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Mr. Darren Peugh

JL.R. Hayes and Sons

22430 SE 231st Street

Maple Valley, Washington 98038

Subject: Critical Areas Report
Talus Parcel 9
Issaquah, Washington
Dear Mr. Peugh:

As requested, we have prepared a critical area report for the subject project. This report has been prepared in
response to requirements regarding critical areas and steep slopes contained in the development agreement
between the City of Issaquah and the Talus Project. In particular, the report addresses the requirements in the
agreement that are in Section 8.0, Critical Areas Studies, Section 13.0, Critical Area Protection Mechanisms,
Buffer Areas, and Building Setback Areas, and Section 24.0, Steep Slope Hazard Arcas-Protection Mechanisms
and Permitted Alterations.

The purpose of this report is to request approval of the proposed site grading to allow for the reduction of the
existing steep slope areas within the parcel development area and to request a reduction to 10 feet in the standard
minimum 50-foot buffer from steep slopes, to apply to the steep slope areas that remain following final site

grading.

We trust the information presented in this report is sufficient for your current needs. If you have any questions or
require additional information, please call.

Sincerely yours,
TERRA ASSOCIATES, INC.

12525 Willows Road, Suite 101, Kirkland, Washington 98034
Phone (425) 821-7777 » Fax (425) 821-4334
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Critical Areas Report
Talus Parcel 9
Issaquah, Washington

Lo PROJECT DESCRIPTION

The project consists of developing the parcel as a residential community with residential lots, retaining walls, and
associated access parking and utilities. Based on plans prepared by Triad Associates grading to establish lot and
roadway elevations will be significant with cuts and fills from 5 to 22 feet. With the current eastward descending
topography, multiple walls will be constructed to support cut vertical grade transitions required to establish
roadway and lot elevations in the western and central development area of the parcel. In the lower eastern
development area of the parcel, lot and roadway grades will be established with a combination of cul and fill
with a single height wall planned along the eastern site margin supporting fill heights of 2 to 12 feet,

2.0 SITE CONDITIONS

2.1 Surface

The Talus Master Planned Development is located southwest of Issaquah, Washington. Parcel 9 is located near
the top of the development, with Shangri-La Way running along the east edge of the parcel and wrapping around
the south end. Talus Drive extends to the east perpendicular to Shangri-La Way at about the mid-point of the sites
eastern property line. The approximate location of the project site is shown on Figure 1.

The project site is a sloping hillside that drops in elevation almost 100 feet from west to east. There is a
prominent ridge with descending slopes to the northeast and southeast in the northwestern portion of the site. The
topography forms a broad swale-like feature north of the ridge. The site has been altered by recent development
and improvements to the adjoining roads. Most of the site is covered with grass and blackberries, along with
some young deciduous trees. A paved access road still partially extends across the site from the lower eastern
border to the central portion of the site. Fill appears to have been recently placed in the southwestern portion to
create an embankment and bench for the new road extension of Shangri-I.a Way off the southern to southwestern
perimeter of the site. Along the northern perimeter, is a drainage easement that extends from the large above
ground reservoir, which is located west of the site. Existing rockeries along the east edge of the parcel face
vertical grade transitions ranging from two to six feet. There is also a solider pile wall with tieback anchors
located above a rockery on the east margin of the site. The soldier pile wall extends from just beyond the
northeast property corner south to about the mid-point of the east property line. As we understand, the wall was
constructed to stabilize the cut required for construction of the Shangri-La Way roadway.
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2.2 Subsurface

Soil conditions we observed at the test pits and test boring generally consisted of fills overlying native silty sand
with gravel, elastic silt, and weathered to unweathered siltstone. Fill material was observed in Test Pits TP-2, TP-
3. and TP-5. The fill observed in Test Pit TP-2 appeared to be recently placed and consisted of moist to wet,
loose to medium dense, gray 1o brown silty sand with gravel. The fill extended to the termination depth of the test
pit, 12 feet. The test pit was terminated at this depth due to significant caving of the test pit sidewalls, In Test
Pits TP-3 and TP-5, fill composed of soft organic silt and wood debris was observed to depths of six to seven feet.
More competent fill composed of sandy silt was noted below this organic material at Test Pit TP-5 to its
termination depth of ten feet. At Test Pit TP-3, native soils composed of silty sand with gravel followed by stiff
to hard elastic silt were observed below the organic fill.

At Test Pits TP-1 and TP-4, we observed medium dense to dense brown silty sand with gravel, which also
contained some cobbles to small boulders to a depth of ten feet. Test Pit TP-6 was excavated on the southemn
flank of the prominent ridge next to an old road cut. We observed light brown to brown sandy elastic silt with
some gravel overlying elastic silt with weathered pieces of siltstone.

Test Pits TP-10 and TP-11 showed 24 to 30 inches of organic material overlying elastic silt and weathered to
unweathered siltstone. Test Pit TP-10 did not extend below the elastic silt and was terminated at eight feet. Test
Pit TP-11 showed 2 feet of elastic silt overlying weathered siltstone, which was observed to the termination of the
test pit at 9 4 feet.

Boring B-1 was advanced near the base of the broad swale north of the prominent ridge. The soils observed to a
depth of about 16 feet consisted of wet and disturbed colluvium composed mostly of elastic sandy silt. The layer
included organics, and at a depth of 16 feet, a thin peat layer was observed. Colluvium is the accumulation of
slide debris near the base of a slope or ravine. Below the colluvium, massive elastic silt was observed to a depth
of 25 feet followed by siltstone bedrock to the boring completion depth of 30 feet.

The Geologic Map of the Issaguah 7.5 OQuadrangle, King County, Washington, by Derek B. Booth and James P.
Minard (1992), indicates the site is underlain by ice-contact deposits (Qvi) overlying Blakely 1o Renton
Formation Bedrock, (Tb, Tr). In general, the granular mixture of silt, sand, and gravel we observed correlates to
the ice-contact deposits. The elastic silt to weathered bedrock observed would correlate to the Blakely formation.

The preceding discussion is intended to be a general review of the soil conditions encountered. For more detailed
descriptions, please refer to the Test Pit Logs and Boring Log in Appendix A,

23 Groundwater

We observed groundwater seepage in 3 of the 8 Test Pits, TP-5, TP-10, and TP-11. The seepage we observed was
a moderate flow, and was observed at depths of 5.5 feet, 6 feet, and 2.5 feet, respectively. The seepage observed
is isolated and represents infiltrated rainfall traveling through the more pervious shallow soil profile on top of the
less pervious Blakely Formation. Fluctuations in groundwater seepage levels should be expected on a seasonal
and annual basis. The amount of seepage will be highest during and shortly following the normally wet winter
season.

Page No. 2



January 9, 2014
Project No. T-6165

3.0 DISCUSSION AND RECOMMENDATIONS

3.1 Existing Steep Slopes

Our reconnaissance of the property found no evidence of unstable slope conditions on the parcel. The existing
slopes of the majority of the parcel are gentle to moderate. The steep slope areas are concentrated in the central-
eastern portion of the site. Existing steep slope areas are shown on attached Figure 2. This area generally
has a southeastward slope inclined at a gradient of about 40 to 53 percent, but locally may be as much as 60 to 70
percent. The steep slope is about 30 to 70 feet high along much of its length.

3.2 Post-Development Slopes

Proposed grading to establish lot and roadway elevations will alter and remove portions of the existing steep
slopes in the central-east portion of the site. Steep slope areas post grading are shown on attached Figure 3.
Relatively tall retaining walls will be constructed in the approximate center of the steep slope area. Design of
the walls will incorporate soil nail walls in conjunction with a shotcrete facing.

Slope stability analyses were completed in order to assess relative slope stability of the slopes for the post-
construction cases. The analyses were performed at a locations chosen as Cross-Sections A-A’, B-B', C-C’, and
D-D’ using the computer program WINSTABL. The cross-section locations are shown on Figure 2. The cross
sections are shown on Figures 5 through 8.

Owr analysis considered both static and the pseudostatic (seismic) conditions. A horizontal acceleration of 0.31g
was used in the pseudostatic analysis to simulate slope performance under earthquake loading. The value
represents acceleration that could be expected for an earthquake having a 10 percent probability of being
exceeded in 50 years (return period of once per 500 years).

Based on our field exploration, laboratory testing, and previous experience with similar soil types, we chose the
following parameters for our analysis:

Table 1 — Slope Stability Analysis Soil Parameters

Soil Type Unit Weight (pef) Friction Angle (degrees) Cohesion (psf)
Structural Fill 125 32 0
Existing Fill 120 28 0
Medium Dense ML 110 28 500
Hard Bedrock 145 42 500

Page MNo. 3



January 9, 2014
Project No. T-6165

The results of our slope stability analysis, as shown by the lowest safety factors for each condition, are presented
in the following table:

Table 2 — Slope Stability Analysis Results

Section MINIMUM SAFETY FACTORS
Post Construction
A-A' {SeiSmi::l ?‘g = 1.56)
B-R’ {‘Seismi:: Fsg = 1.48)
ec LScismiv.: FS=138)
D-D {Seis;mi:: Fﬁg = 1.28)

Results of the computer simulated stability analysis are attached in Appendix B.

33 Erosion and Drainage Plan

A detailed erosion and drainage plan needs to be developed and implemented. This should include methods to
minimize slope erosion and sloughing, which reflect the soil types and slope inclination. The project Landscape
Architect should be involved with developing these eriteria, The client should consider the capital cost and
aesthetics of the erosion protection, the cost of long-term maintenance problems, and the visual impact of
potential slope erosion of the overall Talus Development. The drainage plan should include provisions to direct
runoff away from the slope crests and reduce development of surface rills and sloughs.

4.0 CONCLUSIONS AND REQUESTED ALTERATIONS TO STEEP SLOPE BUFFERS

4.1 Conclusions

The natural geologic conditions that were encountered at Parcel 9 indicated that with the exception of colluvium
deposited in the northern ravine area the slopes have generally been stable during the post-glacial period. As
noted earlier, there is no evidence of recent slope instability,

The natural steep slope located in the central-east portion of the site will be removed during the development of
the parcel. The remainder of the site will be stabilized with a combination of cuts and fills. Owverall site grades
will be lowered in the western portion and raised on the eastern portion with the ridge completely removed.
Vertical grade transitions will be supported by engineered building and terraced site retaining walls. Results of
our stability analysis indicates that alterations to the existing steep slopes would not impact stability and that
acceptable safety factors against slope failures would be provided post construction.

Page No. 4
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4.2 Reqguested Alterations to Steep Slopes

Stability analysis demonstrates the proposed prading and wall construction will not adversely impact the
stability of the slopes. Based on our study and analysis, per Section 24 of Appendix E of the Talus
Development Agreement, it is our opinion that the steep slope buffer can be reduced from 50 to 10 feet. This
reduction in the buffer will not reduce the level of protection otherwise provided by the 50-foot buffer
distance.

5.0 LIMITATIONS

We prepared this report in accordance with generally accepted geotechnical engineering practices. No other
warranty, expressed or implied, is made. This report is the copyrighted property of Terra Associates, Inc. and is
intended for specific application to the Talus Parcel 9 project. This report is for the exclusive use of I.R. Hayes
and Sons and their authorized representatives.

The analyses and recommendations presented in this report are based on data obtained from the test pits and test
borings excavated on the site. Variations in soil conditions can occur, the nature and extent of which may not
become evident until construction. If vanations appear evident, Terra Associates, Inc. should be requested to
reevaluate the recommendations in this report prior to proceeding with construction.

Page No. 5
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APPENDIX A
FIELD EXPLORATION AND LABORATORY TESTING

Talus Parcel 9
Issaquah, Washington

On December 10, 2007, we performed our field explorations using a mid-size trackhoe. We explored subsurface
soil conditions at the site by excavating 8 test pits to a maximum depth of 12 feet below existing surface grades.
On December 19, 2007, we observed the drilling of 1 soil test boring to a depth of 31 feet below the existing site
grades. Boring and test pit locations were determined in the field by measurements from existing site features and
buildings. The approximate location of the test boring and test pits are shown on the attached Exploration
Location Plan, Figure 4. Test Pit Logs and Test Boring Log are attached as Figures A-2 through A-10.

An engineering geologist from our office conducted the field exploration. Our representative classified the soil
conditions encountered, maintained a log of each test boring and test pit, obtained representative soil samples, and
recorded water levels observed. During drilling, soil samples were obtained in general accordance with ASTM
Test Designation D-1586. Using this procedure, a 2-inch (outside diameter) split barrel sampler is driven into the
ground 18 inches using a 140-pound hammer free falling a height of 30 inches. The number of blows required to
drive the sampler 12 inches after an initial 6-inch set is referred to as the Standard Penetration Resistance value or
N value. This is an index related to the consistency of cohesive soils and relative density of cohesionless
materials. N values obtained for each sampling interval are recorded on the Boring Log, Figure A-2. All soil
samples were visually classified in accordance with the Unified Soil Classification System (USCS) described on
Figure A-1,

Representative soil samples obtained from the test pits and test boring were placed in closed containers and taken
to our laboratory for further examination and testing. The moisture content of each sample was measured and is
reported on the Test Pit Logs and Boring Log.

Project No. T-6165
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LOG OF BORING NO. 1

Figure No. A-2
Project: Talus Parcels 7 and 8 = Project No: T-6165-5 Date Drilled: Dec. 19, 2007
Client: J.R. Hayes and Sons Driller: Gregory Drilling _ LoggedBy: DPL N
Location: Issaquah, Washington Approx. Elev: N/A
™ Pocket Penetrometer
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N - L ]
217 to Stiff 1
22 1
23+
E = = 45.9 *
BT LL=89 >
Ay PI=40
28 Gray SILTSTONE, moist. (Bedrock) Very Stiff to
59 ] Very Hard
i 50/5"
30 301 &
bl | =
32 Boring terminated at 31 feet.
33- Mo groundwater observed.
34
a5
Terra

Mote: This borehole log has been prepared for geotechnical purposes. This
infermation pertains onky o this bering location and should nat be interpeted
as being Indicative of other areas of the site.

Associates, Inc.

Consultants in Geotechnical Engineering, Geology
and Environmental Earth Sciences




LOG OF TEST PIT NO. 1

FIGURE A-3
PROJECT NAME: Talus Parcels 7 and 8 PROJ. NO: T-6165-1 LOGGED BY: [P
LOCATION: _|ssaguah, Washington_ SURFACE CONDS: Brush AFPPROX. ELEV: 530
DATE LOGGED: December 10, 2007 DEPTH TO GROUNDWATER: N/A DEPTH TO CAVING: N/A
i
g ¢ £
E o DESCRIPTION At | E | & REMARKS
u - | = o
a é aE
| g
(FOREST DUFF, BLACKBEERRIES, ROOTS) |
Dark brown organic SILT, wet, Very Soft
1- -
15.7
2 —
3_
‘t_
Light brown silty SAND with gravel (slight disturbed
appearance from 1 to 5 feet), fine grained, cobbles to
5— small boulders, rools, some iron staining observed below Medium Dense
5 feet, wet to moist, (SM)
to Dense
6 | 154
? -
E ]
9 - |
|
10 | 12.0
[ Test pit terminated at 10 feet.
v No groundwater seepage observed. |
12
|
| | |
13- |
14— |
| |
15| , ]
Terra

NOTE: This subsurface information pertains only to this test pit location and should
not be inlerpreled as being indicative of other locations al the site,

Associates, Inc.
Consultants in Geotechnical Engineering
Gesology and
Environmental Earth Sciences




LOG OF TEST PIT NO. 2 FIGURE A-4

Emmmmbal Eanh Sciences

PROJECT NAME: Talus Parcels 7 and 8 PROJ. NO: T-6165-1 LOGGED BY: DPL
LOCATION: _|ssaquah, Washington SURFACE CONDS: Grass APPROX. ELEV: 544’
DATE LOGGED: December 10,2007  DEPTH TO GROUNDWATER: N/A DEPTH TO CAVING: 310 12 Feet
iy
- g £
£ g
CONSISTENCY!
3 E DESCRIPTION aeaneonar | B | £ REMARKS
a e
|
|
1 ==
13.5
2 —
3 —
4 M
FILL: gray to brown silty sand with gravel, some debris,
= fine grained. wet, Loose to
Medium Dense 18.6
B —_
7=
B —
|
L]
18.0
10
14 15.4
12—
Test pit terminated at 12 feet due to extensive caving.
o Mo groundwater seepage observed.
|
14—
| | ,
15— |
Terra
NOTE: This subsurface information pertaing only to this test pit location and should Associates, Inc.
not ba interpreted as being indicative of other locations at the site, ‘ Consulants in Geotechnical Engineering
Geology and




LOG OF TEST PIT NO. 3

FIGURE A-5

PROJECT NAME: Talus Parcels 7 and 8 PROJ. NO: T-6165-1 LOGGED BY: DP

LOCATION: _Issaguah, Washington SURFACE CONDS: (Grass

APPROX. ELEV: 534"

DATE LOGGED: December 10, 2007 DEPTH TO GROUNDWATER: N/A DEPTH TO CAVING: N/A

. |' &
il E
e ; CONSIS /| z
£l 2 | DESCRIPTION e | & [ & REMARKS
| 3 x| &
o " 5
4
1—
|
2 =
FILL: black to dark brown organic silt, wood debris, roots,
wet.
2 Very Soft
to Soft
4
5_
ﬁ_
T Brown silty SAND with gravel, mottied, fine grained, moist
to wet, (SM) | Medium Dense
57.3
8- 1
338
a
: ' Stiff to
Gray to grayish-brown elastic SILT. slightly motfled, wet to
10 moist. (MH) Hard
|
|
1
12—
Test pit terminated at 12 feet. |
. Mo groundwater seepage observed.,
15— |
| Terra

NOTE: This subsurface information pertains only 1o this 1est pil location and should
not be interpreled as being indicative of othar locations al the site,

Associates, Inc.
Consultanis in Geolechnical Enginaering
Geology and
Emvironmenial Earth Sciences




LOG OF TEST PIT NO. 4 FIGURE A-6

PROJECT NAME: Talus Parcels 7 and 8 __ PROJ.NO: T-6165-1_ __ LOGGED BY: DPL
LOCATION: Issaquah, Washington SURFACE CONDS: Grass ____ APPROX. ELEV: 506"
DATE LOGGED: December 10, 2007  DEPTH TO GROUNDWATER: N/A DEPTH TO CAVING: N/A
=| 4 E
£ i CONSISTENCY/ i
| Z DESCRIPTION RELATVE DENSITY | & | & REMARKS
& 3 z | &
a8 & S
g
| (4 to 6 inches GRASS/SOD organic silt) Very Soft |
I
4=
13.6
2- |
3 —
. - Brown silty SAND with gravel, some mottling, fine
grained, cobbles to small boulders, semi-cemented, wet
| to moist. (SM) Medium Dense
5— to Dense
6_
7 16.9
|
B_
9 14.5
10 l
Test pit terminated at 10 foat,
gL Mo groundwater seepage observed. |
12— ‘
' | |
13— ' |
| I |
14 | | |
o | |
Terra

Associates, Inc.
Consultants in Geotechnical Engineering
Gealogy and
Envirenmental Earth Sciences

HOTE: This subsurface information pertains only to this test pit location and should
net be inlerpreled as being indicative of other locations at the sie. |




PROJECT NAME: Talus Parcels ¥ and 8

LOG OF TEST PIT NO. 5

LOGATION: |ssaquah, Washington SURFACE CONDS: Grass.

DATE LOGGED: December 10, 2007

FIGURE A-7

PROJ. NO: T-6165-1 LOGGEDBY: DPL

APPROX. ELEV: 504'

DEPTH TO GROUNDWATER: 55Feel =~ DEPTHTOCAVING: Dto6 Feel

| &
w
- [=] =
£l & 5
z| g DESCRIPTION T | B REMARKS
= =
W= §
(=]
(4.5 inches GRASS/SOD organic silt)
1= FILL: black to dark brown crganic silt with roots, sticks,
2
3 -
Soft
4 =
5 o=
- 49.5
E_.
7
8- FILL: brown sandy silt mixed bum't wood pieces, wel, Medium Dense
I 373
-
10—
Test pit terminated at 10 feet.
Moderate groundwater seepage observed at 5.5 feet.
11 Test pit sidwall caving from 0 to § feet,
|
12+
|
13—
| |
14 |
15| | S
Terra

MOTE: This subsurface information pertains only 1o this test pil location and should
net be interpreted as being indicative of other locations al the site.

Associates, Inc.
Consultanis in Geotechnical Engineering
Geology and
Environmental Earth Sciences




LOG OF TEST PIT NO. 6 FIGURE A-8

PROJECT NAME: Talus Parcels 7 and 8 PROJ. NO: T-6165-1 LOGGED BY: DP
LOCATION: _|ssaquah, Washinglon SURFACE CONDS: Brush APPROX. ELEV: 548
DATE LOGGED: December 10, 2007 DEPTH TO GROUNDWATER: N/A DEPTH TO CAVING: N/A
B B
| g DESCRIPTION e sy | i REMARKS
o = w
G 3 e :
12 inches dark brown organic SILT, wood debris, cobbles,
roots, wet. Soft
1 — RN e —
2 —_
58.3
3+ Light brewn to brown sandy elastic SILT some gravel, iron
stained, wet. (MH) |
4 |
Medium Stiff
5 40.5
oE Mixed with weathered siltstone pieces below 7 feal.
77—
8- | i =
| Dark gray elastic SILT mixed weathered siiistone pieces,
g some iron staining, wet. (MH) Siiff
49.0
10— | i
Test pit terminated at 10 feet.
41— No groundwater seepage observed.
12
13 |
14 —i
' |
15— |
Terra

Associates, Inc.
Consuitants in Geotechnical Engineering
Geology and
Enmvironmental Earth Sciences

MNOTE: This subsutface information pertains only 1o this test pit location and should
not be interpreted as being indicative of other locations at the site.




PROJECT NAME: Talus Parcels 7 and 8 —
LOCATION: _|ssaquah, Washinglon
DATE LOGGED: December 11, 2007 _

LOG OF TEST PIT NO. 10

PROJ. NO: T-6165
SURFACECONDS: Brush
DEPTH TO GROUNDWATER: § Feet DEPTH TO CAVING: M/A

FIGURE A-9

LOGGED BY: DPL
APPROX. ELEV:

L
£ s ;
=
u CONSISTENCY! =
E g DESCRIPTION e B | & REMARKS
o = g
o o §
18 to 24 inches black organic SILT, lots of roots, sticks, | |
- wel. Very Soft
2
3_
Mixed crange brown to brown to gray elastic SILT (disturb
i appearance), iron stained, wet, (ML/CL) Medium Stiff
LL=130
PL=67 | to Stiff 68.1
5 Pl=63
¥ g - {
Brown efastic SILT, wet. (MH)
il Stiff
8t 61.5
Test pit terminated at & feat,
o Slight groundwater seepage cbserved at 6 faet.
10- I
| |
11
12—
13
|
|
14—
15— | ]
Terra

MOTE: This subsurface information pertains only 1o this test pit location and should
not be interpreted as being indicative of other locations at the site.

Associates, Inc.
Consuflants in Geotechnical Engineering
Geology and
Environmental Earth Sciences




PROJECT NAME: Talus Parcels 7 and 8

LOG OF TEST PIT NO. 11

PROJ. NO: T-§165-1

LOCATION: _|ssaquah, Washington  SURFACE CONDS: Brush

DATE LOGGED: December 10, 2007  DEPTH TO GROUNDWATER: 2.5 Feet DEPTH TO CAVING: N/A

LOGGEDBY: DPL
APPROX. ELEV: 535"

FIGURE A-10

| -
- [o] | '3-5
k| 2 i
E z DESCRIPTION Réﬁﬁfg‘:;% £ a. REMARKS
W | = = =
(=] (%]
=1
[+ 18
24 to 30 inches of black organic SILT with lots of sticks,
= small logs, rools, wet,
Soft
2=
5 |
Orange brown elastic SILT, fractured siltstone pieces, Soft
4 wet. (MH)
475
5 — 1
|
& | Brown SILTSTONE, fractured siltstone pieces, some Iron _ 28.2
, staining, wet. (Weathered bedrock) Medium Siff
7
a_
Orange brown SILTSTONE, fractured to semi-fractured, .
wet to moist. (Weathered bedrock) Medium Stiff 396
9_
10— Test pil terminated at 9.5 feet.
Slight groundwater seepage observed at 2.5 fest.
11- '
12
|
13._.
14—
|
15— [
i
Terra

MNOTE: This subsuriace information pertains only 1o this test pit location and should
net be interpreted as being indicative of other locations at the site,

Associates, Inc.
Consultants in Geotechnical Englnuering

Environmental Eanth Sciences

Gealogy and




APPENDIX B

WINSTABL GRAPHICAL OUTPUT
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Profile.out
*%* PCSTABLE **

by
Purdue University

modified by

: Peter J. Bosscher
University of wisconsin-Madison

--STope stability Analysis--
simplified Janbu, Simplified Bishop
or Spencer s Method of slices

PROBLEM DESCRIPTION Cross Section A-A' - Post Construction

BOUNDARY COORDINATES

14 Top Boundarijes
19 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right s0il Type
NOD. (ft) (ft) (ft) (ft) Below Bnd
1 0.00 42.00 5.00 44,00 1
2 5.00 44.00 19.00 46.00 1
3 19.00 46.00 41.00 56.00 1
4 41.00 56.00 48.00 56.00 1
5 48.00 56.00 84.00 58.00 2
6 84.00 SB.00 90.00 59.00 P
7 90.00 58.00 120.00 59.00 2
8 120.00 59.00 120.01 71.00 2
9 120.01 71,00 150.00 71.00 2
10 150.00 71.00 155.00 70.00 2
11 155.00 70.00 155.01 80.00 2
12 155.01 80.00 167 .00 82.00 2
13 167.00 82.00 167.01 104.00 2
14 167.01 104.00 178.00 104.00 2
15 0.00 32.00 7.00 34.00 2
16 7.00 34.00 18.00 36.00 2
17 18.00 36.00 38.00 50.00 2
18 38.00 50.00 48.00 56.00 Z
19 0.00 21.00 178.00 42.00 3

ISOTROPIC SOIL PARAMETERS

Page 1



Profile.out
3 Type(s) of soi]l

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

No. (pcf) (pcf) (psf) (deg) Param. (psH) No.
1 125.0 135.0 0.0 32.0 0.00 0.0 0
2 110.0 120.0 500.0 25.0 0.00 0.0 0
3 145.0 160.0 500.0 42.0 0.00 0.0 0

BOUNDARY LOAD(S)

3 Load(s) Specified

Load x-Left X-Right Intensit peflection
o o) (FO (ibjsafty (deg)

1 48.00 84.00 500.0 0.0

2 90.00 120.00 2500.0 0.0

3 121.00 150.00 2500.0 0.0

NOTE - Intensity Is Specified As A uniformly Distributed
Force Acting On A Horizontally Projected surface.

TIEBACK LOAD(S)
6 Tieback Load(s) Specified

Tieback X-Pos Y-Pos Load spacing Inclination Length
NO. (ft) (frd (1bs) (ft) (deq) (ft)
1 167.01  100.00 5000.0 6.0 15.00 10.0
2 167 .01 894.00 5000.0 6.0 15.00 10.0
3 167 .00 88.00 5000.0 6.0 15.00 10.0
4 155.01 75.00 5000.0 6.0 15.00 10.0
5 120.01 68.00 5000.0 6.0 15.00 10.0
6 120.00 62.00 5000.0 6.0 15.00 1

NOTE - An Egquivalent Line Load Is Calculated For Each Row Of Tiebacks
Assuming A uniform Distribution Of Load Horizontally Between
Individual Tiebacks.

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

100 Trial surfaces Have Been Generated.

10 surfaces Initiate From Each of 10 Points Equally Spaced
Page 2



Profile.out

Along The Ground Surface Between X = 80.00 ft.
and X = 120.00 ft.
Each surface Terminates Between X = 150.00 ft.
and X = 178.00 ft.

Unless Further Limitations were Imposed, The Minimum Elevation
At Which A Surface Extends Is ¥ = 0.00 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 Modified Bishop Method * *

Failure Surface Specified By 8 Coordinate Points

Point X=-surf y-surf

NO. (ft) (ft)
1 120.00 59,59
2 124.95 60.31
3 129.82 61l.41
4 134.60 62.88
5 139.26 64.71
G 143.76 66.89
7 148.08 69.41
8 150,30 70.94

Circle Center At X = 113.0 ; Y = 124.8 and Radius, 65.6

i 1_922 www

Failure Surface Specified By 8 cCoordinate Points

Point X=-surf ¥=-surf

NO. (ftd (ft)
1 120.00 59.59
2 124,94 60.36
3 129.81 61.48
4 134.59 62.95
5 139.26 64.75
6 143.78 66.89
7 148.13 69.34
8 150.50 70.90

Circle Center At X = 111.7 ; Y = 129.0 and Radius, 69.9
Page 3
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T E

Failure surface Specified By 8 Coordinate Points

Point
NO .

== Tt s W, B ST A S

X-surf
(ft)

120,00
124.97
129.89
134.70
139.37
143.88
148.18
150.88

Circle Center At X

b4

2.048

116.7 ; ¥ = 117.0 and Radius,

ke

Failure Surface Specified By 8 Coordinate Points

Foint
NO.

00 ~d O L B L P

X-surf
(ft)

120.00
124.98
129.90
134.73
139.44
144.00
148.38
151.79

Circle Center At X

E

2.180

Y-5urf
(ft)

59.59
60.06
60.95
62.23
63.90
65.96
68.37
70.64

116.6 ; Y = 120.7 and Radius,

=dd

Failure surface Specified By 9 Coordinate Points

Point
NO.

O L B A P ek

X-Surf
(ft)

120.00
124.98
129.98
134.90
139.66
144.18
148.38

Y-surf
(ft)

37.5

61.2



Profile.out

8 152.19 69.91
9 152.70 70.46
Circle Center At X = 125.7 ; ¥ = 97.3 and radius,
THE 2.64? KER

Failure surface specified By 9 Coordinate Points

Point X-Surf y-surf

No. (e (fr)
1 115.56 59.00
2 120.38 57.68
3 125.35 57.19
4 130.34 57.55
5 135.20 58.75
6 139.78 60.75
7 143.95 63.50
B 147.60 66.91
9 150.61 70.88

circle Center At X = 125.7 ; ¥ = 86.6 and Radius,
o e 2-665 kW

Failure Surface specified By 9 Coordinate Points

Foint X=-surf ¥-surf

NO. (ft) (ft)
1 120.00 59.59
2 124.97 59.02
3 129,97 59.15
4 134.90 59.98
5 139.67 61.48
(3] 144,18 63.63
7 148.35 66.40
8 152.09 69.71
9 152.72 70.46

Circle Center At X = 126.5 : ¥ = 94.8 and Radius,
-3 13 2?’5{] Fikk

Failure surface Specified By 10 Coordinate Points

Point X-surf ¥-surf
No. (ft) (fr)
1 111.11 59.00

Page 5

38.2

29.4

35.8
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10

Circle Center At X =

&

115.85
120.79
125.79
130.73
135.49
139.96
144.02
147.57
150.11

2.762

Profile.out

123.5 ; ¥ = 88.2 and Radius,

e

Failure Surface specified By 18 Coordinate Points

Point

D DD a8 TN B L

10
11
12
13
14
15
16
17
18

Circle Center At X =

&

X-surf
(ft)

120.00
124.97
129.97
134.95
139.86
144 .64
149,26
153.67
157.82
161.68
165.20
168.35
171.10
173.43
175.30
176.70
177.62
177.75

2.872

127.7 ; ¥ = 109.4 and Radius,

ik

Failure surface Specified By 9 Coordinate Points

Point

(=T e o R N =N RN O

X-surf
(ft)

120.00
124.94
129.94
134.89
139.68
144.20
148.35
152.05

y-5surf
(ft)

31.7

50.4



9

153.02

Circle Center At X =

i
X 0.00

22.25
A 44.50
X 66.75
I 89.00
s 111.25

133.50
F 155.75

{ IR I T T N A CRN NN (N R (A NN S O Y. O SR T TN TN R A N RNY N N SR RO TN SN S S N S (N NU S R A S I S (O N |

2.978

Profile.out

70.40
A R i Ak

444

44,50

92.2 and Radius,

89.00

33.5

T

111.25

SR S FRERE RS gacaaoaa Fugesyesicy

&
*

B ow

= w
-
8w
W
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Profile.out
*% PCSTABLG **

by 2
Purdue University

modified by
. Peter J. Bosscher
University of wisconsin-madison

_ -=Slope stability Analysis--
simplified Janbu, Simplified Bishop
or Spencer s Method of slices

PROBLEM DESCRIPTION Cross Section A-A' - Post Construction -

seismic
BOUNDARY COORDINATES
14 Top Boundaries
19 Total Boundaries
Boundary X-Left yY-Left X-Right Y-Right soil Type
NO. (ft) (ft) (ft) (ft) Below Bnd
1 0.00 42.00 5.00 44 .00 1
2 5.00 44 .00 19.00 46.00 1
3 19.00 46.00 41.00 56.00 1l
4 41.00 56.00 48,00 56.00 1
5 48.00 56.00 84 .00 58.00 2
B B4.00 58.00 90.00 59.00 2
7 90.00 59.00 120.00 54.00 2
8 120.00 59.00 120.01 71.00 2
9 120.01 71.00 150.00 71.00 2
10 150.00 71.00 155.00 70.00 2
11 155.00 70.00 155.01 80.00 2
12 155.01 80.00 167.00 82.00 2
13 167.00 82.00 167.01 104.00 P
14 167.01 104.00 178.00 104.00 2
15 0.00 32.00 7.00 34.00 2
16 7.00 34.00 18.00 36.00 2
17 18.00 36.00 38.00 50.00 2
18 38.00 50.00 48.00 56.00 2
19 0.00 21.00 178.00 42.00 3

ISOTROPIC S0IL PARAMETERS

Page 1



Profile.out
3 Type(s) of soil

soil Total saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit wt. Intercept Angle Pressure Constant surface

No. (pcf) (pcf) (psf) (deg) Param. (psf) NO.
1 125.0 135.0 0.0 32.0 0.00 0.0 0
2 110.0 120.0 500.0 25.0 0.00 0.0 4]
3 145.0 160.0 500.0 42.0 0.00 0.0 0

A Horizontal Earthquake Loading Coefficient
0f0.310 Has Been Assigned

A Vertical Earthquake Loading Coefficient
0f0.000 Has Been Assigned

Cavitation Pressure = 0.0 psf

BOUNDARY LOAD(S)
3 Load(s) specified

Load X-Left X-Right Intensit peflection
No. (fr) (ft) (besqftg (deg)

1 48.00 84.00 500.0 0.0

2 90.00 120.00 2500.0 0.0

3 121.00 150.00 2500.0 0.0

NOTE - Intensity Is Specified As A uniformly Distributed
Force Acting On A Horizontally Projected surface.

TIEBACK LOAD(S)
6 Tieback Load(s) specified

Tieback x-Pos Y-Pos Load Spacing Inclination Length
No. (fr) (ft) (1bs) (fr) (deg) (ft)

1 167.01  100.00 5000.0 6.0 15.00 10.0

2 167.01 94.00 5000.0 6.0 15.00 10.0

3 167.00 88.00 5000.0 6.0 15.00 10.0

4 155.01 75.00 5000.0 6.0 15.00 10.0

5 120.01 68.00 5000.0 6.0 15.00 10.0

6 120.00 62.00 5000.0 6.0 15.00 10.0

NOTE - An Equivalent Line Load Is Calculated For Each Row Of Tiebacks
Assuming A Uniform Distribution Of Load Horizontally Between
Individual Tiebacks.

Page 2
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A Critical Failure Surface searching Method, Using A Random
Technique For Generating Circular surfaces, Has Been specified.

100 Trial surfaces Have Been Generated.

10 surfaces Initiate From Each of 10 Points Equally Spaced
Along The Ground Surface Between X 80.00 ft.

and X = 120.00 ft,
Each surface Terminates Between X = 150.00 fr.
and X = 178.00 fr.

Unless Further Limitations were Imposed, The Minimum Elevation
At wWhich A surface Extends Is Y = 0.00 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 Modified Bishop Method * *

Failure Surface specified By 8 Coordinate Points

Point X-surf ¥-surf
NoO. (ft) (fr)
1 120.00 59.59
2 124.95 60.31
3 129.82 61.41
4 134.60 62.88
5 139,26 64.71
(7] 143.76 66.89
7 148.08 69.41
8 150.30 70.94

Circle Center At X = 113.0 ; v = 124.8 and Radius, 65.6

e 1.556  *w*

Failure surface specified By 8 Coordinate Points

Point X-surf y-surf
No. {ft) (ft)

Page 3
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1 120.00 59.59
2 124.94 60.36
3 129.81 61.48
4 134.59 62.95
3 139.26 64.75
6 143.78 66.89
7 148.13 69.34
8 150.50 70.90

Circle Center At X = 111.7 ; Y = 129.0 and Radius, 69.9

W ].565  wws

Failure surface Specified By 8 Coordinate Points

Point ®-surf y-surf
NoO. (ft) ft)
1 120.00 59.59
2 124.97 60.09
3 129.89 61.03
4 134.70 62.39
5 139.37 64.16
B 143 .88 66.33
7 148.18 68.88
8 150.88 70.82

Circle Center At X = 116.7 ; ¥ = 117.0 and Radius, 57.5

R 1_531 Hhw

Failure Surface Specified By & cCoordinate Points

Point X-surf Y-surf

No. (ft) (ftd
1 120.00 59.59
2 124,98 60.06
3 129.90 60.95
4 134.73 62.23
5 139.44 63.90
6 144,00 65.96
7 148.38 68.37
8 151.79 70.64

Circle Center At X = 116.6 ; Y = 120.7 and Radius, 61.2

Hwud 1.707 ww

Failure surface Specified By 9 Coordinate Points
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Point
NO .

000 ~J Iy un B ik B =

X-surf
(ft)

120.
124,
129.
134.
139.
144,
148.
152.
152.

Circle Center At

wrdr

7 AR —

1.968

Profile.out
y-surf
Ft)

125.7 ;: ¥ = 97.3 and RrRadius,

224

Failure surface specified By 18 Coordinate Points

Point
NO.

WD 00 =1 TN U I L B =

10
11
12
13
14
15
16
1
18

Circle Center At X =

i i

¥-surf
(ft)

120.
124,
129.
134.
139.
144,
149.
153.
157,
161.
165.
168.
171.
173
P
176.
177.
177.

75

2.003

¥-surf
(ft)

59.59
59.07
59.04

127.7 ; ¥ = 102.4 and Radius,

Hwk

Failure surface Specified By 9 Coordinate Points

Point
NO.

L%, R R N

¥-surf
(ft)

120.
124.
129,
134.
139.

00
97
97
20
67

y-5surf
(ft)

59.59
59.02
59.15
59.98
61.48
Page 5
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6 144.18 63.63
7 148.35 66,40
8 152.09 69.71
9 152.72 70.46
circle Center At X = 126.5 ; Y= 94.8 and Radius, 35.8
TERE 2.025 TREHE

Failure surface specified By 9 Coordinate Points

Point X-surf y-surf
No. (ft) (ft)
1 115.56 59.00
2 120.38 57.68
3 125.35 57.19
4 130.34 57.55
5 135.20 58.75
6 139.78 60.75
7 143.95 63.50
8 147 .60 66.91
9 150.61 70.88

Circle Center At X = 125.7 ; ¥ = 86.6 and Radius, 29.4

W 2.D54 wHRw

Failure surface specified By 19 Coordinate Points

Point %-surf y-surf
NO . (ft) (ft)
1 115.56 59.00
2 120.37 57.66
3 125.30 56.83
4 130.29 56.53
5 135.29 56.76
6 140.23 57.52
7 145.07 58.80
8 149.74 60.58
9 154.19 62.84
10 158.39 b5.57
11 162.27 68.72
12 165.79 72,27
13 168.92 76.17
14 171.62 80.37
15 173.86 84.84
16 175.61 89.53
17 176.86 94.37
18 177.59 99,32
19 177.78 104.00

circle Center At X = 130.6 ; ¥ = 103.7 and Radius, 47.2

Page 6
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Yo i v

Failure Surface Specified By 10 Coordinate Points

Point
NO.

LD 00 =J Th LN B ) =

10

X-surf
(ft)

111.11
115.85
120.79
125.79
130.73
135.49
139.96
144.02
147.57
150.11

Ccircle Center At X =

Ehw

22.2%

A 44.50

X 66.75

I 89.00

2.143

[H TRt RN T CO T Y BRI A N EN R (R O O R I TR TR - B PO S M

y-surf
(ft)

123.5 ; ¥ = B88.2 and Radius, 31.7

=k

A X I 5 F T

22.25 44.50 66.75 89.00 111.25

Ll e LU e I+=2--1----+
*

*

*/1



111.25

133.50

155.75

178.00

" o TR T (N G N TR N RN I N SN IS O I R U B O N R

profile.out
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cccccccc
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** PCSTABLG *¥%

by :
Purdue University

modified by

) Peter J. Bosscher
university of wisconsin-Madison

--slope Stability Analysis--
simplified Janbu, simplified Bishop
or Spencer s Method of Slices

PROELEM DESCRIPTION Cross Section B-B' - Post Construction

BOUNDARY COORDINATES

27 Top _ Boundaries
32 Total Boundaries

Boundary x-Left Y-Left X-Right Y-Right soil Type
NO. (ft) (fr) (ft) (ft) Below Bnd
i 0.00 86.00 9.00 86.00 1
2 9.00 86.00 9.01 91.00 1
3 9.01 91.00 11.01 91.00 1
4 11.01 91.00 22.00 92.00 2
5 22.00 92.00 28.00 94.00 2
(7] 28.00 94.00 58.00 94.00 P
7 58.00 94.00 58.01 104,00 P
a 58.01 104.00 58.02 105.00 1
9 58.02 105.00 64 .00 105.00 1
10 64.00 105.00 84.00 106.00 2
11 84.00 106.00 115.00 108.00 P
12 115.00 108.00 134.00 108.00 2
13 134.00 108.00 134.01 120.00 2
14 134.01 120.00 173.00 120.00 2
15 173.00 120.00 173.01 124.00 2
16 173.01 124.00 185.00 126.00 2
17 185.00 126.00 185.01 128.00 2
18 185.01 128.00 185.02 140.00 3
19 185.02 140.00 150.00 142.00 3
20 190.00 142.00 195.00 142.00 3
21 195.00 142.00 225.00 144 .00 3
22 225.00 144.00 232,00 145.00 3
23 232.00 145.00 250.00 145.00 3
24 250.00 145.00 250.01 150.00 3
25 250.01 150.00 250.02 159.00 1
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26 250.02 159.00 290.00 159.00 1
27 290.00 159.00 317.00 160.00 1
28 250.01 150.00 317.00 160.00 3
29 185.01 128.00 198.00 128.00 2
30 198.00 128.00 317.00 138.00 2
31 0.00 80.00 11.00 80.00 2
32 11.00 80.00 11.01 91.00 2

ISOTROPIC 50IL PARAMETERS

3 Type(s) of soil

soil Total saturated Cohesion Friction Pore Pressure Pijez.
Type Unit wWt. Unit wt. Intercept Angle Pressure Constant Surface

No. (pcf) (pcf) (psf) (deg) Param. (psf) No.
1 125.0 135.0 0.0 32.0 0.00 0.0 0
2 130.0 140.0 50.0 38.0 0.00 0.0 0
3 120.0 130.0 0.0 28.0 0.00 0.0 ]

EOUNDARY LOAD(S)
8 Load(s) specified

Load X-Left X-Right Intensit peflection
NO. (ft) (ft) (1bf5qft§ (deg)

1 28.00 58.00 2500.0 0.0

2 59.00 84.00 2500.0 0.0

3 85.00 114.00 500.0 0.0

4 115.00 134.00 2500.0 0.0

5 135.00 173.00 2500.0 0.0

6 195.00 225.00 500.0 0.0

7 232.00 250.00 2500.0 0.0

8 251.00 290.00 2500.0 0.0

NOTE - Intensity Is Specified As A Uniformly Distributed
Force Acting On A Horizontally Projected surface.

TIEBACK LOAD(S)
2 Tieback Load(s) specified

Tieback X-Pos Y-Pos Load Spacing Inclination Length
NO. (ft) (ft) (1bs) (fo) (deg) (ft)

1 250.02 156.00 5000.0 6.0 15.00 10.0

2 250.01 150.00 5000.0 6.0 15.00 10.0

Page 2
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NOTE - An Equivalent Line Load Is cCalculated For Each Row Of Tiebacks
Assuming A Uniform Distribution of Load Horizontally Between
Individual Tiebacks.

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

100 Trial surfaces Have Been Generated.

10 surfaces Initiate From Each of 10 points Equally Spaced

Along The Ground Surface Between X = 232.00 ft.
and X = 250.00 ft.
Each surface Terminates Between X = 260.00 ft.
and X = 317.00 ft.

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

5.00 ft. Line Segments Define Each Trial Failure Surface.

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

Failure Surface Defined B8y 9 Coordinate Points

Point X-surf Y-surf
NGO, (fr) (fr)
1 234.00 145.00
2 238.63 143.11
3 243.60 142.53
4 248.54 143.30
5 253.10 145.35
b 256.94 148.55
7 259.79 152.66
B 261.44 157 .38
9 261.55 159.00

Factor of safety For The Preceding Specified Surface = NaN

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

Failure surface pDefined By 10 CGurginate Points
Page
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Point X-surf Y-surf

No. (ft) (ft)
1 234.00 145.00
P 238.91 144.05
3 243.90 143.78
4 248 .89 144.18
5 253.77 145,24
6 258.47 146.96
7 262.89 149,29
8 266,96 152.19
9 270.61 155.62
10 273.35 159.00

Factor of Safety For The Preceding Specified Surface = NaN

The Factor of safety For The Trial Failure surface pefined
By The Coordinates Listed Below Is Misleading.

Failure Surface pefined By 21 Coordinate Points

Point X-surf y-surf
NO. (ft) (ft)
i 236.00 145.00
2 239.54 141.46
3 243 .43 138.32
4 247 .62 135.61
5 252.09 133.35
6 256.76 131.57
7 261.60 130.30
8 266,54 129.55
] 271.53 129.32
10 276.52 129.61
11 281.46 130.44
12 286.27 131.77
13 290,92 133.61
14 295,35 135.93
15 299 .52 138.70
16 303.36 141.90
17 306.85 145.48
18 309.94 149,41
19 312.60 153.64
20 314.80 158.13
21 315.46 159.94

Factor Of safety For The Preceding Specified Surface =###x#ss

The Factor Of safety For The Trial Failure surface bDefined
Page 4
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By The Coordinates Listed Below Is Misleading.

Failure surface pefined By 20 Coordinate Points

Point X-surf Y-surf
NO. (ft) (ft)

1 240.00 145.00
2 243.76 141.71
3 247 .85 138.82
4 252.21 136.38
5 256,81 134.41
6 261,58 132.94
7 266.49 131.97
8 271.47 131.51
9 276.47 131.58
10 281.43 132.18
11 286.31 133.29
12 291.04 134.90
13 295.58 137.00
14 299,87 139.56
15 303.88 142.56
16 307.54 145.96
17 310.83 149.72
18 313.71 153.81
19 316.15 158.17
20 316.93 160,00

Factor Of Safety For The Preceding Specified Surface =#####++

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

Failure surface pefined By 19 Coordinate Points

Point ¥-surf y-surf
MO, (ft) (fr)
1 242 .00 145.00
2 245,57 141.50
3 249,54 138.45
4 253.83 135.89
5 258.40 133.86
(3] 263.18 132.39
7 268.10 131.49
8 273.09 131.19
9 278.08 131.48
10 283.00 132.35
11 287.79 133.81
12 292 .36 135.82
13 296,67 138.36
14 300.64 141.40
15 304.23 144 .88



16
17
18
19

307.37
310.04
312.18
312.96

Profile.out
148.77
153.00
157.52
159.85

Factor of safety For The Preceding Specified Surface =-74.155%

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

Failure surface pefined By 20 Coordinate Points

Point
NO.

RO O =0 7 A B L P

X-surf
(fo)

242,00
245.63
249.62
253.92
258.47
263.23
268.12
273.10
278.10
283.06
287.91
292.61
297.08
301.28
305.15
308.64
311.72
314.34
316.47
316.81

¥Y-surf
(ft)

145.00
141.56
138.55
135.99
133.93
132.38
131.38
130.92
131.01
131.66
132.86
134.59
136.82
139.54
142.71
146.28
150.23
154.48
159.01
159.99

Factor Of safety For The Preceding Specified surface =-42.318

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

Failure surface pefined By 18 Coordinate Points

Point
NO.

LAl P =

X-surf
(ft)

244.00
247 .64
251.67

¥-surf
(ft)

145.00

141.57

138.61
Page 6
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4 256.02 136.15
3 260. 64 134.24
6 265.46 132.90
7 270.40 132.15
8 275.40 132.00
9 280.38 132.46
10 285.27 133.52
11 289.99 135.16
12 294 .48 137.35
13 298.67 140.08
14 302.51 143.29
15 305.92 146.94
16 308.88 150.97
17 311.32 155.34
18 313.17 159.86

Factor Of safety For The Preceding Specified surface =-48.168

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

Failure surface pefined By 19 Coordinate Points

Point X-surf ¥-surf
NO. (ft) (fr)
1 244,00 145.00
2 247 .56 141.49
3 251.51 138.42
4 255.79 135.83
5 260.34 133.76
6 265.10 132.22
7 270.00 131.25
8 274.98 130.86
9 279.98 131.04
10 2584.92 131.81
11 289.74 133.14
12 294,37 135.03
13 298.75 137.44
14 302.82 140.34
15 306.53 143.70
16 309.82 147 .46
17 312.66 151.58
18 314.99 156.00
19 316.54 159.98

Factor of safety For The Preceding Specified Surface =-28.443

The Factor Of safety For The Trial Failure surface pefined
By The Coordinates Listed Below Is Misleading.
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Failure surface Defined By 18 Coordinate Points

Point ¥-surf y-surf
No . {(ft) (ft)
1 244.00 145.00
. 247 .68 141.62
3 251.75 138.70
4 256.13 136.31
5 260.78 134.46
6 265.62 133.19
7 270.57 132.52
8 2T5%.57 132.45
g 280.54 133.00
10 285.41 134.14
11 290.10 135.86
12 294 .55 138.15
13 298.69 140.95
14 302.46 144,24
15 305.80 147.96
16 308.66 152.06
17 311.00 156.47
18 312.29 159.83

Factor Of safety For The Preceding Specified Surface =-65.543

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

Failure surface pefined By 18 Coordinate Points

Point *-surf y-surf
NO. {ft) L)
1 246.00 145.00
2 249,61 141,54
3 253.63 138.56
4 257.98 136.09
5 262.60 134.18
6 267 .42 132.86
7 272.36 132.13
8 277.36 132.03
9 282.34 132.54
10 287.21 133.66
11 291.91 135.37
12 296.36 137.65
13 300.49 140. 46
14 304.25 143.75
15 307.58 147 .49
16 310.41 151.61
17 312.72 156.04
18 314.15 159.89
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Factor of safety For The Preceding Specified surface =-27.630

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

Failure surface pDefined By 18 Coordinate Points

Point ¥-surf
NO. (ft)
1 246.00
2 249.95
3 254.22
4 258.75
5 263.49
6 268,38
7 273.35
8 278.35
9 283.31
10 28B8.18
11 292.89
12 297.38
13 301.60
14 305.50
15 309.02
16 312.13
17 314.78
18 316.10

y-surf
(ft)

145,
141.
139.
137.
135.
134.
134.
134.
134,
135.
137.
139.
142.
145.
149.
153.
157.
159.

Factor Of safety For The Preceding Specified surface =-42.167

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

Failure surface pefined By 19 Coordinate Points

Point X-surf
NO. (fr)

246.00
249.54
253.48
257.78
262.36
267.16
272.09
277.09
282.07
286.96
291.68

0 00~ O B g B

=

¥-surf
{ft)

145.
141.
138.
133,
133.
132.
131.
131.
131.
132.
134.

46
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12 296.16 136.75
13 300.33 139.50
14 304.13 142.76
15 307.50 146.45
16 310.38 150.54
17 312.73 154.95
18 314.51 159.63
19 314.58 159.91

Factor of safety For The Preceding Specified surface =-24.369

The Factor of safety For The Trial Failure Surface pefined
By The Coordinates Listed Below Is Misleading.

Failure surface Defined By 18 Coordinate Points

Point X-5urf ¥-surf
NO. (fr) (fr)
1 246.00 145.00
2 250.16 142.22
3 254.58 139.89
4 259.22 138.02
5 264.02 136.65
6 268.95 135.77
7 273.94 135.42
8 278.93 135.57
9 283.89 136.25
10 2B8.74 137.43
11 293.45 139.11
12 297.97 141.27
13 302.23 143.88
14 306.20 146.91
15 309.84 150. 35
16 313.10 154.14
17 315.95 158.24
18 316.92 160.00

Factor of safety For The Preceding Specified Surface =#*##%w#=

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

Failure surface Defined By 19 Coordinate Points

Point ¥-surf ¥-surf
NO. (ftr) (ft)
1 246.00 145.00

Page 10
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. 249.54 141.47
3 253.47 138.38
4 257.75 135.79
5 262.31 133.73
6 267 .08 132.23
7 271.99 131.32
8 276.98 131.00
9 281.97 131.27
10 286.90 132.15
11 291.68 133.60
12 296.25 135.62
13 300.55 138.18
14 304.52 141.22
15 308.09 144.73
16 311.21 148.63
17 313.84 152.88
18 315.95 157.41
19 316.79 159.99

Factor Oof safety For The Preceding Specified surface =-21.168

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

Failure surface pefined By 16 Coordinate Points

Point X-surf ¥-surf
ND. (ft) (ftd
1 248.00 145.00
2 251.58 141.51
3 255.63 138.58
4 260.07 136.28
5 264.80 134.66
(3] 269.72 133.76
7 274.72 133.59
8 279.68 134.15
9 284.51 135.45
10 289.10 137.44
11 293.34 140.09
12 297.15 143.33
13 300.44 147.09
14 303.13 151.31
15 305.18 155.87
16 306.23 159,60

Factor Of safety For The Preceding Specified Surface =-56.967

The Factor Of safety For The Trial Failure Surface Defined
By The Coordinates Listed Below Is Misleading.
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Failure surface Defined By 17 Coordinate Points

Point X-surf ¥-surf
NO. (ft) (3 )
1 248.00 145.00
P 252.08 142.11
3 256.46 139.70
4 261.08 137.79
5 265.89 136.42
6 270.82 135.60
7 275.81 135.33
8 280.81 135.64
9 2B5.73 136.50
10 290.53 137.91
11 295.14 139.85
12 299.49 142.30
13 303.55 145.22
14 307.25 148.59
15 310.55 152.34
16 313.41 156.45
17 315.29 159.94

Factor of safety For The Preceding Specified surface =-40.752

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

Failure surface pefined By 6 Coordinate Points

Point x-surf y-surf

NO. (ft) (ft)
1 250.00 145.25
2 253.93 148.34
3 257.77 151.55
4 261.52 154.85
5 265.17 158.27
6 265.91 159.00

Factor of safety For The Preceding specified surface = MaN

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

Failure surface pDefined By 18 Coordinate Points

Point X-surf ¥-surf
Page 12
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No (ft) (ft)
1 250.00 145.25
2 253.54 141.72
3 257.50 138.66
4 261.81 136.14
5 266.41 134.18
6 271.23 132.83
7 276.17 132.09
8 281.17 132.00
9 286.14 132.54

10 291.00 133.71

11 295.68 135.49

12 300.08 137.85

13 304.16 140.75

14 307.83 144,15

15 311.03 147 .98

16 313.73 152.20

17 315.86 156.72

18 316.92 160.00

Factor of safety For The Preceding Specified surface =-13.311

The Factor of Ssafety For The Trial Failure Surface Defined
By The Coordinates Listed Below Is Misleading.

Failure surface pefined By 18 Coordinate Points

Point »-surf y-surf
NO. (ft) (fo)
1 250.00 145.25
2 253.78 141.98
3 257.94 139.20
4 262 .40 136.94
5 267.10 135.25
6 271.98 134.15
7 276.96 133.66
8 281.96 133.78
9 Z2B6.90 134.51
10 291.72 135.84
11 296.34 137.76
12 300.69 140,22
13 304.71 143.20
14 308.33 146.65
15 311.50 150.51
16 314.17 154.74
17 316.31 159.26
18 316.55 159.98

Factor Of safety For The Preceding Specified surface =-15.722
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The Factor of safety For The Trial Failure surface pefined
By The Coordinates Listed Below Is Misleading.

Failure surface pefined By 9 Coordinate Points

Point X-surf y-surf

No. (ft) (ft)
1 250.00 145.25
2 254.62 147.16
3 259.24 149,08
4 263.85 151.02
5 268.45 152.97
6 273.05 154.93
7 277 .64 156.91
B 282.23 158.90
g 282.46 159.00

Factor of safety For The Preceding Specified Surface = NaN

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
ND. (ft) {(ft3
1 238.00 145.00
Z 242.91 144.03
3 247.90 143.76
4 252.88 144.18
5 257 .76 145.29
6 262.43 147.07
i 266.81 149 48
8 270.81 152 .48
9 274,35 156.01
10 276.61 159.00

Ccircle Center At X = 247.4 : ¥ = 179.6 and Radius, 35.8

e 1.827 &k

Failure surface specified By 9 Coordinate Points

Page 14
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Point X-surf ¥-surf
ND. (ft) (ft)
1 238.00 145.00
2 242.76 143.46
3 247 .73 142.96
4 252.70 143.53
5 257.43 145.14
6 261.72 147.72
7 265.36 151.14
8 268.19 155.26
9 269,72 159.00

Circle Center At X = 247.6 ; ¥ = 166.4 and Radius, 23.4

& 1_35? #drd

Failure surface Specified By 11 Coordinate Points

Point X-surf ¥Y-surf
NO. (ft) (ft)
1 238.00 145.00
2 242.96 144 .33
3 247.95 144,19
4 252.94 144,57
5 257.86 145.47
6 262 .65 146.89
7 267.27 148.80
8 271.66 151.19
9 275.78 154.03
10 279.58 157.28
11 281.20 159.00

Circle Center At X = 246.8 ; ¥ = 191.7 and Radius, 47.5

are 1.902 =+

Failure surface Specified By 11 Coordinate Points

Point X-Surf y-surf
NO . (ft) (ft)
1 232.00 145.00
2 236.79 143.55
3 241.73 142 .82
4 246.73 142 .82
5 251.68 143.55
6 256.46 145.00
7 260.99 147.14
B 265.15 149.91
] 268.86 153.26
10 272.04 157.11
11 273.18 159.00
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Circle Center At X = 244.2 ; ¥ = 176.8 and Radius, 34.1

sr o de zlﬂﬂn % b dr

Failure surface Specified By 10 Coordinate Points

Point X-surf y-surf
NO. (ft) (ft)
1 236.00 145.00
2 240,57 142.97
3 245,47 141,98
4 250.47 142.10
5 255.32 143.30
[ 259.79 145.55
7 263.66 148.71
8 266.74 152.65
9 268 .88 157.17
10 269.30 159.00

Circle Center At X = 247.5 : ¥ = 164.6 and Radius, 22.7

ek 2.123 # e

Failure surface Specified By 10 Cocrdinate Points

Point x-surf y-surf

NO . (ft) (fod
1 236.00 145.00
2 240.48 142.78
3 245.37 141.72
4 250.37 141.90
5 255.17 143.29
6 259.49 145.81
7 263.06 149,31
8 265.66 153.58
9 267.14 158.35
10 267.18 159.00

Circle Center At X = 247.2 ; ¥ = 161.9 and Radius, 20.3

1% 2.214 il

Failure surface Specified By 10 Coordinate Points

Point X-surf y-surf

NO. (ft) (ft)
1 238.00 145.00
. 242.49 142 .81
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10

Circle Center At X =

ko

Failure surface Specified By 13

POINt
NO .

D O~ W P

247 .37
252.37
257.24
261.73
265.61
268.67
270.77
271.26

2.263

x-surf
(ft)

232.00
236.93
241.91
246.91
251.90
256.85
261.73
266.52
271.18
275.68
280.01
284.13
287.22

Circle Center At X

wEd

Failure surface Specified By 9

8
s
]
rt

D00 ] O e L P g

2.287

x-surf
(fr)

248.00
252.69
257 .67
262.59
267.11
270.89
273.69
275.30
275.36

Circle Center At X

wEE

2.297

249.8

et

245

wEdk

256.8

wEE

Profile.out
141.68
141.69
142.82
145.02
148.17
152.12
156.66
159.00

R

y-surf
(ft)

145.00
144.17
143.71
143.65
143.96
144.66
145.74
147.19
149.00
151.17
153.67
156.51
159.00

F Y=

¥-surf
(ft)

145.00
143.27
142.84
143.73
145.89
149.15
153.29
158.03
159.00

v Y= 161.7

Page 17

163.6 and Radius,

Coordinate Points

208.6 and Radius,

Coordinate Points

and rRadius,

22.0

65.0

18.9



Failure Surface specified By 11 Coordinate Points

Profile.out

Point X-surf Y-Surf
NO. (ft) (ft)
1 242,00 145.00
2 246.66 143.19
3 251.56 142.18
4 256.55 142.00
5 261.51 142.65
6 266,29 144 .12
7 270.75 146,37
8 274.78 149,34
9 278.26 152.93
10 281.09 157.05
11 281.99 159.00
Circle Center At X = 255.1 ; ¥ = 171.8 and Radius, 29.9
.44 -4 2‘332 k58 -]
Y A X I s T
0.00 39.63 79.25 118.88 158.50 198.13
X LAY, s gttt Koo frmm oo S 5
— %
-, * &
= ¥
= #/1
39.63 +
: *1#2
o #
A 79.25 +
- *2/3
- #3/4
X 118.88 +
: *4‘{*
I 158.50 +
: *ﬁf
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5 1
198.13 + v /g

- 6/

= /7
237.75 + a1

: 1021

e l*"T*

- ST.T

5 92116

» .0122
277.38 + B

s mees 83

. Eem *8/
317.00 + + "

Page 19



00°ZLE 8€'L.C GL'L€C €1'86L 09851 888LL GZ6L €96€ 0

0
£9°6E
zZ8’L GZ'6L
1971 ] |
9Ll S
GL'L 88'8lL1
GLL
b1l
P9l .
ool 05°8S1
0S°'L
Tl
! €186l

slojoed Ajejes OILSIBS - UOIJONJISUO)) 1S0d - ,g-g uonoas ssoi)



Profile.out
** PCSTABLG **

by )
Purdue University

modified by
) Peter 1. Bosscher
University of Wisconsin-madison

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

PROBLEM DESCRIPTION Cross Section B-B' - Post Construction -

seismic
BOUNDARY COORDINATES
27 Top _ Boundaries
32 Total Boundaries
Boundary X-Left ¥-Left X-Right Y-Right soil Type
NO. (fod (ft) (ft) (ft) Below Bnd
1 0.00 B6.00 9.00 86.00 1
2 9.00 86.00 9.01 91.00 1
3 9.01 91.00 11.01 91.00 1
4 11.01 91.00 22.00 92.00 Z
5 22.00 92.00 28.00 94.00 Z
[ 28.00 94.00 58.00 94.00 2
s 58.00 94.00 58.01 104.00 2
8 58.01 104.00 58.02 105.00 1
9 58.02 105.00 64.00 105.00 1
10 64.00 105.00 84.00 106.00 2
11 84.00 106.00 115.00 108.00 2
12 115.00 108.00 134.00 108.00 2
13 134.00 108.00 134.01 120.00 2
14 134.01 120.00 173.00 120.00 2
15 173.00 120.00 173.01 124.00 2
16 173.01 124.00 185.00 126.00 2
17 185.00 126.00 185.01 128.00 Z
18 185.01 128.00 185.02 140.00 3
19 185.02 140.00 190.00 142.00 3
20 190.00 142.00 195.00 142.00 3
21 195.00 142.00 225.00 144.00 3
22 225.00 144.00 232.00 145.00 3
23 232.00 145.00 250.00 145.00 3
24 250.00 145.00 250.01 150.00 3
25 250.01 150.00 250.02 159.00 1



26 250.02 159.00 290.00 159.00 1
27 290.00 159.00 317.00 160.00 1
28 250.01 150.00 317.00 160.00 3
29 185.01 128.00 198.00 128.00 2
30 198.00 128.00 317.00 138.00 2
31 0.00 80.00 11.00 80.00 2
32 11.00 80.00 11.01 91.00 2
ISOTROPIC SOIL PARAMETERS
3 Type(s) of soil
Soil Total saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface
No. (pcf) (pcf) (psf) (deg) Param. (psf) No.
1 125.0 135.0 0.0 32.0 0.00 0.0 0
2  130.0 140.0 50.0 38.0 0.00 0.0 0
3  120.0 130.0 0.0 28.0 0.00 0.0 0
A Horizontal Earthquake Loading Coefficient
0f0.310 Has Been Assigned
A Vertical Earthgquake Loading Coefficient
0f0.000 Has Been Assigned
Cavitation Pressure = 0.0 psf
BOUNDARY LOAD(S)
B Load(s) Specified
Load X-Left X-Right Intensit peflection
No. (ft (ft) (1b/sgft (deg)
1 28.00 58.00 2500.0 0.0
2 59.00 84.00 2500.0 0.0
3 85.00 114.00 500.0 0.0
4 115.00 134.00 2500.0 0.0
5 135.00 173.00 2500.0 0.0
6 195.00 225.00 500.0 0.0
7 232.00 250.00 2500.0 0.0
8 251.00 290.00 2500.0 0.0

Profile.out

NOTE - Intensity Is Specified As A uniformly Distributed
Force Acting On A Horizontally Projected surface.

TIEBACK LOAD(S)

2 Tieback Load(s) specified

Page 2
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Tieback  X-Pos Y=-Pos Load Spacing Inclination Length
No. (ft) ¢ft) {1bs) (ft) (deg) (ft)

1 250.02  156.00 5000.0 6.0 15.00 10.0

2 250.01 150,00 5000.0 6.0 15.00 10.0

NOTE - An Equivalent Line Load Is Calculated For Each Row Of Tiebacks
Assuming A uniform Distribution of Load Horizontally Between
Individual Tiebacks.

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

100 Trial surfaces Have Been Generated.

10 surfaces Initiate From Each of 10 Points Equally Spaced
Along The Ground surface Between X = 232.00 ft.

and X = 250.00 ft.
Each surface Terminates Between X = 260.00 ft.
and X = 317.00 ft.

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

5.00 ft. Line Segments Define Each Trial Failure surface.
The Factor Of safety For The Trial Failure surface pDefined
By The Coordinates Listed Below Is Misleading.

Failure surface pefined By 9 cCoordinate Points

Point X-surf Y-surf

NO. (ft) ()
1 234.00 145.00
2 238.63 143,11
3 243 .60 142.53
4 248.54 143.30
5 253.10 145.35
(3] 256.94 148,55
7 259.749 152.66
8 261.44 157.38
9 261.55 159.00



Profile.out
Factor Of safety For The Preceding Specified Surface = NaN

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

Failure surface Defined By 10 Coordinate Points

Point x-surf y-surf
NO. (fr) (ft)
1 234.00 145.00
P 238.91 144,05
3 243.90 143.78
4 248 .89 144 .18
5 253.77 145.24
6 258.47 146.96
7 262.89 149,29
8 266.96 152.19
9 270.61 155.62
10 273.35 159.00

Factor of safety For The Preceding Specified Surface = NaN

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

Failure surface Defined By 6 Coordinate Points

Point x-surf Y-surf

No. ¢fE) (ft)
1 250.00 145.25
2 253.93 148,34
3 257 .77 151.55
4 261.52 154 .85
5 265.17 158.27
6 265.91 159.00

Factor Of safety For The Preceding Specified surface = NaN

The Factor of safety For The Trial Failure surface pefined
By The Coordinates Listed Below Is Misleading.

Failure Surface Defined By 9 Coordinate Points

Page 4
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Point X-surf y-surf
No. {ft) (ft)
1 250.00 145.25
2 254.62 147 .16
3 259.24 149.08
4 263.85 151.02
5 268.45 152.97
6 273.05 154.93
7 277.64 156.91
8 282.23 158.90
9 282.46 159.00

Factor Of safety For The Preceding Specified Surface = NaN

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 10 Coordinate Points

Point x-surf y-surf
NO. (ft) (ft)
1 238.00 145.00
2 242.91 144.03
3 247.90 143.76
4 252.88 144.18
5 257.76 145.29
B 262.43 147.07
7 266.81 149,48
8 270.81 152.48
9 274.35 156.01
10 276.61 159.00

circle Center At X = 247.4 ; ¥ = 179.6 and Radius, 35.8

ik 1-4?3 Lo 4

Failure surface specified By 11 Coordinate Points

Foint X-surf y-surf
NoO. {ft) (ft)
1 238.00 145.00
2 242.96 144.33
3 247 .95 144.19
4 252.94 144.57

Page 5
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10
11

257.
262.
267 .
271.
275.
279.
281.

Circle Center At X =

ik

1.504

Profile.out
145.47
146,89
148.80
151.19
154.03
157.28
159.00

246.8 ; ¥ = 191.7 and Radius,

* R

Failure Surface Specified By 9 Coordinate Points

Foint
NO.

WD O - O B L P

X-surf
(frd

238.
242,
247 .
252,
257.
261.
265.
268,
269.

Circle Center At

% i

X =

1.555

y-surf
(ft)

145.00
143.46
142.96
143.53
145.14
147.72
151.14
155.26
159.00

247.6 ; ¥ = 166.4 and Radius,

ok e

Failure Surface specified By 11 Coordinate Points

Foint
MO,

Lol RN Fay RV, B -WEY S J ]

10
11

X-surf
(ftl

232,
236.
241.
246,
251,
256.
260.
265.
268.
272,
273.

Circle Center At

&

00
79
73

68

X =

1.636

Y-surf
(f1)

145.00
143.55
142.82
142.82
143.55
145.00
147.14
149.91
153.26
157.11
159.00

244.2 ; ¥ = 176.8 and Radius,

TE

Page 6
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Failure surface Specified By 13 Coordinate Points

Point
NO.

Circle Center At X =

-4 4

x-surf
(ft)

232.00
236.93
241.91
246.91
251.90
256.85
261.73
266.52
271.18
275.68
280.01
284.13
287.22

1.738

y-surf
(ft)

145.00
144,17
143.71
143.65
143.96
144.66
145.74
147.19
149.00
151.17
153.67
156.51
159.00

245.3 ; ¥ = 208.6 and Radius,

Yok b

Failure surface Specified By 10 Coordinate Points

Foint

Wos=Imun bbb =

10

circle Center At X

-4 o4

X-surf
(ft)

236.00
240.57
245.47
250.47
255.32
259.79
263.66
266.74
268.88
269.30

1.752

y-surf
(ft)

145.00
142.97
141.98
142.10
143.30
145.55
148.71
152.65
157.17
159.00

247.5 ;. ¥ = 164.6 and Radius,

i

Failure surface specified By 11 Coordinate Points

Point
MO .

LN L L P =

X-surf
(fo)

242.00
246.66
251.56
256.55
261.51
266.29

Y-surf
(ft)

145.00
143.19
142.18
142.00
142.65
144.12

65.0

22.7
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7 270.75 146.37
8 274,78 149.34
9 278.26 152.93
10 281.09 157.05
11 281.99 159.00

Circle Center At X = 255.1 ; ¥

ki 1.755 kd s

Failure surface Specified By 12

Point x-surf y-surf
NO. (ft (fr)
1 244.00 145.00
2 248.95 144.31
3 253.95 144,03
4 258.94 144,16
5 263.91 144.70
6 268.82 145.64
7 273.64 146.98
8 278.33 148.72
9 282 .87 150.82
10 287.21 153.30
11 291.34 156.12
12 295.13 159.19

Circle Center At X = 254.9 ; ¥

wsn 1.761  ##e

Failure surface specified By 9

Point X-surf Y-surf

No. (ft) {ft)
A 248 .00 145.00
2 252.69 143,27
3 257 .67 142 .84
4 262.59 143.73
5 267.11 145.89
6 270.89 149,15
7 273.69 153.29
8 275.30 158.03
9 275.36 159.00

Circle Center At X = 256.8 ; ¥

Wl l'Blﬂ i

Failure surface specified By 13

= 171.8 and Radius,

Coordinate Points

= 205.1 and Radius,

Coordinate Points

= 161.7 and Radius,

Coordinate Points

Page 8
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Point ¥-surf y-surf
NO. (ft) (ft)
1 234.00 145.00
2 238.74 143.42
3 243.63 142.34
4 248.59 141.78
5 253.59 141.74
6 258.57 142.23
7 263 .47 143.23
8 268.23 144.74
9 272.82 146.74
10 277.16 149.21
11 281.23 152.13
12 284 .97 155.45
13 288.21 159.00
Circle Center At X = 251.5 ; Y = 189.4 and Radius, 47.7
ERE 1822 Fr ki
Y A » I s T
0.00 39.63 79.25 118.88 158.50 198.13
X 0.00 4====cr=== e e e o= s +
L 2
— o+ E]
— *
- '.i.'!ﬂ'l
39.63 +
i #1#1'2
e &
A 79.25 :—
= *2_.1"’3
= *3/4
X 118.88 +
- *4;’#
I 158.50 +
: k#j.l"
: & *
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198.13

237.75

277.38

......

.....

= =00 N O T RN TN S R N N N R TR NN TR B IR
=
ﬂ.
L
-
&

317.00

Page 10



00'00¢ 00'GZL 0005k 00'GcL 0000L 00GL 0005 006GC 0

0
00°62
6.2 /0005
192 T
86'C e
ve'Z i 00'G.
022 _,.
¥0'Z = =
16l — = 00001
GL') A
19°L Ere— =
1S'L
00'52ZL

s10)0e A19jes UoNONIISUOY) 1S0d - ,D-0) UOI}08g SS01)



Profile.out
#* PCSTABLG **

by
Purdue University

modified by

] Peter J. Bosscher
University of wisconsin-Madison

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

PROBLEM DESCRIPTION Cross Section C-C' - Post Construction

BOUNDARY COORDIMATES

21 Top Boundaries
27 Total Boundaries

Boundary X-Left yY-Left X-Right Y-Right Soil Type
NO. (ft) (ft) (ft) (fr) Below Bnd
1 0.00 80.00 12.00 80.00 2
2 12.00 80.00 12.01 86.00 2
3 12.01 86.00 32.00 86.00 2
4 32.00 86.00 32.01 87.00 2
5 32.01 87.00 32.02 91.00 1
] 32.02 91.00 54.00 92.00 1
7 54.00 92.00 68.00 96.00 1
8 68.00 96.00 76.01 96.00 1
9 76.01 96.00 £9.00 96.00 2
10 §9.00 96.00 89.01 102.00 2
11 89.01 102.00 99.00 104.00 2
12 99.00 104.00 109.00 104.00 2
13 109.00 104.00 109.01 110.00 2
14 109.01 110.00 125.00 110.00 2
15 125.00 110.00 131.00 110.00 3
16 131.00 110.00 131.01 112.00 3
17 131.01 112.00 150.00 112.00 3
18 150.00 112.00 154.00 112.00 4
19 154.00 112.00 177.00 114.00 4
20 177.00 114.00 189.00 116.00 4
21 189.00 116.00 200,00 116.00 4
22 32.01 87.00 51.00 90.00 2
23 51.00 90.00 63.00 92.00 2
24 63.00 92.00 76.00 92.00 2
25 76.00 92.00 76.01 96.00 2



Profile.out
26 0.00 54.00 125.00 110.00 3
27 0.00 46.00 150.00 112.00 4

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) (pcf) (psfT) (deg) Param. (psf) NO.
1 125.0 135.0 0.0 32.0 0.00 0.0 0
2  120.0 130.0 0.0 28.0 0.00 0.0 0
3 110.0 120.0 500.0 25.0 0.00 0.0 0
4 145.0 160.0 500.0 42.0 0.00 0.0 0
BOUNDARY LOAD(S)
6 Load(s) specified
Load X-Left X-Right Intensit peflection
NO. (fr) (ft) (1bfsqftg (deg)
1 68.00 89.00 2500.0 0.0
2 99.00 109.00 2500.0 0.0
3 110.00 131.00 2500.0 0.0
4 132.00 154,00 2500.0 0.0
5 155.00 177.00 500.0 0.0
6 189.00 200.00 2500.0 0.0

NOTE - Intensity Is Specified As A Uniformly Distributed
Force Acting On A Horizontally Projected surface.

TIEBACK LOAD(S)
2 Tieback Load(s) specified

Tieback X-Pos ¥=-Pos Load Spacing Inclipation Length
No. (ft) (ft) {1bs) (ft) {deg) (ft)

1 109.01 107.00 7000.0 6.0 15.00 15.0

2 89.01 95.00 7000.0 6.0 15.00 15.0

NOTE - An Equivalent Line Load Is Calculated For Each Row_of Tiebacks
Assuming A Uniform Distribution Of Load Horizontally Between
Individual Tiebacks.

Page 2
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A Critical Failure surface Searching Method, Using A Random
Technique For Generating Circular surfaces, Has Been Specified.

100 Trial surfaces Have Been Generated.

10 surfaces Initiate From Each of 10 Points Equa11y Spaced

&long The Ground Surface Between X = 0.00
and X = 90.00 ft.
Each Ssurface Terminates Between X = 110.00 ft.
and X = 200.00 ft.

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

5.00 ft. Line Segments Define Each Trial Failure Surface.
The Factor Of safety For The Trial Failure Surface pefined
By The Coordinates Listed Below Is Misleading.

Failure surface pDefined By 30 Coordinate Points

Foint X-surf y-surf
NO. (fr) (ft)
1 0.00 80.00
2 3.64 76,57
3 7.52 73.42
4 11.62 70.55
5 15.91 68.00
6 20.39 65.76
7 25.01 63.85
8 29.76 62.29
9 34.61 61.08
10 39.53 60.22
11 44 .51 59.73
12 49,51 59.59
13 54,50 59.83
14 59.47 60.42
15 64.37 61.38
16 69.20 62.69
17 73.92 64.35
18 78.50 66.35
19 82,92 68.68
20 8717 71.32
21 91.21 74.27
22 95.02 77.50
23 98.59 81.01
24 101.89 84.76
25 104.91 8B.74
26 107.64 92.94
27 110.05 97.32
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28 112.13 101.86
29 113.88 106.55
30 114.89 110.00

Factor Of safety For The Preceding Specified Surface = Nan

The Factor of safety For The Trial Failure surface pefined
By The Coordinates Listed Below Is Misleading.

Failure surface pefined By 31 Coordinate Points

Point X-surf Y-surf
NO . (ft) {Ft)
1 0.00 80.00
2 3.95 76.93
3 8.08 74.11
4 12.38 71.56
5 16.82 69.27
6 21.40 67.26
7 26.09 65.53
8 30.88 64.10
9 35.75 62.97
10 40.68 62.14
11 45.66 6l.62
12 50.65 61.40
13 55.65 61.49
14 60.64 61.89
15 65.59 62.60
16 70.48 63.61
17 75.31 64,92
18 80.04 66.53
19 84.67 68.42
20 89.17 70.60
21 93.53 73.05
22 a7.73 75.76
23 101.75 78.73
24 105.58 81.94
25 109.21 85.38
26 112.62 89.04
27 115.80 92,90
28 118.73 96.95
29 121.41 101.18
30 123.82 105.56
31 125.92 110,00

Factor Of safety For The Preceding Specified surface = NaN

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

Page 4
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Failure surface pDefined By 30 Coordinate Points

Point X-surf y-surf
NO. {ft) )
1 0.00 80.00
2 3.76 76.70
3 7.74 73.68
4 11.93 70.95
5 16.30 68.52
(& 20.83 66.41
7 25.50 64.62
8 30.29 63.17
9 35.16 62.05
10 40.10 61.29
11 45.09 60.88
12 50.09 60.82
13 55.08 61.11
14 60.03 61.76
15 64.93 62.76
16 69.75 64.10
17 74.46 65.77
18 79.04 67.78
19 83.47 70.11
20 87.72 72.74
21 91.77 75.67
22 95.61 78.87
23 99,21 82.34
24 102.56 86.06
25 105.63 80.00
26 108.42 94.15
27 110.91 98.49
28 113.08 102.99
29 114.93 107.63
30 115.68 110.00

Factor Of safety For The Preceding Specified surface = Nan

The Factor of safety For The Trial Failure Surface pefined
By The Coordinates Listed Below Is Misleading.

Failure surface Defined By 24 Coordinate Points

Point X-surf y-surf

No. {ft) (ft)
1 20.00 86.00
2 24,58 83.99
3 29.27 82.27
4 34.06 80.83
5 38.93 79.69
6 43.86 78.85
7 48.83 78.31
8 53.83 78.08
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9 58.83 78.15
10 63.81 78.52
11 68.76 79.20
12 73.67 80.18
13 78.50 81.45
14 83.25 83.02
15 §7.89 84.88
16 92.42 87.01
17 96.80 89.42
18 101.03 92.08
19 105.09 95.01
20 108.96 98.17
21 112.63 101.56
22 116.09 105.17
23 119,32 108.99
24 120.08 110.00

Factor Oof safety For The Preceding Specified surface = NaN

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

Failure surface pefined By 25 Coordinate Points

Point X-Surf Y-surf
MO, (ft) (fo)
1 20.00 86.00
2 24 .48 83.78
3 29.09 81.84
4 33.80 80.17
5 38.61 78.80
6 43.49 77.71
7 48.43 76.92
8 53.40 76.43
9 58.40 76.25
10 63.40 76.36
11 65.38 76.77
12 73.33 77.49
13 78.23 78.50
14 83.05 79.80
15 87.79 81.40
16 92.43 83.27
17 96.94 85.43
18 101.32 87.85
19 105.54 90.52
20 109.59 93.45
21 113.46 96.62
22 117.13 100,02
23 120.59 103.63
24 123.82 107 .44
25 125.74 110.00

Page 6
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Factor Of safety For The Preceding Specified Surface

han

The Factor Of safety For The Trial Failure surface Defined

By The Coordinates Listed Below Is Misleading.

Failure surface Defined By 27 Coordinate Points

Point
NO.

LD 00~ O L B L P

Factor of safety For The Preceding Specified surface

X-surf
(ft)

20.00

y-surf
(ft)

86.
82.

00
72

NanN

The Factor of safety For The Trial Failure surface Defined

By The Coordinates Listed Below Is Misleading.

Failure Surface pefined By 20 Coordinate Points

Point
NO.

Bl B

X-surf
(fv

40.00
44 .55
49.24
54,05

¥-surf
(ft)

9l.
89.
87.
86.

36
29
56
18

Page 7



3 58.
b 63.
7 68
g 73
9 78.
10 B3
11 88
12 93
13 98
14 102
15 106
16 111
17 114
18 118
19 121
20 123

Factor Of safety For The Preceding Specified surface

Profile.out

MaMN

The Factor Of safety For The Trial Failure surface pDefined

By The Coordinates Listed Below Is Misleading.

Failure surface pefined By 18 Coordinate Points

Point x-surf
No. (ft)

1 50.00
2 53.74
3 57.89
4 62.38
5 67.11
(3] 72.02
7 77.01
8 82.00
9 86.89
10 91.61
11 96.06
12 100.18
13 103.88
14 107.10
15 109,79
16 111.90
17 113.39
18 113.47

Factor Of Safety For The Preceding Specified Surface

¥-surf
(ft)

NaN

The Factor Of safety For The Trial Failure Surface pDefined

By The Coordinates Listed Below Is Misleading.

Page 8



. ] Profile.out .
Failure surface Defined By 18 Coordinate Points

Point X-surf y-surf
NO. (ft) (ft)
1 50.00 91.82
2 54.36 89.38
3 58.94 87.36
4 63.68 85.78
5 68.56 84.66
6 73.51 84.01
7 78.51 83.83
g8 83.50 84.12
9 88.44 B84.88
10 93.29 B6.11
11 98.00 B7.79
12 102.53 £9.91
13 106.84 92.44
14 110.89 95.38
15 114.64 98.68
16 118.07 102.32
17 121,13 106.27
18 123.49 110.00

Factor Of safety For The Preceding Specified Surface = NaN

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

Failure surface Defined By 22 Coordinate Points

PoOint X-surf Y-surf
No, (ft) (ft)
1 50.00 91.82
2 54.99 91.57
3 59.99 91.45
4 64.99 91.46
5 69,99 91.59
6 74.98 91.84
7 79.97 9z2.22
8 84,95 92.72
g 89,91 93,35
10 94.85 a4.10
11 899.77 94 .97
12 104,67 95.97
13 109.55 97.08
14 114.39 98.32
15 119.20 99.68
16 123.98 101.16
17 128.72 102.76
18 133.41 104 .47
19 138.06 106.31
20 142.67 108.25
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21 147.23 110.32
22 150.71 112.00

Factor Of safety For The Preceding specified surface = NaN

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

Failure surface pDefined By 16 Coordinate Points

Point ¥=-Surf y-sSurf
NO. (ft) (ft)
1 60,00 93.71
2 64.37 91,29
3 68.98 89.35
4 73.77 B7.93
5 78.69 87.03
6 83.68 86.68
7 88.68 86,87
8 93.62 87.60
9 98.46 B88.87
10 103.13 90. 65
T 107.58 92.93
12 111.76 85.69
13 115.61 98 .88
14 119.09 102.47
15 122.16 106.41
16 124.37 110.00

Factor Of safety For The Preceding Specified surface = NaN

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

Failure surface pDefined By 17 Coordinate Points

Point X-surf ¥-surf

No. (ftr) (ft)
1 60.00 93.71
2 63.55 90.20
3 67.57 87.21
4 71.96 84 .83
5 76.65 83.09
(5] 81.53 §2.02
7 86.52 81.66
] 91,51 82.01
9 96.40 83.06
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10 101.09 84.79
11 105.49 87.16
12 109.51 90.13
13 113.07 93.64
14 116.11 97.61
15 118.55 101.98
16 120.34 106.64
17 121.12 110.00

Factor Of safety For The Preceding Specified surface = Nan

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

Failure surface Defined By 18 Coordinate Points

Point X-surf ¥-surf
NO. (ft) (fr)
1 60.00 63.71
2 63.67 90.31
3 67.75 87.43
4 72.17 85.10
5 76.87 83.38
6 81.75 82.29
7 86.73 81.85
8 91.72 82.08
9 96.65 82.95
10 101.41 84.47
11 105.93 86.60
12 110.14 89.31
13 113.95 92.55
14 117.30 96.26
15 120.13 100.38
16 122.39 104,84
17 124.05 109.56
18 124.14 110.00

Factor Of safety For The Preceding Specified surface = NaN

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

Fajlure surface pefined By 17 Coordinate Points

Point X-surf y-surf
NO. (ft) (ft)
1 60.00 93.71

Page 11
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2 63.85 90.5
3 68.08 87.87
“ 72.64 85.81
5 77.43 84 .38
6 82.37 83.61
7 87.37 83.50
8 92.34 84.07
9 97.19 85.30
10 101.82 87.17
11 106.17 89.65
12 110.14 92.68
13 113.67 96.22
14 116.69 100.21
15 119.15 104.56
16 121.01 109.20
17 121.21 110.00

Factor Of safety For The Preceding Specified Surface = NaM

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

Failure surface pDefined By 17 Coordinate Points

Point X-surf y-surf
MO, (ft) (ft)
1 60.00 93.71
2 63.68 90.33
3 67.79 87.49
4 72.27 85.25
5 77.00 83.65
6 §1.92 82.73
7 86.91 82.51
8 91.89 82.98
9 96.75 84,14
10 101.41 85.97
11 105.76 88.42
12 109.73 91.46
13 113.24 95.02
14 116.22 99.04
15 118.61 103.43
16 120.37 108.11
17 120.79 110.00

Factor Of safety For The Preceding Specified surface = NaN

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

Failure surface Defined By 13 Coordinate Points
Page 12
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Foint X-surf ¥-surf
ND. (fr) (ft)
1 80.00 96.00
2 83.54 92.46
3 87.73 89.74
4 92.40 87.96
5 97.34 87.18
6 102.33 87.45
7 107.16 B8B.75
8 111.61 91.04
9 115.48 94,19
10 118.62 98.09
11 120.87 102.55
12 122.15 107.39
13 122.27 110.00

Factor Of safety For The Preceding Specified surface = NaN

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

Failure surface pDefined By 13 Coordinate Points

Point ¥X-surf y-surf
NO. (ftd (fr)
1 80.00 96.00
2 B83.68 92.61
3 87.98 a0.06
4 92.71 88.44
5 97 .67 87.84
6 102.65 88.27
7 107.44 89.71
8 111.83 92,11
9 115.63 95.36
10 118.67 99.33
11 120.84 103.83
12 122.03 108.69
13 122.07 110.00

Factor Of safety For The Preceding Specified surface = NaN

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

* * safety Factors Are Calculated By The Modified Janbu Method * *
Page 13
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Failure surface Specified By 8 Coordinate Points

Point
NO.

e e TV I R R N

X-surf

(ft)

90.
94.
99,
104.
109.
113.
116.
117.

00
33
49
46
15
23
43
24

. 1.509

y-surf
(ft)

102.20
100.13

99.31

99.78
101.52
104.41
108.25
110.00

i

Failure Surface specified By 8 Coordinate Points

Point
NO .

00 = O P ld B =

X-surf

(ft)

116.

.00
.87
.56
.56
.31
.29
.06

10

koo 1.609

Y-surf
(ft

102.20
99.03
97.31
97.22
98.77

101.80

105.96

110.00

Ead

Failure Surface Specified By 9 Coordinate Points

Point
NO.

WD 00~ O LA s P

X-surf

(ft)

wWH 1‘?43

Y-surf
(ft)

dowr
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Failure Surface Specified By 9 Coordinate Points

Point X-surf Y=-surf

NO. (o) (fr)
1 90.00 102.20
2 93.59 98.72
3 98.09 96.54
4 103.05 05.89
5 107.96 96.83
(3] 112.33 99,27
7 115.70 102.96
8 117.75 107 .52
9 118.00 110.00

"HEW 1-914 Wk

Failure surface specified By 9 Coordinate Points

Point ¥-surf ¥-surf

No. (ft) (ft)
1 90.00 102.20
2 94.60 100.24
3 00,48 99.14
4 104,48 98.92
5 109,43 99,60
3] 114.19 101.14
7 118.59 103.51
8 122.50 106.62
9 125.47 110.00

xhk%& E_ﬂsg HEE

Failure Surface Specified By 11 Coordinate Points

Point x-surf y-surf
NO. L) (ft)
i 890.00 102.20
2 94,31 99. 66
3 98.99 97.91
4 103.91 96.99
5 108.91 96.95
6 113.84 97.77
7 118.55 99,44
8 122.91 101.90
g 126.77 105.07
10 130.02 108.87
11 130.68 110.00

t -4 2. 2{}2 t- & &
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Failure surface sSpecified By 12 Coordinate Points

Point ¥-surf y-surf
No. (ft) (ft)
1 90,00 102,20
2 94.55 100.11
3 99,33 9B.65
4 104.26 a7.83
5 109,26 97.68
6 114.23 98.18
7 119.09 99,34
8 123.76 101.14
] 128.15 103.54
10 132.18 106.49
11 135.79 109,96
12 137.42 112.00

wRHR 2.344 wE*

Fajlure surface specified By 23 Coordinate Points

Point X-surf y-surf
No. (ft) (ft)
1 30.00 86.00
2 34.76 84.46
3 39.59 83.17
4 44 .48 82.13
5 49.42 81.35
6 54.39 80.83
7 59.38 80.57
8 64.38 80.57
9 69.38 80.83
10 74.35 81.35
11 79.29 8§2.12
12 84,18 83.16
13 29.01 84.45
14 93.77 85.99
15 98.44 87.78
16 103.01 89.80
17 107 .47 92.086
13 111.80 94.56
19 116.00 97.27
20 120.05 100. 20
21 123.94 103.34
22 127 .67 106.68
23 131.00 109.99
HHE 2'383 *Ew®

Fajlure surface Specified By 26 Coordinate Points
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Point X-surf y-surf
No (ft) (ft)
1 20.00 86.00
2 24.57 83.97
3 29.24 82.18
4 34.00 80.66
5 38.84 79.39
(3] 43.74 78.39
7 48.68 77.65
8 53.66 77.18
9 58.66 76.99
10 63.65 77.06
11 68.64 77.41
12 73.60 78.03
13 78.53 78.91
14 83.39 80.086
15 88.19 81.48
16 92.90 83.15
17 97.52 85.07
18 102.02 87.24
19 106.40 89.66
20 110.64 92.30
21 114.73 95.18
22 118.66 98.27
23 122.42 101.56
24 125.99 105.06
25 129.37 108.75
26 130.40 110.00
L &k 2_512 L 2-% ]

Failure surface sSpecified By 21 Coordinate Points

Point X-surf Y-surf
NO. (ft) (ft)
1 50.00 91.82
Pl 54.80 90.41
3 59.67 89.27
4 64.59 88.40
5 69.55 87.80
6 74.54 87.46
7 79.54 87.40
8 84,54 87.61
9 89.51 88.09
10 94.46 88.84
11 99,35 89.86
12 104,19 91.14
13 108.94 92.69
14 113.61 94,49
15 118.17 96.54
16 122.61 98 .84
17 126.92 101.37
18 131.08 104.14
19 135.09 107.13
20 138.93 110.33
21 140.73 112.00
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*% PCSTABLDE *~*

by .
Purdue University

modified by
) Peter )., Bosscher
University of wisconsin-Madison

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

PROBLEM DESCRIPTION Cross Section C-C' - Post Construction -
seismic

BOUNDARY COORDINATES

21 Top Boundaries
27 Total Boundaries

Boundary Xx-Left ¥-Left X-Right Y-Right soil Type
No. (ft) (ft) (ft) (ft) Below Bnd
1 0.00 80.00 12.00 80.00 2
2 12.00 80.00 12.01 86.00 2
3 12.01 86.00 32.00 86.00 2
4 32.00 86.00 32.01 87.00 2
5 32.01 87.00 32.02 91.00 1
7] 32.02 91.00 54.00 92.00 1
7 54.00 92.00 68.00 96.00 T
8 68.00 96.00 76.01 96.00 1
9 76.01 96.00 89.00 96.00 2
10 89.00 96.00 89.01 102.00 2
11 89.01 102.00 99.00 104.00 2
12 99.00 104.00 109.00 104.00 .
13 109.00 104.00 109.01 110.00 2
14 109.01 110.00 125.00 110.00 .
15 125.00 110.00 131.00 110.00 3
16 131.00 110.00 131.01 112.00 3
17 131.01 112.00 150.00 112.00 3
18 150.00 112.00 154.00 112.00 4
19 154.00 112.00 177.00 114.00 4
20 177.00 114.00 189.00 116.00 4
21 189.00 116.00 200.00 116.00 4
22 32.01 87.00 51.00 90.00 z
23 51.00 90.00 63.00 92.00 2
24 63.00 92.00 76.00 92.00 P
25 76.00 92.00 76.01 96.00 2
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26 0.00 54.00 125.00 110.00 3
27 0.00 46.00 150.00 112.00 4
ISOTROPIC S0IL PARAMETERS
4 Type(s) of soil
soil Total sSaturated Cohesion Friction Pore  Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant surface
No. (pcf) (pcf) (psf) (deg) Param. (psf) NO.
1 125.0 135.0 0.0 32.0 0.00 0.0 0
2 120.0 130.0 0.0 28.0 0.00 0.0 0
3 110.0 120.0 500.0 25.0 0.00 0.0 0
4 145.0 160.0 500.0 42.0 0.00 0.0 0
A Horizontal Earthquake Loading Coefficient
0f0.310 Has Been Assigned
A Vertical Earthquake Loading Coefficient
0f0.000 Has Been Assigned
Cavitation Pressure = 0.0 psf
BOUNDARY LOAD(S)
6 Load(s) Specified
Load x-Left %-Right Intensitg peflection
NO. (ft) (fr) (1b/sgft (deg)
1 68.00 89.00 2500.0 0.0
2 99.00 109.00 2500.0 0.0
3 110.00 131.00 2500.0 0.0
4 132.00 154.00 2500.0 0.0
5 155.00 177.00 500.0 0.0
6 189.00 200.00 2500.0 0.0

NOTE - Intensity Is Specified As A Uniformly Distributed
Force Acting On A Horizontally Projected surface.

TIEBACK LOAD(S)
2 Tieback Load(s) specified

Load
(1bs)

Tieback
NO.

X-POS
(ft)

Y-Pos
(ft)

Page 2

spacing

Inclination Length
(ft)

(deg) (fr)
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1 109.01 107.00 7000.0 6.0 15.00 15.0
2 89.01 99.00 7000.0 6.0 15.00 15.0

NOTE - An Equivalent Line Load Is Calculated For Each Row Of Tiebacks
Assuming A Uniform Distribution Of Load Horizontally Between
Individual Tiebacks.

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

100 Trial surfaces Have Been Generated.

10 surfaces Initiate From Each Of 10 Points Equally Spaced
t.

Along The Ground Surface Between X = 0.00 f
and X = 90.00 ft.

Each Surface Terminates Between X = 110.00 ft.
and X = 200.00 ft.

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

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 Janbu Method * *

Failure surface specified By 24 Coordinate Points

Point X-surf y-surf
NO. (ft) (ft)
1 20.00 86.00
2 24.58 83.99
3 29.27 82.27
4 34.06 80.83
5 38.93 79.69
6 43.86 78.85
7 48.83 78.31
8 53.83 78.08
g 58.83 78.15
10 63.81 78.52
11 68.76 79.20
12 73.67 80.18
13 78.50 81.45
14 B3.25 83.02
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Failure surface specified By 8 Coordinate Points

Point
NO.

00~ O Ul P

#EE

X-surf
(fr)

90.00
94.55
99.49
104.46
109.15
113.23
116.43
117.24

1.289

E

¥-surf
(fr)

102.
100.

99.

99.
101.
104.
108.
110.

20
13
3l
78
52
41
25
00

Failure surface specified By 8 Coordinate Points

Point
NO.

[ R e R R LWV

Yol

x-surf
(ft)

90.00
93.87
98.56
103.56
108.31
112.29
115.06
116.10

1.339

it

¥-surf
(ft)

Failure surface Specified By 20 Coordinate Points

Point
NO.

1

¥X-surf
(ft)

40.00

Y-surf
(ft)

a1.

36
Page 4
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2 44.55 89.2
3 49.24 87.56
4 54.05 86.18
3 58.94 85.15
b 63.90 84.49
7 68.89 84.19
8 73.89 84.26
9 78.87 84.70
10 83.80 85.50
11 88.67 86.67
12 93.43 88.18
13 98.07 90.05
14 102.56 92.24
15 106.88 94.77
16 111.00 97.60
17 114.90 100.73
18 118.56 104.13
19 121.96 107.80
20 123.72 110.00
ik 1.423 ek

Failure surface specified By 9 Coordinate Points

Point *-surf y-surf
NO. (ft) (ftr)
1 90.00 102.20
2 93.84 98.99
3 98.46 97.09
4 103 .44 96.66
5 108.32 97.76
B 112 .64 100.28
7 116.00 103.98
8 118.09 108.52
9 118.28 110.00

* &k 1_425 oy e

Failure surface specified By 9 Coordinate Points

Point X-surf ¥-surf
MO, (ft) (fr)
1 90,00 102.20
2 93.59 98.72
3 98.09 96. 54
4 103.05 95.89
5 107 .96 96.83
6 112.33 09,27
7 115.70 102.96
8 117,75 107.52
g 118.00 110.00
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Failure surface Specified By 23 Coordinate Points

Point x-surf y-surf
No. (ft) (fed
1 30.00 86.00
2 34.76 84.46
3 39.59 83.17
4 44,48 82.13
5 49,42 £l.35
6 54.39 80.83
7 59.38 80.57
8 64.38 80.57
9 69.38 80.83
10 74.35 £1.35
11 79.29 82.12
12 84.18 83.16
13 £89.01 84.45
14 93.77 85.99
15 98 .44 B7.78
16 103.01 89.80
17 107 .47 92.06
18 111.80 94,56
19 116.00 97.27
20 120.05 100.20
21 123.94 103.34
22 127 .67 106.68
23 131.00 109.99

*&dh 1.559 TR

Failure surface specified By 9 Coordinate Points

Point x-surf Y=-surf
NO. ft) G
p 90.00 102.20
2 94.60 100.24
3 090,48 99.14
4 104 .48 Gg8.92
5 109.43 99,60
(3] 114.19 101.14
7 118.59 103.51
8 122.50 106.62
g 125.47 110.00

whk 1_544 ekt

Failure surface Specified By 25 Coordinate Points

Page 6
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Point X-surf ¥-surf
NO. (Ft) (fr)
1 20.00 86.00
2 24 .48 83.78
3 29.09 81.84
4 33.80 80.17
5 38.61 78.80
4] 43,49 i7.71
7 48.43 76.92
8 53.40 76.43
9 58.40 76.25
10 63.40 76.36
11 68.38 76.77
12 73.33 77.49
13 78.23 78.50
14 83.05 79.80
15 87.79 81.40
16 92.43 83.27
17 96.94 85.43
18 101.32 87.85
19 105.54 90.52
20 109.59 93.45
21 113.46 96.62
22 117.13 100.02
23 120.59 103.63
24 123.82 107.44
25 125.74 110.00
oW 1643 EhE

Failure surface specified By 26 Coordinate Points

Point X-surf Y-surf
No. (ft) (ft)
1 20.00 86.00
2 24.57 83.97
3 29.24 82.18
4 34.00 80.66
5 38.84 79.39
6 43.74 78.39
7 48.68 77.65
8 53.66 77.18
] 58.66 76.99
10 63.65 77.06
11 68.64 77.41
12 73.60 78.03
13 78.53 78.91
14 83.39 80.06
15 88.19 81.48
16 92.90 83.15
17 97.52 85.07
18 102.02 87.24
19 106.40 89.66
20 110.64 92.30
21 114.73 95.18
22 118.66 98.27
23 122.42 101.56
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by )
Purdue University

modified by
) Peter ]. Bosscher )
University of wisconsin-Madison

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

PROBLEM DESCRIPTION Cross Section D-D' - Post Construction

BEOUNDARY COORDINMNATES

16 Top Boundaries
18 Total Boundaries

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

NOD. (ft) (fr) (ft) (ft) Below Bnd
1 0.00 86.00 13.00 86.00 2

2 13.00 86.00 13.01 90.00 2

3 13.01 90.00 20.00 92.00 2

4 20.00 92.00 28.00 92.00 2

5 28.00 92.00 28.01 108.00 2

6 28.01 108.00 34.00 110.00 2

7 34.00 110.00 77.00 110.00 2

8 77.00 110.00 77.01 119.00 2

9 77.01 119.00 77.02 121.00 1

10 77.02 121,00 93.00 121.00 1

11 93.00 121.00 107.00 121.00 2

12 107.00 121.00 138.00 122.00 2

13 138.00 122.00 161.00 122.00 2
14 161.00 122.00 161.01 130.00 2

15 161.01 130.00 161.02 134.00 1

16 161.02 134.00 179.00 134.00 1

17 161.01 130.00 179.00 132.00 2

18 77.01 119.00 93.00 121.00 2

ISOTROPIC SOIL PARAMETERS

2 Type(s) of soil
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Profile.out

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

No. (pcf) {pcf) (psf) (deq) Param. (pst) NO.
1 110.0 120.0 500.0 25.0 0.00 0.0 0
2 145.0 160.0 500.0 42.0 0.00 0.0 0

BOUNDARY LOAD(S)

5 Load(s) Specified

Load X-Left X-Right Intensit Deflection
No. (ft) (ft) (1bfsqft§ (deg)

1 34.00 77.00 2500.0 0.0

2 78.00 106.00 2500.0 0.0

3 107.00 137.00 500.0 0.0

4 138.00 161.00 2500.0 0.0

5 162.00 179.00 2500.0 0.0

NOTE - Intensity Is Specified As A uniformly Distributed
Force Acting On A Horizontally Projected Surface.

TIEBACK LOAD(S)
3 Tieback Load(s) specified

Tieback  X-Pos ¥=-Pos Load Spacing Inclination Length
NoO. (ft) (ft) (Tbs) (fFt) (deg) (ft)

1 28.01 105.00 15000.0 6.0 15.00 10.0

2 28.00 100.00 15000.0 6.0 15.00 10.0

3 28.00 §5.00 15000.0 6.0 15.00 10.0

NOTE - An Equivalent Line Load Is Calculated For Each Row Of Tiebacks
Assuming A Uniform Distribution Of Load Horizontally Between
Individual Tiebacks.

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

100 Trial surfaces Have Been Generated.

10 surfaces Initiate From Each of 10 Points Equally Spaced
Along The Ground Surface Between X 0.00 ft.
and X 28.00 ft.
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Each surface Terminates Between X = 34.00 ft.
and X 7

Unless Further Limitations were Imposed, The Minimum Elevation
At which A Surface Extends Is ¥ = 0,00 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 Mmodified Janbu Method * *

Failure Surface Specified By 6 Coordinate Points

Point X-surf y-surf

No. (ft) (i)
1 28.00 92.80
. 31.15 96.68
3 34,28 100.58
4 37.41 104,48
5 40.52 108.39
6 41.79 110.00

x Wk 1_ﬁ?ﬂ EE®

Failure Surface Specified By 6 Coordinate Points

Point x-surf y-surf

NO. (ft) (fo)
1 28.00 92.80
2 30.88 96.88
3 33.76 100.97
4 36.62 105.07
5 39.48 109.17
6 40.06 110.00

xE K 1_?1Q %A%

Failure surface Specified By 7 Coordinate Points

PoOiNt x-surf y-surf
No. (ft) (ft)
Page 3
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1 28.00 92.80
2 32.87 93.93
3 37.42 96.01
4 41.47 98.94
3 44 .85 102.62
6 47 .44 106.90
7 48.55 110.00
ol 1_?22 W

Failure surface Specified By 12 Coordinate Points

Point ¥-surf y-surf
NO. ) (ft)
1 9.33 86.00
2 14.09 84.45
3 19.04 83.73
4 24.03 83.86
5 28.94 84 .84
[ 33.60 86.64
7 37.89 89.21
8 41.69 92.46
9 44 .87 96.32
10 47 .36 100.66
11 49.07 105.35
12 49.91 110.00

Hhh 1_?45 e

Failure surface Specified By 13 Coordinate Points

Point x-surf y-surf
NO. Cft) (ft)
1 6.22 86.00
2 11.18 85.35
3 16.18 85.26
4 21.16 85.72
5 26.05 86.75
6 30.80 88.31
7 35.34 90.40
8 39.62 92.99
9 43.58 96.04
10 47.18 99,51
11 50.36 103.37
12 53.10 107.56
13 54.32 110.00
et 1_?&3 TE
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Failure surface specified By 14 Coordinate Points

Point X-surf Y-surf
No. (ft) (ft)
1 0.00 86.00
2 4,56 83.95
3 9.37 82.59
4 14.33 81.94
5 19.33 B2.02
6 24.26 82.83
7 29.03 84.35
8 33.52 86.54
q 37.65 89.37
10 41.32 92.76
11 44,46 96.66
12 47.00 100.96
13 48.88 105.59
14 49.96 110.00
HEE :L| ?31 ¥ &

Failure Surface Specified By 12 Coordinate Points

Point X-surf ¥-surf
NO. (ft) (ft)
1 6.22 86.00
2 11.20 85.49
3 16.20 85.59
4 21.15 86.29
5 25.98 87.58
6 30.62 89.44
7 35.00 91.84
8 39.07 G4.75
9 42,75 98.14
10 46.00 101.94
11 48.77 106. 10
12 50.73 110.00
Tk 1_?86 ik

Failure surface specified By 12 Coordinate Points

Point x-surf ¥-surf

No. (ft) (ft)
1 6.22 86.00
2 11.00 84.53
3 15.97 £3.95
4 20.96 B4.26
5 25.81 85.46
6 30.37 87.51
7 34.49 90.34
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Failure Surface Specified By 15 Coordinate Points

Point

No.

TR

x-surf
(ftr)

Y-surf
(o)

-5 4

Failure Surface Specified By 14 Coordinate Points

Point

NO .

ik

X-surf
(ft)

6.
10.
15.
20.
25.
30.
35.
33.
43,
47.
50.
53.
55.
56.
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87
73
7l
71

1.910

y-surf
(fr)

g4
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by i
Purdue University

modified by
_ Peter J. Bosscher
uUniversity of wisconsin-Madison

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

PROBLEM DESCRIPTION Cross Section D-D' - Post Construction -

Seismic
BOUNDARY COORDINATES
16 Top Boundaries
18 Total Boundaries
Boundary X-Left y-Left X-Right ¥Y-Right soil Type

NO. (ft) (ft) (ft) (ft) Below Bnd
1 0.00 86.00 13.00 86.00 2
Pl 13.00 86.00 13.01 90.00 2
3 13.01 90.00 20.00 92.00 Z
4 20.00 92.00 28.00 g2.00 2
5 28.00 92.00 28.01 108.00 2
6 28.01 108.00 34.00 110.00 2
7 34.00 110.00 77.00 110.00 2
8 77.00 110.00 77.01 119.00 P
g 77.01 119.00 77.02 121.00 1
10 77.02 121.00 93.00 121.00 1
11 93.00 121.00 107.00 121.00 2
12 107.00 121.00 138.00 122.00 2
13 138.00 122.00 161.00 122.00 Z
14 161.00 122.00 161.01 130.00 2
15 161.01 130.00 161.02 134.00 1
16 161.02 134.00 179.00 134.00 1
17 161.01 130.00 179.00 132.00 P
18 77.01 119.00 93.00 121.00 2

ISOTROPIC SOIL PARAMETERS

2 Type(s) of soil
page 1
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Soil Total saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. (pcf) (pcf) (pst) (deg) Param. (pst) NO.
1 110.0 120.0 500.0 25.0 0.00 0.0 Q
2 145.0 160.0 500.0 42.0 0.00 0.0 0

A Horizontal Earthquake Loading Coefficient
0f0.310 Has Been Assigned

A Vertical Earthquake Loading coefficient
0f0.000 Has Been Assigned

Cavitation Pressure = 0.0 psf

BOUNDARY LOAD(S)
5 Load(s) Specified

Load X-Left X-Right Intensit peflection
No. (ft) (ft) (1bf5qft§ (deg)

1 34.00 77.00 2500.0 0.0

2 78.00 106.00 2500.0 0.0

3 107.00 137.00 500.0 0.0

4 138.00 161.00 2500.0 0.0

5 162.00 179.00 2500.0 0.0

NOTE - Intensity Is Specified As A Uniformly Distributed
Force Acting On A Horizontally Projected Surface.

TIEBACK LOAD(S)
3 Tieback Load(s) specified

Tieback X-Pos ¥-Pos Load Spacing Inclination Length
NO. (ft) (fo) (1bs) (fr) (deg) (fr)

28.01 105.00 15000.0 6.0 15.00 10.0
28.00 100.00 15000.0 6.0 15.00 10.0
28.00 95.00 15000.0 6.0 15.00 10.0

b P =t

NOTE - An Equivalent Line Load Is Calculated For Each Row Of Tiebacks
Assuming A ug1fnrm pistribution Of Load Horizontally Between
Individual Tiebacks.

4 Critical Failure surface searching Method, Using A Random
Page 2
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Technique For Generating Circular surfaces, Has Been Specified.

100 Trial surfaces Have Been Generated.

10 surfaces Initiate From Each of 10 Points Equally Spaced

Along The Ground Surface Between X = 0.00 ft.
and X = 28.00 ft.
Each surface Terminates Between X = 34.00 ft.
and X = 70.00 fr.

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

5.00 ft. Line Segments Define Each Trial Failure sSurface.
Following Are Displayed The Ten Most Critical of The Trial

Failure Surfaces Examined. They Are Ordered - Most Critical
First,

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

Failure surface specified By 12 Coordinate Points

Point ®-surf Y-surf
No, (ft) (ft)
1 9.33 86.00
2 14.09 84.45
3 19.04 B3.73
4 24,03 83.86
5 28.94 84.84
6 33.60 86.64
7 37.89 89,21
8 41.69 92.46
9 44,87 896.32
10 47.36 100.66
11 49.07 105.35
12 49.91 110.00

Rwdk 1_232 k&

Failure Surface Specified 8y 13 Coordinate Points

Point X-surf y-surf
NO. (ft) (ft)
1 6.22 86.00
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2 11.18 85.35
3 16.18 85.26
“ 21.16 85.72
5 26.05 86.75
6 30.80 88.31
7 35.34 90.40
8 39.62 92.99
9 43.58 96.04
10 47.18 99,51
11 50.36 103.37
12 53.10 107.56
13 54.32 110.00
wRE 1_311 A

Failure surface Specified By 14 Coordinate Points

Point ¥-surf ¥-surf
NO. (ft) (ft)
1 0.00 86.00
2 4.56 83.95
3 9.37 82.59
4 14.33 81.94
5 19.33 82.02
6 24.26 82.83
7 29.03 84.35
8 33.52 86.54
9 37.65 89.37
10 41.32 92.76
11 44 .46 96.66
12 47.00 100.96
13 48.88 105.59
14 49,96 110.00

[-%- &) 1_312 RRw

Failure surface Specified By 7 Coordinate Points

Point X-surf yY-surf

NO. (fFt (ft)
1 28.00 92 .80
2 32.R7 93.93
3 37.42 96.01
4 41.47 98,94
5 44,85 102.62
B 47 .44 106.90
7 48.55 110.00

&k 1‘322 LR -F
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Failure surface Specified By 6 Coordinate Points

Point x-surf y-surf

NO. (ft) (ft)
1 28.00 92.80
2 31.15 96.68
3 34,28 100.58
4 37.41 104 .48
5 40.52 108.39
6 41.79 110.00

bk 1.355 bl

Failure surface Specified By 12 Coordinate Points

Point X-surf Y-surf
No. (ft) (ft)
1 G.22 86.00
2 11.20 85.49
3 16.20 B85.59
4 21.15 86.29
5 25.98 87.58
6 30.62 89.44
7 35.00 91.84
8 39.07 94.75
9 42.75 98.14
10 46.00 101.94
11 48.77 106.10
12 50.73 110.00
k& 1_3?1 ok

Failure surface Specified By 12 Coordinate Points

Point X-surf ¥-surf
NO. (ft (ft)
1 6.22 86.00
2 11.00 84.53
3 15.97 83.95
4 20.96 84,26
5 25.81 B5.46
6 30.37 87.51
7 34.49 90.34
8 358.04 93.86
9 40.90 97.97
10 42.98 102.51
11 44,21 107.36
12 44 .40 110.00
e 1.3?? e e e
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Failure surface Specified By 14 Coordinate Points

Point X-surf y-surf
NG . (re) (ft)
1 6.22 86.00
2 10.87 84.16
3 15.73 82.99
4 20.71 82.52
5 25.71 82.75
6 30.62 83.68
7 35.35 85.29
8 39.81 87.55
9 43.91 90.41
10 47 .57 93.82
11 50.71 97.72
12 53.27 102.01
13 55.20 106.62
14 56.09 110.00
* k% 1_3?8 HEH

Failure surface specified By 6 Coordinate Points

Point X-surf Y-surf

NO. (fr) (ft)
1 28.00 92.80
2 30.88 96.88
3 33.76 100.97
4 36.62 105.07
5 39.48 109.17
6 40.06 110.00

*ER 1_393 £ 4%

Failure surface specified By 14 Coordinate Points

Foint x-surf ¥Y-surf
No. (ft) (ft)
1 0.00 86.00
2 4,23 83.33
3 8.86 81.44
4 13.75 80.40
5 18.74 80.22
6 23.70 80.91
7 28.45 82.47
8 32.86 84.83
9 36.79 87.92
10 40.11 91.65
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42.74 95.91
44 .57 100.56
45.57 105. 46
45.69 110.00
o o e 1'4{)1 &
Y .y X I S F T
0.00 31.36 62.72 94.09  125.45  156.81
0.00 4========= b ———— i e i, peeta e e e +
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- imf
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i LLi312%T TTH
31.36 + 116459
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s tmmes 8,221
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