526.5 o .0 .0 .0 L0 .0
12 2.1 5804.1 0] .0 .0 .0 L0 .0

Do oD OO0 DO oo OO
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15
16
17
18
19
20

2.0 5141.
.0 112,

4.0 8322.

5.0 6661.

2.5 2103.

2.4 1647.

4 4 1413.
.2
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Failure Surface Specified By 10 Coordinate Points

Point
No.

LRl es BENEN oG RUCRE VRN N

[

¥X-Surf
(L)

92.56
102.42
112.11
121.53
130.62
139.31
147.52
155.20
162.27
163.27

Circle Center At X

* % &

1.303

* * &

Y-surf

(£t)

55.
56.
59.
82,
66.
71.
77,
83.
.81
9z2.

20

04
67
16
50
67
62
33
74

00

le6.5

and Radius,

112.2

OO DOOoOOOo

Failure Surface Specified By 10 Coordinate Points

Point
No.

[ JRCp TR e a LW Va0 61 BFTCRRUNRN 0 B S

=i

X-5urft
(fr)

92.53
102.34
111.5e6
121,37
130.489
139.29
1477.72
155.72
163.26
165.35

Clrcle Center At X

* & %

1.305

70

® k%

Y-Surf
(ft)

55.
57.
59.
63.
20
.85
7.
83.
89.
92.

&7
71

. 8

f

02
01
71
11

34
33
90
00

Y

188.0

and Radius,

134.7

OO C oD
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** PCSTABLSM **

by

Purdue University

--5leope Stability Analysis--

Simplified Janbu, Simplified Bishop
or Spencer s Method of Slices

Run Date:

Time of Run:

Run By:

Tnput Data Filename:
Qutput Filename:

Unit:

Plotted Output Fillename:

11/12/2001
1l:53am

TWA

C:55RCAB
C:8LRCAB.OUT
ENGLISH
C:55RCAB . PLT

FROBLEM DESCRIPTION PLAYA VISTA CABRORA RD SECTION S5R
Water-filled Tunnel Void Included.

BOUNDARY COORDINATES

11 Top Boundaries
20 Total Boundaries

Boundary X-Left
No. (fr)
1 .00
2 41.00
3 58.50
4 66.00
5 92.50
& 93.20
7 113.5¢0
8 139.00
2] 142.00
10 153.00
11 167.00
12 .00
13 S92.50
14 125.00
15 127.00
16 144.00
17 153.00
18 166.90
19 144 .00
20 166.50

Y-Left X-Right
(ft) (fr)
44.00 41.00
44.00 58.50
50.00 66.00
55.00 92.50
55.00 93.20
55.50 113.50
70.00 139.00
95.00 142 .00
96.00 153.00
92.00 167.00
92.00 180.00

.00 92 .50
55.00 125.00
73.00 127.00
75.00 114 .00
75.00 153.00
87.00 166.90
87.00 167.00
75.00 166.50
75.00 166.90

Y-Right
(£t)

44 .
50.
55.
55.
5.
0.
8%.

Soil Type
Beclow Bnd



ISCTRORIC SOIL PARAMETERS

4 Type (s} of Soil

Soil Total sSaturated Cohesion Friction — Pore Pressure Piez.
Type Unit Wt. Unit Wt. Ilntercept Angle Pressure Constant Surface
No. {paf) {pct) (pst) {deq) Param. (p=f) No.

1 120.0 S 130.0 200.0 30.0 .A0 ¢ 0]

2 80.0 105.0 300.0 12.0 .00 .0 1
3 125.0 135.0 250.0 33.0 .00 .0 1
4 62.4 £2.4 0 .0 .00 .0 Q

1 PIEZOMETRIC SURFACE(S) HAVE BEFEN SPECIFILD

Unit Weight of Water = €2.40
Piezometric Surface No. 1 Specified by 3 Coordinate Points
Point X-Water Y-Water
No. (Lt) (ft)
1 .00 44 .00
2 41.00 44 .00
3 180.00 50.00

A Horizontal Earthquake Loading Coefficient
Of .150 Has Bcen Assigned

A Vertical Earthguake Loading Ceoefficient
Of .000 Has Been Assigned

Cavitation Pregsure = .0 (psi)

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

5000 Trial Surfaces Have Been Generated.

50 Surfaces Initiate From Each 0f100 Points Egqually Spaced
Along The Ground Surface Between X = 91.00 ft.
and X = 93.20 ft.



Each Surface Terminates Between X = 142.00 ft.
and X 170.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = 1.00 ft.

106.00 ft. Line Segments Define Fach Trial Failure Surface.

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

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

Failure Surface Specified By 10 Coordinate Points

Point X-Surt Y-Surf
No. (fe) - (ft)
1 82.53 55.02
2 102.34 57.01
3 111 .9¢ 50.71
1 121.37 63.11
5 130.45 67.20
& 138.29 71.95
7 147 .72 77.34
8 155.72 83.33
9 163.2¢ 8%2.90
10 16% .35 82.00
Circle Center At X - 70.8 ; Y = 188.0 and Radius, 134.7
* & * L9613 * %k
Individual data on the 20 slices
Water Water Tie Tie Earthquake
Force Foxce Force Force Force Surcharge
Slice Width Weight Top Bot Norm Tarn Hor Ver Load
No. (fr) {(lbs) (1b=) (1lbsg) (1bs) (1bs) (1bs) {1lbs) (1bs)
i3 .0 .0 .0 .0 .0 .0 .0 .0 .0
2 .7 14.0 .0 .0 .0 .0 2.1 .0 .0



(o =.s E B o A R T C R W)

i0

12
13
14
15
15
17
18
19

9.1 3020.2 .0 .0 .0 .0 453 .0 Q L0
9.6 8437.1 .0 .0 .0 .0 1265.6 0 .0
1.5 1792.8 .0 .0 .0 .0 268.9 0 .0
7.9 1l17/63.2 .0 .0 .0 .0 1764.5% 0 .0
3.6 6834.90 -0 .0 .0 .0 1040.1 0 .0
2.0 4183.¢6 .0 .0 .0 -0 627.5 0 .0
3.5 7913.4 .0 .0 .0 .0 1187.0 0 -0
8.5 22011.3 .0 .0 .0 .0 3301.7 0 -0

.3 816.3 .0 .0 .0 .0 122.4 0 .0
2.7 7416.3 .0 .0 .0 .00 1112.4 0 .0
2.0 5121.9 .0 .0 .0 .0 768.3 0 .0

.1 142.3 .0 .0 .0 .0 21.3 0 .0
3.7 78021 .0 .0 .0 .0 1170.3 0 .0
5.3 7382.8 .0 .0 .0 .0 1107.4 0 .0
2.7 2430.1 .0 .0 .0 .0 364.5 0 .0
4. 2 3009.9 .0 .0 .0 .0 451.5 0 .0
3.3 1418.4 .0 .0 .0 .0 212.8 0 .0
2.1 262.4 .0 .0 -0 .0 39.4 o .0

Failure Surface Specified By 10 Coordinate Points

Point X-Surt Y -Surf
NoO . (fc) (ft)
1 892 .85 LE.25
2 102.62 57.34
3 112.23 60.10
4 121.64 63.51
5 130.78 67.56
6 139.63 72.21
7 148.14 77.46
8 156.27 83.28
9 163.99 89.865
10 166.48 92.00

Circle Center AL X = 67.3 ; ¥ = 188.5 and Radius, 145.5
* kK '966 ® Kk *k

Failure Surtface Specified By 10 Coordinate Pcointeg

Point X-8urf Y-gsurf

Ne. (ft) (f)
1 92 .69 655.14
2 102.50 57.06
3 112 .11 59.73
4 121.54 63.14
5 130.65 67.27%
3 139.41 72.10
7 147.77 77.58
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*% PUCSTABRLSM #%

by
Purdue University

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

Run Date: 11/12/2001
Time of Run: 12:08pm

Run By: TWA

Input Data Filename: C:SR7CAB
Output Filename: C:SR7CAB.QUT
Unit: ENGLISH

Plotted Output Filename: C:SR7CAE.PLT

PROBLEM DESCRIPTION PLAYA VISTA CABRORA RD SECTION SR7
Water-Filled Tunnel Void Included.

BOUNDARY COCRDINATES

10 Top Roundariesg
1% Total Boundaries

Boundary X-Teft Y-Left X-Right Y-Right S50il Type

No . (ft) (£T) (ft) (£t) Below Bnd
1 .00 50.75 46 .00 50.75 1
2 46.00 50.75 65.00 57.00 1
3 65.00 57.00 72.00 61.00 1
4 72.00 £1.00 94 .00 61.00 1
5 94 .00 61.00 95.00 62.50 3
6 95.00 62.50 96.00 64 .00 3
7 86.00 64.00 142 .00 95.00 3
5 142.00 95.00 160.00 95.00 3
8 160,00 95.00 168.00 108.00 2
10 168.00 108.00 180.00 120.00 2
11 .00 20.00 40.00 20.00 2
12 40.00 20.00 94 .00 61.00 2
13 o4 .,00 61.00 115.35 75.00 2
14 115.35 75.00 137.00 75.00 2
15 137.00 75.00 142 .00 89.00 4
146 142.00 89.00 153.50 89.00 4
17 153.50 89.00 160.00 95.00 2
18 137.00 75.00 152.50 75.00 2
2

19 155.50 75.00 152.80 89.00



ISOTROPIC SOIL PARAMETERS

4 Type(s) of Soil

Soil Total

Saturated Cohesion Friction

Pore Pressure Piez.

Type Unit Wt. Unit WtL. Intercept Angle Pressure Constant Surface
No., {pct) {pct) (pst) (deq) Param. {psf) No.
1 107 .0 120.0 .0 31.0 .00 .0 1
2 125.0 135.0 250.0 33.0 .00 .0 1
3 120.0 130.0 200.0 30.0 .00 .0 0
4 62.4 62.4 .0 .0 .00 .0 0

1 PIEZOMETRIC SURFACE(S)

Unit Weight of Water -

Pievometric Surface No.

Point X-Water

No. (ft)
1 .00
2 41.00
3 180.006

HAVE BEEN SPECIFIED

62.40

1 Speciftied by

Y-Water
(ft)

50.75
50.75
56.75

3 Coordinate Points

Searching Routine Will Be
Of Which The First

2 Boundarics

Limited To An Area Defined By

Boundary X-Left Y-Left X-Right Y-Right
NG . (ft) (£t} (ft) (ft)

1 95.00 &2.50 96 .00 64 .00

2 56.00 64.00 142.00 S5.00

2 Boundaries
Will Deflect Surfaces Upward

A Critical Failure Surface Searching Method, Using A Random

Technique For Generating

Circular Surfaces, lHas Been

1600 Trial Surfaces Have Been Generated.

40 Surfaces Iniliate From Each Of 40 Points Equally

Along The Ground Surface

Between X = 83,00 ft.

Specified.

Spaced



Slice
NG.
1
2

and X = 94.90
Each 8Surface Terminates Between ¥ = 150.01
and X = 163.00

Unless Further Limitations Were Imposed, The
At Which A Surface Extends Ts Y = 1.00 ft.

10.00 ft. Line Segments Define Each Trial Fai

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

* * Zafety Factors Are Calculated By The Modi

Failure Surface Specified By 9 Coordinate Po

fr.

fe.
ft.

Minimum Elewvation

lure Surface.

Of The Trial
- Most Critical

fied Bishop Method * *

ints

Point X-Surf Y-Surf
No. {(£t) (£t}

1 94.07 61.11

2 104.01 62.22

3 113.76 64 .46

4 123 .19 67.78

5 132.18 72.16

6 140.62 77.52

7 148.40 83.81

8 155.41 90.94

9 158.58 95.00

Circle Center At ¥ = 89.2 ; Y = 149.0 and Radius, 88.0
* ok 1.335 * % %
Individual data on the 15 slices
Water Water Tie Tic Earthguake
Force Force Forcce Force Force Surcharge
Width Weight Top Bot Norm Tan Hor Ver Load
(ft) {lbs) (lbs} {(1bs) (1bs) {1ba) (1lbs) {lbs) {1bs)
.1 1.1 .0 .0 .0 .0 .0 .0
.B 1.5 .0 .0 -0 .0 .0 .0

O O
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12
13
14
15
16
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11289,
2326.
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16827.
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1150.
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Failure Surface Specified By

Point X-3urf Y-Surt
No . (ft) (ft)

1 G4 .22 61.33

2 104.08 62 .93

3 113.76 65.49

4 123,12 6£9.00

5 132.09 73.41

6 140.5¢9 78.69

7 148.52 84.78

B 155.81 91 .63

o 158.76 95 .00

Circle Center At ¥ = 82.0 Y

o000 o0DOoOQD OO0

SO0 O0 000 D00 00
CODOoOOODOoOODDOO0

9 Coordinate Points

Point X-surft Y-Surf
No. (f1) (Et)

1 94 .22 61.33

2 104.16 62.36

3 113.83 64 .53

q 123.38 67.78

5 132.41 12.09

& 140.88 77.40

7 148.70 83.64

8 155,76 S90.72

9 155.14 85.00

Circle Cenler At X = 90 .1 Y

k& & 1_337 * %k
Failure Surfacc Specified By 9

= 149.1

and Radius,

Coordinate Points

= 161.9

and Radius,

87.8

101.2

DOCOOCO0COCDDOO0O0

QDo OO0 COOOoOoD0O



poulsK deystg patyrpoy 2yl Ag pajenoren A324eS 40 SJ0I0E
(34) sIXy-X 66 0=UTWS4 IS/WGIEYLSId

0ce 002 081 091 oFl 0cl Q01 08 09 oF Ge Q
T T T T _ l I T T T 0
L < 02
— —0¥
l 1.
1M
— —09
(34)
STXY-A
e —08
Q'L 1
[ OO._. ¥ I.OOF
Q0L
Q0L @
66°0
. _ 66°Q0 @
0 G 0 0 ¥'c9 ¥'29 ¥ qIoa . 1
~ 0 3 OF 00z 0EL fodl £ Tl 66'0 » OCt
LM 0 0 ¢e 02 SEl =d! z mvsi] 66°0 @
5.} 0 Q iE 0 (VA £01 L KS 66°0 1
"N (4sd)  -weseg  (Bap)  (ysd)  (yad)  (y4od) "N .
S0BJURG  JUEISWOD eunssaud  ITBUy  3dR0JRlul IM 3Tun (1M Iup adk) 1eqe7 65°0 =
79l SINSSRJd  FJogd  WOJJaTS4 USTSaYe) peiEdnies  1B30) 1103 S4 ¥
i ] | | ] } ] ] | 3!

wd60:gl L00g/el/LL YML A8 11d GvD/¥S:Q CTBIT}TJY }SON Us)
"POPNTOUT PTOA TaUUN] PaTIT4-d33eM £¥S NOILJ3IS 0¥ vdH0M8YD Y.ISIA VAYd



Qee

Poylen doysig patiIpop 3yl Ag paielndfe) A}sjes JO sJojsed
(31) sTXy-X
¢qoc 081 091 orl gl GoL 03 09 O¥ 0c

| I | I i | | _ | i

0

—001

—0el

wde0:gL L002/2L/LL WML 'A@ 174 9v¥0/¥S:] PalEn[eA® Sadeluns 1y

PePNTAUT PTOA Tauun] PITTT4-J93BM /dS NOILJIIS Q¥ vHOMEVI VISIA VAYd

Orl

(314)
STXY-A



** DPCSTABLOM *%

by
Purdue University

--8lope Stability Analysis--
Simplified Janbu, Simplified Bishop
or Spencer s Method of Slices

Run Date: 11/12/2001
Time of Run: 12:09pm

Run By: TWA

Input Data Filename: C:SR7CAR
Output Filename: C:3R7CAB.OUT
Unit: ENGLISH

Plotted Output Filename: C:SR7CAB.PLT

PROBLEM DESCRIPTICN PLAYA VISTA CARRORA RD SECTION SRY
Water-Filled Tunnel Void Included.

BEOUNDARY COORDINATES

10 Top Boundaries
19 Total Boundaries

Boundary X-Teft Y-Left X-Right Y-Right Soil Type
No. (£t) (ft) {(fr) (ft) Below Bnd
1 .00 50.75 46.00 50.75% i
2 46.00 50.75 65.00 57.00 1
3 &65.00 57.00 72.00 ©€1.00 1
4 72.00 61.00 24,00 €1.00 1
5 94.00 61.00 85.00 62.50 3
6 85.00 62.50 96.00 64.00 3
7 96.00 64.00 142 .00 85.00 3
3 142.00 95.00 180.00 85.00 3
9 160.00 95.00 18.00 168.00 2
190 168.00 108.00 180.00 120.00 2
11 .00 20.00 40.00 20.00 2
12 40.00 20.00 94.00 61.00 2
13 94 .00 61.00 115.35% 75.00 2
14 115.35 75.00 137.00 75.00 2
15 137.00 75.00 142.00 82.00 4
16 142.00 89.00 159,90 8%.00 4
17 152.%0 82.00 160.00 95.00 2
18 137.00 75.00 159.50 75.00 2
19 159.50 75,00 155.90 89.00 2



ISOTROPIC SOIL PARAMETERS

4 Type(s) of Secil

S80il Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. (pct) (pct} (psf) (deqg) Param. (psf) No.

1 107.0 120.0 .0 31.0 .00 0 1
2 125.0 135.0 250.0 33.0 .00 .0 1
3 120.0 130.0 200.0 30.0 .00 .0 0
4 62.4 62.4 0 0 .00 0 0

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of Water = 62.40
Piegometric Surface No. 1 Specified by 3 Coordinate Points
Point X-Water Y-Water
No. (ft) (ft)
1 .G0 50.75%
2 41.00 50.75%
3 180.00 56.75

A Horizontal Earthgquake Loading Coefficient
Cf .150 Has Been Assigned

A Vertical Earthquake Loading Coefficient
Qf .000 Has Been Assigned

Cavitation Pressure = .0 {psf)

Searching Routine Will Be Limited To An Area Defined By 2 Boundaries
Of Which The First 2 Boundaries Will Deflect Surfaces Upward

Boundary X-Left Y-Left X-Right Y-Right
No. (£t) (ft) (£t) (£t)
1 95.00 62.50 96 .00 64 .00

2 96.00 64 .00 142.00 95.00



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

1600 Trial Surfaces Have Boen Generated.

40 Surfaces Initiate From Each Of 40 Points Equally Spaced
Along The Ground Surface Between X = 93.00 ft.
and X = 94,90 ft.

Each Surface Terminates Between X 150.01 ft.
and X - 163,00 ft.

Unless Further Limitations Were lmposed, The Minimum Elevation
At Which A Surface Extends Is Y = 1.00 fr.

10.00 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.

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

Failure Surface Specified By 9 Coordinate Points

Point X-8urf Y-Surf

No. (ft) {(ft)
1 24 22 61.33
2 104 .16 62 .36
3 113.923 54 .53
4 123.38 £7.78
5 132.41 12.09
& 140.88 77.40
7 148.70 83.64
8 155.76 90.72
9 159.14 95.00

Circle Center At X = 90.1 ; Y = 149.1 and Radius, 87.8

* ok ok _987 * kK



Individual data on the 16 slices

Water Water Tie Tie Earthguake
Forae Force Force Force Force Surcharge
Slice Width Weight Top Bot Norm Tan Hor Ver Load

No. (ft) {lbg) (1bs) (1bs) (1bs) (1bsg) (1bs) (1bg) {1bs)
1 .3 5.4 .0 .0 .0 .0 1.4 .0 .0
2 .4 42 .40 .0 .0 .0 .0 6.3 .0 .0
3 1.0 217.2 .0 L0 .0 .0 32.6 .0 .0
4 8.2 4839.7 .0 .0 .0 .0 725.9 .0 .0
5 9.8 11314.2 .0 -0 .0 .0 1697.1 .0 .0
& 1.4 2080.8 .0 .0 -0 .0 312.1 .0 .0
7 8.0 13214.0 .0 .0 .0 .0 13v82.1 .0 L0
8 9.0 17075.0 .G .0 .0 .0 2561.3 .0 .0
9 4.6 9157.13 .0 .0 .0 .00 1373.6 .0 .0
10 .1 101.8 .0 .0 .0 .0 15.3 .0 .0
11 3.8 6752.9 .G .0 .0 .0 1012.9 .0 .0
12 1.1 1633.3 .0 .0 .0 .0 245.0 .0 .0
13 6.7 g182.86 .0 .0 .Q .0 1227.4 .0 .0
14 5.3 4741 .4 .0 .0 .0 .0 711.2 .0 .0
15 1.7 1057.1 .0 .0 .0 .0 158.6 .0 L0
16 3.4 869.7 .0 -0 .0 .0 130.5 .0 .0

Failure Surface Specified By 9 Coordinate Points

Point X-Surft Y-Surf

No . (ft) (ft)
1 94,07 61.11
2 104.01 62 .22
3 113.76 64.46
4 123.19 67.78
5 132.18 72.16
6 140.62 77.852
7 148.40 83.81
8 155.41 90 .94
9 158.58 95 .00

Circle Center At X = B9.2 ; ¥ = 145.0 and Radius, 2g8.0
J ek _988 * &k

Failure Surface Specified By B9 Coordinate Points

Point X -8urf Y-8Surf
No. (Fe) (ft)
1 94.22 61.33

2 104.09 62.93



