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Leighton and Associates, Inc.

A LEIGHTON GROUP COMPANY

October 19, 2006
Project No. 011492-001

To: City of Mission Viejo
200 Civic Center
Mission Viejo, California 92691

Attention: Mr. Richard Schlesinger

Subject: Stabilization of Ferrocarril Landslide Hazard Area and Repair of Ferrocarril
Landslide, Mission Viejo, California

References: Petra Geotechnical, Inc., 2005, Preliminary Geotechnical Investigation of the
Ferrocarril Landslide, City of Mission Viejo, California, Job No. 173-05, dated
September 30, 2005.

Petra Geotechnical, Inc., 2005, Summary of Geotechnical Observation and
Testing during Temporary Repair of the Ferrocarril Landslide, City of Mission
Viejo, California, Job No. 211-05, dated May 31, 2006.

In accordance with your request, this report presents the recommended measures to stabilize the
landsliding hazard that was evidenced by the January 2005 landslide at Ferrocarril and remains a
threat to the stability of the neighboring properties. The hazard is created by the presence of a weak
clay bed that underlies the slope which separates the building pads on Encorvado Lane from the
building pads on Ferrocarril and Chrisanta.

Figure 1 depicts the spatial relation of this clay bed to the separating slope, and delineates the areas
subjected to unacceptable levels of landsliding risk. The recommended measures will alleviate the
landsliding hazard and return safety and value to the affected properties. These recommendations
are detailed in Attachment B of this report.
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The recommended repair and stabilization measures consisting of soldier piles, tie-backs, and
grading are estimated to cost over 3 million dollars. Implementation of a portion of these measures
on an emergency basis was undertaken by the City of Mission Viejo utilizing FEMA funding. The
implementation of the remaining portion of these measures is estimated to cost approximately 1.82
million dollars (see Attachment B). It is our recommendation that formation of a Geologic Hazard
Abatement District (GHAD) is a most viable approach for funding and managing the remaining
portions of the stabilization measures.

In a GHAD, the cost of abating the geologic hazard (landsliding in this case) is shared by the
properties which benefit from the abatement. The benefit to each property is considered to be
proportional to the at risk value of the property. Namely, the greater the value of the property and
the greater the risk of the hazard, the larger is the assessment of the remediation cost to the property.
The identification of properties at risk, assessment of the property values, and the amount of risk are
addressed in a “Plan of Control” (POC) report. The POC is included as Attachment A of this
report. This attachment identifies 15 private properties and portions of the public right-of-way
(delineated on Figure 1) which are affected by the hazard and will benefit from the abatement. The
amount of remediation cost to be assessed to each property and to the City of Mission Viejo as the
“owner” of the public right-of-way is shown on Table 1.

TABLE 1
GHAD Participant % Participation Assessment
24411 Encorvado 3.724 $67,770
24412 Encorvado 7.611 $138.525
24421 Encorvado 6.377 $116,063
24422 Encorvado 7.469 $135,942
24431 Encorvado 7.069 $128,653
24412 Ferrocarril 6.672 $121,436
24422 Ferrocarril 7.246 $131,876
24432 Ferrocarril 5.912 $107,601
24442 Ferrocarril 6.493 $118,176
24452 Ferrocarril 1.446 $26,318
24472 Ferrocarril 6.925 $126,033
24482 Ferrocarril 6.493 $118,176
24492 Ferrocarril 8.298 $151,015
24471 Chrisanta 3.336 $60,718
24481 Chrisanta 2.912 $52,995
City of Mission Viejo 12.017 $218,703
TOTAL 100.00 $1,820,000
&
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Leighton appreciates being a participant in this project and looks forward to continued team work
which is needed to stabilize the hazard area. If you have any questions, please do not hesitate to
contact this office.

Respectfully submitted,
LEIGHTON AND ASSOCIATES, INC.

Dy uriid

Iraj Poormand, PE, GE
Senior Geotechnical Consultant

IP/Ir

Attachments: Figure 1
Attachment A — Plan of Control
Plates A1, A2, and A3
Appendix A-1 — Landslide Risk, Ferrocarril Landslide Area
Appendix A-2 — Property Valuations

Attachment B — Landslide Remediation and Abatement of Landslide Hazard
Plate B1
Appendix B-1 — Slope Stability Analysis After Remediation
Appendix B-2 — Tie-Back and Pile Design

Distribution: (5) Addressee
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ATTACHMENT A

PLAN OF CONTROL
FERROCARRIL GEOLOGIC HAZARD ABATEMENT DISTRICT
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Introduction and Background

The geotechnical investigation of January 2005 Ferrocarril Landslide (Petra, 2005) revealed that
a primary cause of landsliding was the presence of a weak clay bed with a slight tilt to the
southwest, near the toe of the major slope that separates building pads on Encorvado Lane on the
top of the slope from pads on Ferrocarril and Chrisanta at the base of the slope. As a result of the
presence of this clay bed which apparently was not discovered during the tract development in
the 1960s, the constructed slope lacked an adequate margin of safety and could not endure the
rain-caused change in the delicate balance that must have existed between the forces that tend to
promote landsliding (slope failure) and those forces that resist landsliding. Considering that the
height of the separating slope remains essentially the same and the culprit clay bed extends below
the exiting unfailed portions of the slope and that its depth below the back yards of the lower
pads diminishes towards the end of Ferrocarril cul-de-sac, one would expect that the stability of
the slope remains marginal beyond the limits of the January 2005 landslide. Future changes in
groundwater conditions or other factors that influence stability of slopes (such as earthquake
loading) may trigger land movement, jeopardizing the safety and integrity of the neighboring
properties.

In the accompanying Attachment B of this report we present a number of remedial measures
engineered to elevate the safety of the slope to what is normally considered an acceptable level.
The cost of implementing these measures is estimated at over 3 million dollars. The City of
Mission Viejo, utilizing FEMA funding, has already implemented some of the remedial work.
The remaining stabilization efforts are estimated to cost approximately 1.82 million dollars. In
this POC, we have first explained how slope stability (or instability risk/landslide hazard) is
quantified. Then we have proposed a scale for acceptable risk levels, borderline risk levels, and
unacceptable risk levels. We have used this scale to include or exclude properties from the
proposed GHAD and to assess the level of landsliding risk to the included properties (see
Figure 1 for the delineations and Appendix Al for details). Using “Zillow.com”, a real estate
valuation website, the relative value of each of the included properties was then estimated (see
Appendix A2). The combination of landslide hazard risk and relative property value was used to
proportion the estimated cost of stabilization to the involved properties.

Landslide Hazard Quantifications

Stability of slopes is evaluated by slope stability analysis. This analysis compares the likely forces
that tend to cause failure of the slope with those forces that resist such a failure. If these two force
categories could be determined with a high level of precision, then as long as the resisting forces
exceed the driving forces, there would be no chance for landsliding. With recognition of the
inherent variability of soil and bedrock strength and our inability to precisely measure these
variables, and considering the complexity of the analytical models, the geotechnical profession as
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well as municipal agencies require that the computed resisting forces should exceed the computed
driving forces by 50 percent during the design phase. The ratio of the resisting forces to driving
forces is called the safety factor or ‘Factors of Safety’ (FS) and the usual design requirement is a
minimum safety factor of 1.5 which implies a negligible risk of deep seated failure (landsliding).

In developed areas if stability of slopes is evaluated for new buildings, most agencies again require
a safety factor of 1.5 before a building permit is issued. But, if evaluations are performed for other
than new construction purposes such as for feasibility for purchase, there are no preset standards. If
the factor of safety is close to unity, landslide potential is considered to be intolerably high and the
property is considered unsuitable for residential use. But, if the safety of factor exceeds 1.2 or 1.3,
depending on reliability of strength and geometric data, it may be improper to condemn the

property.

In evaluating risk of landsliding at the slope which separates the residential pads on Encorvado
Lane from those on Ferrocarril, we proposed to use factors of safety of 1.2 and 1.3 as risk level
criteria.-

We propose that if the computed safety factor is 1.3 or higher, and if no new construction is
planned, the landsliding risk would be tolerable and if the factor of safety is less than 1.2, the risk is
intolerably high.

The following three cases are distinguished for pads located on the top of the slope (on Encorvado
Lane pads). On these “upper” pads, landsliding would result in wasting and loss of all or a portion
of the pad.

Case 1: If the computed factor of safety of the entirety of a residential pad exceeds 1.3, the pad
does not necessarily need the planned stabilization work, even though there may be incidental
benefit to the stability of that pad.

Case 2: If the structure of the residence is underlain by pad areas with less than a safety factor of
1.2, then the property is at a high risk of landsliding hazard, needs stabilization work and should
be considered a full participant in the repair cost.

Case 3: If portions of the pad have a safety factor that is less than 1.2, but the entirety of the
residential structure is on ground with a safety factor of 1.2 or better, the benefit to the property
is substantial but only half as much as the benefit to properties of Case 2. Participation level of
these properties would also be half as much as Case 2 participants.
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Landsliding impact to the lower pads (pads on Ferrocarril and Chrisanta) is by heave (upward) or
lateral movement of all or a portion of the pad and/or by encroachment of slide debris on to the pad.
This impact is quantified by evaluating the stability level of the slope above the pad in the direction
that impacts the pad.

Case 1: If the slope has a safety factor of no less than 1.3, the risk is considered nominal and
participation is not considered mandatory.

Case 2: If the safety factor of the slope in the direction of the residential structure of the pad is
less than 1.2, the landslide hazard risk is high and a risk factor of 1.0 is considered proper.

Case 3: If the safety factor is less than 1.3, but the structure is on portions of the pad with a
safety factor of 1.2 or more, the hazard level is moderate and a risk factor of 0.5 is appropriate.

Applying the same risk standard to public rights-of-way, we recommend full risk consideration for
safety factors of 1.2 or less and 50 percent risk factor for 1.2 to 1.3 range of safety factor.

Based on a specific series of slope stability analyses (Appendix Al) and with consideration of
changes in topographic conditions, we have determined the risk zones identified above and
presented these zones on Figure 1. The risk factor for our recommended participating properties is
as follows:

Private Properties
50% Risk Factor: Properties at: 24411 Encorvado, 24471 and 24481 Chrisanta

100 % Risk Factor 24412, 24421, 24422 and 24431 Encorvado, 24412, 24422, 24432, 24442
24452, 24472, 24482 and 24492 Ferrocarril

Public Right-of-Way
50% Risk Factor A 3,860-sg-ft portion of Encorvado cul-de-sac

100 % Risk Factor A 13-ft-wide, 600-ft-long strip of northwesterly sidewalk and roadway of
Ferrocarril as well as a 645-sq-ft portion of Encorvado

Please note that considering the distance between the toe of the slope and edge of Ferrocarril Street
right-of-way, assignment of a 100 percent risk factor is considered conservative. The 13-foot width
of the instability impact zone, however, is based on engineering judgment considering a worst case
scenario.
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Valuation of Properties

In addition to level of risk, properties in a GHAD share the cost of remediation proportional to their
value. The valuation of the property is done by a real estate appraiser. For this preliminary POC,
we have used the internet site “zillow.com” and with modification that are explained in Appendix
A-2, computed the following property values:

TABLE A-1
GHAD Participant Property Value Risk Factor

24411 Encorvado $672,735 0.5
24412 Encorvado $687,552 1.0
24421 Encorvado $576,067 1.0
24422 Encorvado $679,735 1.0
24431 Encorvado $638,554 1.0
24412 Ferrocarril $602,735 1.0
24422 Ferrocarril $654,552 1.0
24432 Ferrocarril $539,067 1.0
24442 Ferrocarril $588,554 1.0
24452 Ferrocarril $130,629 1.0
24472 Ferrocarril $627,552 1.0
24482 Ferrocarril $588,554 1.0
24492 Ferrocarril $751,545 1.0
24471 Chrisanta $602,735 0.5
24481 Chrisanta $526,067 0.5
City of Mission Viejo $1,287,442* *k
TOTAL $10,054,075

* See Appendix A-2 for details
** Mixed risk factor
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APPENDIX A-1

LANDSLIDE RISK - FERROCARRIL LANDSLIDE AREA
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To evaluate the lateral extent of instability (or landslide risk) affecting the slope that separates the
residential pads on Encorvado from those on Ferrocarril and Chrisanta, several cross-sections
prepared by Petra were selected and analyzed.

Routine slope stability analysis involves modeling the surface geometry, subsurface soil, bedrock
and groundwater delineation as well as soil and bedrock strength characteristics. By use of a
computer program numerous geometric modes of failure are hypothetically assumed and for each
mode of failure a factor of safety (the ratio of the forces resisting to the forces promoting failure)
is computed. The program then lists the lowest 10 of the computed safety factors and the
hypothetical mode (or trial rupture surfaces) for which the safety factors were computed. As an
example, the attached printout for Cross-Section AA’ on Figures Al-2 through Al-7 may be
examined. On the first page, 10 safety factors ranging from 0.936 to 1.005 are listed and the 10
trial surfaces for which these safety factors were computed are shown. All the trial rupture
surfaces were initiated within a 30-foot zone from the edge of the slope. As it can be seen on
Figure A1-2, the 10 shown safety factors are all very close to unity (indicating a very high risk of
landsliding). If the input data is manipulated so that trial surfaces initiating further away from
the edge of the slope are evaluated (see page Al1-8 through A1-61), progressively higher and
higher safety factors are computed. These higher safety factors reflect progressively lower risk of
landslide hazard. On page Al-1, we have plotted the distance from the top-of-slope and the
associated minimum safety factor (for Cross-Section AA’).

The same procedure was carried out on Cross-Sections DD’ and EE’ (Figures A1-62 through Al-
127 and A1-128 through A1-157, respectively. Four additional cross-sections, d1-d1°, d2-d2’,
d3-d3’, and d4-d4’ (see Plates 1, 2, and 3) were drawn and analyzed for stability of the separating
slope as it turns to face south and southeast. Factors of safety obtained for all but d3-d3’ of these
cross-sections exceeded 1.3. The results for d3-d3’ are shown on Figures A1-158 through Al-
192.

Based on an examination of the data on Figure Al-1 and with consideration of location and
orientation of the subsurface clay bed, the zones of unacceptable (FS< 1.2) and tolerable
landslide risk (FS > 1.3) are delineated on Figure 1. The area between the two is considered
moderate risk.

Al-1
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** Original Version 1.0, January 1996; Current Version 2.004, June 2003 **
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SLOPE STABILITY ANALYSIS SYSTEM

Modified Bishop, Simplified Janbu, or GLE Method of Slices.

(Includes Spencer & Morgenstern-Price Type Analysis)
Including Pier/Pile, Reinforcement, Soil Nail, Tieback,

Nonlinear Undrained Shear Strength, Curved Phi Envelope,

Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.

O R R Y 2 2 R R R R A2 R A SRR S22 222 S22 R s s ittt ittt tdd

Analysis Run Date:

Time of Run:

Run By:
Input Data Filename:
block 0.936.in
Output Filename:
block 0.936.0UT

Unit System:
Plotted Output Filename:

block 0.936.PLT
PROBLEM DESCRIPTION:

BOUNDARY COORDINATES

14 Top Boundaries
25 Total Boundaries
Boundary X-Left Y-Left
No. (ft) (ft)
1 0.00 142.50
2 110.00 142.50
3 120.00 142.50
4 125.00 142.50
5 125.01 144.00
6 158.50 163.00
7 160.00 161.00
8 164.00 164.00
9 200.00 186.00
10 203.00 184.00
11 205.00 186.00
12 240.00 209.00
13 258.00 209.00
14 364.00 209.00
15 120.00 142.50
16 120.10 138.00
17 140.00 138.00
18 178.00 157.00
19 192.00 164.00
20 216.00 164.00
21 239.00 170.00
22 292.00 186.00
23 292.00 186.00
24 178.00 157.00
25 234.00 160.00
Default Y-Origin = 0.00(ft)
Default X-Plus Value = 0.00(ft)
Default Y-Plus Value = 0.00(ft)

10/17/2006
02:49PM

SR
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ISOTROPIC SOIL PARAMETERS
4 Type(s) of Soil
Soil Total Saturated Cohesgion Friction

Type Unit Wt. Unit Wt. Intercept

No.
1

2
3
4

{pct)
120.0
120.0
120.0
120.0

{pct)
125.0
125.0
125.0
125.0

(psf)
700.0
300.0
500.0
700.0

X-Right
(£t)
110.00
120.00
125.00
125.01
158.50
160.00
164.00
200.00
203.00
205.00
240.00
258.00
364.00
500.00
120.10
140.00
178.00
192.00
216.00
239,00
292.00
364.00
500.00
234.00
500.00

Angle
(deg)
37.0
30.0
36.0
37.0

(Search for min.)

Y-Right
(ft)
142.50
142.50
142.50
144.00
163.00
161.00
164.00
186.00
184.00
186.00
209.00
209.00
209.00
209.00
138.00
138.00
157.00
164.00
164.00
170.00
186.00
209.00
207.20
160.00
184.00

Pore Pressure
Pressure Constant Surface

Param.
0.00
0.00
0.00
0.00

C:\Documents and Settings\srajpal

Soil Type
Below Bnd

(psf)
0.0

0.0
0.0
0.0

W WWWWORPRFERBNNNNODNDNDMDMNMNNNDEPR

Piez.

No.
1

1
1
1

\Desktop\Iraj\slope\A-A'\1lw
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ANISOTROPIC STRENGTH PARAMETERS
2 soil type(s)
Soil Type 1 Is Anisotropic

Number Of Direction Ranges Specified = 3
Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. (deg) (psf) (deg)
1 2.0 700.00 37.00
2 7.0 0.00 8.00
3 90.0 700.00 37.00

Soil Type 4 Is Anisotropic
Number Of Direction Ranges Specified = 3

Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. (deg) (psf) (deg)

1 4.0 700.00 37.00

2 7.0 0.00 8.00

3 90.0 700.00 37.00

ANISOTROPIC SOIL NOTES:
(1) An input value of 0.01 for C and/or Phi will cause Aniso
C and/or Phi to be ignored in that range.
(2) An input value of 0.02 for Phi will set both Phi and
C equal to zero, with no water weight in the tension crack.
(3) An input value of 0.03 for Phi will set both Phi and
C equal to zero, with water weight in the tension crack.
1 PIEZOMETRIC SURFACE(S) SPECIFIED
Unit Weight of Water = 62.40 (pcf)
Piezometric Surface No. 1 Specified by 5 Coordinate Points

Pore Pressure Inclination Factor = 1.00
Point X-Water Y-Water
No. (ft) (ft)
1 0.00 130.00
2 120.00 138.50
3 192.00 168.00
4 400.00 180.00
5 500.00 185.76

Janbus Empirical Coef is being used for the case of c & phi both > 0
A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Sliding Block Surfaces, Has Been
Specified.
100 Trial Surfaces Have Been Generated.
2 Boxes Specified For Generation Of Central Block Base
Length Of Line Segments For Active And Passive Portions Of
Sliding Block Is 15.0

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

No. (£t) (£t) (£t) (fr) (ft)
1 120.00 136.50 140.00 137.70 0.00
2 222.00 142.50 222.00 142.50 0.00

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Evaluated. They Are
Ordered - Most Critical First.
* * Safety Factors Are Calculated By The Simplified Janbu Method * *
Total Number of Trial Surfaces Attempted = 100
Number of Trial Surfaces With Vvalid FS = 100
Statistical Data On All Valid FS Values:

FS Max = 1.336 FS Min = 0.936 FS Ave = 1.090
Standard Deviation = 0.079 Coefficient of Variation = 7.27 %
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 116.251 142.500
2 127.948 136.977
3 222.000 142.500
4 230.065 155.148
S 235.256 169.221
6 243.752 181.583
7 250.170 195.140

FIGURE A1-4
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8 260.317 206.188
9 262.837 209.000
Factor of Safety
* k% 0'936 *k*
Individual data on the 29 slices
Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge
Slice Width  Weight Top Bot Norm Tan Hor Ver Load
No. (ft) (1bs) (1bs) (1bs) {1bs) {1bs) {1bs) (1bs) (1lbs)
1 3.7 398.2 0.0 0.0 0. 0. 0.0 0.0 0.0
2 0.0 8.5 0.0 0.0 0. 0. 0.0 0.0 0.0
3 2.5 709.7 0.0 0.0 0. 0. 0.0 0.0 0.0
4 2.5 1065.6 0.0 185.9 0. 0. 0.0 0.0 0.0
5 0.0 6.0 0.0 1.5 0. 0. 0.0 0.0 0.0
6 0.8 568.4 0.0 134.6 0. 0. 0.0 0.0 0.0
7 2.2 2008.1 0.0 571.8 0. 0. 0.0 0.0 0.0
8 12.1 17415.8 0.0 5194.1 0. 0. 0.0 0.0 0.0
9 18.5 44477.8 0.0 14173.3 0. 0. 0.0 0.0 0.0
10 1.5 4291.5 0.0 1478.3 0. 0. 0.0 0.0 0.0
11 4.0 11625.9 0.0 4183.4 0. g. 0.0 0.0 0.0
12 14.0 49730.5 0.0 17406.5 0. 0. 0.0 0.0 0.0
13 14.0 63066.6 0.0 21706.7 0. 0. 0.0 0.0 0.0
14 8.0 41969.4 0.0 13630.4 0. 0. 0.0 0.0 0.0
15 3.0 16142.2 0.0 5110.3 0. 0. 0.0 0.0 0.0
16 2.0 10726.2 0.0 3406.6 0. 0. 0.0 0.0 0.0
17 11.0 64580.6 0.0 18731.6 0. 0. 0.0 0.0 0.0
18 6.0 38887.9 0.0 10213.9 0. 0. 0.0 0.0 0.0
18 8.1 50205.8 0.0 19786.7 0. 0. 0.0 0.0 0.0
20 1.7 9654.9 0.0 4009.6 0. 0. 0.0 0.0 0.0
21 3.4 16361.9 0.0 3609.8 0. 0. 0.0 0.0 0.0
22 0.1 355.5 0.0 20.1 0. 0. 0.0 0.0 0.0
23 0.9 3877.0 0.0 64.1 0. 0. 0.0 0.0 0.0
24 3.8 15818.8 0.0 0.0 0. 0. 0.0 0.0 0.0
25 3.8 13572.6 0.0 0.0 0. 0. 0.0 0.0 0.0
26 6.4 15896.2 0.0 0.0 0. 0. 0.0 0.0 0.0
27 7.8 9017.3 0.0 0.0 0. 0. 0.0 0.0 0.0
28 2.3 1132.4 0.0 0.0 0. 0. 0.0 0.0 0.0
29 2.5 425.2 0.0 0.0 0. 0. 0.0 0.0 0.0
Failure Surface Specified By 10 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 113.811 142.500
2 116.280 141.634
3 130.590 137.135
4 222.000 142.500
5 229.247 155.633
6 238.807 167.192
7 246.249 180.215
8 254.617 192.665
9 260.423 206.496
10 261.155 209.000
Factor of Safety
* k& 0.961 L2 2
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 122.054 142.500
2 128.768 137.026
3 222,000 142.500
4 231.167 154.373
5 236.947 168.214
6 246.706 179.606
7 254.894 192.174
8 265.334 202.944
9 268.414 209.000
Factor of Safety
* % ¥ 0.968 *kk

FIGURE A1-5
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Failure Surface Specified By 9 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (ft)
1 125.158 144.084
2 137.142 137.529
3 222.000 142.500
4 230.108 155.120
) 238.515 167.542
6 247.278 179.717
7 252.006 193.952
8 256.423 208.287
9 257.110 209.000
Factor of Safety
*kk 0.977 * %k
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 115.661 142.500
2 125.809 136.849
3 222.000 142.500
4 232.527 153.185
5 240.310 166.008
6 247.478 175.185
7 257.519 190.328
8 263.575 204.051
9 265.001 209.000
Factor of Safety
* % %k 0.986 %k k
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 125.007 143.558
2 136.576 137.495
3 222.000 142.500
4 232.510 153.202
] 240.147 166.113
6 248.486 178.581
7 255.899 191.621
8 266.050 202.664
9 267.033 209.000
Factor of Safety
% %k % 0_990 & %%
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (£t) (ft)
1 123.622 142.500
2 134.877 137.393
3 222.000 142.500
4 225.002 157.197
5 229.449 171.522
6 236.196 184.918
7 246.795 195.534
8 254 .445 208.436
9 254.994 209.000
Factor of Safety
* k% 0_994 *k Kk
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (£t) (£t)
1 125.000 142.494
2 131.215 137.173
3 222.000 142.500
4 228.412 156.061
S 237.753 167.797
6 246.058 180.288
7 253.115 193.524
8 255.287 208.366

FIGURE A1-6
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9 255.303 209.000
Factor of Safety
* kX 0.994 *k*k
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 121.530 142.500
2 133.422 137.305
3 222.000 142.500
4 225.619 157.057
5 235.768 168.103
6 246.259 178.823
7 254.543 191.328
8 264.502 202.545
9 264.730 209.000
Factor of Safety
%* &k 1.004 * k&
Failure Surface Specified By 10 Coordinate Points
Point X-Surf Y-surf
No. (ft) (£t)
1 113.860 142.500
2 114.034 142.387
3 128.026 136.982
4 222.000 142.500
5 232.217 153.482
6 237.227 167.621
7 241.592 181.972
8 252.189 192.588
9 262.024 203.913
10 266.326 209.000
Factor of Safety
* kK 1.005 k¥

*%%x* END OF GSTABL7 OUTPUT ****

FIGURE A1-7
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GSTABL7 *%**
** GSTABL7 by Garry H. Gregory, P.E. **

** Original Version 1.0, January 1996; Current Version 2.004, June 2003 **

(A1l Rights Reserved-Unauthorized Use Prohibited)
hhkhhkkkkhhhkhkhkhkhhhkhkkdkkhkhkhkkhkhkhkhkhkhkhhkkhkhkkhkkhkkhhhkhkkhkhkhkhhkhhhhhhhhkhhkrhkhhhdkhhhhhxdkkk

SLOPE STABILITY ANALYSIS SYSTEM

Modified Bishop, Simplified Janbu, or GLE Method of Slices.
(Includes Spencer & Morgenstern-Price Type Analysis)
Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
Nonlinear Undrained Shear Strength, Curved Phi Envelope,

Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.

L2 222222 AR R SRS 2l i3 22 2222 st at R st Al AR SR

Analysis Run Date:

Time of Run:
Run By:

Input Data Filename:

th block.in

Output Filename:

th block.oUT
Unit System:

Plotted Qutput Filename:

th block.PLT

PROBLEM DESCRIPTION:

BOUNDARY COORDINATES
Boundaries
25 Total Boundaries

14 Top

Boundary
No.

N =

X-Left
(ft)

0.00
110.00
120.00
125.00
125.01
158.50
160.00
164.00
200.00
203.00
205.00
240.00
258.00
364.00
120.00
120.10
140.00
178.00
192.00
216.00
239.00
292.00
292.00
178.00
234.00

10/17/2006

02:43PM
SR

p:\Leighton\011000-011500\011492.001\ENG\Slope Stability\1lwi

p:\Leighton\011000-011500\011492.001\ENG\Slope Stability\lwi

English

MV/Landslide/011492-001
(Risk Level)

Section A-A'

Y-Left
(ft)
142.50
142.50
142.50
142.50
144.00
163.00
161.00
164.00
186.00
184.00
186.00
209.00
209.00
209.00
142.50
138.00
138.00
157.00
164.00
164.00
170.00
186.00
186.00
157.00
160.00

Default Y-Origin = 0.00(ft)
Default X-Plus Value
Default Y-Plus Value
ISOTROPIC SOIL PARAMETERS

4 Type(s) of Soil
Soil Total Saturated Cohesion Friction
Type Unit Wt. Unit Wt. Intercept

No. (pcf)
1 120.0
2 120.0
3 120.0
4 120.0

(pct
125.
125.
125.
125.

)
0

(el e)

= 0.00(ft)
= 0.00(ft)

(psf)
700.0
300.0
500.0
700.0

X-Right
(ft)
110.00
120.00
125.00
125.01
158.50
160.00
164.00
200.00
203.00
205.00
240.00
258.00
364.00
500.00
120.10
140.00
178.00
192.00
216.00
239.00
292.00
364.00
500.00
234.00
500.00

Y-Right
(£t)

142
142
142
144
163
161
164
186
184
186
209
209
209
209
138
138
157
164
164
170
186
208
207
160
184

Pore

.50
.50
.50
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.20
.00
.00

Pressure

Angle Pressure Constant
Param. (psf)

(deg)
37.0
30.0
36.0
37.0

0.00
0.00
0.00
0.00

0.0

0.0
0.0
0.0

Soil Type
Below Bnd

B RP WA OWWLWREREBNDDRONDNONODODLOND NN

Piez.
Surface
No.
1

1l
1
1

p:\Leighton\011000-011500\011492.001\ENG\Slope Stability\1lwi

FIGURE A1-9



p:\Leighton\011000-011500\011492.001\ENG\Slope Stability\lwith block.OUT Page 2

ANISOTROPIC STRENGTH PARAMETERS
2 soil type(s)
Soil Type 1 Is Anisotropic
Number Of Direction Ranges Specified = 3

Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. (degq) (psf) (deg)

1 2.0 700.00 37.00

2 7.0 0.00 8.00

3 90.0 700.00 37.00

Soil Type 4 Is Anisotropic
Number Of Direction Ranges Specified = 3

Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. (deg) (psf) (deg)

1 4.0 700.00 37.00

2 7.0 0.00 8.00

3 90.0 700.00 37.00

ANISOTROPIC SOIL NOTES:
(1) An input value of 0.01 for C and/or Phi will cause Aniso
C and/or Phi to be ignored in that range.
(2) An input value of 0.02 for Phi will set both Phi and
C equal to zero, with no water weight in the tension crack.
(3) An input value of 0.03 for Phi will set both Phi and
C equal to zero, with water weight in the tension crack.
1 PIEZOMETRIC SURFACE(S) SPECIFIED
Unit Weight of Water = 62.40 (pcf)
Piezometric Surface No. 1 Specified by 5 Coordinate Points

Pore Pressure Inclination Factor = 1.00
Point X-Water Y-Water
No. (ft) (£t)
1 0.00 130.00
2 120.00 138.50
3 192.00 168.00
4 400.00 180.00
5 500.00 185.76

Janbus Empirical Coef is being used for the case of ¢ & phi both > 0
A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Sliding Block Surfaces, Has Been
Specified.
100 Trial Surfaces Have Been Generated.
3 Boxes Specified For Generation Of Central Block Base
Length Of Line Segments For Active And Passive Portions Of
Sliding Block Is 15.0

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

No. (£t) (ft) (£t) (ft) (£t)
1 120.00 136.50 140.00 137.70 0.00
2 222.00 142.50 222.00 142.50 0.00
3 247.00 144 .50 247.00 144.50 0.00

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Evaluated. They Are
Ordered - Most Critical First.
* * Safety Factors Are Calculated By The Simplified Janbu Method * *
Total Number of Trial Surfaces Attempted = 100
Number of Trial Surfaces With valid FS = 100
Statistical Data On All Valid FS Values:

FS Max = 1.529 FS Min = 1.018 FS Ave = 1.135

Standard Deviation = 0.089 Coefficient of Variation = 7.80 %
Failure Surface Specified By 10 Coordinate Points

Point X-Surf Y-Surf

No. (ft) (ft)

1 118.451 142.500

2 129.794 137.088

3 222.000 142.500

4 247.000 144.500

5 256.534 156.080

6 260.134 170.642

FIGURE A1-10
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7 268.204 183.286
8 275.496 196.395
9 285.594 207.487
10 286.051 209.000
Factor of Safety
*k%k 1_018 *k*k
Individual data on the 33 slices
Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge
Slice Width  Weight Top Bot Norm Tan Hor Ver Load
No. (ft) (1bs) (lbs) (1lbs) (1bs) (1bs) (1bs) (1bs) (1bs)
1 1.5 68.7 0.0 0.0 0. 0. 0.0 0.0 0.0
2 0.0 1.5 0.0 0.0 0. 0. 0.0 0.0 0.0
3 3.7 711.7 0.0 0.0 0. 0. 0.0 0.0 0.0
4 1.3 450.0 0.0 53.7 0. 0. 0.0 0.0 0.0
5 0.0 4.7 0.0 0.8 0. 0. 0.0 0.0 0.0
6 2.9 2147.4 0.0 487.6 0. 0. 0.0 0.0 0.0
7 1.9 2023.5 0.0 605.1 0. 0. 0.0 0.0 0.0
8 10.2 15337.2 0.0 4603.9 0. 0. 0.0 0.0 0.0
9 18.5 44473.5 0.0 14171.2 0. 0. 0.0 0.0 0.0
10 1.5 4291.2 0.0 1478.1 0. 0. 0.0 0.0 0.0
11 4.0 11625.1 0.0 4183.1 0. 0. 0.0 0.0 0.0
12 14.0 49728.2 0.0 17405.3 0. 0. 0.0 0.0 0.0
13 14.0 63065.0 0.0 21705.9 0. 0. 0.0 0.0 0.0
14 8.0 41968.7 0.0 13630.1 0. 0. 0.0 0.0 0.0
15 3.0 16142.0 0.0 5110.2 0. 0. 0.0 0.0 0.0
16 2.0 10726.1 0.0 3406.5 0. 0. 0.0 0.0 0.0
17 11.0 64580.2 0.0 18731.3 0. 0. 0.0 0.0 0.0
18 6.0 38887.8 0.0 10213.9 0. 0. 0.0 0.0 0.0
19 12.0 85339.2 0.0 20355.0 0. 0. 0.0 0.0 0.0
20 5.0 38496.7 0.0 8421.9 0. 0. 0.0 0.0 0.0
21 1.0 7906.8 0.0 1680.2 0. 0. 0.0 0.0 0.0
22 1.9 15180.5 0.0 3211.7 0. 0. 0.0 0.0 0.0
23 5.1 40171.0 0.0 8510.6 0. 0. 0.0 0.0 0.0
24 9.5 68175.5 0.0 19803.7 0. 0. 0.0 0.0 0.0
25 1.5 8882.7 0.0 4848.4 0. 0. 0.0 0.0 0.0
26 0.0 222.7 0.0 99.1 0. 0. 0.0 0.0 0.0
27 2.1 10766.0 0.0 2976.4 0. 0. 0.0 0.0 0.0
28 0.9 3865.3 0.0 63.8 0. 0. 0.0 0.0 0.0
29 3.7 15082.9 0.0 0.0 0. 0. 0.0 0.0 0.0
30 3.5 12077.3 0.0 0.0 0. 0. 0.0 0.0 0.0
31 7.3 16765.4 0.0 0.0 0. 0. 0.0 0.0 0.0
32 10.1 8554.2 0.0 0.0 0. 0. 0.0 0.0 0.0
33 0.5 41.5 0.0 0.0 0. 0. 0.0 0.0 0.0
Failure Surface Specified By 10 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 118.282 142.500
2 118.754 142.239
3 132.909 137.275
4 222.000 142.500
) 247.000 144 .500
6 256.560 156.059
7 264.002 169.082
8 272.370 181.532
9 278.176 195.362
10 282.161 209.000
Factor of Safety
%,k * 1_018 *k*x
Failure Surface Specified By 10 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 121.047 142.500
2 127.738 136.964
3 222.000 142.500
4 247.000 144.500
) 255.247 157.029

FIGURE A1-11
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6 264.605 168.752
7 269.354 182.981
8 278.397 194.948
9 286.158 207.784
10 287.305 209.000
Factor of Safety
* %k 1.018 *k*
Failure Surface Specified By 10 Coordinate Points
Point X-Surf Y-Surf
No. (£t) (fr)
1 123.207 142.500
2 130.648 137.139
3 222.000 142.500
4 247.000 144.500
5 254.826 157.297
6 263.795 169.320
7 273.352 180.881
8 278.745 194.878
9 284.040 208.912
10 284.091 209.000
Factor of Safety
* %Kk 1.022 * k%
Failure Surface Specified By 10 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 115.363 142.500
2 115.626 142.371
3 129.662 137.080
4 222.000 142.500
5 247.000 144.500
6 253.199 158.159
7 256.200 172.856
8 260.648 187.182
9 267.395 200.578
10 275.804 209.000
Factor of Safety
*kx 1.024 * Kk k
Failure Surface Specified By 10 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 122.745 142.500
2 132.992 137.280
3 222.000 142.500
4 247.000 144.500
5 253.780 157.880
6 263.632 169.191
7 273.035 180.878
8 277.508 195.196
S 287.789 206.118
10 290.254 209.000
Factor of Safety
* %k % 1.025 % %k %
Failure Surface Specified By 11 Coordinate Points
Point X~-Surf Y-Surf
No. (ft) (ft)
1 122.279 142 .500
2 122.556 142.223
3 136.796 137.508
4 222.000 142.500
S 247.000 144.500
6 255.237 157.036
7 261.513 170.660
8 271.606 181.756
9 282.000 192.571
10 292.565 203.220
11 295.090 209.000

Factor of Safety

FIGURE A1-12
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Failure Surface Specified By 10 Coordinate Points

Point X-Surf Y-Surf
No. (fr) (ft)
1 120.585 142.500
2 127.050 136.923
3 222.000 142.500
4 247.000 144.500
5 256.314 156.258
6 262.480 169.932
7 270.575 182.560
8 273.626 197.247
9 284.211 207.874
10 285.034 209.000
Factor of Safety
* kK 1.037 *kk
Failure Surface Specified By 10 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 114.728 142.500
2 125.448 136.827
3 222.000 142.500
4 247.000 144.500
5 250.084 159.180
6 258.048 171.891
7 265.179 185.087
8 275.624 195.854
9 286.112 206.577
10 288.533 209.000
Factor of Safety
*kk 1.039 *k ¥k
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 114.898 142.500
2 124.301 136.758
3 222.000 142.500
4 247.000 144.500
5 253.582 157.979
6 259.350 171.825
7 267.340 184.520
8 270.131 199.258
9 270.948 209.000
Factor of Safety
* ko 1.041 *kk

il 1.026

*x*% END OF GSTABL7 OUTPUT ****

Jd % %

FIGURE A1-13
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*%* GSTABL7 by Garry H. Gregory,
** Original Version 1.0, January 1996; Current Version 2.004, June 2003 **

(All Rights Reserved-Unauthorized Use Prohibited)
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SLOPE STABILITY ANALYSIS SYSTEM

P.E.

* %k

Modified Bishop, Simplified Janbu, or GLE Method of Slices.
(Includes Spencer & Morgenstern-Price Type Analysis)
Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
Nonlinear Undrained Shear Strength, Curved Phi Envelope,

Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.

T T I LSS E LIS LSS S SSES SRS RSS2 222X X R 2 a2 xRttt s Rs sty

Analysis Run Date:

Time of Run:

Run By:
Input Data Filename:
block 1.062.in
Output Filename:
block 1.062.0UT

Unit System:
Plotted Output Filename:

block 1.062.PLT
PROBLEM DESCRIPTION:

BOUNDARY COORDINATES

14 Top Boundaries
25 Total Boundaries
Boundary X-Left Y-Left
No. (£t) (ft)
1 0.00 142.50
2 110.00 142.50
3 120.00 142.50
4 125.00 142.50
5 125.01 144.00
6 158.50 163.00
7 160.00 161.00
8 164.00 164.00
9 200.00 186.00
10 203.00 184.00
11 205.00 186.00
12 240.00 209.00
13 258.00 209.00
14 364.00 209.00
15 120.00 142.50
16 120.10 138.00
17 140.00 138.00
18 178.00 157.00
19 192.00 164.00
20 216.00 164.00
21 239.00 170.00
22 292.00 186.00
23 292.00 186.00
24 178.00 157.00
25 234.00 160.00
Default Y-Origin = 0.00(ft)
Default X-Plus Value = 0.00(ft)
Default Y-Plus Value = 0.00(ft)

10/17/2006
02:54PM
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MV/Landslide/011492-001

Section A-A!

ISOTROPIC SOIL PARAMETERS
4 Type(s) of Soil
Soil Total Saturated Cohesion Friction

Type Unit Wt. Unit Wt. Intercept

No.

1

2
3
4

{pct)
120.0
120.0
120.0
120.0

(pcf)
125.0
125.0
125.0
125.0

(pst)
700.0
300.
500.
700.

(ool o)

X-Rig
(ft
110.
120.
125.
125.
158.
160.
164.
200
203.
205.
240
258.
364.
500.
120.
140.
178.
192.
216.
239.
292.
364.
500.
234.
500

Angl
(deg
37.0
30.0
36.0
37.0

ht
)

00
00
00
01
50
00
00

.00

00
00

.00

00
00
00
10
00
00
00
00
00
00
00
00
00

.00

e
)

(Risk Level)

Y-Right
(ft)
142.50
142.50
142.50
144.00
163.00
161.00
164.00
186.00
184.00
186.00
209.00
209.00
209.00
209.00
138.00
138.00
157.00
164.00
164.00
170.00
186.00
209.00
207.20
160.00
184.00

Soil Type
Below Bnd

B HEHWBEWWWWEHMEBAMNMNNMNMOMNMODMONNNDNORR

Pore Pressure Piez.
Pressure Constant Surface

Param.
0.00
0.00
0.00
0.00

(psf)
0.0

0.0
0.0
0.0

O.

Sy
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ANISOTROPIC STRENGTH PARAMETERS

2 soil type(s)
Soil Type 1 Is Anisotropic
Number Of Direction Ranges Specified = 3
Direction Counterclockwise Cohesion
Range Direction Limit Intercept
No. (deg) (psf)
1 2.0 700.00
2 7.0 0.00
3 90.0 700.00
Soil Type 4 Is Anisotropic
Number Of Direction Ranges Specified = 3
Direction Counterclockwise Cohesion
Range Direction Limit Intercept
No. (deq) (psf)
1 4.0 700.00
2 7.0 0.00
3 90.0 700.00

ANISOTROPIC SOIL NOTES:
(1) An input value of 0.01 for C and/or Phi will cause Aniso

C and/or Phi to be ignored in that range.

(2) An input value of 0.02 for Phi will set both Phi and

C equal to zero, with no water weight in the tension crack.

(3) An input value of 0.03 for Phi will set both Phi and

C equal to zero, with water weight in the tension crack.

1 PIEZOMETRIC SURFACE(S) SPECIFIED

Unit Weight of Water =
Piezometric Surface No.

62.40 (pcf)

Pore Pressure Inclination Factor = 1.00
Point X-Water Y-Water
No. (ft) (ft)
1 0.00 130.00
2 120.00 138.50
3 192.00 168.00
4 400.00 180.00
5 500.00 185.76

Janbus Empirical

Coef is being used for the case of

Friction
Angle
(deg)
37.00
8.00
37.00

Friction
Angle
(deg)
37.00
8.00
37.00

1 Specified by 5 Coordinate Points

c & phi both > 0

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

100 Trial Surfaces Have Been Generated.
3 Boxes Specified For Generation Of Central Block Base
Length Of Line Segments For Active And Passive Portions Of

Sliding Block Is

Box
No.
1
2
3

15.0
X-Left Y-Left X-Right Y-Right Height
(ft) (ft) (ft) (ft) (ft)
120.00 136.50 140.00 137.70 0.00
222.00 142.50 222.00 142.50 0.00
272.00 146.50 272.00 146 .50 0.00

Following Are Displayed The Ten Most Critical Of The Trial

Failure Surfaces Evaluated. They Are
Ordered - Most Critical First.

* * Safety Factors Are Calculated By The Simplified Janbu Method * +*

Total Number of Trial Surfaces Attempted =
Number of Trial Surfaces With Valid FS =

Statistical Data On All Valid FS Values:
FS Max = 1.519 FS Min = 1.062
Standard Deviation = 0.077

100
100

FS Ave = 1.188

Coefficient of Variation =

Failure Surface Specified By 9 Coordinate Points

Point X-Surf Y-Surf

No. (fr) (ft)
1 123.249 142.500
2 135.214 137.413
3 222.000 142.500
4 272.000 146.500
5 279.818 159.302
6 286.399 172.781

6.47 %

FIGURE A1-16
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7
8
9

Slice Width

No.

292
300
301

.168
.158
.991

Factor of Safety

%k &

1.0

62

%k k

186.
199.
209.

Individual data on the

627
322
000

30 slices

[=leNeoleNoRoloNoleNo-N-NooloNeNeNeNoNoeNeNoNeNolNoNoNeNoNol o)

.

.

.

.

Tie
Force
Tan
(1bs)

[eleNeleleleleNoololoNeNeRoNoNeloNeolleNoleNoloNeolNoNolNeNolN el e)

Earthquake

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

Water Water Tie
Force Force Force
Weight Top Bot Norm
(ft) (1bs) (lbs) (1bs) (1bs)
1.8 78.3 0.0 0.0
0.0 1.8 0.0 0.0
1.4 510.0 0.0 0.0
7.4 6620.0 0.0 1544.
1.4 1984.1 0.0 631.5
4.8 8002.9 0.0 2441.6
18.5 44459.8 0.0 14164.3
1.5 4290.3 0.0 1477.7
4.0 11622.7 0.0 4181.8
14.0 49721.0 0.0 17401.6
14.0 63059.7 0.0 21703.2
8.0 41966.6 0.0 13629.0
3.0 16141.3 0.0 5108.9
2.0 10725.7 0.0 3406.3
11.0 64579.0 0.0 18730.6
6.0 38887.6 0.0 10213.7
12.0 85339.2 0.0 20355.0
5.0 38496.7 0.0 8421.9
1.0 7906.8 0.0 1680.2
1.9 15180.5 0.0 3211.7
16.1 126190.5 0.0 26793.0
14.0 107779.8 0.0 23024.1
7.8 53408.6 0.0 18663.9
2.5 14111.2 0.0 3969.6
4.1 20054.4 0.0 2783.8
0.3 1223.6 0.0 15.3
5.2 18308.5 0.0 0.0
0.3 748.2 0.0 0.0
8.0 15365.3 0.0 0.0
1.8 1064.4 0. 0.0
Failure Surface Specified By 10 Coordinate Points
Point X-Surf Y-Surf
No. (£t) (fr)
1 125.002 142.849
2 136.469 137.488
3 222.000 142.500
4 272.000 146.500
5 278.858 159.841
6 286.861 172.527
7 295.142 185.034
8 304.691 196.602
9 315.220 207.286
10 316.659 209.000

Factor of Safety

* k%

1.0

79

* k%

Failure Surface Specified By 10 Coordinate Points
Y-Surf

Point
No.

1

WoJoandwN

X-Surf

(f

125.
135.
222.
272.
278.
283.
293.
301.
312.

t)

005
756
000
000
301
663
364
419
015

(ft)
143.

137.
142.
146.
160.
.121

174

185.
198.
208.

319
445
500
500
113

562
216
833

=R eleNeleleNeoNoNoNoNoloNeNelloNoNoNeNoNe e NoNoNeNeNoNRoNoReo el

COO0OCO0OO0DO0O00DO0O0OO0O0O0O0CODOODOODOOOOOO0O0ODOOO

.

.

OCO0O0O00DO0O0O0O0O0O0O0OO0DO0DDODODODODODODOOODOOO

(>Nl oNeNoNeeNaoleNelle NoeloNoeNoNoNoNeNoNoNeNeNoNoNeNolle)
[=R=j-NoleNeNoNeNoNoloNeNeNeNoNeoNeNeoNeNoNoNoNoNoNeNeleleNe e
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10 312.025 209.000
Factor of Safety
**k 1.090 *k*
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 121.139 142.500
2 131.483 137.189
3 222.000 142.500
4 272.000 146.500
5 278.156 160.179
6 283.307 174.266
7 293.511 185.261
8 296.658 199.927
9 301.858 209.000
Factor of Safety
* %k 1.090 *k*k
Failure Surface Specified By 10 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 114.857 142.500
2 123.842 136.730
3 222.000 142.500
4 272.000 146.500
5 278.634 159.412
6 287.185 172.373
7 292.973 186.211
8 303.347 197.045
9 313.301 208.267
10 313.954 209.000
Factor of Safety
%* k% 1.092 * k%
Failure Surface Specified By 10 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 120.934 142.500
2 121.631 141.921
3 135.951 137.457
4 222.000 142.500
5 272.000 146.500
6 279.775 159.328
7 283.495 173.859
8 290.527 187.109
9 298.951 199.520
10 299.832 209.000

Factor of Safety
*kk 1.092 dok ok
Failure Surface Specified By 10 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (ft)
1 118.052 142.500
2 128.007 136.980
3 222.000 142.500
4 272.000 146.500
5 278.070 160.217
6 286.327 172.740
7 296.876 183.404
8 306.757 194.690
9 312.898 208.375
10 313.522 209.000
Factor of Safety
* %% 1.095 * % %
Failure Surface Specified By 10 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 121.477 142.500
2 122.145 142.268

FIGURE A1-18
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3 136.361 137.482
4 222.000 142.500
5 272.000 146.500
6 280.523 158.843
7 285.077 173.135
8 289.263 187.540
) 299.851 198.164
10 310.065 209.000
Factor of Safety
* k% 1.096 * k%
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (fr)
1 124.514 142.500
2 133.583 137.315
3 222.000 142.500
4 272.000 146 .500
5 281.016 158.488
6 288.444 171.520
7 291.412 186.223
8 301.244 197.551
9 309.242 209.000

Factor of Safety
*kk 1.099 kK
Failure Surface Specified By 10 Coordinate Points

Point X-Surf Y-Surf
No. (£t) (£t)
1 122.204 142.500
2 133.910 137.335
3 222.000 142.500
4 272.000 146.500
) 276.154 160.913
6 283.84¢6 173.791
7 294 .445 184.405
8 304.724 195.330
9 312.698 208.034
10 313.525 209.000
Factor of Safety
dkk 1.108 * k%

**+% END OF GSTABL7 OUTPUT ***%

FIGURE A1-19
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L 2 3 GSTABL'"7 dkk
** GSTABL7 by Garry H. Gregory, P.E.
** Original Version 1.0, January 1996; Current Version 2.004, June 2003 **

(All Rights Reserved-Unauthorized Use Prohibited)
khkkhkhhkkhkhkkhkkhkhkhkhkrkhkhhhrhhkhkrhhkhhkhhkhhhkhkhhkhhrhhkhkhhkhhkkhhhdhrhhkhhhhhhrhhkkhhkhkhhhkhkhhhhkix

SLOPE STABILITY ANALYSIS SYSTEM

* %k

Modified Bishop, Simplified Janbu, or GLE Method of Slices.
(Includes Spencer & Morgenstern-Price Type Analysis)

Including Pier/Pile, Reinforcement, Soil Nail, Tieback,

Nonlinear Undrained Shear Strength, Curved Phi Envelope,

Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.

dhhkkhkhkhkhhkhhkhrhhhkhkhkhkkhhhkrhkhhhdhhhhdhhhhhkhkkrkhkhkkhkhkhkhkhhrhhkhhhhhkdhkdhhrhhhhrhkhhhhrhkhhk

Analysis Run Date:
Time of Run:

Run By:

Input Data Filename:

block

1.145.in

Output Filename:

block

1.145.0U0T

Unit System:

Plotted Output Filename:

block

1.145.PLT

PROBLEM DESCRIPTION:

BOUNDARY COORDINATES

14 Top Boundaries
25 Total Boundaries
Boundary X-Left Y-Left
No. (ft) (ft)
1 0.00 142.50
2 110.00 142.50
3 120.00 142.50
4 125.00 142.50
5 125.01 144.00
6 158.50 163.00
7 160.00 161.00
8 164.00 164.00
9 200.00 186.00
10 203.00 184.00
11 205.00 186.00
12 240.00 209.00
13 258.00 209.00
14 364.00 208.00
15 120.00 142.50
16 120.10 138.00
17 140.00 138.00
18 178.00 157.00
19 152.00 164.00
20 216.00 164.00
21 239.00 170.00
22 292.00 186.00
23 292.00 186.00
24 178.00 157.00
25 234.00 160.00
Default Y-Origin = 0.00(ft)
Default X-Plus Value = 0.00(ft)
Default Y-Plus Value = 0.00(ft)

10/17/2006
02:55PM
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English

Mv/Landslide/011492-001

Section A-A!

ISOTROPIC SOIL. PARAMETERS
4 Typel(s) of Soil
Soil Total Saturated Cohesion Friction
Angle
(deq)

Type Unit Wt. Unit Wt. Intercept

No.

W

(pcf) {pcf)
120.0 125.0
120.0 125.0
120.0 125.0
120.0 125.0

(ps

700.

300
500
700

£)
0

.0
.0
.0

X-Right
(ft)

110.
120.
125.
125.
158.
160.
l64.
200.
203.
205.
240.
258.
364.
500.
120.
140.
178.
152.
216.
239.
292.
364.
500.
234.
500.

37.0
30.0
36.0
37.0

00
00
00
01
50
00
00
00
00
00
00
00
00
00
10
00
00
00
00
00
00
00
00
00
00

(Risk Level)

Y-Right
(ft)
142.50
142.50
142.50
144.00
163.00
161.00
164.00
186.00
184.00
186.00
209.00
209.00
209.00
209.00
138.00
138.00
157.00
164.00
164.00
170.00
186.00
209.00
207.20
160.00
184.00

Soil Type
Below Bnd

B HWEBWWWWERERRERBNMNDMNDODOVMNODNONDMNONDNDS R

Pore Pressure

Pressure Constant Surface
(psf)
0.

Param.
0.00
0.00
0.00
0.00

0
0
0

0

.0
.0
.0

Piez.

No.

e
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ANISOTROPIC STRENGTH PARAMETERS
2 soil type(s)

Soil Type 1 Is Anisotropic
Number Of Direction Ranges Specified = 3
Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. (deg) (psf) (deg)
1 2.0 700.00 37.00
2 7.0 0.00 8.00
3 90.0 700.00 37.00
Soil Type 4 Is Anisotropic
Number Of Direction Ranges Specified = 3
Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. (deg) {psf) (deg)
1 4.0 700.00 37.00
2 7.0 0.00 8.00
3 90.0 700.00 37.00

ANISOTROPIC SOIL NOTES:
(1) An input value of 0.01 for C and/or Phi will cause Aniso
C and/or Phi to be ignored in that range.
(2) An input value of 0.02 for Phi will set both Phi and
C equal to zero, with no water weight in the tension crack.
(3) An input value of 0.03 for Phi will set both Phi and
C equal to zero, with water weight in the tension crack.
1 PIEZOMETRIC SURFACE(S) SPECIFIED
Unit Weight of Water 62.40 (pcf)
Piezometric Surface No. 1 Specified by 5 Coordinate Points

Pore Pressure Inclination Factor = 1.00
Point X-Water Y-Water
No. (ft) (ft)
1 0.00 130.00
2 120.00 138.50
3 192.00 168.00
4 400.00 180.00
s 500.00 185.76

Janbus Empirical Coef is being used for the case of ¢ & phi both > 0
A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Sliding Block Surfaces, Has Been
Specified.

100 Trial Surfaces Have Been Generated.
3 Boxes Specified For Generation Of Central Block Base
Length Of Line Segments For Active And Passive Portions Of

Sliding Block Is 15.0

Box X-Left Y-Left X-Right ¥Y-Right Height

No. (fr) (ft) (ft) (ft) (ft)
1 120.00 136.50 140.00 137.70 0.00
2 222.00 142.50 222.00 142.50 0.00
3 297.00 148.50 297.00 148.50 0.00

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Evaluated. They Are

Ordered - Most Critical First.
* * Safety Factors Are Calculated By The Simplified Janbu Method * *

Total Number of Trial Surfaces Attempted = 100
Number of Trial Surfaces With Vvalid FS = 100
Statistical Data On All Valid FS Values:
FS Max = 1.588 FS Min = 1.145 FS Ave = 1.261
Standard Deviation = 0.076 Coefficient of Variation = 6.03 %

Failure Surface Specified By 9 Coordinate Points

Point X-Surf Y-Surf

No. (ft) (ft)
1 119.685 142.500
2 126.942 136.917
3 222.000 142.500
4 297.000 148.500
5 305.205 161.057
6 312.095 174.381

FIGURE A1-22
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7 316.324 188.772
8 326.093 200.156
9 334.937 209.000
Factor of Safety
* %k 1‘145 *k %k
Individual data on the 34 slices
Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge
Slice Width  Weight Top Bot Norm Tan Hor Ver Load
No. (ft) (1bs) (1bs) (1lbs) (1bs) (1bs) (1bs) (1bs) (1bs)
1 0.3 4.6 0.0 0.0 0. 0. 0.0 0.0 0.0
2 0.0 0.2 0.0 0.0 0. 0. 0.0 0.0 0.0
3 3.2 561.3 0.0 0.0 0. 0. 0.0 0.0 0.0
4 1.8 747.6 0.0 152.6 0. 0. 0.0 0.0 0.0
5 0.0 5.9 0.0 1.7 0. 0. 0.0 0.0 0.0
6 0.5 380.4 0.0 101.4 0. 0. 0.0 0.0 0.0
7 1.4 1248.5 0.0 398.9 0. 0. 0.0 0.0 0.0
8 13.1 18458.9 0.0 5484.4 0. 0. 0.0 0.0 0.0
9 18.5 44480.1 0.0 14174.5 0. 0. 0.0 0.0 0.0
10 1.5 4291.7 0.0 1478.4 0. 0. 0.0 0.0 0.0
11 4.0 11626.3 0.0 4183.6 0. 0. 0.0 0.0 0.0
12 14.0 49731.7 0.0 17407.1 0. 0. 0.0 0.0 0.0
13 14.0 63067.5 0.0 21707.2 0. 0. 0.0 0.0 0.0
14 8.0 41969.7 0.0 13630.6 0. 0. 0.0 0.0 0.0
15 3.0 16142.3 0.0 5110.4 0. 0. 0.0 0.0 0.0
16 2.0 10726.2 0.0 3406.6 0. 0. 0.0 0.0 0.0
17 11.0 64580.8 0.0 18731.7 0. 0. 0.0 0.0 0.0
18 6.0 38887.9 0.0 10213.9 0. 0. 0.0 0.0 0.0
19 12.0 85339.2 0.0 20355.0 0. 0. 0.0 0.0 0.0
20 5.0 38496.7 0.0 8421.9 0. 0. 0.0 0.0 0.0
21 1.0 7906.8 0.0 1680.2 0. 0. 0.0 0.0 0.0
22 1.9 15180.5 0.0 3211.7 0. 0. 0.0 0.0 0.0
23 16.1 1261%0.5 0.0 26793.0 0. 0. 0.0 0.0 0.0
24 34.0 258449.0 0.0 55441.0 0. 0. 0.0 0.0 0.0
25 5.0 37060.3 0.0 8016.9 0. 0. 0.0 0.0 0.0
26 8.2 54189.6 0.0 18267.0 0. 0. 0.0 0.0 0.0
27 2.9 15922.9 0.0 4249.2 0. 0. 0.0 0.0 0.0
28 4.0 18448.5 0.0 2313.1 0. 0. 0.0 0.0 0.0
29 0.2 674.9 0.0 9.9 0. 0. 0.0 0.0 0.0
30 4.0 13025.6 0.0 0.0 0. 0. 0.0 0.0 0.0
31 0.1 217.2 0.0 0.0 0. 0. 0.0 0.0 0.0
32 5.9 11501.4 0.0 0.0 0. 0. 0.0 0.0 0.0
33 3.9 5138.1 0.0 0.0 0. 0. 0.0 0.0 0.0
34 8.8 4693.5 0.0 0.0 0. 0. 0.0 0.0 0.0
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 119.441 142.500
2 130.204 137.112
3 222.000 142.500
4 297.000 148.500
5 301.787 162.716
6 306.702 176.888
7 315.225 189.231
8 319.779 203.523
9 321.371 209.000
Factor of Safety
* k¥ 1.147 *kk
Failure Surface Specified By 9 Coordinate Points
Point X-8urf Y-Surf
No. (ft) (ft)
1 125.000 142.546
2 132.845 137.271
3 222.000 142.500
4 297.000 148.500
5 303.851 161.844
6 310.007 175.523
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7 315.158 189.610
8 325.362 200.605
9 327.163 209.000
Factor of Safety
* %k 1.153 * k%
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 121.851 142.500
2 133.475 137.308
3 222.000 142.500
4 297.000 148.500
S 304.785 161.321
6 312.801 174.000
7 323.248 184.764
8 328.278 198.895
9 335.883 209.000
Factor of Safety
* %k 1.154 * k%
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 125.005 143.319
2 135.756 137.445
3 222.000 142.500
4 297.000 148.500
5 303.301 162.113
6 308.663 176.121
7 318.364 187.562
8 326.419 200.216
9 335.186 209.000
Factor of Safety
%k Kk 1.163 %k
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 111.700 142.500
2 124.218 136.753
3 222.000 142.500
4 297.000 148.500
5 304.063 161.733
6 309.020 175.890
7 314.151 189.985
8 321.555 203.031
9 325.863 209.000
Factor of Safety
*k*k 1.163 *k*x
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (£t)
1 114.857 142.500
2 123.842 136.730
3 222.000 142.500
4 297.000° 148.500
5 304.634 161.412
6 312.185 174.373
7 317.973 188.211
8 328.347 199.045
9 337.178 209.000
Factor of Safety
*** 1.167 x*k*
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 122.651 142.500
2 133.221 137.293
3 222.000 142.500

FIGURE A1-24
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4 297.000 148.500
5 303.199 162.159
6 306.200 176.856
7 310.648 191.182
8 317.395 204.578
9 321.810 209.000

Factor of Safety
ek 1.167 *kk
Failure Surface Specified By 10 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (ft)
1 113.757 142.500
2 127.489 136.949
3 222.000 142.500
4 297.000 148.500
5 306.197 160.350
6 314.238 173.012
7 323.409 184.882
8 331.137 197.738
g 341.698 208.391
10 341.999 209.000
Factor of Safety
* %k % 1_168 * k%
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 124.079 142.500
2 133.607 137.316
3 222.000 142.500
4 297.000 148.500
5 307.041 159.643
6 313.097 173.367
7 317.251 187.780
8 324.943 200.658
9 333.274 209.000
Factor of Safety
*k* 1.170 *kk

***%* END OF GSTABL7 QUTPUT ****

FIGURE A1-25
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** GSTABL?7 by Garry H. Gregory, P.E. **

#%% GSTABL7 *#+

** Original Version 1.0, January 1996; Current Version 2.004, June 2003 **

(All Rights Reserved-Unauthorized Use Prohibited)
khkkhkkhkhkhkhkkhkhkhkhkhhkhkhhhkhkhkhkhkdhhkhhbhkkhhbhhkkhhhhbbkhkkhhkhhkhkkhhhkkhrkkrhrhkhkhixkhkhkhkkhkhkkkk

SLOPE STABILITY ANALYSIS SYSTEM

Modified Bishop, Simplified Janbu, or GLE Method of Slices.

(Includes Spencer & Morgenstern-Price Type Analysis)
Including Pier/Pile, Reinforcement, Soil Nail, Tieback,

Nonlinear Undrained Shear Strength, Curved Phi Envelope,

Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.

hEAEEEEAKKEER IR TR AT IR E TR ARk Ak Ak kb kdekhhkhdhhbdrhdbhrdhhhbrhrdhrhddr

Analysis Run Date:
Time of Run:

Run By:

Input Data Filename:

block

1.213.in

Output Filename:

block

1.213.0U0T

Unit System:

Plotted Output Filename:

block

1.213.PLT

PROBLEM DESCRIPTION:

BOUNDARY COORDINATES

10/17/2006
02:56PM

SR

C:\Documents and Settings\srajpal\Desktop\Iraj\slope\A-A'\1lw

C:\Documents and Settings\srajpal\Desktop\Iraj\slope\A-A'\1lw

English

MV/Landslide/011492-001

Section A-A'

14 Top Boundaries
25 Total Boundaries
Boundary X-Left Y-Left
No. (ft) (£t)
1 0.00 142.50
2 110.00 142.50
3 120.00 142.50
4 125.00 142.50
5 125.01 144.00
6 158.50 163.00
7 160.00 161.00
8 164.00 164.00
9 200.00 186.00
10 203.00 184.00
11 205.00 186.00
12 240.00 209.00
13 258.00 209.00
14 364.00 209.00
15 120.00 142.50
16 120.10 138.00
17 140.00 138.00
18 178.00 157.00
19 192.00 164.00
20 216.00 164.00
21 239.00 170.00
22 292.00 186.00
23 292.00 186.00
24 178.00 157.00
25 234.00 160.00
Default Y-Origin = 0.00(ft)

Default X-Plus Value = 0.00(ft)
= 0.00(ft)

Default Y-Plus Value
ISOTROPIC SOIL PARAMETERS
4 Type(s) of Soil
Soil Total Saturated Cohesion Friction
Angle
(deq)

Type Unit Wt. Unit Wt. Intercept

No.
1

2
3
4

(pecf) (pct)
120.0 125.0
120.0 125.0
120.0 125.0
120.0 125.0

(psf)
700.0
300.0
500.0
700.0

X-Right
(ft)

110.
120.
125.
125.
158.
160.
le4.
200.
203.
205.
240.
258.
364.
500.
120.
140.
178.
192.
216.
239.
292.
364.
500.
234.
500.

37.0
30.0
36.0
37.0

00
00
00
01
50
00
00
00
00
00
00
00
00
00
10
00
00
00
00
00
00
00
00
00
00

{(Risk Level)

Y-Right
(ft)
142.50
142.50
142.50
144.00
163.00
161.00
164.00
186.00
184.00
186.00
209.00
209.00
209.00
209.00
138.00
138.00
157.00
164.00
164.00
170.00
186.00
209.00
207.20
160.00
184.00

Pore Pressure
Pressure Constant Surface

Param.
0.00
0.00
0.00
0.00

Soil Type
Below Bnd

(psf)
0.0

0.0
0.0
0.0

BEHEWREWWWWHEHERBNMMDMIONDODNDNDDDONNR R

Piez.

No.

e

C:\Documents and Settings\srajpal\Desktop\Iraj\slope\A-A'\1w
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ANTSOTROPIC STRENGTH PARAMETERS
2 soil type(s)

Soil Type 1 Is Anisotropic
Number Of Direction Ranges Specified = 3
Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. (deg) (psf) (deg)
1 2.0 700.00 37.00
2 7.0 0.00 8.00
3 90.0 700.00 37.00
Soil Type 4 Is Anisotropic
Number Of Direction Ranges Specified = 3
Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. (deg) (psf) (deg)
1 4.0 700.00 37.00
2 7.0 0.00 8.00
3 90.0 700.00 37.00

ANISOTROPIC SOIL NOTES:
(1) An input value of 0.01 for C and/or Phi will cause Aniso
C and/or Phi to be ignored in that range.
(2) An input value of 0.02 for Phi will set both Phi and
C equal to zero, with no water weight in the tension crack.
(3) An input value of 0.03 for Phi will set both Phi and
C equal to zero, with water weight in the tension crack.
1 PIEZOMETRIC SURFACE (S) SPECIFIED
Unit Weight of Water = 62.40 (pcf)
Piezometric Surface No. 1 Specified by 5 Coordinate Points

Pore Pressure Inclination Factor = 1.00
Point X-Water Y-Water
No. (£t) (£t)
1 0.00 130.00
2 120.00 138.50
3 192.00 168.00
4 400.00 180.00
5 500.00 185.76

Janbus Empirical Coef is being used for the case of c¢ & phi both > 0
A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Sliding Block Surfaces, Has Been
Specified.

100 Trial Surfaces Have Been Generated.
3 Boxes Specified For Generation Of Central Block Base
Length Of Line Segments For Active And Passive Portions Of

Sliding Block Is 15.0

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

No. (ft) (fr) (ft) (ft) (ft)
1 120.00 136.50 140.00 137.70 0.00
2 222.00 142.50 222.00 142.50 0.00
3 322.00 150.50 322.00 150.50 0.00

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Evaluated. They Are
Ordered - Most Critical First.
* * Safety Factors Are Calculated By The Simplified Janbu Method * *

Total Number of Trial Surfaces Attempted = 100
Number of Trial Surfaces With Valid FS = 100
Statistical Data On All Valid FS Values:
FS Max = 1.528 FS Min = 1.213 FS Ave = 1.313
Standard Deviation = 0.070 Coefficient of Variation = 5.34 %

Failure Surface Specified By 9 Coordinate Points

Point X-Surf Y-Surf

No. (ft) (ft)
1 121.706 142.500
2 127.567 136.954
3 222.000 142.500
4 322.000 150.500
5 328.304 164.111
6 334.771 177.646

FIGURE A1-28
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7 345.026 188.592
8 352.341 201.687
9 355.847 209.000

Factor of Safety
* %k k 1_213 * k%

Individual data on the 32 slices
Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge
Slice Width  Weight Top Bot Norm Tan Hor Ver Load
No. (ft) (1bs) (1bs) (1bs) {1bs) {(1bs) (1bs) (1bs) (1bs)
1 2.4 336.4 0.0 0.0 0. 0. 0.0 0.0 0.0
2 0.9 282.0 0.0 43.0 0. 0. 0.0 0.0 0.0
3 0.0 4.7 0.0 1.0 0. 0. 0.0 0.0 0.0
4 1.5 1013.1 0.0 269.8 0. 0. 0.0 0.0 0.0
5 1.1 1037.6 0.0 370.1 0. 0. 0.0 0.0 0.0
6 12.4 17818.2 0.0 5306.6 0. 0. 0.0 0.0 0.0
7 18.5 44478.6 0.0 14173.8 0. 0. 0.0 0.0 0.0
8 1.5 4291.6 0.0 1478.3 0. 0. 0.0 0.0 0.0
9 4.0 11626.0 0.0 4183.5 0. 0. 0.0 0.0 0.0
10 14.0 49731.0 0.0 17406.7 0. 0. 0.0 0.0 0.0
11 14.0 63067.0 0.0 21706.9 0. 0. 0.0 0.0 0.0
12 8.0 41969.5 0.0 13630.5 0. 0. 0.0 0.0 0.0
13 3.0 16142.2 0.0 5110.4 0. 0. 0.0 0.0 0.0
14 2.0 10726.2 0.0 3406.6 0. 0. 0.0 0.0 0.0
15 11.0 64580.7 0.0 18731.6 0. 0. 0.0 0.0 0.0
16 6.0 38887.9 0.0 10213.9 0. 0. 0.0 0.0 0.0
17 12.0 85339.2 0.0 20355.0 0. 0. 0.0 0.0 0.0
18 5.0 38496.7 0.0 8421.9 0. 0. 0.0 0.0 0.0
19 1.0 7906.8 0.0 1680.2 0. 0. 0.0 0.0 0.0
20 1.9 15180.5 0.0 3211.7 0. 0. 0.0 0.0 0.0
21 16.1 126190.5 0.0 26793.0 0. 0. 0.0 0.0 0.0
22 34.0 258449.0 0.0 55441.0 0. 0. 0.0 0.0 0.0
23 30.0 218720.2 0.0 47577.9 0. 0. 0.0 0.0 0.0
24 6.3 39686.0 0.0 17200.3 0. 0. 0.0 0.0 0.0
25 2.2 11326.8 0.0 3025.1 0. 0. 0.0 0.0 0.0
26 3.6 15759%.9 0.0 1886.4 0. 0. 0.0 0.0 0.0
27 0.7 2664.4 0.0 0.0 0. 0. 0.0 0.0 0.0
28 10.3 31849.3 0.0 0.0 0. 0. 0.0 0.0 0.0
29 1.7 3781.6 0.0 0.0 0. 0. 0.0 0.0 0.0
30 5.6 8386.2 0.0 0.0 0. 0. 0.0 0.0 0.0
31 2.0 1265.8 0.0 0.0 0. 0. 0.0 0.0 0.0
32 1.5 272.0 0.0 0.0 0. 0. 0.0 0.0 0.0
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (£t)
1 119.150 142.500
2 125.770 136.846
3 222.000 142.500
4 322.000 150.500
5 330.617 162.778
6 336.575 176.544
7 341.013 190.872
8 345.482 205.191
9 348.878 209.000
Factor of Safety
* k% 1.214 *kk
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. {ft) (ft)
1 124.492 142.500
2 130.126 137.108
3 222.000 142.500
4 322.000 150.500
5 330.370 162.948
6 337.221 176.292
7 343.377 189.970
8 348.528 204.058

FIGURE A1-29



C:\Documents and Settings\srajpal\Desktop\Iraj\slope\A-A'\lwith block 1.213.0UT Page 4

9

*

Point
No.
1

W OJINU B WN

*

Point
No.
1

WO U e WN

*

Point
No.

WERJAU W WN

*

Point
No.

=

LOoOITAUd WN

%*

Point
No.

353.115

209.000

Factor of Safety

* % 1.216 %* k%
Failure Surface Specified By 9 Coordinate Points
X-Surf Y-Surf
(ft) (ft)
125.002 142.849
136.469 137.488
222.000 142.500
322.000 150.500
328.858 163.841
336.861 176.527
345.142 189.034
354.691 200.602
362.967 209.000
Factor of Safety
* % 1.217 ¥ ¥k
Failure Surface Specified By 9 Coordinate Points
X-Surf Y-Surf
(ft) (ft)
118.052 142.500
128.007 136.980
222.000 142.500
322.000 150.500
328.070 164.217
336.327 176.740
346.876 187.404
356.757 198.690
361.384 209.000
Factor of Safety
* & 1.217 * % %k
Failure Surface Specified By 9 Coordinate Points
X-Surf Y-Surf
(ft) (ft)
121.398 142.500
128.680 137.021
222.000 142.500
322.000 150.500
330.235 163.037
335.378 177.128
344.819 188.784
355.353 199.464
362.249 209.000
Factor of Safety
* % 1.217 * %k
Failure Surface Specified By 9 Coordinate Points
X-Surf Y-Surf
(ft) (ft)
120.054 142.500
131.302 137.178
222.000 142.500
322.000 150.500
331.79%8 161.858
341.112 173.616
347.278 187.290
355.374 199.918
357.260 209.000
Factor of Safety
%* % 1.218 *k*
Failure Surface Specified By 9 Coordinate Points
X-Surf Y-Surf
(ft) (ft)
123.249 142.500
137.206 137.532
222.000 142.500
322.000 150.500
331.020 162.485

U W=

FIGURE A1-30
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6 339.927 174.554
7 346.833 187.870
8 355.792 189.900
9 359.473 209.000

Factor of Safety
(22 1.219 *kk
Failure Surface Specified By 10 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (ft)
1 118.250 142.500
2 126.376 136.883
3 222.000 142.500
4 322.000 150.500
5 329.714 163.364
6 338.577 175.466
7 348.685 186.549
8 359.265 197.182
9 369.196 208.423
10 369.465 209.000

Factor of Safety
dkk 1.227 Tk
Failure Surface Specified By 9 Coordinate Points

Point X-Surf Y-Surf

No. (ft) (ft)
1 118.451 142.500
2 129.794 137.088
3 222.000 142.500
4 322.000 150.500
5 331.534 162.080
6 335.134 176.642
7 343.204 189.286
8 350.496 202.395
9 356.510 209.000

Factor of Safety
*kk 1.229 * kK
**** END OF GSTABL7 OUTPUT ****

FIGURE A1-31
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GSTABL7
** GSTABL7 by Garry H. Gregory, P.E. **

*hek

** Original Version 1.0, January 1996; Current Version 2.004, June 2003 **
(A1l Rights Reserved-Unauthorized Use Prohibited)
*********************************************************************************
SLOPE STABILITY ANALYSIS SYSTEM

Modified Bishop, Simplified Janbu, or GLE Method of Slices.

{Includes Spencer & Morgenstern-Price Type Analysis)
Including Pier/Pile, Reinforcement, Scil Nail, Tieback,

Nonlinear Undrained Shear Strength, Curved Phi Envelope,

Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.

I L2222 2222222222222 2223 X2 2 X2 2 X220 22222222 R Xl sl sttt sttt s

Analysis Run Date: 10/17/2006
Time of Run: 02:57PM
Run By: SR

Input Data Filename:
block 1.24.in
Output Filename:
block 1.24.0UT

Unit System: English

C:\Documents and Settings\srajpal\Desktop\Iraj\slope\A-A'\1lw

C:\Documents and Settings\srajpal\Desktop\Iraj\slope\A-A'\1lw

Plotted Output Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\A-A'\1lw

block 1.24.PLT

PROBLEM DESCRIPTION: MV/Landslide/011492-001
(Risk Level)

Section A-A!
BOUNDARY COORDINATES
14 Top Boundaries
25 Total Boundaries

Boundary X-Left Y-Left
No. (ft) (ft)
1 0.00 142.50
2 110.00 142.50
3 120.00 142.50
4 125.00 142.50
5 125.01 144.00
6 158.50 163.00
7 160.00 161.00
8 164.00 164.00
S 200.00 186.00
10 203.00 184.00
11 205.00 186.00
12 240.00 205.00
13 258.00 209.00
14 364.00 209.00
15 120.00 142.50
16 120.10 138.00
17 140.00 138.00
18 178.00 157.00
19 192.00 164.00
20 216.00 164.00
21 239.00 170.00
22 292.00 186.00
23 292.00 186.00
24 178.00 157.00
25 234.00 160.00

Default Y-Origin = 0.00(ft)
Default X-Plus Value = 0.00(ft)
Default Y-Plus Value = 0.00(ft)
ISOTROPIC SOIL PARAMETERS

4 Type(s) of Soil

X-Right
(fe)
110.00
120.00
125.00
125.01
158.50
160.00
164 .00
200.00
203.00
205.00
240.00
258.00
364.00
500.00
120.10
140.00
178.00
192.00
216.00
2359.00
292.00
364.00
500.00
234.00
500.00

Soil Total Saturated Cohesion Friction

Type Unit Wt. Unit Wt. Intercept

No. (pcf) (pcf) (psf)
1 120.0 125.0 700.0
2 120.0 125.0 300.0
3 120.0 125.0 500.0
4 120.0 125.0 700.0

Angle
(deg)
37.0
30.0
36.0
37.0

0
0
0
0

Y-Right
(fr)

142.
142.
l42.
144.
163.
lel.
le4.
186.
184.
186.
209.
209.
209.
209.
138.
138.
157.
164.
164.
170.
186.
209.
207.
160.
184.

Pore

Param.
.00
.00
.00
.00

50
50
50
00
00
00
00
00
00

Pressure
Pressure Constant Surface

Soil Type
Below Bnd

(psf)
0.0

0.0
0.0
0.0

1

B W WWWWREREBNNMONNNDNONNDNDNP

Piez.

O.

ISl o -4

FIGURE A1-33
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ANISOTROPIC STRENGTH PARAMETERS
2 soil type(s)
Soil Type 1 Is Anisotropic
Number Of Direction Ranges Specified = 3

Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. (deg) (psf) (deg)

1 2.0 700.00 37.00

2 7.0 0.00 8.00

3 90.0 700.00 37.00

Soil Type 4 Is Anisotropic
Number Of Direction Ranges Specified = 3

Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. (deg) (ps£) (deg)

1 4.0 700.00 37.00

2 7.0 0.00 8.00

3 90.0 700.00 37.00

ANISOTROPIC SOIL NOTES:
(1) An input value of 0.01 for C and/or Phi will cause Aniso
C and/or Phi to be ignored in that range.
(2) An input value of 0.02 for Phi will set both Phi and
C equal to zero, with no water weight in the tension crack.
(3) An input value of 0.03 for Phi will set both Phi and
C equal to zero, with water weight in the tension crack.
1 PIEZOMETRIC SURFACE (S) SPECIFIED

Unit Weight of Water = 62.40 (pcf)
Piezometric Surface No. 1 Specified by 5 Coordinate Points
Pore Pressure Inclination Factor = 1.00
Point X-Water Y-Water
No. (ft) (ft)
1 0.00 130.00
2 120.00 138.50
3 192.00 168.00
4 400.00 180.00
5 500.00 185.76

Janbus Empirical Coef is being used for the case of c & phi both > 0
A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Sliding Block Surfaces, Has Been
Specified.
100 Trial Surfaces Have Been Generated.
3 Boxes Specified For Generation Of Central Block Base
Length Of Line Segments For Active And Passive Portions Of
Sliding Block Is 15.0

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

No. (ft) (£t) (ft) (ft) (fr)
1 120.00 136.50 140.00 137.70 0.00
2 222.00 142.50 222.00 142.50 0.00
3 347.00 152.50 347.00 152.50 0.00

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Evaluated. They Are
Ordered - Most Critical First.
* * Safety Factors Are Calculated By The Simplified Janbu Method * *
Total Number of Trial Surfaces Attempted = 100
Number of Trial Surfaces With Valid FS = 100
Statistical Data On All valid FS Values:

FS Max = 1.682 FS Min = 1.248 FS Ave = 1.352
Standard Deviation = 0.076 Coefficient of Variation = 5.65 %
Failure Surface Specified By 9 Coordinate Points

Point X-surf Y-Surf

No. (ft) (£t)
1 121.398 142.500
2 128.680 137.021
3 222.000 142.500
4 347.000 152.500
5 355.235 165.037
6 360.378 179.128

FIGURE A1-34
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Slice Width

No.

7
8
9

369.
380.
385.

819
353
803

190.
201.
209.

Factor of Safety

& &k *

1.2

48

* %k

Individual data on the

784
464
000

32 slices

O jelie el NoloNo e NeNeNoNoNe e Neo e NoNeNoNoNolleNoNoNoNoNalla e

Tie
Force
Tan
(lbs)

O [N NN NooNeolNoNoNolleNeNeNeNoNeoNeRoNoNeNeNoNoNoNoNoRoNoNoll )

Earthquake

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

By 10 Coordinate Points

Water Water Tie
Force Force Force
Weight Top Bot Norm
(ft) (1bs) (1bs) (1bs) {1bs)
2.9 392.7 0.0 0.0
0.7 194.4 0.0 15.3
0.0 4.2 0.0 0.6
2.4 1668.8 0.0 397.1
1.3 1308.9 0.0 434.9
11.3 16616.4 0.0 4968.7
18.5 44476.1 0.0 14172.5
1.5 4291.4 0.0 1478.2
4.0 11625.6 0.0 4183.3
14.0 49729.6 0.0 17406.0
14.0 63066.0 0.0 21706.4
8.0 41969.1 0.0 13630.3
3.0 16142.1 0.0 5110.3
2.0 10726.1 0.0 3406.6
11.0 64580.5 0.0 18731.5
6.0 38887.8 0.0 10213.9
12.0 85339.2 0.0 20355.0
5.0 38496.7 0.0 8421.9
1.0 7906.8 0.0 1680.2
1.9 15180.5 0.0 3211.7
16.1 126190.5 0.0 26793.0
34.0 258449.0 0.0 55441.0
55.0 394310.3 0.0 86266.1
8.2 50395.8 0.0 17232.8
2.2 11039.4 0.0 3807.4
2.4 9953.1 0.0 1392.5
0.5 1935.6 0.0 0.0
3.6 12011.2 0.0 0.0
5.8 15229.4 0.0 0.0
3.5 6819.8 0.0 0.0
7.1 9455.6 0.0 0.0
5.4 2464 .4 0.0 0.0
Failure Surface Specified By 9 Coordlnate Polnts
Point X-Surf Y-Surf
No. (£t) (ft)
1 120.054 142.500
2 131.302 137.178
3 222.000 142.500
4 347.000 152.500
5 356.798 163.858
6 366.112 175.616
7 372.278 189.290
8 380.374 201.918
9 381.845 209.000
Factor of Safety
* k% 1.251 * k%
Failure Surface Specified
Point X-Surf Y-Surf
No. (£t) (ft)
1 117.135 142.500
2 118.137 141.498
3 132.523 137.251
4 222.000 142.500
5 347.000 152.500
6 355.105 165.122
7 362.739 178.034
8 370.291 190.994

[=ReReleleNo oo oo NeNeNeNeNeNeNeNeoNoNeNoNoNoNoNeNoNoNeNoNo N e Ne)
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[=lejoleNeNe ool NeNeNeNe e NeNeoNoNoNeNeNeNoNoRoRoNoNoNoNe)
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9 376.078 204.833
10 380.068 209.000
Factor of Safety
% k% 1.253 *k*
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 125.008 143.627
2 132.928 137.276
3 222.000 142.500
4 347.000 152.500
5 353.353 166.088
6 360.210 179.429
7 368.213 192.116
8 376.495 204.623
9 380.108 209.000
Factor of Safety
* k% 1.254 * Kk *
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 124.492 142.500
2 130.126 137.108
3 222.000 142.500
4 347.000 152.500
) 355.370 164.948
6 362.221 178.292
7 368.377 191.970
8 373.528 206.058
9 376.259 209.000
Factor of Safety
%k k 1.255 *k*k
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 119.150 142.500
2 125.770 136.846
3 222.000 142.500
4 347.000 152.500
3 355.617 164.778
6 361.575 178.544
7 366.013 192.872
8 370.482 207.191
9 372.095 209.000
Factor of Safety
* kX 1.258 *kk
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (£t)
1 112.101 142.500
2 125.516 136.831
3 222.000 142.500
4 347.000 152.500
5 354.301 165.603
6 364.903 176.215
7 373.836 188.264
8 380.130 201.880
9 381.424 209.000
Factor of Safety
*k %k 1_263 *k*
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 125.005 143.319
2 135.756 137.445
3 222.000 142.500
4 347.000 152.500

FIGURE A1-36
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5 353.301 166.113
6 358.663 180.121
7 368.364 191.562
8 376.419 204.216
9 381.194 209.000
Factor of Safety
* k% 1'264 * % *
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (£t) (ft)
1 123.883 142.500
2 134.296 137.358
3 222.000 142.500
4 347.000 152.500
5 356.320 164.253
6 365.625 176.018
7 376.214 186.642
8 386.699 197.369
9 394.016 209.000
Factor of Safety
*kk 1.271 * k%
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 124.079 142.500
2 133.607 137.316
3 222.000 142.500
4 347.000 152.500
5 357.041 163.643
6 363.097 177.367
7 367.251 191.780
8 374.943 204.658
9 379.279 209.000
Factor of Safety
*k*x 1.271 * k%

**%* END OF GSTABL7 OUTPUT ***¥*

FIGURE A1-37
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*hk GSTABL7 *kk
** GSTABL7 by Garry H. Gregory, P.E. **
** Original Version 1.0, January 1996; Current Version 2.004, June 2003 **
(All Rights Reserved-Unauthorized Use Prohibited)
hhRIR T IRRR T I AR KRARRAKRRRA I AR KR ARKR AR ATk dhhkhhkhkhhkhhhkhhhhhhhhkhhdhhkhkhhkhhkhkhhhkhrkhkhkk
SLOPE STABILITY ANALYSIS SYSTEM

Modified Bishop, Simplified Janbu, or GLE Method of Slices.
{Includes Spencer & Morgenstern-Price Type Analysis)
Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
Nonlinear Undrained Shear Strength, Curved Phi Envelope,
Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water

Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
AKX KRKKRKRKRRKR AR TN Rk Kk kAT hhkhhhhhhhkhhhhdhhhhkhhdhhhhkhhhhhkhhhkhkhkhdhhhhhhkhhhrhhrhhhkhhkhkxh

Analysis Run Date: 10/17/2006

Time of Run: 03:12PM

Run By: SR

Input Data Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\A-A'\1lw
block 1.273.in

Output Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\A-A'\1lw
block 1.273.0UT

Unit System: English

Plotted Output Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\A-A'\1lw
block 1.273.PLT
PROBLEM DESCRIPTION: MV/Landslide/011492-001
Section A-A' (Risk Level)
BOUNDARY COORDINATES
14 Top Boundaries
25 Total Boundaries

Boundary X-Left Y-Left X~-Right Y-Right Soil Type
No. (ft) (£t) (ft) (ft) Below Bnd
1 0.00 142.50 110.00 142.50 1
2 110.00 142.50 120.00 142.50 1
3 120.00 142.50 125.00 142.50 2
4 125.00 142.50 125.01 144.00 2
5 125.01 144 .00 158.50 163.00 2
6 158.50 163.00 160.00 161.00 2
7 160.00 161.00 164.00 164.00 2
8 164.00 164.00 200.00 186.00 2
9 200.00 186.00 203.00 184.00 2
10 203.00 184.00 205.00 186.00 2
11 205.00 186.00 240.00 209.00 2
12 240.00 209.00 258.00 209.00 2
13 258.00 209.00 364.00 209.00 2
14 364.00 209.00 500.00 209.00 4
15 120.00 142.50 120.10 138.00 1
16 120.10 138.00 140.00 138.00 1
17 140.00 138.00 178.00 157.00 1
18 178.00 157.00 192.00 164.00 3
19 192.00 164.00 216.00 164.00 3
20 216.00 164.00 239.00 170.00 3
21 239.00 170.00 292.00 186.00 3
22 292.00 186.00 364.00 209.00 4
23 292.00 186.00 500.00 207.20 3
24 178.00 157.00 234.00 160.00 1
25 234.00 160.00 500.00 184.00 4

Default Y-Origin = 0.00(ft)
Default X-Plus Value = 0.00(ft)
Default Y-Plus Value = 0.00(ft)
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) (psf) (deg) Param. (psf) No.
1 120.0 125.0 700.0 37.0 0.00 0.0 1
2 120.0 125.0 300.0 30.0 0.00 0.0 1
3 120.0 125.0 500.0 36.0 0.00 0.0 1
4- 120.0 125.0 700.0 37.0 0.00 0.0 1

FIGURE A1-39
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ANISOTROPIC STRENGTH PARAMETERS
2 soil type(s)
Soil Type 1 Is Anisotropic
Number Of Direction Ranges Specified = 3

Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. (deg) (psf) (deg)

1 2.0 700.00 37.00

2 7.0 0.00 8.00

3 90.0 700.00 37.00

Soil Type 4 Is Anisotropic
Number Of Direction Ranges Specified = 3

Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. (deg) (psf) (deg)

1 4.0 700.00 37.00

2 7.0 0.00 8.00

3 90.0 700.00 37.00

ANISOTROPIC SOIL NOTES:
(1) An input value of 0.01 for C and/or Phi will cause Aniso
C and/or Phi to be ignored in that range.
(2) An input value of 0.02 for Phi will set both Phi and
C equal to zero, with no water weight in the tension crack.
(3) An input value of 0.03 for Phi will set both Phi and
C equal to zero, with water weight in the tension crack.
1 PIEZOMETRIC SURFACE(S) SPECIFIED
Unit Weight of Water = 62.40 (pcf)
Piezometric Surface No. 1 Specified by 5 Coordinate Points

Pore Pressure Inclination Factor = 1.00
Point X-Water Y-Water
No. (fr) (ft)
1 0.00 130.00
2 120.00 138.50
3 192.00 168.00
4 400.00 180.00
5 500.00 185.76

Janbus Empirical Coef is being used for the case of c¢ & phi both > 0
A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Sliding Block Surfaces, Has Been
Specified.
100 Trial Surfaces Have Been Generated.
3 Boxes Specified For Generation Of Central Block Base
Length Of Line Segments For Active And Passive Portions Of
Sliding Block Is 15.0

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

No. (£t) (ft) (f£t) (ft) (ft)
1 120.00 136.50 140.00 137.70 0.00
2 222.00 142.50 222.00 142.50 0.00
3 372.00 154.50 372.00 154.50 0.00

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Evaluated. They Are
Ordered - Most Critical First.
* * gafety Factors Are Calculated By The Simplified Janbu Method * *
Total Number of Trial Surfaces Attempted = 100
Number of Trial Surfaces With Valid FS = 100
Statistical Data On All Vvalid FS Values:

FS Max = 1.645 FS Min = 1.273 FS Ave = 1.374
Standard Deviation = 0.069 Coefficient of Variation = 5.02 %
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 125.002 142.849
2 136.469 137.488
3 222.000 142.500
4 372.000 154.500
5 378.858 167.841
6 386.861 180.527

FIGURE A1-40
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7 395.142 193.034
8 404.691 204.602
9 409.025 209.000
Factor of Safety
* k% 1.273 * Kk
Individual data on the 31 slices
Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge
Slice Width Weight Top Bot Norm Tan Hor Ver Load
No. (ft) {1bs) (l1bs) (1bs) (1bs) (1bs) (1bs) {1bs) (1bs)
1 0.0 0.5 0.0 0.0 0. 0. 0.0 0.0 0.0
2 2.6 786.2 0.0 0.0 0. 0. 0.0 0.0 0.0
3 7.8 7450.5 0.0 1814.8 0. 0. 0.0 0.0 0.0
4 1.1 1675.1 0.0 549.0 0. 0. 0.0 0.0 0.0
5 3.5 6043.1 0.0 1849.7 0. 0. 0.0 0.0 0.0
6 18.5 44456 .4 0.0 14162.5 0. 0. 0.0 0.0 0.0
7 1.5 4290.0 0.0 1477.5 0. 0. 0.0 0.0 0.0
8 4.0 11622.1 0.0 4181.5 0. 0. 0.0 0.0 0.0
9 14.0 49719.1 0.0 17400.7 0. 0. 0.0 0.0 0.0
10 14.0 63058.4 0.0 21702.5 0. 0. 0.0 0.0 0.0
11 8.0 41966.1 0.0 13628.7 0. 0. 0.0 0.0 0.0
12 3.0 16141.2 0.0 5109.8 0. 0. 0.0 0.0 0.0
13 2.0 10725.6 0.0 3406.3 0. 0. 0.0 0.0 0.0
14 11.0 64578.6 0.0 18730.4 0. 0. 0.0 0.0 0.0
15 6.0 38887.6 0.0 10213.7 0. 0. 0.0 0.0 0.0
16 12.0 85339.2 0.0 20355.0 0. 0. 0.0 0.0 0.0
17 5.0 38496.7 0.0 8421.9 0. 0. 0.0 0.0 0.0
18 1.0 7906.8 0.0 1680.2 0. 0. 0.0 0.0 0.0
19 1.9 15180.5 0.0 3211.7 0. 0. 0.0 0.0 0.0
20 l16.1 126190.5 0.0 26793.0 0. 0. 0.0 0.0 0.0
21 34.0 258449.0 0.0 55441.0 0. 0. 0.0 0.0 0.0
22 72.0 510244.7 0.0 **kkts¥k 0. 0. 0.0 0.0 0.0
23 8.0 53586.2 0.0 12006.0 0. 0. 0.0 0.0 0.0
24 6.9 39956.7 0.0 16297.7 0. 0. 0.0 0.0 0.0
25 3.5 16256.7 0.0 3382.3 0. 0. 0.0 0.0 0.0
26 3.7 14432.5 0.0 1189.1 0. 0. 0.0 0.0 0.0
27 0.8 2942.4 0.0 0.0 0. 0. 0.0 0.0 0.0
28 8.3 22080.2 0.0 0.0 0. 0. 0.0 0.0 0.0
29 3.1 5292.2 0.0 0.0 0. 0. 0.0 0.0 0.0
30 6.4 6375.4 0.0 0.0 0. 0. 0.0 0.0 0.0
31 4.3 1143.7 0. 0.0 0. 0. 0.0 0.0 0.0
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 118.250 142.500
2 126.376 136.883
3 222.000 142.500
4 372.000 154.500
5 379.714 167.364
6 388.577 179.466
7 398.685 190.549
8 409.265 201.182
9 416.172 209.000
Factor of Safety
*k*x 1'274 &k ok
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 120.246 142.500
2 125.912 136.855
3 222.000 142.500
4 372.000 154.500
5 377.720 168.367
6 386.160 180.767
7 395.163 192.765
8 405.689 203.451
9 408.041 209.000

FIGURE A1-41
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Factor of Safety

* kK 1.276 % % %
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 116.498 142.500
2 125.809 136.849
3 222.000 142.500
4 372.000 154.500
5 379.168 167.676
6 389.209 178.820
7 395.265 192.543
8 399.419 206.956
9 400.640 209.000
Factor of Safety
¥* k% 1'283 * k%
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (£t)
1 125.008 143.690
2 133.641 137.318
3 222.000 142.500
4 372.000 154.500
5 378.906 167.816
6 387.865 179.846
7 393.490 193.752
8 403.175 205.206
9 406.081 209.000

Factor of Safety
Tk 1.287 *kk
Failure Surface Specified By 9 Coordinate Points

Point X-Surf Y-Surf

No. (ft) (£t)
1 124.999 142.353
2 131.420 137.185
3 222.000 142.500
4 372.000 154.500
S 377.690 168.379
6 388.247 179.035
7 397.586 190.773
8 405.098 203.756
9 407.093 209.000

Factor of Safety
*hk 1.292 kK
Failure Surface Specified By 10 Coordinate Points

Point X-Surf Y-Surf
No. (£t) (ft)
1 122.846 142.500
2 124.954 140.399
3 139.706 137.682
4 222.000 142.500
5 372.000 154.500
6 379.684 167.382
7 389.756 178.497
8 397.512 191.337
9 407.116 202.859
10 411.552 209.000
Factor of Safety
*k*x 1_292 * k%
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 123.711 142.500
2 129.813 137.089
3 222.000 142.500
4 372.000 154.500
5 381.055 166.459

FIGURE A1-42
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6 391.553 177.173
7 400.112 189.491
8 407.296 202.659
9 408.342 209.000

Factor of Safety
*hk 1.293 dkk
Failure Surface Specified By 9 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (ft)
1 120.187 142.500
2 131.073 137.164
3 222.000 142.500
4 372.000 154.500
5 382.009 165.672
6 385.876 180.165
7 395.887 191.336
8 402.173 204.955
9 406.215 209.000
Factor of Safety
%* % % 1.301 %* &k
Failure Surface Specified By 10 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 115.293 142.500
2 117.131 140.761
3 131.703 137.202
4 222.000 142.500
5 372.000 154.500
6 378.304 168.111
7 384.771 181.646
8 395.026 192.592
9 402.341 205.687
10 403.929 209.000
Factor of Safety
* % % 1.303 *k*

**%% END OF GSTABL7 OUTPUT ****

FIGURE A1-43
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Run By:

L X 2

GSTABL7 ***

** GSTABL7 by Garry H. Gregory,
** Original Version 1.0, January 1996; Current Version 2.004, June 2003 **

(All Rights Reserved-Unauthorized Use Prohibited)
*********************************************************************************

SLOPE STABILITY ANALYSIS SYSTEM

P.E.

Modified Bishop, Simplified Janbu, or GLE Method of Slices.

(Includes Spencer & Morgenstern-Price Type Analysis)
Including Pier/Pile, Reinforcement, Soil Nail, Tieback,

Nonlinear Undrained Shear Strength, Curved Phi Envelope,

Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water

Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
*********************************************************************************

Analysis Run Date:
Time of Run:

Input Data Filename:
block 1.295.in

Output

Filename:

block 1.295.0UT
Unit System:

Plotted Output Filename:

block 1.295.PLT
PROBLEM DESCRIPTION:

BOUNDARY COORDINATES

14 Top Boundaries
25 Total Boundaries
Boundary X-Left Y-Left
No. (ft) (ft)
-1 0.00 142.50
2 110.00 142.50
3 120.00 142.50
4 125.00 142.50
5 125.01 144.00
6 158.50 163.00
7 160.00 161.00
8 164.00 164.00
9 200.00 186.00
10 203.00 184.00
11 205.00 186.00
12 240.00 209.00
13 258.00 209.00
14 364.00 209.00
15 120.00 142.50
16 120.10 138.00
17 140.00 138.00
18 178.00 157.00
19 192.00 164.00
20 216.00 164.00
21 239.00 170.00
22 292.00 186.00
23 292.00 186.00
24 178.00 157.00
25 234.00 160.00
Default Y-Origin = 0.00(ft)
Default X-Plus Value = 0.00(ft)
Default Y-Plus Value = 0.00(ft)

10/17/2006

03:13PM

SR

C:\Documents and Settings\srajpal\Desktop\Iraj\slope\A-A'\1lw

C:\Documents and Settings\srajpal\Desktop\Iraj\slope\A-A'\1lw

English
C:\Documents and Settings\srajpal\Desktop\Iraj\slope\A-A'\lw

MV/Landslide/011492-001
(Risk Level)

Section A-A!

ISOTROPIC SOIL PARAMETERS
4 Type(s) of Soil
Soil Total Saturated Cohesion Friction
Angle
(deg)

Type Unit Wt. Unit Wt. Intercept

No. (pcf) (pct)
1 120.0 125.0
2 120.0 125.0
3 120.0 125.0
4 120.0 125.0

(psf)
700.0
300.0
500.0
700.0

X-Right
(ft)

110.
120.
125.
125.
158.
160.
164.
200.
203.
205.
240.
258.
364.
500.
120.
140.
178.
192.
216.
239.
292.
364.
500.
234.
500.

37.0
30.0
36.0
37.0

00
00
00
01
50
00
00
00
00
00
00
00
00
00
10
00
00
00
00
00
00
00
00
00
00

Y-Right
(ft)
142.50
142.50
142.50
144.00
163.00
161.00
164.00
186.00
184.00
186.00
209.00
209.00
209.00
209.00
138.00
138.00
157.00
164.00
164.00
170.00
186.00
209.00
207.20
160.00
184.00

Pore Pressure
Pressure Constant Surface

Param.
0.00
0.00
0.00
0.00

Soil Type
Below Bnd

(psf)
0.0

0.0
0.0
0.0

BHWALDWWWERRFRFRAEADNDDDNMNDMONONNNODNDERER

Piez.

No.
1

1
1
1

FIGURE A1-45
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ANISOTROPIC STRENGTH PARAMETERS
2 soil type(s)
Soil Type 1 Is Anisotropic
Number Of Direction Ranges Specified = 3

Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. (deg) (psf) (deg)

1 2.0 700.00 37.00

2 7.0 0.00 8.00

3 90.0 700.00 37.00

Soil Type 4 Is Anisotropic
Number Of Direction Ranges Specified = 3

Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. (deg) (pst) (deg)

1 4.0 700.00 37.00

2 7.0 0.00 8.00

3 90.0 700.00 37.00

ANISOTROPIC SOIL NOTES:
(1) An input value of 0.01 for C and/or Phi will cause Aniso
C and/or Phi to be ignored in that range.
{2) An input value of 0.02 for Phi will set both Phi and
C equal to zero, with no water weight in the tension crack.
(3) An input value of 0.03 for Phi will set both Phi and
C equal to zero, with water weight in the tension crack.
1 PIEZOMETRIC SURFACE(S) SPECIFIED
Unit Weight of Water = 62.40 (pcf)
Piezometric Surface No. 1 Specified by 5 Coordinate Points

Pore Pressure Inclination Factor = 1.00
Point X-Water Y-Water
No. (ft) (ft)
1 0.00 130.00
2 120.00 138.50
3 192.00 168.00
4 400.00 180.00
5 500.00 185.76

Janbus Empirical Coef is being used for the case of c¢ & phi both > 0
A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Sliding Block Surfaces, Has Been
Specified.
100 Trial Surfaces Have Been Generated.
3 Boxes Specified For Generation Of Central Block Base
Length Of Line Segments For Active And Passive Portions Of
Sliding Block Is 15.0

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

No. (ft) (£t) (ft) (ft) (Et)
1 120.00 136.50 140.00 137.70 0.00
2 222.00 142.50 222.00 142.50 0.00
3 397.00 156.50 397.00 156.50 0.00

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Evaluated. They Are
Ordered - Most Critical First.
* * gafety Factors Are Calculated By The Simplified Janbu Method * *
Total Number of Trial Surfaces Attempted = 100
Number of Trial Surfaces With valid FS = 100
Statistical Data On All Valid FS Values:

FS Max = 1.586 FS Min = 1.295 FS Ave = 1.382

Standard Deviation = 0.059 Coefficient of Variation = 4.29 %
Failure Surface Specified By 8 Coordinate Points

Point X-Surf Y-Surf

No. (ft) (ft)

1 119.484 142.500

2 126.967 136.918

3 222.000 142.500

4 397.000 156.500

5 406.557 168.061

6 411.950 182.058

FIGURE A1-46
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7 417.245 196.093
8 424.774 209.000
Factor of Safety
kkk 1.295 %k

Individual data on the 34 slices
Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge
Slice Width  Weight Top Bot Norm Tan Hor Ver Load
No. (ft) (1bs) (l1bs) (1lbs) (1bs) (1bs) (1bg) (1bs) (1bs)
1 0.5 11.9 0.0 0.0 0. 0. 0.0 0.0 0.0
2 0.0 0.4 0.0 0.0 0. 0. 0.0 0.0 0.0
3 3.1 582.0 0.0 0.0 0. 0. 0.0 0.0 0.0
4 1.9 777.7 0.0 157.7 0. 0. 0.0 0.0 0.0
5 0.0 6.0 0.0 1.7 0. 0. 0.0 0.0 0.0
6 0.5 367.9 0.0 97.2 0. 0. 0.0 0.0 0.0
7 1.5 1286.2 0.0 406.3 0. 0. 0.0 0.0 0.0
8 13.0 18434.3 0.0 5477.7 0. 0. 0.0 0.0 0.0
9 18.5 44480.0 0.0 14174.5 0. 0. 0.0 0.0 0.0
10 1.5 4291.7 0.0 1478.4 0. 0. 0.0 0.0 0.0
11 4.0 11626.3 0.0 4183.6 0. 0. 0.0 0.0 0.0
12 14.0 49731.7 0.0 17407.1 0. 0. 0.0 0.0 0.0
13 14.0 63067.5 0.0 21707.2 0. 0. 0.0 0.0 0.0
14 8.0 41969.7 0.0 13630.6 0. 0. 0.0 0.0 0.0
15 3.0 16142.3 0.0 5110.4 0. 0. 0.0 0.0 0.0
16 2.0 10726.2 0.0 3406.6 0. 0. 0.0 0.0 0.0
17 11.0 64580.8 0.0 18731.7 0. 0. 0.0 0.0 0.0
18 6.0 38887.9 0.0 10213.9 0. 0. 0.0 0.0 0.0
19 12.0 85339.2 0.0 20355.0 0. 0. 0.0 0.0 0.0
20 5.0 384596.7 0.0 8421.9 0. 0. 0.0 0.0 0.0
21 1.0 7906.8 0.0 1680.2 0. 0. 0.0 0.0 0.0
22 1.9 15180.5 0.0 3211.7 0. 0. 0.0 0.0 0.0
23 l16.1 126190.5 0.0 26793.0 0. 0. 0.0 0.0 0.0
24 34.0 258449.0 0.0 55441.0 0. 0. 0.0 0.0 0.0
25 72.0 510244.7 0.0 **xkkkk% 0. 0. 0.0 0.0 0.0
26 33.0 217036.9 0.0 48948.6 0. 0. 0.0 0.0 0.0
27 3.0 18570.7 0.0 6346.1 0. 0. 0.0 0.0 0.0
28 6.6 35860.3 0.0 10335.0 0. 0. 0.0 0.0 0.0
29 3.0 13452.5 0.0 4428.2 0. 0. 0.0 0.0 0.0
30 1.9 6872.4 0.0 758.9 0. 0. 0.0 0.0 0.0
31 0.5 1790.6 0.0 0.0 0. 0. 0.0 0.0 0.0
32 5.3 12659.9 0.0 0.0 0. 0. 0.0 0.0 0.0
33 1.7 2284.7 0.0 0.0 0. 0. 0.0 0.0 0.0
34 5.9 3545.7 0.0 0.0 0. 0. 0.0 0.0 0.0
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 123.249 142.500
2 137.206 137.532
3 222.000 142.500
4 397.000 156.500
5 406.020 168.485
6 414.927 180.554
7 421.833 193.870
8 430.792 205.900
9 432.046 209.000
Factor of Safety
o % k- 1.299 * kkh
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (£t) (ft)
1 120.146 142.500
2 126.615 136.897
3 222.000 142.500
4 397.000 156.500
5 407.455 167.256
6 414.040 180.733
7 420.859 194.093

FIGURE A1-47
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8 429.944 206.029
9 430.226 209.000
Factor of Safety
* k% 1.299 *k*k
Failure Surface Specified By 9 Coordinate Points

Point X-Surf Y-Surf

No. (ft) (fr)
1 116.078 142.500
2 125.145 136.809
3 222.000 142.500
4 397.000 156.500
5 406 .756 167.894
6 413.168 181.454
7 422.509 193.191
8 430.814 205.682
9 432.583 209.000

Factor of Safety
LR &4 1.2989 * k%
Failure Surface Specified By 9 Coordinate Points

Point X-Surf Y-Surf

No. (fr) (ft)
1 123.440 142.500
2 128.954 137.037
3 222.000 142.500
4 397.000 156.500
5 405.764 168.673
6 411.678 182.458
7 418.003 . 196.060
8 428.211 207.050
9 429.541 209.000

Factor of Safety
Hokok 1.303 *kk
Failure Surface Specified By 9 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (ft)
1 125.002 142.768
2 131.322 137.179
3 222.000 142.500
4 397.000 156.500
5 406.383 168.203
6 412.736 181.791
7 419.594 195.132
8 427.597 207.818
9 428.379 209.000
Factor of Safety
* Kk Kk 1.303 ** K
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 115.659 142.500
2 128.768 137.026
3 222.000 142,500
4 397.000 156.500
5 406.759 167.891
6 414.947 180.459
7 425.387 191.230
8 432.187 204.600
9 433.129 209.000
Factor of Safety
* k*k 1.309 % % %
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 117.538 142.500
2 124.769 136.786
3 222.000 142.500
4 397.000 156.500

FIGURE A1-48
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5 406.999 167.682
6 415.535 180.016
7 425.147 191.532
8 435.695 202.196
9 440.709 209.000
Factor of Safety
* Kk 1.311 *k*
Failure Surface Specified By 9 Coordinate Points
Point X-Ssurf Y-Surf
No. (ft) (ft)
1 116.066 142.500
2 123.490 136.709
3 222.000 142.500
4 397.000 156 .500
5 406.520 168.092
6 414.923 180.518
7 422.142 193.666
8 432.748 204.273
9 435.013 209.000
Factor of Safety
* kK 1.313 * Kk k
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 117.413 142.500
2 125.507 136.830
3 222.000 142.500
4 397.000 156.500
5 407.576 167.137
6 416.895 178.891
7 425.617 191.095
8 435.993 201.927
9 443.032 209.000
Factor of Safety
* xK* 1.315 LE &3

***% END OF GSTABL7 OUTPUT ****

FIGURE A1-49
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*dek GSTABL7 * k¥
** GSTABL7 by Garry H. Gregory, P.E. *¥*
** Original Version 1.0, January 1996; Current Version 2.004, June 2003 **
(All Rights Reserved-Unauthorized Use Prohibited)
*********************************************************************************
SLOPE STABILITY ANALYSIS SYSTEM

Modified Bishop, Simplified Janbu, or GLE Method of Slices.
{(Includes Spencer & Morgenstern-Price Type Analysis)
Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
Nonlinear Undrained Shear Strength, Curved Phi Envelope,
Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water

Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
kkkhkhhkhhhkhhkhhrhhhhrhrhdbrddrhhdhhhrrhrrhbrhrhhkrdhrddrhhhkhkkdbrhkhkhhhkhkrhdhbdhhhhhhkhhn

Analysis Run Date: 10/17/2006

Time of Run: 03:13PM

Run By: SR

Input Data Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\A-A'\1lw
block 1.312.in

Output Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\A-A'\1lw
block 1.312.0UT

Unit System: English

Plotted Output Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\A-A'\1lw
block 1.312.PLT
PROBLEM DESCRIPTION: MV/Landslide/011492-001
Section A-A' (Risk Level)
BOUNDARY COORDINATES
14 Top Boundaries
25 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. (ft) (ft) (ft) (ft) Below Bnd
1 0.00 142.50 110.00 142.50 1
2 110.00 142.50 120.00 142.50 1
3 120.00 142.50 125.00 142.50 2
4 125.00 142.50 125.01 144.00 2
5 125.01 144.00 158.50 163.00 2
6 158.50 163.00 160.00 161.00 2
7 160.00 161.00 164.00 164.00 2
8 164.00 164.00 200.00 186.00 2
9 200.00 186.00 203.00 184.00 2
10 203.00 184.00 205.00 186.00 2
11 205.00 186.00 240.00 2059.00 2
12 240.00 209.00 258.00 2059.00 2
13 258.00 209.00 364.00 209.00 2
14 364.00 209.00 500.00 209.00 4
15 120.00 142.50 120.10 138.00 1
16 120.10 138.00 140.00 138.00 1
17 140.00 138.00 178.00 157.00 1
18 178.00 157.00 192.00 164.00 3
19 192.00 164.00 216.00 164.00 3
20 216.00 164.00 239.00 170.00 3
21 239.00 170.00 292.00 186.00 3
22 292.00 186.00 364.00 209.00 4
23 292.00 186.00 500.00 207.20 3
24 178.00 157.00 234.00 160.00 1
25 234.00 160.00 500.00 184.00 4

Default Y-Origin = 0.00(ft)
Default X-Plus Value = 0.00(ft)
Default Y-Plus Value = 0.00(ft)
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) (pcft) (psf) (deg) Param. (psf) No.
1 120.0 125.0 700.0 37.0 0.00 0.0 1
2 120.0 125.0 300.0 30.0 0.00 0.0 1
3 120.0 125.0 500.0 36.0 0.00 0.0 1
4 120.0 125.0 700.0 37.0 0.00 0.0 1

FIGURE A1-51
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ANISOTROPIC STRENGTH PARAMETERS
2 soil type(s)
Soil Type 1 Is Anisotropic
Number Of Direction Ranges Specified = 3

Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. (deg) (psf) {deg)

1 2.0 700.00 37.00

2 7.0 0.00 8.00

3 90.0 700.00 37.00

Soil Type 4 Is Anisotropic
Number Of Direction Ranges Specified = 3

Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. (deg) (psf) (deg)

1 4.0 700.00 37.00

2 7.0 0.00 8.00

3 90.0 700.00 37.00

ANISOTROPIC SOIL NOTES:
(1) An input value of 0.01 for C and/or Phi will cause Aniso
C and/or Phi to be ignored in that range.
(2) An input value of 0.02 for Phi will set both Phi and
C equal to zero, with no water weight in the tension crack.
(3) An input value of 0.03 for Phi will set both Phi and
C equal to zero, with water weight in the tension crack.
1 PIEZOMETRIC SURFACE(S) SPECIFIED
Unit Weight of Water = 62.40 (pcf)
Piezometric Surface No. 1 Specified by 5 Coordinate Points

Pore Pressure Inclination Factor = 1.00
Point X-Water Y-Water
No. (ft) (fr)
1 0.00 130.00
2 120.00 138.50
3 192.00 168.00
4 400.00 180.00
5 500.00 185.76

Janbus Empirical Coef is being used for the case of c¢ & phi both > 0
A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Sliding Block Surfaces, Has Been
Specified.
100 Trial Surfaces Have Been Generated.
3 Boxes Specified For Generation Of Central Block Base
Length Of Line Segments For Active And Passive Portions Of
Sliding Block Is 15.0

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

No. (£t) (ft) (ft) (fe) (ft)
1 120.00 136.50 140.00 137.70 0.00
2 222.00 142.50 222.00 142.50 0.00
3 422.00 158.50 422.00 158.50 0.00

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Evaluated. They Are
Ordered - Most Critical First.
* * Safety Factors Are Calculated By The Simplified Janbu Method * *
Total Number of Trial Surfaces Attempted = 100
Number of Trial Surfaces With Valid FS = 100
Statistical Data On All Valid FS Values:

FS Max = 1.655 FS Min = 1.312 FS Ave = 1.402
Standard Deviation = 0.069 Coefficient of Variation = 4.93 %
Failure Surface Specified By 8 Coordinate Points
Point X-Surf Y-Surf
No. (fr) (ft)
1 121.287 142.500
2 130.106 137.106
3 222.000 142.500
4 422.000 158.500
5 430.969 170.523
6 440.526 182.084

FIGURE A1-52
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7 445.919 196.081
8 450.793 209.000
Factor of Safety
* k% 1.312 *k*x
Individual data on the 32 slices
Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge
Slice Width  Weight Top Bot Norm Tan Hor Ver Load
No. (ft) (1bs) (lbs) (lbs) (1bs) (1bs) (1lbs) (1bs) (1bs)
1 3.4 424.3 0.0 0.0 0. 0. 0.0 0.0 0.0
2 0.3 81.9 0.0 3.7 0. 0. 0.0 0.0 0.0
3 0.0 3.6 0.0 0.2 0. 0. 0.0 0.0 0.0
4 3.6 2621.8 0.0 581. 0. 0. 0.0 0.0 0.0
5 1.5 1599.7 0.0 511.8 0. 0. 0.0 0.0 0.0
6 9.9 14964.2 0.0 4496.6 0. 0. 0.0 0.0 0.0
7 18.5 44472.8 0.0 14170.8 0. 0. 0.0 0.0 0.0
8 1.5 4291.2 0.0 1478.1 0. 0. 0.0 0.0 0.0
9 4.0 11625.0 0.0 4183.0 0. 0. 0.0 0.0 0.0
10 14.0 49727.8 0.0 17405.1 0. 0. 0.0 0.0 0.0
11 14.0 63064.7 0.0 21705.7 0. 0. 0.0 0.0 0.0
12 8.0 41968.6 0.0 13630.0 0. 0. 0.0 0.0 0.0
13 3.0 16141.9 0.0 5110.2 0. 0. 0.0 0.0 0.0
14 2.0 10726.0 0.0 3406.5 0. 0. 0.0 0.0 0.0
15 11.0 64580.2 0.0 18731.3 0. 0. 0.0 0.0 0.0
16 6.0 38887.8 0.0 10213.9 0. 0. 0.0 0.0 0.0
17 12.0 85339.2 0.0 20355.0 0. 0. 0.0 0.0 0.0
18 5.0 38496.7 0.0 8421.9 0. 0. 0.0 0.0 0.0
19 1.0 7906.8 0.0 1680.2 0. 0. 0.0 0.0 0.0
20 1.9 15180.5 0.0 3211.7 0. 0. 0.0 0.0 0.0
21 16.1 126190.5 0.0 26793.0 0. 0. 0.0 0.0 0.0
22 34.0 258449.0 0.0 55441.0 0. 0. 0.0 0.0 0.0
23 72.0 510244.7 0.0 **kkdkx 0. 0. 0.0 0.0 0.0
24 36.0 236243.1 0.0 53323.1 0. 0. 0.0 0.0 0.0
25 22.0 138174.7 0.0 31694.0 0. 0. 0.0 0.0 0.0
26 9.0 48645.3 0.0 15925.1 0. 0. 0.0 0.0 0.0
27 6.5 27096.3 0.0 4775.5 0. 0. 0.0 0.0 0.0
28 3.1 10675.9 0.0 611.4 0. 0. 0.0 0.0 0.0
29 0.1 316.5 0.0 2.1 0. 0. 0.0 0.0 0.0
30 5.3 12573.9 0.0 0.0 0. 0. 0.0 0.0 0.0
31 2.2 2640.7 0.0 0.0 0. 0. 0.0 0.0 0.0
32 2.7 1137.2 0. 0.0 0. 0. 0.0 0.0 0.0
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 120.146 142.500
2 126.615 136.897
3 222.000 142.500
4 422.000 158.500
5 432.455 169.256
6 439.040 182.733
7 445.859 196.093
8 454 .944 208.029
9 455.036 209.000
Factor of Safety
LE 2 1.315 * k%
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 123.249 142.500
2 137.206 137.532
3 222.000 142.500
4 422.000 158.500
5 431.020 170.485
6 439.927 182.554
7 446.833 195.870
8 455.792 207.900
9 456 .237 209.000

FIGURE A1-53
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Point
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*

Point

2

Factor of Safety

*k 1.318 * %%
Failure Surface Specified By 9 Coordinate Points
X~-Surf Y-Surf
(ft) (ft)
119.801 142.500
127.172 136.930
222.000 142.500
422.000 158.500
429.761 171.336
440.054 182.247
450.279 193.223
460.657 204.053
461.857 209.000
Factor of Safety
* %k 1.318 *k*k
Failure Surface Specified By 8 Coordinate Points
X-Surf Y-Surf
(ft) (ft)
125.002 142.768
131.322 137.179
222.000 142.500
422.000 158.500
431.383 170.203
437.736 183.791
444.594 197.132
452.081 209.000
Factor of Safety
* % 1.322 %* %k
Failure Surface Specified By 9 Coordinate Points
X-Surf Y-Surf
(ft) (ft)
124 .332 142.500
129.750 137.085
222.000 142.500
422.000 158.500
430.800 170.647
439.623 182.778
446 .357 196.181
456.049 207.630
457.416 209.000
Factor of Safety
*k 1.323 % %k
Failure Surface Specified By 9 Coordinate Points
X-Surf Y-Surf
(ft) (fr)
117.538 142.500
124.769 136.786
222.000 142.500
422.000 158.500
431.999 169.682
440,535 182.016
450.147 193.532
460.695 204.196
464 .235 209.000
Factor of Safety
* %k 1.328 % % %
Failure Surface Specified By 9 Coordinate Points
X-Surf Y-Surf
(ft) (fr)
124.153 142.500
130.248 137.115
222.000 142.500
422.000 158.500
428.329 172.100
438.763 182.876
448.183 194.549

N WO
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8 458.769 205.176
-] 462.594 205.000
Factor of Safety
J ik k 1.332 %
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (ft) {ft)
1 125.603 144.336
2 134.208 137.352
3 222.000 142.500
4 422.000 158.500
5 429.477 171.504
& 436.51¢9 184.748
7 446 .500 155.945
8 453.957 208.960
9 453,995 209.000

Factor of Safety
*okw 1.333 *kk
Failure Surface Specified By 9 Coordinate Points

Point X-Surf Y-Surf
No. (£} (ft)
1 123.932 142.500
2 136.083 137.465
3 222.000 142.500
4 422.000 158.500
5 432.587 169.126
6 438.307 182.99%92
7 446.747 195.393
8 455.750 207.391
9 457.335 209.000
Factor of Safety
*k ok 1.334 ok

**++ END OF GSTABL7 OUTPUT *&¥¥%

FIGURE A1-55
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*%% QSTABLT **+

** GS5TABL7 by Garry H. Gregory, B.E. **

** Original Version 1.0, January 1996; Current Version 2.004, June 2003 **

(All Rights Reserved-Unauthorized Use Prohibited)
LA R E R 22 I RS R L RS E LR RS FLE R E ST I AL SR RIS P AR RSEESS LSS R EE S E LA LSS E RS RS LR LS ] ]

SLOPE STABILITY ANALYSIS SYSTEM

Modified Bishop, Simplified Janbu, or GLE Method of Slices.

{Includes Spencer & Morgenstern-Price Type Analysis)
Including Pier/Pile, Reinforcement, Soil Nail, Tieback,

Nonlinear Undrained Shear Strength, Curved Phi Envelope,

Anisotropic Soil, Fiber-Reinforced Soil, Boundary Leoads, Water
Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.

KHERAEEERERERAERII AR ARNTERN T AR AR AT A AT AT oh R ARk AR Ak kR Ak bk A Ak hhkrrhhkhhhrhhdhn

Analysis Run Date: 10/17/2006
Time of Run: 03:14PM
Run By: SR

Input Data Filename:
block 1.317.in
Output Filename:
block 1.317.0UT
Unit System: English

C:\Documents and Settings\srajpal\Desktop\Iraj\slope\A-A'\1lw

C:\Documents and Settings\srajpal\Desktop\Iraj\slope\A-A'\lw

Plotted Output Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\A-A'\lw

block 1.317.PLT
PROBLEM DESCRIPTION: MV/Landslide/011492-001
Section A-A' (Risk Level)
BOUNDARY COORDINATES
14 Top Boundaries
25 Total Boundariesg

Boundary X-Left Y-Left X-Right Y-Right
No. {(fr) {ft) (ft) (££)
0.00 142.50 110.00 142 .50
2 11¢.00 142.50 120.00 142.50
3 12¢.00 142.50 125.00 142.50
4 125.00 142.50 125.01 144.00
5 125.01 144.00 158.50 163.00
6 158.50 163.00 160.00 161.00
7 160.00 1l61.00 164.00 164.00
8 164.00 164.00 200.00 186.00
9 200.00 186.00 203.00 184.00
10 203.00 184.00 205.00 186.00
11 205.00 186.00 240.00 209.00
12 240.00 209.00 258.00 209.00
13 258.00 209.00 364.00 209.00
14 364.00 209.00 500.00 209.00
15 12¢.400 142.50 120.10 138.00
16 120.10 138.00 140.00 138.00
17 140.00 138.00 178.00 157.00
18 178.00 157.00 182.00 164.00
18 152.00 164.00 216.00 164.00
20 216.00 164.00 239.00 170.00
21 239.00 170¢.00 292.00 186.00
22 292.00 186.00 364.00 209.00
23 292.00 186.00 500.00 207.20
24 178.00 157.00 234.00 160.00
25 234.00 160.00 $00.00 184.00

Default ¥-Origin = 0.00(ft)
Default X-Plus Value = 0.00(£t)
Default ¥-Plus Value = 0.00(ft)
ISOTROPIC SOIL PARAMETERS

4 Type(s) of So0il

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

No. ({pcf) (pet) {psf) {deg) Param.
1 120.0 125.0 700.0 37.0 0.00
2 120.0 125.0 300.0 30.0 0.00
3 120.0 125.0 500.0 36.0 0.00
4 120.0 125.0 700.0 37.0 0.00

Soil Type
Below Bnd

R WRWPWRHPREODMNMMNNROODONONDMNRPE

Piez.
{psf) No.
0.0 1
0.0 1
0.0 1
0.0 1

FIGURE A1-57
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ANISCTROPIC STRENGTH PARAMETERS
2 soil typel(s)

Soil Type 1 Is Anisotropic
Number Of Direction Ranges Specified = 3
Direction Counterclockwise Cohesion
Range Direction Limit Intercept
No. (deg) {psf)
i 2.0 700.00
2 7.0 0.00
3 50.0 700.00
Soil Type 4 Is Anisotropic
Number Of Direction Ranges Specified = 3
Direction Counterclockwise Cohesion
Range Direction Limit Intercept
No. (deg) {psf)
1 4.0 700.00
2 7.0 0.00
3 90.0 700.00
ANISOTROPIC SOIL NOTES:

Friction
Angle
(deg)

37.00
8.00
37.00

Friction
Angle
(deg)

37.00
8.00
37.00

{1) An input value of 0.01 for C and/or Phi will cause Aniso
C and/or Phi to be ignored in that range.
{2) An input value of 0.02 for Phi will set both Phi and
C equal to zero, with no water weight in the temsion crack.
{3) An input value of 0.02 for Phi will set both Phi and
C equal to zero, with water weight in the tension crack.
1 PIEZOMETRIC SURFACE(S) SPECIFIED

Unit Weight of Wa

ter = 62.40 (

pct)

Piezometric Surface No.
Pore Pressure Inclination Factor = 1.00
Point X-Water Y-Water
No. (ft) (Et)
1 0.00 130.060
2 120.00 138.50
3 192.00 168.00
4 400.00 180.00
5 500.00 185.76

Janbus Empirical

Coef is being used for the case of

1 Specified by 5 Coordinate Points

c & phi both > 0

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

Specified.

100 Trial Surfaces Have Been Generated.
3 Boxes Specified For Generation Cf Central Block EBase
Length Of Line Segments For Active And Passive Portions Of

Sliding Block Is 15.¢

Box X-Left Y-Left X-Right

No. (ft) (£t} {(ft)
1 120.00 136.50 140.00
2 222.00 142.50 222.00
3 447.00 160.50 447.00

Y-Right
(ft)
137.70
142.50
160.50

Height
(£t)
0.00
0.00
0.00

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

* + Safety Factors Are Calculated By The Simplified Janbu Method * *

Total Number of Trial Surfaces Attempted = 100
Number of Trial Surfaces With Valid Fs = 100
Statistical Data On All Valid FS Values:
FS Max = 1.679 FS Min = 1.316 FS Ave = 1.402

Standard Deviation =
Failure Surface Specified By 8 Coordinate Points

0.055

Point X-8urf ¥-Surf

No. {ft) (£t}
1 121.579 142.500
2 129.852 137.091
3 222.000 142.500
4 447.000 160.500
5 454 .780 173.325
& 460.954 186.888

Coefficient of Variation =

3.90 %

FIGURE A1-58
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7 470.315 198.715
8 475.702 208.000
Factor of Safety
*kk 1.318 *kk

Individual data on the 32 slices
Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge
Slice Width  Weight Top Bot Norm Tan Hor Ver Load
No. {ft) {1bs) (1bs) (1bs) (l1bs) (1bs) (1bs) {1bs} {1bsa)}
1 3.2 390.0 0.0 0.0 0. 0. 0.0 0.0 0.0
2 0.3 69.4 0.0 2.9 . 0. 0.0 0.0 0.0
3 0.0 3.6 0.0 0.2 0. 0. 0.0 0.0 0.0
4 3.5 2460.5 Q.0 548. 0. 0. 0.0 0.0 0.0
5 1.4 1502.0 0.0 487.8 0. 0. 0.0 0.0 0.0
6 10.1 15267.7 0.0 4583.5 0. 0. 0.0 0.0 0.0
7 18.5 44473.3 0.0 14171.1 0. 0. 6.0 0.0 0.0
8 1.% 4291.2 0.0 1478.1 0. 0. 0.0 0.0 0.0
9 4.0 11625.1 0.0 4183.0 0. 0. 0.0 0.0 0.0
10 14.0 49728.1 0.0 17405.3 0. 0. 0.0 0.0 0.0
11 14.0 63064.9 0.0 21705.9% 0. 0. 0.0 0.0 0.0
12 8.0 41568.7 0.0 13630.1 0. 0. 0.0 0.0 0.Q
13 3.0 16142.0 0.0 5110.2 0. 0. 0.0 0.0 0.0
14 2.0 10726.1 0.0 3406.5 a. 0. 0.0 0.0 0.0
15 11.0 64580.2 0.0 18731.3 G. 0. 0.0 0.0 0.0
1le 6.0 38887.8 0.0 10213.9 0. Q. 0.0 0.0 0.0
17 12.0 85339.2 0.0 20355.0 0. 0. 0.0 c.0 0.0
18 5.0 38496.7 0.0 8421.9 0. 0. 0.0 0.0 0.0
19 1.0 7906.8 0.0 1e80.2 0. 0. 0.0 0.0 0.0
20 1.9 15180.5 0.0 3211.7 0. 0. 0.0 0.0 0.0
21 16.1 126190.5 0.0 2€793.0 0. 0. 0.0 0.0 0.0
22 34.0 258443.0 0.0 55441.0 0. 0. 0.0 0.0 0.0
23 72.0 510244.7 0.0 *xkrhkk 0. 0. 0.0 0.0 0.0
24 36.0 236243.1 0.0 53323.1 0. 0. 0.0 0.0 0.0
25 47.0 2B94B5.6 0.0 66B86.1 0. 0. 0.0 0.0 0.0
26 7.8 39916.0 0.0 14983.7 0. 0. 0.0 0.0 ¢.0
27 3.1 12112.5 0.0 305l1l.6 0. o. 0.0 0.0 0.0
28 1.8 4752.9 0.0 345.2 0. G. c.0 0.0 0.0
29 l.6 4612.8 0.0 0.0 0. 0. 0.0 0.0 g.0
30 9.4 iB136.6 0.0 0.0 0. 0. .0 0.0 0.0
31 3.0 2682.6 0.0 6.0 0. ¢. ¢.0 0.0 0.0
32 2.4 641.4 0. 0.0 Q. a. 0.0 0.0 0.0
Failure Surface Specified By 8 Ccordinate Points
Point X-Surf Y-surf
No. (ft) (fr})
1 119.867 142.500
2 126.918 136.9215
3 222.000 142.500
4 447.000 160.500
5 453.167 174.174
6 461,262 186.802
7 464.312 201.488
B 471.794 209,000
Factor of Safety
Rk 1.339 * k%
Failure Surface Specified By 9 Coordinate Points
Point X-8urf ¥-Surf
No. (ft) {fe)
1 120.723 142.500
2 133.065 137.284
3 222.000 142.500
4 447.000 160.500
S 457.448 171.263
& 464 .619 184.437
7 474.941 195.322
8 482.563 208.241
) 482.714 209.000

Factor of Safety

FIGURE A1-59
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* k% 1.341 *k Kk
Failure Surface Specified By 9 Coordinate Points
Point X-surf Y-surf
No. (£t} {ft)
1 123.932 142.500
2 130.2587 137.118
3 222.000 142.500
4 447.000 160.500
5 456.626 172.004
6 466.173 183.574
7 476.274 194.663
B 483.848 207.610
9 485.209 2098.000
Factor of Safety
*kk 1_342 &k ke
Failure Surface Specified By & Coordinate Points
Point X-surf Y-Surf
No. (ft) (£L)
1 117.538 142.500
2 124.769 136.786
3 222.000 142.500
4 447.000 160.500
5 456.999 171.682
6 465.535 184.016
7 475.147 195.532
8 485.695 206.196
9 487.7¢61 205.000

Factor of Safety
% ke 1_342 ik
Failure Surface Specified By 9 Coordinate Points

Point X-Surf Y-surf
No. (fr) (ft)
1 124.511 142.500
2 133.353 137.301
3 222.000 142.500
4 447.000 160.500
5 456 .329 172.246
6 466.933 182.855
7 475.733 195.002
8 484 .556 207.133
9 485.495 209.000
Factor of Safety
ek 1_343 *hx
Failure Surface Specified By 9 Coordinate Points
Foint X-Surf Y-Surf
No. (£t (ft)
1 123.883 142.500
2 134.296 137.358
3 222.000 142.500
4 447.000 160.500
5 456.320 172,253
& 465.625 184.018
7 476.214 194.642
B 486.699 205.369
9 488.983 209.000
Factor of Safety
* & 1‘345 * kK
Failure Surface Specified By 8 Coordinate Points
Point X-Surf Y-surf
No. (£t) {ft)
1 125.099 144.051
2 132.577 137.255
3 222.000 142.500
4 447.000 160.500
5 455,769 172.8670
6 463.555 185.467
7 472.564 197.490

FIGURE A1-60
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8

Failure Surface Specified By 8 Coordinate Points

482

.078

Factor of Safety
1.348

* k¥

Point

No.

M-~ o Nd W=

Failure Surface Specified By 8 Coordinate Points

X-surf
(£t)

125.
136.
222.

001
034
004Q

447.000

456,
464 .

341
646

471.703

473.

318

* %k

Factor of Safety
1.350

oAk

Point

2

IR WP D

X-Surf
{ft)

123.
136.
222.
447.
457.
463.
471.
480.

Factor of
1.350
**tx END OF GSTABL7

EE R

932
083
Qo0
Qoo
587
307
747
457

hkk

Safety

LR

209.

000

Y-Surf

(Et)

142,
137.
142.
160.
172.
184.
197.
209.

678
462
500
500
236
727
964
g0

¥Y-Surf

(Et)
142,
137.
142.
160.
171,
184.
157

500
465
500
500
126
992

.393
209.

ooo

OUFTPUT ***%

FIGURE A1-61
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ded GSTABLY o e &
** GSTABL7 by Garry H. Gregory, P.E. *¥%
** Original Version 1.0, January 1996; Current Version 2.004, June 2003 **
(A1l Rights Reserved-Unauthorized Use Prohibited)
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SLOPE STABILITY ANALYSIS SYSTEM

Medified Bishop, Simplified Janbu, or GLE Method of Slices.
{Includes Spencer & Morgenstern-Price Type Analysis)
Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
Nonlinear Undrained Shear Strength, Curved Phi Envelope,
hnisotropic Seil, Fiber-Reinforced Soil, Boundary Loads, Water

Surfaces, Pseudo-Static & Newmark Barthquake, and Applied Forces.
X F T E R R E R TR LT TS LS L PSS SIS R SRS RS A RS S SRS S R 2 R LR S R R R AR LR S

Analysis Run Date: 10/17/20086

Time of Run: 02:23PM

Run By: SR

Input Data Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\DD'\d 1
.083.in

Output Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\DD'\d 1
.0583.0U0T

Unit System: Englisgh

Plotted Output Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\DD'\d 1
.053.PLT
PROBLEM DESCRIPTION: MV Landslide/ 011492-001 Sec D-D°'
(Search for min.)
BOUNDARY COCRDINATES
14 Top Boundaries
26 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. (£t) (ft) {fr) (ft} Below Bnd
1 0.00 238.00 28.00 238.00 1
2 28.00 238.00 28.01 240.00 1
3 28.01 240.00 130.00 240.00 1
4 130.00 240.00 130.01 243.Q0 2
5 130.01 243.00 144.00 243.00 2
6 144.00 243.00 144.01 247.00 2
7 144.01 247.00 202.50 280.00 2
8 202.50 280.00 206.00 277.00 2
9 206.00 277.00 207.50 282.00 2
10 207.50 282.00 255.00 309.00 2
11 255.00 309.00 339.00 309.00 2
12 335.00 309.00 415.00 309.00 1
13 415.00 309.00 480.00 309.00 2
14 480.00 305.00 500.00 309.00 2
15 130.00 240.00 130.01 237.50 1
16 130.01 237.50 157.90 237.50 1
17 157.9%0 237.50 158.00 240.00 1
1B 158.00 240.00 157.50 260.00 1
19 197.50 260.00 235.00 283.00 3
20 235.00 283.00 339.00 308.00 1
21 415.00 302.00 462.00 300.00 1
22 462.00 300.00 480.00 295.00 3
23 480.00 255.00 500.00 290.20 3
24 235.00 283.00 462.00 300.00 3
25 197.50 260.00 480.00 277.50 1
26 480.00 277.50 500.00 279.00 1

befault Y-Origin = 0.00(ft}
Default X-Plug Value = 0.00(ft)
Default Y-Plus Value = 0.00(ft)
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) {deq) Param. (psf) No.
1 120.0 125.0 700.0 37.0 0.00 0.0 1
2 120.0 125.0 200.0 30.0 0.00 0.0 1
3 120.0 125.0 500.0 36.0 0.00 0.0 1

FIGURE A1-63
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ANISOTROPIC STRENGTH PARAMETERS
1 soil type(s)
Soil Type 1 Is Anisotropic

Number Of Direction Ranges Specified = 3
Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. (deg) (psf) (deg)
1 2.0 700.00 37.00
2 7.0 0.00 8.00
3 90.0 700.00 37.00

ANISOTROPIC SOIL NOTES:
(1) An input value of 0.0l for C and/or Phi will cause Aniso
C and/or Phi to be ignored in that range.
{2} An input value of 0.02 for Phi will set both Phi and
C equal to zero, with no water weight in the tension crack.
{3) An input value of 0.03 for Phi will set both Phi and
C equal to zero, with water weight in the tension crack.
1 PIEZCMETRIC SURFACE (S) SPECIFIED
Unit Weight of Water = 62.40 (pef)
Piezometric Surface No. 1 Specified by 4 Coordinate Points

Pore Pressure Inclination Factor = 1.00
Point X-Water Y-Water
No. (ft) (£t}
1 0.00 225.00
2 146.00 238.00
3 200.00 266 .00
4 500.00 286.00

Janbus Empirical Coef is being used for the case of ¢ & phi both > 0
A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Sliding Block Surfaces, Has Been

Specified.

The Active And Passive Portions Of The Sliding Surfaces

Are Generated According To The Rankine Theory.

1000 Trial Surfaces Have Been Generated.

2 Boxes Specified For Generation Of Central Block Base

Length Of Line Segments For Active And Passive Portions Of

8liding Block Is 15.0

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

No. (ft) (ft) (ft) (£t} (£t)
1 158.00 240.00 180.00 241.60 0.20
2 228.00 245.00 250.00 246.60 0.20

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Evaluated. They Are
Ordered - Most Critical First.
* * gafety Factors Are Calculated By The Simplified Janbu Method * *
Total Number of Trial Surfaces Attempted = 1000
Number of Trial Surfaces With Valid F& = 1000
Statistical Data On All Valid FS Values:

FS Max = 1.498 FS Min = 1.053 FS Ave = 1.242
Standard Deviation = 0.113 Coefficient of Variation = 5.08 %
Failure Surface Specified By 11 Coordinate Peints
Point X-Surf ¥-Surf
No. {ft) (fr)
1 144.985 247.550
2 145.035 247.522
3 158.026 240.022
4 240.476 245.895
5 247.169 259.419
[ 249.050 263.193
7 255.860 276.559
B 260.100 284.880
5 262.603 285.901
10 270.103 302.891
11 273.630 3105.0C00
Factor of Safety
* %%k 1.053 * ok
Individual data on the 21 slices

FIGURE A1-64
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Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge
Slice Width  Weight Top Bot Norm Tan Hor Ver Load
No. {ft) {1bs) (1bs} {1lbs) {1bs) (lbs} {1bs) {1bs) {1bs)
1 0.0 0.2 0.0 0.0 a. 0. 0.0 0.0 0.0
2 9.1 5790.7 0.0 0.0 Q. 0. 0.0 0.0 0.0
3 3.8 5856.4 0.0 583.7 0. 0. 0.0 0.0 g.0
4 0.0 3e6.5 0.0 5.3 0. 0. 0.0 0.0 0.0
5 39.5 119021.7 0.0 32144. 0. 0. 0.0 0.0 0.0
6 2.5 10753.3 0.0 3500.4 0. 0. 0.0 0.0 0.0
7 2.5 11129.0 0.0 3586.4 0. 0. 0.0 0.0 0.0
8 3.5 15155.3 0.0 5017.2 0. C. 0.0 0.0 0.0
9 1.5 6642.4 0.0 2148B.5 0. ¢. ¢.0 0.0 0.0
10 0.7 3180.4 0.0 960.6 0. 0. 0.0 0.0 0.0
11 26.8 149160.5 0.0 38291.2 c. 0. 0.0 0.0 0.0
12 5.5 35704.3 0.0 7783.0 . Q. 6.0 0.0 0.0
13 6.7 40651.3 0.0 15176.4 0. 0. 0.0 0.0 0.0
14 1.9 5558.8 0.0 2078.1 0. 0. 0.0 0.0 0.0
15 3.2 15506.2 0.0 1338.5 G. 0. 0.0 0.0 G.o
16 2.7 11871.0 0.0 0.0 0. 0. 0.0 0.0 0.0
17 0.% 3435.7 0.0 ¢.0 a. 0. 0.0 0.0 0.0
18 4.2 14388.95 0.0 0.0 Q. 0. 0.0 0.0 0.0
15 2.5 6491.9 0.0 6.0 0. 0. 0.0 0.0 g.0
20 7.5 11343.5 0.0 0.0 0. D. 0.0 0.0 0.0
21 3.5 1292.7 0. 0.0 0. 0. 0.0 0.0 0.0
Failure Surface Specified By 11 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 145.065 247.595
2 145.121 247 .563
3 158.111 240.063
4 23B.485 245.843
5 245.192 255.267
6 247.089 263.072
7 253.899 276.437
8 258.125% 284.732
9 260.432 2B9.358
10 267,232 302.348
11 271.772 309.000
Factor of Safety
* %k % 1.054 kN
Failure Surface Specified By 11 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (fe}
1 145.145 247.640
2 145,207 247.604
3 158.137 240.104
4 236.523 245.691
5 243.216 259.115
6 245.128 262.950
7 251.938 276.316
8 256.151 284 .584
S 258.260 288.815
10 265.760 301.805
11 269.914 309.000

Factor of Safety
L2 1.056 *kE
Failure Surface Specified By 12 Ccordinate Points

Point X-Surf Y-8Surf

No. (£t) (£L)
1 145.011 247.565
2 145.070 247.531
3 158.060 240.031
4 158.154 239.984
5 237.511 245.6687
6 244.204 259.091
7 246 .160 263.014

FIGURE A1-85
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8
9
10
11
12

252.870
257.1%0
259.403
266.903
270.892

Factor of Safety
**k &

1.058

276.379
2B4.662
289.101
302.081
309.000

Failure Surface Specified By 12 Coordinate Points

Point

=

[T R0 I N T, Y- PR S O LS

X-Surf
(£t)

145.091
145.154
158.144
158.240
235.534
242.227
244.199
251.00%
255.215
257.232
264.732
269.034

Factor of Safety

Y-Surf
(£t}
247.610
247.573
240.073
240.025
245,515
258.939
262.893
276.258
284.514
288.558
301.548
309.000

wEE 1.059
Failure Surface Specified By 12 Coordinate Points
Point X-Surf ¥-Surf
No. (ft) {£t)
1 145.128 247.631
2 145.193 247.593
3 158.184 24(.093
4 158.434 239.968
5 242.087 246.122
& 248.780 259.546
7 250.648 263.292
8 257.458 276.657
g 261.703 285.000
10 264.373 290,343
11 271.873 303.334
12 275.144 309.000
Factor of Safety
Ll 1.060
Failure Surface Specified By 12 Coordinate Points
Point X-Surf Y-surf
No. {fr) (£t)
1 145.036 247.5739
2 145.096 247.544
3 158.087 240.044
4 158.283 239.546
5 234 .546 245.538
6 241.239 258.962
7 243,167 262.829
B 249.877 276.194
3 254.176 2B4.436
10 256.089 288.272
11 263.5B89 301.263
1z 268.056 302.000
Factor of Safety
L 1.060 LR
Failure Surface Specified By 12 Coordinate Points
Point X-Surf Y-Surf
No. (£t) (fe)
1 145.208 247.676
2 145.277 247.635
3 158.268 240.135
4 158.520 240.010
5 240.110 245.96%2
& 246.803 259.383

FIGURE A1-66
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7 248.687 263.171
8 255.43%7 276.536
g 259.734 284.852
1¢ 262.201 289.800
11 269.701 302.791
12 273.286 302.000

Factor of Safety
*h ok 1.080 *kx
Failure Surface Specified By 12 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (fr)
1 145.183 247.662
2 145.251 247.622
3 158.241 240.122
4 158,391 240.048
5 243,075 246.098
& 249.768 259.522
7 251.680 263.356
8 258.45%0 276.721
9 262.748 2B5.,078
10 265.515 290.625
11 273.015 302.618
12 276,122 308.000
Factor of Safety
o ke ke 1'061 L&}
Failure Surface Specified By 12 Coordinate Points
Point X-Surf Y-Surf
No. (fr} {(ft)
1 145.287 247.721
2 145.361 247.678
3 158.351 240.178
4 15B8.606 240.051
S 238.134 245.817
(3 244 .827 259,241
7 246,726 263.049
8 253.535 276.414
k] 257.759 284.704
10 260.029 289.257
11 267.529 302.248
12 271.428 305.000
Factor of Bafety
* ik 1.061 *kw

*+*%x END OF GSTABL7 OUTPUT #*¥*=**

FIGURE A1-67
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*hk

GSTABL7 **%*
** GSTABL7 by Garry H. Gregory, P.E. **

** Original Version 1.0, January 1996; Current Version 2.004, June 2003 **

(All Rights Reserved-Unauthorized Use Prohibited)
P R R S a2 22222222 XXX XTSRS SRS E S R RS S LS A S R L AR AR AL L L AL Al

SLOPE STABILITY ANALYSIS SYSTEM

Modified Bishop, Simplified Janbu, or GLE Method of Slices.
{Includes Spencer & Morgenstern-Price Type Analysis)
Including Piex/Pile, Reinforcement, Soil Nail, Tieback,

Nonlinear Undrained Shear Strength, Curved Phi Envelope,

Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.

**************************************************************************i******
Analysis Run Date:

Time of Run:

Run By:
Input Data Filename:

.065.1in

Cutput Filename:

.065.0UT

Unit System:
Plotted Qutput Filename:

.065.PLT

PROBLEM DESCRIPTION:

BOUNDARY COORDINATES

10/17/20086

02:20PM
SR

C:\Documents and Settings\srajpal\Desktop\Iraj\slope\DD’'\d 1

C:\Documents and Settings\srajpal\Desktop\Iraj\slope\DD'\d 1

English

MV Landslide/ 011492-001 Sec D-D!

{Risk Level}

14 Top Boundaries
26 Total Boundaries
Boundary X-Left Y-Left
No. $3.3] (ft}
1 0.00 238.00
2 28.00 238.00
3 28.01 240.00
4 130.00 2490.00
5 130.01 243.00
6 144.00 243.00
7 144.01 247.00
8 202.50 280.00
9 206 .00 277.00
i0 207.50 282.00
11 255.00 309.00
12 335.00 309.00
13 415.00 309.00
14 480.00 309.00
15 130.00 240.00
16 130.01 237.50
17 157.90 237.50
18 158.00 240.00
19 197.50 260.00
20 235.00 283.4Q00
21 415.00 309.00
22 462.00 300.00
23 480.00 295.00
24 235.00 283.00
25 197.50 260.00
26 480.00 277.50
Default ¥-Origin = 0.00(ft)
Default X-Plus Value 0.00(ft)
Default Y-Plus Value 0.00(ft)

ISQTROPIC SOIL PARAMETERS

3 Type(s) of Soil
Soil Total Saturated Cohesion Friction
Type Unit Wt. Unit Wt. Intercept

No.
1
2
3

(pct)
120.0
120.0
120.0

{pcf)
125.0
125.0
125.0

(psE}
700.0
200.0
500.0

X-Right
(Et)

28
28

130.
130.
144.
144.

202

206.

207

255.
339.
415.
480.
500.
130.
157.
.00
.50
.00
.00
.00
.00
.00

158
197
235
339
462
480
500
462
480
500

.00
.01
00
o1
0o
o1
.50
00
.50
00
00
00
00
00
01
sqQ

.00
. Q0
.00

Angle
(deg)
37.0
30.0
36.0

Y-Right
(£t}

238.
240.
240.
243.
243,
247.
280.
277.
282.
309.
309.
309.
309.
309.
237.
237.
240.
260.
283.
308.
300.
295.
230.
300.
277.
279.

Pore

Param.

0.00
0.00
0.00

Yy
00
00
00
Y
00
00
00
00
00
0
Q0
Q0
00
50
&0
(t]0]
00
00
00
00
00
20
00
50
Co

Soil Type
Below Bnd

Pressure
Pressure Constant

(psf)
0.0
0.0
0.0

HPWUWLDKHMRPFRWHFRPRPPHEFNNFLONODDDONMNOPERS B

Piez.
Surface
No.

1
1
1

C:\Documents and Settings\srajpal\Desktop\Iraj\slope\DD'\d 1
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ANISOTROPIC STRENGTH PARAMETERS
1 soil type(s)
Soil Type 1 Is Anisotzopic
Number Of Direction Ranges Specified = 3

Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept angle
No. {deg} (pst) (deg}

1 2.0 700.00 37.00

2 7.0 0.00 8.00

3 90.0 700.00 37.00

ANISOTRCPIC SQIL NOTES:
{1} An input value of 0.01 for C and/or Phi will cause Aniso
¢ and/or Phi to be ignored in that range.
{2) An input value of 0.02 for Phi will set both Phi and
C equal to zere, with no water weight in the tension crack.,
{3) An input value of 0.03 for Phi will set both Phi and
C equal to zero, with water weight in the tension crack.
1 PIEZOMETRIC SURFACE(S) SPECIFIED
Unit Weight of Water = 62.40 {pcf)
Piezometric Surface No. 1 Specified by 4 Coordinate Points

Pore Pressure Inclination Factor = 1.00
Point X-Water Y-Water
No. (£t} (ft)
1 0.00 225.00
2 146.00 238.00
3 200.00 266.00
4 500.00 286.00

Janbug Empirical Coef is being used for the case of ¢ & phi both > 0
A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Sliding Block Surfaces, Has Been

Specified.

The Active And Passive Portions Of The Sliding Surfaces

Are Generated According To The Rankine Theory.

1000 Trial Surfaces Have Been Generated.

2 Boxes Specified For Generation Of Central Block Base

Length Of Line Segments For Active And Passive Portions Of

gliding Block Is 15.0

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

No. (ft) (£t) (fe) (ft)} {fc)
1 110.00 236.30 130.00 237.50 0.20
2 250.00 246.40 250.00 246.40 0.20

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Evaluated. They Are
Ordered - Most Critical First.
* * Zafety Factors Are Calculated By The Simplified Janbu Method * *
Total Number of Trial Surfaces Attempted = 1000
Number of Trial Surfaces With valid FS = 1000
Statistical Data On All Valid FS Values:

F5 Max = 1.110 F5 Min = 1.065 FS Ave = 1.088
Standard Deviation = D.012 Coefficient of Variation = 1.08 %
Failure Surface Specified By 10 Coordinate Points
Point X-8urf Y-Surf
No. {ft) (£t}
1 124.401 240.000
2 129.652 237.382
3 250.000 246.47%9
4 256.693 259.903
5 258.629 263.787
6 265.439 277.152
7 269.745 285.602
8 273.210 292.553
9 280.710 305.543
10 282.706 309.000
Factor of Safety
ok ke 1_065 *k*
Individual data on the 26 slices
Water Water Tie Tie Earthguake

FIGURE A1-70
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Force Force Force Force Force Surcharge
Slice Width Weight Top Bot Norm Tan Hor Ver Load
KNo. (ft) {1lbs) (1bs} (1bs) {1bs) (1bs) {(1bs) (1bs) {1bs)
1 5.3 824.9 0.0 0.0 Q. 0. 0.0 0.0 0.0
2 0.3 108.7 6.0 0.0 a. 0. 0.0 0.0 0.0
3 0.0 5.2 0.0 0.0 Q. o. 0.0 a.0 0.0
4 1.2 B00.9 0.0 0.0 Q. C. 0.0 0.0 0.0
5 12.8 7697.3 ¢.0 0.0 0. C. 0.0 0.0 0.0
6 0.0 7.8 0.0 0.0 0. 0. 0.0 0.0 0.0
7 3.4 3801.3 0.0 0.0 0. a. 0.0 0.0 0.¢
B 10.6 16350.3 0.0 1553.2 0. g. 0.0 0.0 0.0
5 ¢.0 35.6 g.0 5.6 0. a. 0.0 0.0 0.0
10 39.5 121243.¢0 0.0 33234.7 0. 0. 0.0 0.0 6.0
11 2.5 10868.1 0.0 3558.6 g. 0. 0.0 0.0 g.0
12 2.5 11241.4 0.0 3643.5 0. g. 0.0 0.0 6.0
13 3.5 15308.4 0.0 5095.0 0. a. 0.0 0.0 0.0
14 1.5 6706.6 0.0 2181.5 0. 0. 0.0 0.0 0.0
15 0.7 3208.8 0.0 875.1 0. 0. 0.0 0.0 0.0
16 26.8 150152.2 0.0 38796.5 0. 0. 0.0 0.0 0.0
17 15.0¢ 102488.1 0.0 21515.¢6 0. 0. 0.0 0.0 0.0
18 5.0 34101.7 0.0 12551.2 0. 0. 0.0 0.0 0.0
19 1.7 10416.8 0.0 2727.0 0. 0. 0.0 c.0 0.0
20 1.9 11035.0 0.0 2166.2 0. 0. c.0 0.0 0.0
21 3.2 16340.5 0.0 1358.5 0. 0. 6.0 0.0 0.0
22 3.6 15185.5 0.0 0.0 0. 0. 0.0 0.0 0.0
23 4.3 14271.5 0.0 0.0 0. 0. ¢.0 0.0 0.0
24 3.5 8284 .8 0.0 0.0 0. 0. 0.0 0.0 0.0
25 7.5 8957.0 0.0 0.0 0. 0. 0.0 0.0 0.0
26 2.0 414.0 0. 0.0 0. 0. g.0 0.0 0.0
Failure Surface Specified By 10 Coordinate Points
Point X-Surf Y-Surf
No. {£ft) {fr)
1 124.772 240.000
2 129.984 237.401
3 250.000 246.392
4 256.693 259.816
s 258.674 263.790
6 265.484 277.155
7 2659.790 285.605
8 273.260 292.565
9 280.760 305.555
10 282.748 309.000

Factor of Safety
* ek 1.065 * ¥k
Failure Surface Specified By 10 Coordinate Points

Point X-Suzrt Y-Surf
No. (fr) (££)
1 124 .55%9 240,000
2 129.730 237.422
3 250.000 246,470
4 256,693 255.894
5 258.634 263.787
6 265.444 277.1582
7 269.749 2B5.602
2] 273.218 292.554
9 280.715 305.544
10 282.710 309.000
Factor of Safety
*kw 1_066 dkk ¥k
Failure Surface Specified By 10 Coordinate Points
Point X-Surf Y-Surf
No. (ft) {ft)
1 124.383 240.000
2 129.554 237.402
3 250.000 246.435
4 256.653 259.85¢%
5 258.652 263.788

FIGURE A1-71
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SV @m0

265
269
273
280
282

.462
.767
.235
. 735
727

Factor of Safety
1.067

LA L

Point

No.

QUD~IAWUe WNRKM

=

X-8urt
{ft)

124.
129.
250.
.6583
258,
265.
2689.
273.
280,
282.

2586

Factor of

* ki
Failure Surface Specified By 10 Coordinate Points

Point

No.
1

OO0 UmE W

(=]

754
926
aoo

636
506
812
284
784
770

%k
Failure Surface Specified By 10 Coordinate Points

Safety
1.067

X-Surf
(ft)

123

129.
250.
256.
258.
265.
269.
273.
280.
282.

.B36

125
coa
693
625
435
741
206
706
702

& % %k

Factor of Safety
1.067

LA 2]

Point

No.
1

DWW oSN e W

ey

Failure Surface Specified By 10 Ccordinate Points

X-Surf
€3]

124.
129.
250.
256.
258.
265,
2639,
273.
280.
282.

Factor of
1.067

*hkH

Point

No.
1

O W -~]0 0N e WK

=

893
945
000
693
620
430
736
200
700
657

LE
Failure Surface Specified By 10 Coordinate Points

Safety

X-Surf
(ft}

124.
125.
250.
256.
258.
265.
269.
273.
280.
282.

207
457
Q00
693
670
480
785
255
755
744

dok ¥

Factor of Safety
1.067

ek k

*h Kk

277.
285.
292.
305.
309.

153
604
559
549
000

¥-Surf

(ft)
240,
237.
246 .
2595.
L7581

263

277.

285

309

000
421
349
773

156

.607
292.
305.
.000

571
561

Y-Surf

{ft)
240.
237.
.487

246

259.
263.
277.
28S.
252.
305.
309.

004
363

911
787
152
602
551
542
000

Y-Surf

(fL)
240.
237.
246.
259,
263,
277.
285,
292,
305.
309.

ooo
481
497
921
213
151
601
550
540
000

Y-gurf

(ft)
240.
.382
.400
259.
263.
277.
.605
.564
.554
309,

237
246

285
292
305

000

824
789
154

000

FIGURE A1-72
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Faillure Surface Specified By 10 Coordinate Points

Point

No.

=]

Failure Surface Specified By 10 Coordinate Points

QWU W

X-Surf
(ft)

124.
129.
250.
256.
258.
265.
269.
273.
280.
282.

Factor of
1.067

* % d

Point

No.

[y

1

©WL M) Wk WA

577
789
000
€93
714
524
830
304
B804
787

Safety

X-8Surf
(£r)

123.
128.
250,
256.
258.
265.
269.
273.
280.
282.

659
588
cao
693
643
453
759
226
726
719

¥ % Xk

Factor of Safety
1.067

Wk

*k++ END OF GSTABL7 OUTPUT **%*

¥* k%

Y-Surf

(ft}
240.
237
246.
259,
263

305
305,

000

.402

314
738

.792
277.
285.
292.
.566

157
608
576

000

Y-Surf

{ft)
240.
237.
246.
259,

263.
277.
2B5.
292.
305.
309.

000
343
452
876
788
153
603
556
547
aoo

FIGURE A1-73
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E L2 ) GSTARBRL7 * k¥
*% GSTARL7 by Garry H. Gregory, P.E. **
** Original Version 1.0, January 1996; Current Version 2.004, June 2003 **
(All Rights Reserved-Unauthorized Use Prohibited)
t2 S EEEEEL SRR R RS RS RS RL RIS R R R 2R R XX R Rt L]

SLOPE STABILITY ANALYSIS SYSTEM

Modified Bishop, Simplified Janbu, or GLE Method of Slices.

(Includes Spencer & Morgenstern-Price Type Analysisg)

Including Pier/Pile, Reinforcement, Soil Nail, Tieback,

Nonlinear Undrained Shear Strength, Curved Phi Envelope,

Anisotropic S8cil, Fiber-Reinforced Soil, Boundary Loads, Water

Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
Ahkhkkthkhhkhbrhh kA hhkddrt bkttt AR ERAREEARARA R AR AR AR SRR TR AL AAA TR AA AN A Ak hdhdh

Analysis Run Date: 10/17/2008

Time of Run: 02:17PM

Run By: SR

Input Data Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\DD'\d 1
.138.in

Output Filename: C:\Documents and Settings\srajpal‘\Desktop\Iraj\slope\DD'\d 1
.138.00T

Unit System: English

Plotted Output Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\DD’\d 1
.138.PLT
PROBLEM DESCRIPTION: MV Landslide/ 011492-001 Sec D-D!
(Risk Level}
BOUNDARY COORDINATES
14 Top Boundaries
26 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. {fr) (fr) (fx) {ft} Below Bnd
1 0.00 238.00 28.00 238.00 1
2 28.00 238.00 28.01 2490.400 1
3 28.01 240.00 130.00 242.00 1
4 130.00 240.00 130.01 243.00 2
s 130.01 243,00 144.0Q0 243 .00 2
6 144.00 243.00 144.01 247.00 2
7 144.01 247.Q0 202.50 280.00 2
8 202.50 280.00 206.00 277.00 2
9 206.00 277.00 207.50 282.00 2
1c 207.50 2B2.00 255.00 309.00 2
11 255.00 309.00 335.00 309.00 2
12 339.00 309.00 415.00 309.00 1
13 415,00 309.00 480.00 309.00 2
14 480.00 309.00 500.00 309.00 2
15 130.00 240,00 130.01 237.50 1
16 1306.01 237.50 157.80 237.50 1
17 157.80 237.50 158.00 240.00 1
18 158.Q0 240.00 197.5%0 260.00 1
18 197.50 260.00 235.00 282.00 3
20 235.00 283.00 339.00 309.00 1
21 415.00 305.00 462.00 300.00 1
22 462.00 300.00 480.00 285.00 3
23 480.00 295.00 500.00 280.20 3
24 235.00 283.00 462.00 300.00 3
25 197.50 260.00 4B80.00 277.50 1
26 480.00 277.50 500.00 279.00 1

Default Y-Origin = 0.00(ft)
Default X-Plus Value = ¢.00{ft)
Default Y-Plus Value = 0.00{ft)
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.
1 120.0 125.0 700.0 37.0 0.00 0.0 1
2 120.0 125.0 200.0 30.0 0.00 0.0 1
3 120.0 125.0 500.0 36.0 0.00 0.0 1
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ANISOTROPIC STRENGTH PARAMETERS
1 soil type(s)
Scil Type 1 Is Anisotropic

Number Of Direction Ranges Specified = 3
Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. {deg) (pst) (deg)
1 2.0 700.00 37.00
2 7.0 0.C0 8§.00
3 50.0 700.00 37.00

ANISOTROPIC SOIL NOTES:
(1) An input wvalue of 0.01 for C and/or Phi will cause Aniso
C and/or Phi to be ignored in that range.
{2) An input value of 0.02 for Phi will set both Phi and
C equal to zero, with no water weight in the tension crack.
{3) An input value of 0.03 for Phi will set both Phi and
C egqual to zerc, with water weight in the tension crack.
1 PIEZOMETRIC SURFACE(S) SPECIFIED
Unit Weight of Water = 62.40 (pcf)
Piezometric Surface No. 1 Specified by 4 Coordinate Points

Pore Pressure Inclination Facteor = 1.00
Point X-Water Y-Water
No. {ft} {£t)
1 0.00 225.00
2 146.00 238.00
3 200.00 266 .00
4 500.00 2B6.00

Janbugs Empirical Coef is being used for the case of c¢ & phi both > ¢
A Critical Failure Surface Searching Methed, Using A Random
Technique For Generating Sliding Block Surfaces, Has Been

Specified.

The Active And Passive Portions Of The Sliding Surfaces

Are Generated According To The Rankine Theory.

1000 Trial Surfaces Have Been Generated.

2 Boxes Specified For Generation Of Central Block Base

Length Of Line Segments For Active And Passive Portions Of

Sliding Block Is 15.0

Box X-Left Y-Left X-Right ¥Y-Right Height

No. (£t} (ft) (£t} (£t) (ft)
1 110.00 236.30 130.00 237.50 0.20
2 270.400 247.60 270.00 247.860 0.2Q

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Evaluated. They Are
Ordered - Most Critical First.
* * Safety Factors Are Calculated By The Simplified Janbu Method * *
Total Number of Trial Surfaces Attempted = 1000
Number of Trial Surfaces With valid FS = 1000
Statistical Data On All Valid FS Values:

FSE Max = 1.181 FS Min = 1.138 FS Ave = 1.160
Standard Deviation = 0.011 Coefficient of Variation = 0.93 %
Failure Burface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (Et) (ft)
1 124.401 240.000
2 129.652 237.382
3 270.000 247.679
4 276.653 261.103
5 278.649 265.027
6 285.459 278.392
7 289.9%02 287.112
8 295.378 298.094
9 301.674 309.000
Factor of Safety
* ok 1.138 e
Individual data on the 25 slices
Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge
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Slice Width  Weight Top Bot Norm Tan Hor Ver Load
No. (ft) {lbs} {lbs} (lbs} {1bs} {1bs) {1bs) (1bs) (1bs)
1 5.3 824.9 0.0 0.0 0. a. 0.0 0.0 0.0
2 0.3 108.8 0.0 0.0 0. 0. 0.0 0.0 0.0
3 0.0 5.2 0.0 0.¢ 0. 0. 0.0 0.0 0.0
4 1.3 832.5 0.0 0.0 C. 0. 0.0 0.0 0.0
5 12.7 7693.2 0.0 6.0 0. 0. 0.0 0.0 0.0
& 0.0 7.9 0.0 0.0 0. 0. 0.0 0.0 0.0
7 3.3 3707.4 0.0 0.0 0. 0. 0.0 0.0 0.0
B 10.7 16521.7 0.0 1586.2 Q. 0. 0.0 0.0 0.0
9 0.0 40.5 0.0 5.4 0. 0. 0.0 0.0 0.0
10 39.5 121770.& 0.0 33453. 0. 0. 0.0 0.0 0.0
11 2.5 10916.1 6.0 3582.1 0. 0. 0.0 c.0 ¢.0
12 2.5 11251.1 0.0 3667.8 0. 0. 0.0 0.0 0.¢
13 3.5 15380.9 0.0 5130.5 0. 0. 0.0 0.0 ag.0¢
14 1.5 6738.7 0.0 2197.2 0. 0. 0.0 g.0 ¢.0
15 0.7 3223.4 0.0 582.2 0. 0. ¢.0 0.0 0.0
16 26.8 150837.1 0.0 3%132.9 0. 0. 0.0 0.0 0.0
17 20.0 140246.1 0.0 28875.5 0. Q. 0.0 0.0 0.0
1e 15.0 113096.3 0.0 21621.5 0. 0. 0.0 0.0 0.0
13 6.7 44411.7 0.0 15442.9 D. a. 0.0 0.0 0.0
20 2.0 10863.7 0.0 2215.8 0. 138 0.0 0.0 0.0
21 3.3 16086.2 0.0 1400.7 c. 0. 0.0 0.0 0.0
22 3.5 14437.8 0.0 0.0 0. 0. 0.0 0.0 0.0
23 4.4 13983.9 0.0 0.0 0. 0. 0.0 0.0 0.0
24 5.8 10774.5 0.0 ¢.0 0. 0. 0.0 0.0 0.0
25 6.3 4115.9 0. 0.0 0. 0. 0.0 0.0 0.0
Failure Surface Specified By 9 Coordinate Points
Point X-8Surf Y-Surf
No, {ft) {ft)
1 124.772 240.000
2 129.984 237.401
3 270.000 247.582
4 276.693 261.016
5 278.694 265.030
6 285.504 278.395
7 285.947 287.115
8 295.427 298.107
9 301.716 309.000
Factor of Safety
*k & 1.139 * & &
Failure Surface Specified By ¢ Coordinate Points
Point X-Surf Y-Surf
No. (ft) {ft}
i 124.559 240.000
2 129.730 237.422
3 270.000 247.670
4 276.693 261.094
5 278.654 265.027
] 285.464 278.392
7 2B9.907 287.112
8 295.383 298.08¢6
9 301.678 309.000
Factor of Safety
wkk 1.139 kk %k
Failure Surface Specified By 9 Coordinate Points
Point X-8urf Y-Surf
No. {fr}) (£t)
1 123.836 240.000
2 129.125 237.363
3 270.000 247.687
4 276.693 261.111
5 278.645 265.027
6 285.455% 278.392
7 289,898 287.111
8 295.373 298.093
b/ 301.670 302.000
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Point

No.

Vo anbh e

Factor of Safety
ko 1.140
Failure Surface Specified By 9 Coordinate Foints

X-surt

(ft})

124.
125.
270.
276.
278.
285.
289,
295.
301.

383
594
000
692
672
482
925
403
635

* %k

Y-Surf
(£t}
240.000
237.402
247.635
261.059
265.028
278.393
287.113
298.101
309.000

Factor of Safety
*hk 1.140
Failure Surface Specified By 9 Coordinate Points

* kv

Point X-8urf Y-Surf

No. (fr) (£t)
1 123.659 24¢.000
2 128.988 237.343
3 270.000 247.652
4 276.6923 261.076
5 278.663 265.028
6 285.473 278.393
7 289.916 287.113
8 295.393 298.098
9 301.687 305.000

Factor of Safety
* %k 1.140 *kx
Failure Surface Specified By 9 Coordinate Points

Point X-Surf ¥Y-Surf

No. (ft) (£t}
1 124.207 240.000
2 129.457 237.382
3 270.000 247.600
4 276.693 261.024
5 278.690 265.029
& 285.500 278.395
7 289.943 287.115
8 295.423 298.108
g 301.712 309.000

Factor of Safety
il 1.1490
Failure Surface Specified By 9 Coordinate Points

* ¥k k

Point X-surf Y-Surf
No. (ft) (fr)
1 124 .754 240.000
2 125.926 237.421
3 270.000 247.5458
4 276.693 260.973
5 278.716 265.031
6 285.526 278.396
7 289.969 287.117
2| 295.452 298.113
9 301.738 309.000
Factor of Safety
*h Kk 1_140 whw
Failure Surface Specified By ¢ Coordinate Points
Point X-8urt ¥-Surf
No. {fr) (£t}
1 124.893 240.000
2 129,945 237.481
3 270.000 247.697
4 276.693 261.121
5 278.640 265.026
) 2B5.450 2798.392

FIGURE A1-78



C:\Documents and Settings\srajpal\Desktop\Iraj\slope\DD'\d 1.138.0UT Page 5

7
8
9

Failure Surface Specified By 9 Coordinate Points

LA

Point

No.

V-G WUk W=

289.893

2985

.368

301.666
Factor of Safety
1.140

X-Surf
{ft)

124.
129.
270.
276.
278.
285.
289.
295,
301.

Factor of
1.141
*x%x%* END OF GSTABL7

ER 2

030
320
000
693
708
518
961
443
730

* % %

Safety

LA

287.
298.
309.

111
092
000

Y-Surf

(£t)

240.
.363
247.
.989
265.
.396
287.

237

260

278

238
305.

¢60

565

031

116

.111

ooo

OUTPUT **+*
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*¥%* GSTABL7 +#*

*+ GSTABL7 by Garry H. Gregory, P.E. **

*+ Original Version 1.0, January 1996; Current Version 2.004, June 2003 **
(All Rights Reserved-Unauthorized Use Prohibited}

g e o g 2 L R R 222 222 R RS LU SRR RS SR LR R A2 2 b a2 b b bttt sl
SLOPE STABILITY ANALYSIS SYSTEM

Modified Bishop, Simplified Janbu, or GLE Method of Slices.

| {Includes Spencer & Morgenstern-Price Type Analysis)
Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
Nonlinear Undrained Shear Strength, Curved Phi Envelope,
Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.

IS 2 e 2l 22T RL AL RS IS 2L F S EL LA LSRR RS S A A R A 2 AR Rt R LR h bt bl

Analysis Run Date: 10/17/2006

Time of Run: 02:13PM

Run By: SR

Input Data Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\DD'\d 1
.201.4in

Output Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\DD'\d 1
.201.00T

Unit System: English

Plotted Output Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\DD'\d 1

.201.PLT

PROBLEM DESCRIPTION: MV Landslide/ 011492-001 Sec D-D!

{(Risk Level)

14 Top Boundaries
26 Total Boundaries

|
|
|
|
|
|
|
|
|
BOUNDARY COORDINATES
Boundary X~-Left Y-Left X-Right
No. {ftr)} (ft) {(ft)
1 0.00 238.00 28.00
2 28.00 238.00 28.01
3 28.01 240.00 130.00
4 130.00 240.00 130.01
5 130.01 243.00 144.00
& 144.00 243.00 144.01
7 144.01 247.00 202.50
8 202.50 280.00 206.00
9 206.00 277.00 207.50
10 207.50 282.00 255.00
11 255.00 309.00 339.00
12 339.00 309.00 415.00
13 415,00 309.00 480.00
14 480.00 309.00 500.00
15 130.00 240.00 130.01
| 16 130.01 237.50 157.90
17 157.90 237.50 158.00
18 158.00 240.00 197.50
| 19 197.50 260.00 235.00
| 20 235.00 283.00 339.00
‘ 21 415.00 309.00 462.00
22 462.00 300.00 480.00
| 23 480.00 295.00 500.00
| 24 235.00 283.00 462.00
| 25 197.50 260.00 480.00
26 480.00 277.50 500.00

; Default ¥Y-Origin = 0.00(ft)
Default X-Plus Value = 0.00({(ft)
Default Y-Plus Value = 0.00(ft)
ISOTROPIC SOIL PARAMETERS
3 Type{s) of Soil
80il Total Saturated Cohesion Friction
Type Unit Wt. Unit Wt. Intercept angle

No. (pcf) (pcf) {psf) (deg}
1 120.0 125.0 700.0 37.0
2 120.0 125.0 200.0 30.0
3 120.0 125.0 500.0 36.0

Y-Right
{(ft)
238.00
240.00
240.00
243.00
243.00
247.00
280.00
277.00
282.00
309.00
309.00
309.00
309.00
309.00
237.50
237.50
240.00
260.00
283.00
309.00
300.00
295.00
290.20
300.00
277.50
279.00

Pore Pressure
Pressure Constant

Param.
.00
.00
a.00

Soil Type
Below Bnd

(psE)
0.0
0.0
0.0

HFRWWWFHFPRPWUPFEFMEFEFONPFRODLODNMRNDRBOMNNDE =

Piez.
Surface
No.
1
1
1
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ANISOTROPIC STRENGTH PARAMETERS
1 soil type(s)
Soil Type 1 Is Anisotropic

Number Of Direction Ranges Specified = 3
Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. (deg) (p=s£} (deg)
1 2.0 700.00 37.00
2 7.0 0.00 8.00
3 90.0 700.00 37.00

ANTISOTROPIC SOIL NOTES:
{1) An input value of 0.0l for C and/or Phi will cause Aniso
C and/or Phi to be ignored in that range.
{2) An input value of 0.02 for Phi will set both Phi and
C equal to zero, with no water weight in the tension crack.
{(3) An input value of 0.03 for Phi will set both Phi and
C equal to zero, with water weight in the tension crack.
1 PIEZOMETRIC SURFACE({S) SPECIFIED
Unit Weight of Water = 62.40 (pcf)
Piezometric Surface No. 1 Specified by 4 Coordinate Points

Pore Pressure Inclination Factor = 1.00
Point X-Water Y-Water
No. (£t) (ft)
1 Q.00 225.00
2 146.00 238.00
3 200.00 266.00
4 500.00 286.00

Janbus Empirical Coef is being used for the case of ¢ & phi both > 0
A Critical Failure Surface Searching Method, Using 2 Random

Technique For Generating Sliding Block Surfaces, Has Been

Specified.

The Active And Passive Portions Of The Sliding Surfaces

Are Generated According To The Rankine Theory.

1000 Trial Surfaces Have Been Generated.

2 Boxes Specified For Generation Of Central Block Base

Length Of Line Segments For Active And Passive Portions Of

§liding Block Is 15.0

Box X-Left Y-Left X-Right ¥-Right Height

No. (ft) {ft} (£t) (£t} (fe)
1 110.00 236.30 130.00 237.50 0.20
2 295.00 250.20 295.00 250.20 0.20

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Evaluated. They Are
Ordered - Mogt Critical First.
* * gafety Factors Are Calculated By The Simplified Janbu Method * *
Total Number of Trial Surfaces Attempted = 1000
Number of Trial Surfaces With Valid FS = 1000
Statistical Data On All Valid FS Values:

FS Max = 1.243 FS Min = 1.201 FS Ave = 1.223
Standard Deviation = 0.011 Coefficient of Variation = 0.89 %
Failure Surface Specified By 10 Coordinate Points
Point X-surf Y-Surf
No. (Et) (£t}
1 124.401 240.000
2 129.652 237.382
3 295.000 250.279
4 301.693 263.703
S 303.109 266.542
6 309.918 279.907
7 314.5259 288.956
8 321.222 302.380
5 322 .461 304.865
10 324.848 309.000
Factor of Safety
* %%k 1.201 kk*
Individual data on the 26 slices
Water Water Tie Tie Earthquake

FIGURE A1-82
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Force Force Force Force Force Surcharge
S8lice Width Weight Top Bot Norm Tan Hor Ver Load
No. (ft) (1bs} (1bs}) {lbs) (lbs) (1bs) {lbs) (1bs) (lbs)
1 5.3 824.9 0.0 0.0 0. 0. 0.0 0.0 0.0
2 0.3 108.7 0.0 C.0 0. 0. 0.0 0.0 c.0
3 0.0 5.2 0.0 0.0 0. 0. 0.0 0.0 0.0
4 1.2 768.8 0.0 0.0 0. a. 0.0 0.0 ¢.0
5 12.8 7699.8 0.0 0.0 0. 0. 0.0 0.0 8.0
6 g.0 7.8 0.0 0.0 0. a. 0.0 0.0 0.0
7 3.5 3%04.0 0.0 Q.0 0. 0. 0.0 0.0 .0
8 10.5 16163.5 0.0 1517.6 0. 0. 0.0 0.0 0.0
3 0.0 30.3 ¢.0 4.7 a. 0. 0.0 0.0 0.0
10 39.5 120670.6 0.0 32954, Q. 0. 0.0 0.0 0.0
11 2.5 10816.2 0.0 13533.2 a. 0. 0.0 0.0 0.0
12 2.5 11187.4 0.0 3617.2 0. 0. 0.0 0.0 0.0
13 3.5 15229.7 0.0 5056.6 0. 0. 0.0 0.0 0.0
14 1.5 6671.7 0.0 2164.5 0. 0. 0.0 0.0 0.0
15 0.7 3183.0 0.0 967.3 0. 0. g.0 0.0 0.0
16 26.8 149403.1 0.0 38431.6 0. 0. 0.0 0.0 0.0
17 20.0 138310.6 0.0 28316.8 0. 0. 0.0 0.0 0.0
18 40.0 293805.5 0.0 §55782.5 0. 0. 0.0 0.0 0.0
19 6.7 42292.3 0.0 145683.3 0. o. 0.0 0.0 0.0
20 1.4 7508.0 0.0 1525.2 0. 0. 0.0 0.0 0.0
21 3.3 15754.7 0.0 1453.2 Q. 0. 0.0 0.0 0.0
22 3.5 13533.1 0.0 0.0 0. 0. 0.0 0.0 0.0
23 4.6 135%92.8 0.0 D.0 a. 0. 0.0 0.0 0.0
24 6.7 10707.7 g.0 0.0 0. 0. 0.0 0.0 0.0
25 1.2 79%.6 0.0 0.0 0. 0. 0.0 0.0 0.0
26 2.4 592.2 0. 0.0 0. 0. 0.0 0.0 0.0
Failure Surface Specified By 10 Coordinate Points
Point X-Surf ¥Y-surf
No. (ft) {ft)
1 124.772 240.000
2 125.984 237.401
3 295.000 250.192
4 301.693 263.616
5 303.153 266.545
& 309.963 279.910
7 314.574 288.959
8 321.267 302.383
9 322.510 304.878
10 324.8380 309.000
Factor of Safety
*he R 1.201 *k ¥
Failure Surface Specified By 10 Coordinate Points
Point X-Surf Y-Surf
No. (£t} (ft)
1 124 .559 240.000
2 129.730 237.422
3 255.000 250.270
4 301.693 263.694
5 303.113 266.542
& 309.923 279.908
7 314.533 288.956
B 321.226 302.380
9 322.466 304.866
10 324 .852 309.400
Factor of Safety
*hk 1.202 L &}
Failure Surface Specified By 10 Coordinate Points
Point X-Surf Y-Surf
No. (£t) {ft)
1 123.836 240.000
2 129.125 237.363
3 255.000 250.287
4 301.693 263.711
5 303.104 266.542
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6 308.914 279.3907
7 314.525 288.956
8 321.218 302.380
9 322.456 304.864
10 324.844 309.000

Factor of Safety
* KK 1.203 *kk
Failure Surface Specified By 10 Ccordinate Points

Point X-S8urf Y-Surf
No. {fr) {£E)
1 124 .383 240.000
2 122.594 237.402
3 295.000 250.235
4 301.693 263.658%
5 303.131 266.544
6 309.941 279.908
7 314.551 288.958
8 321.244 302.382
9 322.486 304.871
1i¢ 324.869% 30%.000
Factor of Safety
& Je o 1'203 * kR
Failure Surface Specified By 10 Coordinate Points
Point X-Surf Y-Surf
No. (fr) (£r)
1 123.659 240.000
2 128.988 237.343
k] 295.000 250¢.252
4 301.693 263.6786
S 303.122 266.543
6 309.932 279.908
7 314.543 2B88.957
8 321.353 302,322
9 322.676 304.915
10 325.032 309.000
Factor of Safety
ek 1.203 o de e
Failure Surface Specified By 10 Coordinate Points
Point X-surf Y-Surf
No. (£t} (£t}
1 124.207 240.000
2 129.457 237.382
3 2585.000 250.200
4 301.693 263.624
5 303.1459 266.545
() 309.959 279.910
7 314.570 288B.959
B 321.263 302.383
9 322.506 304.876
10 324.886 308.000
Factor of Safety
*kk 1_203 * %k k
Failure Surface Specified By 10 Coordinate Points
Point X-sSurf Y-Surf
No. {ft) (£t}
1 124.754 240.000
2 129.525 237.421
3 295,000 250.149
4 301.693 263.573
5 303.175 266.546
6 308.58% 279.%811
7 314.5%9¢ 288.9¢61
g 321.289% 302.385
9 322.535 304.884
io 324.912 309.000
Factor of Safety
E R 2 1.203 * ¥k

FIGURE A1-84
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Failure Surface Specified By 10 Coordinate Points

Point X-Surf Y-Surf
No. (£t} (£t}
1 124.893 240.000
2 129.945 237.481
3 295.000 250.297
4 301.693 263.721
5 303.099 266.542
6 309.909 275.907
7 314.520 288.955
8 321.213 302.379
8 322.451 304.863
10 324.514 309.000
Factor of Safety
*h¥ 1.203 * %%
Failure Surface Specified By 10 Coordinate Points
Point X-Surf Y-Surf
No. (£t} (ft)
1 124.717 240.000
2 129.808 237.462
3 295.000 250,262
4 301.693 263.686
5 303.117 266.543
6 309.5%27 279.508
7 314.538 288.957
8 321.231 3gz2.381
9 322.471 304 .868
10 324.857 309.000
Factor of Safety
*w Kk 1.204 * % ¥

**x% END OF GSTABL7 OUTPUT ****

FIGURE A1-85
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W GSTABL7 ik
** GSTABL7 by Garry H. Gregory, P.E. **
** Qriginal Version 1.0, January 1996; Current Version 2.004, June 2003 **
{311 Rights Reserved-Unauthorized Use Prohibited)
LR R L XA S R s 22222 R 23S E 3SR LSS SR RS XLL LTSS LRSS SRR S22 22 a2 X Rl XL k24
SLOPE STABILITY ANALYSIS SYSTEM

Modified Bishop, Simplified Janbu, or GLE Method of Slices.
{Includes Spencer & Morgenstern-Price Type Analysis)
Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
Nonlinear Undrained Shear Strength, Curved Phi Envelope,
Anisctropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water

Surfaces, Pseudc-Static & Newmark Earthquake, and Applied Forces.
kAR AT AR A A A A A A AR ATkt hkdthtthhhrd Atk h bk A A d bk hidthdkdrthhrtx

Bnalysis Run Date: 10/17/2006

Time of Rumn: 02:11PM

Run By: SR

Input Data Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\DD'\d 1
.253.1in

Output Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\DD'\d 1
.253.00T .

Unit System: English

Plotted Output Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\DD'\d 1
.283.PLT
PROBLEM DESCRIPTICON: MV Landslide/ 011492-001 Sec D-D'
{Risk Level)
BOUNDARY COORDINATES
14 Top Boundaries
26 Total Boundaries

Boundary X-Left ¥-Left X-Right Y-Right Soil Type
No. {ft} (£t) (ft) (ft) Below Bnd
1 0.00 238.00 28.00 238.00 1
2 28.00 238.00 28.01 240.00 1
3 28.01 240.00 130.00 240.00 1
4 130.00 240.00 130.01 243.00 2
5 130.01 243.00 144.00 243.00 2
6 144,00 243.00 144.01 247 .00 2
7 144 .01 247.00 202.50 280.00 2
8 202.50 280.00 206.00 277.00 2
9 206.00 277.00 207.50 282.00 2
10 207.50 282.00 255.00 305.00 2
11 255.00 305.00 339.00 305.00 2
12 339.00 309.00 415.00 309.00 1
13 415.00 308.00 480.00 309.00 2
14 480.00 309.00 S00.00 308.00 2
i5 130.00 240.00 13¢.01 237.50 1
16 130.01 237.50 157.90 237.50 1
17 157.90 237.50 158.00 240.00 1
18 158.00 240.00 157.50 260.00 1
13 197.50 260.00 235.00 283.00Q 3
20 235.00 283.00 339.00 309.00 1
21 415.00 309.00 462.00 300.00 1
22 462.00 300.00 480.00 255.00 3
23 480.00 295.00 5¢0.00 29%0.20 3
24 235.00 283.00 462.00 300.00 3
25 187.50 260.00 480.00 277.50 1
26 480.00 277.50 500.00 279.00 1

Default Y-Origin = 0.00(ft)
Default X-Plus Value = 0.00{ft)
Default Y-Plug Value = 9.00(ft}
ISOTROPIC SOIL PARAMETERS
3 Type(s) of Soil
So0il Total Saturated Cohegion Friction Pore FPressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. ({pcf) {pctf) {p=f) (deg) Param. (psf) No.
1 120.0 125.0 700.0 37.0 0.00 0.0 1
2 120.¢ 125.0 200.0 30.0 0.00 0.0 1
3 120.0 125.0 500.0 36.0 0.00 0.0 1

FIGURE A1-87
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ANISOTROPIC STRENGTH PARAMETERS
1 soil type(s)
Scil Type 1 Is Anisotropic

Number Of Direction Ranges Specified = 3
Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. (deg) (psf} {deg)
1 2.0 700.00 37.00
2 7.0 0.00 8.4Q0
3 90.0 700.00 37.00

ANISOTROPIC SOIL NOTES:
(1) An input value of 0.01 for C and/or Phi will cause Aniso
C and/or Phi to be ignored in that range.
(2) An input value of 0.02 for Phi will set both Phi and
C equal to zero, with no water weight in the tension crack.
(3) An input value of 0.03 for Phi will set both Phi and
C equal to zero, with water weight in the tension crack.
1 PIEZOMETRIC SURFACE(S) SPECIFIED
Unit Weight of Water = 62.40 (pcf)
Piezometric Surface No. 1 Specified by 4 Coordinate Points

Pore Pressure Inclination Factor = 1.00
Point X-Water Y-Water
No. (Et) (£t)
1 0.00 225,00
2 146.00 238.00
3 200.00 266.00
4 500.00 286.00

Janbus Empirical Coef is being used for the case of ¢ & phi both > 0
A Critical Fajilure Surface Searching Method, Using A Random
Technique For Generating Sliding Block Surfaces, Has Been

Specified.

The Active And Passive Portions Of The Sliding Surfaces

Are Generated According To The Rankine Theory.

1000 Trial Surfaces Have Been Generated.

2 Boxes Specified For Generation Of Central Block Base

Length Of Line Segments For Active And Passive Portions Of

81liding Block Is 15.0

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

No. (fr) (fr) (£t) (£t) (ft)
1 110.00 236.30 130.00 237.50 0.20
2 320.00 252.15 320.00 252.15 0.20

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Evaluated. They Are
Ordered - Most Critical First.
* * Safety Factors Are Calculated By The Simplified Janbu Method * *
Total Number of Trial Surfaces Attempted = 1000
Number of Trial Surfaces With Valid FS§ = 1000
Statistical Data On All Valid FS Values:

FS Max = 1.255 FS Min = 1.253 FS Ave = 1.27¢6
Standard Deviation = 0.011 Coefficient of Variation = 0.83 %
Failure Surface Specified By 9 Cocordinate Points
Point X-Surf ¥-Surf
No. (ft) (£t}
1 124.401 240.000
2 12%.652 237.382
3 320.000 252,229
4 326.693 265.653
5 327.902 258.078
6 334.712 281,443
7 335.452 290.825
8 346.302 304.1591
9 348.753 305.000
Factor of Safety
k¥ 1_253 *h &
Individual data on the 26 slices
Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge

FIGURE A1-88
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S8lice Width Weight Top Bot Norm Tan Hor Ver Load
No. (£r) {1bs) {(1bs} ({1lbs) {1bs} {1bs) (1bs} {(1bs) {1bs)
1 5.3 824.9 0.0 a.0 0. 0. 0.0 0.0 0.0
2 0.3 108.7 0.0 0.0 0. D. a.0 0.0 0.0
3 0.0 5.2 0.0 0.0 0. 0. 0.0 0.0 0.0
4 1.2 768.8 0.0 0.0 0. o. 0.0 0.0 0.0
S 12.8 7699.8 0.0 0.0 0. 0. 6.0 0.0 0.0
3 0.0 7.8 0.0 0.0 0. 0. 0.¢ 0.0 G.0
7 3.5 3904.0 0.0 0.0 0. 0. 0.¢ 0.0 6.0
8 10.5 16163.5 6.0 1517.6 0. 0. 0.0 0.0 0.0
] 0.0 30.3 0.0 4.7 0. Q. 0.0 0.0 0.0
10 39.5 120670.6 0.0 32954.2 0. 0. 0.0 0.0 0.0
11 2.5 10816.1 0.0 3533.2 0. G. 0.0 0.0 0.0
12 2.5 11187.4 0.0 3617.2 0. a. 0.0 0.0 0.0
13 3.5 15229.7 0.0 5056.6 0. a. 0.0 0.0 0.0
14 1.5 6671.7 0.0 2164.5 0. 0. 0.0 0.0 0.0
15 0.7 3183.0 0.0 967.3 0. Q. 0.0 0.0 0.0
16 26.8 145405.1 0.0 38431.5 a. 0. 0.0 0.0 0.0
17 20.0 138910.5 0.0 28316.8 a. 0. 0.0 0.0 0.0
18 65.0 465782.7 0.0 90070.2 0. 0. 0.0 0.0 0.0
18 6.7 40716.6 0.0 14304.1 0. 0. 6.0 0.0 ¢.0
20 1.2 6159.5 0.0 1288.6 Q. 0. 0.0 0.0 0.0
21 3.4 15395.4 0.0 1507.4 0. 0. 0.0 0.0 0.0
22 3.4 126392.3 0.0 g.0 0. 0. 0.0 0.0 0.0
23 4.3 12014.7 0.0 g.0 0. 0. 0.0 0.0 0.0
24 0.5 1102.5 0.0 2.0 0. 0. 0.0 0.0 ¢.0
25 6.8 9391.1 0.0 0.0 0. 0. 0.0 0.0 0.0
26 2.5 707.2 0. 0.0 0. 0. 0.0 0.0 a.0
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (£t)
1 124.772 240.000
2 129.984 237.401
3 320.000 252.142
4 326.693 265.566
5 327.547 268,481
6 334.756 281.446
7 339.537 290.829
8 346.230 304.253
3 348.597 309.000
Factor of Safety
*kk 1.254 L
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (£t) (ft)
1 124 .559 240.000
2 129.730 237.422
3 320.000 252.220
4 326.653 265,644
5 327.906 268.078
) 334.716 281.443
7 335.497 290.828
8 346.190 304.250
] 348 .558 30%.000
Factor of Safety
W ok de 1.255 * k%
Failure Surface Specified By ¢ Coordinate Points
Point X-surf ¥-Surf
No. (ft) {£t)
1 123.836 240.000
2 129,125 237.363
3 320.000 252.237
4 326.693 265.661
5 327.898 268.078
6 334.708 281.443
7 339.488 280.825
8 346.181 304.2489

FIGURE A1-89
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9

*

348.550
Factor of Safety
** 1.255 *w R

308.000

Failure Surface Specified By 9 Coordinate Points

Point
No.
1

O 00 ~] Gy N L)

*

X-surf
(£t)
124.383
129.594
320.000
326.693
327.924
334.734
339.5815
345.208
348.576
Factor of Safety
* ¥ 1.25% * k¥

Y-Surf
(£t)
240.000
237.402
252.185
265.6009
268.07¢
281.445
290.827
304.251
305.000

Failure Surface Specified By 9 Coordinate Points

Paint

=

VCE-anbdWwE O

*

X-Surf
{fr)
123.653
128.9868
320.000
326.693
327.916
334.726
339.508
346.198
348.567
Factor of Safety
*% 1.25886 kX

¥-Surf

{ft)

240.000
237.343
252.202
265.626
268.079
281.444
290.826
304.250
309,000

Failure Surface Specified By 9 Coordinate Points

Point
No.
1

Wm-];MUe WwN

*

X-8urf
(ft)
124.207
129.457
320.000
326.693
327.942
334.752
339.533
346.226
348.593
Factor of Safety
* ¥ 1.25¢6 *k¥w

Y-Surf
(£t}
240.000
237.382
252.150
265.574
268.081
281.446
290.828
304.252
309.000

Failure Surface Specified By 9 Coordimate Points

Point
No.

Wo-Jmmkh Wi

*

X-Surf
{£t)
124.893
129.945
320.000
326.693
327.893
334.703
335.483
346.176
348.545
Factor of Safety
* %k 1'256 * ek

Y-Surf

{fr})

240,000
237.481
252.247
265.671
268,077
281.443
250,825
304.249
309.000

Failure Surface Specified By 9 Coordinate Points

Point
NG,

L U S i)

X-8urf
(ft}
124.754
129.926
320.400
326.693
327.989

Y-Surf
(£t)
240.000
237.421
252.099
265,523
268.082

FIGURE A1-80
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6 334.779 281.447
7 339.560 290.830
8 346.253 304.254
9 348.6189 309.000
Factor of Safety
ok k 1_256 *k*x
Failure Surface Specified By 9 Coordinate Points
Point X-Surt Y-Surf
No. (£t} {ft)
1 124.030 240.000
2 125.320 237.363
3 320.000 252.115
4 326.693 265.539
5 327.960 268.082
6 334.770 281.447
7 3358.551 250.830
8 346.244 304.254
9 348.611 303.000

Factor of Safety
LE 3 1_256 bk
*x%% END OF GSTABL7 QUTPUT ***+*

FIGURE A1-91
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*x%* GSTABL7 #%*
** GSTABL7 by Garry H. Gregory, P.E. **
** Original Version 1.0, January 1996; Current Version 2.004, June 2003 **
{All Rights Reserved-Unauthorized Use Prohibited)
hhkkhkhkhhkkhkhkrbhkrhrrthththtrrhkhhk it hAdthkhrd b htrr At bk khdrhrkdhrthrdkhdhrhtdhhbdrdt
SLOPE STABILITY ANALYSIS SYSTEM

Modified Bishop, Simplified Janbu, or GLE Methed of Slices.
(Includes Spencer & Morgenstern-Price Type Analysis)
Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
Nonlinear Undrained Shear Strength, Curved Phi Envelope,
Anisotropic Scil, Fiber-Reinforced Soil, Boundary Lcads, Water

Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
Y 2 e 2R e R R R RS 2222222 XS FXEXETSRIS RIS RS RS RSS2 RS2 RS2 L2 R R 2yl dds

Analysis Run Date: 10/17/2006

Time of Run: 02:08PM

Run By: SR

Input Data Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\DD'\d 1
.285.in

Output Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\DD'\d 1
.285.00T

Unit System: English

Plotted Cutput Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\DD'\d 1
.285.PLT
PROBLEM DESCRIPTION: MV Landslide/ 0114%2-001 Sec D-D’
{Risk Level}
BOUNDARY CCORDINATES
14 Top Boundaries
26 Total Boundaries

Boundary X-Left Y-Left X-Right ¥-Right Soil Type
No. (ft) (£t) (ft) {ft) Below Bnd
1 0.00 - 238.00 28.00 238.400 i
2 28.00 238.00 28.01 240.00 1
3 28.01 240.00 130.00 240.00 1
4 130.00 240.00 130.01 243.00 2
5 130.01 243.00 144.00 243.00 2
6 144.00 243.00 144.01 247.00 2
7 144.01 247.00 202.50 280.060 2
8 202.50 280.00 206.00 277.00 2
8 206.00 277.00 207.50 282.00 2
106 207.50 282.00 255.00 309.00 2
11 255.400 309.00 339.00 309.00 2
12 335.00 309.00 415.00 308.00 1
13 415.00 309.00 480.00 305,00 2
14 480.00 309.00 500.00 309.00 2
15 130.00 240.00 130.01 237.50 1
16 130.01 237.50 157.90 237.50 1
17 157.30 237.50 158.00 240.00 1
18 158.00 240.00 197.50 260.00 1
19 197.50 260.00 235.00 283.00 3
20 235.00 283.00 339.00 309.00 1
21 415.00 309.00 462.00 300.00 1
22 462.00 300.00 480.00 295.00 3
23 480.00 295.00 S00.00 2590.20 3
24 235.0Q0 283.00 462.00 300.00 3
25 197.50 260.00 480.00 277.50 1
26 480.00 277.50 500.00 279.00 1

Default ¥Y-Origin = 0.00(ft)
Default X-Plus Value = 0.00(£fLt)
Default Y-Plus Value = 0.00(ft)
ISOTROPIC SOIL PARAMETERS
3 Type({s) of Seil
Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. (pcf) (pct) {pst) (deg) Param. (psf) No.
1 120.0 125.0 700.0 37.0 0.00 0.0 1
2 120.0 125.0 200.0 30.0 0.00 0.0 1
3 120.0 125.0 500.0 36.0 0.00 0.0 1

FIGURE A1-93
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ANISOTROPIC STRENGTH PARRMETERS

1 soil type(s)

Soil Type 1 Is Anisotropic
Number Of Direction Ranges Specified = 3
Cohesion
Intercept
{psf)

Direction Countercleockwise
Range Direction Limit
No. {deg)
1 2.0
2 7.0
3 90.0

ANISOTROPIC SOIL NOTES:

700.00
0.00
700.00

Frictio
Angle
{deg)
37.

8.

37,

143

Qo
Q0
a0

(1) An input value of 0.01 for C and/or Phi will cause Aniso
C and/or Phi to be ignored in that range.
(2) &n input value of 0.02 for Phi will set both Phi and
C equal to zero, with no water weight in the tension crack.
(3} An input value of 0.03 for Phi will set both Phi and
C equal to zero, with water weight in the tension crack.
1 PIEZOMETRIC SURFACE (S5) SPECIFIED

Unit Weight of Water =
Piezometric Surface No.
Pore Pressure Inclinati

Point X-Water

No. (ft)
1 Q.00
2 146.00
3 200.00
4 500.00

62.40 (p

cf)

1 Specified by 4 Coordinate Points

on Factor

Y-Water
(£t)
225.00
238.00
266 .00
2B6.00

1.00

Janbus Empirical Coef iz being used for the case of ¢ & phi both > 0
A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Sliding Block Surfaces, Has Been

Specified.

The Active And Passive Portions Of The Sliding Surfaces
Are Generated According To The Rankine Theory.
1000 Trial Surfaces Have Been Generated.
2 Boxes Specified For Generation Of Central Block Base
Length Of Line Segments For Active And Passive Portions Of

§liding Block Is 15.0

Box X-Left Y-Left X-Right Y-Right

No. (ft) {(fe) {ft}) (ft)
1 110.00 236.30 130.00 237.50
2 340.00 253.55 340.00 253.55

Height
(fe)
0.20
0.20

Following Are Displayed The Ten Most Critical 0f The Trial
Failure Surfaces Evaluated. They Are
Ordered - Most Critical First.
* * gafety Factors Are Calculated By The Simplified Janbu Method * *
Total Number of Trial Surfaces Attempted = 1000
Number of Trial Surfaces With Valid FS
Statistical Data On All valid FS Values:

FS§ Max = 1.3
Standard Devia

26 FS M
tion =

in

¢.010

1.285

= 1000

FS Ave

= 1.307

Coefficient of Variation

Failure Surface Specified By 9 Coordinate Points

Point X-Surf Y-Surf
No. (£t} (ft)
1 124.401 240.000
2 129.652 237.382
3 340.000 253.629
4 346.693 267.053
5 347.81% 269.312
6 354.6289 282.677
7 359.546 292.327
8 366.239 305.751
9 367.859 309.000
Factor of Safety
kR 1.285 *hk ¥

Individual data on the
Water Water
Force Force

26 slices

Tie
FPorce

Tie
Force

Earthquake
Force

= 0.77 %

Surcharge

FIGURE A1-94
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Slice Width  Weight Top Bot Norm Tan Hor Ver Load
No. (ft) {1bs) {lbs} (1bs) (1bs) {1ba) {1bs) {1bs) (1bs)
1 5.3 B24.9 0.0 0.0 0. 0. 0.0 0.0 0.0
2 0.3 108.7 6.0 0.0 a. 0. 0.0 0.0 0.0
3 0.0 5.2 g.0 0.0 Q 0. 0.0 0.0 0.¢
4 1.2 778.7 6.0 0.0 (4] 0. 0.0 0.0 0.0
5 12.8 7659.2 0.0 0.0 4] 0. 0.0 0.0 ¢.0
6 0.0 7.8 0.0 0.0 0 0. 0.0 0.0 0.0
7 3.5 3871.5 0.0 0.0 Q 0. 0.0 0.0 0.0
8 10.5 16222.5 0.0 1528.8 [4] o. 6.0 0.0 0.0
9 0.0 32.0 0.0 5.0 a. . ¢.0 0.0 6.0
10 35.5 120851.2 0.0 33042.7 0 0. 6.0 0.0 0.0
11 2.5 10832.5 0.0 3541.2 Q 0. g.0 0.0 0.0
12 2.5 11204.4 0.0 3825.5 0 Q. g.0 0.0 .0
13 3.5 15254.6 0.0 5068.7 a 0. 0.0 0.0 0.0
14 1.5 6682.7 0.0 2169.8 0 0. a.0 0.0 0.0
15 0.7 31%8.0 0.0 969.8 0 b. 0.0 0.0 0.0
18 26.8 149643.6 0.0 38546.7 0 o. ¢.0 0.0 0.0
17 20.0 139129.8 0.0 28424.9 Q 0. g.0 g.0 0.0
18 84.0 600925.9 0.0 **kxxxkx 0 0. 0.0 0.0 0.0
19 1.0 6757.7 0.0 1358.7 0 a. 0.0 0.0 0.0
20 6.7 39550.0 0.0 14241.7 (] 0. 0.0 0.0 0.0
21 1.1 5559.5 0.0 1202.5 4] Q. 0.0 0.0 0.0
22 3.5 15089.¢6 0.0 1551.7 0 0. 0.0 0.0 0.0
23 3.4 11938.5 0.0 0.0 4] c. ¢.0 0.0 0.0
24 4.9 12684.9 0.0 0.0 0 0. 0.0 0.0 0.0
25 6.7 8000.0 0.0 0.0 0. 0. 0.0 0.0 0.0
256 1.6 315.7 0.0 0.0 0. a. 0.0 0.0 0.0
Failure Surface Specified By &9 Coordinate Points
Point X-Surf ¥-Surf
No. (ft) (Et)
1 124.772 240.000
2 129.984 237.401
3 340.000 253.542
4 346.693 266.966
5 347.864 265.315
6 354.674 282.680
7 359,551 292.331
8 366.284 305.755
9 367.902 309.000
Factor of Safety
kdk 1.2B6 LA 2
Failure Surface Specified By ¢ Coordinate Points
Point X-Surf Y-Surf
No. (£t} (£t}
1 124 .559 240.000
2 129.730 237.422
3 340.000 253.620
4 346.653 267.044
5 347.824 268.312
[ 354.633 282.677
7 359.551 292.328
8 366.244 305.752
9 367.883 309.000

Factor of Safety
*kk 1.287 *hk
Failure Surface Specified By ¢ Coordinate Points

Point X-Surf Y-8urf

No. (£t} (ft)
1 123.836 240.000
2 129.125 237.363
3 340.000 253.637
4 346.6%3 267.061
5 347.815 269.312
[ 354.625 282.677
7 359.542 292,327
8 366.235 305.751

FIGURE A1-95
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9

*

367.855
Factor of Safety
*x 1.287 *kk

302.000

Failure Surface Specified By 9 Coordinate Points

Point
No.

WSO U e W

¥

X-surf
{ft)
124.383
1259.594
340.000
346.693
347.842
354.651
359.569
366.262
367.881
Factor of Safety
&% 1'287 *k Kk

Y-Surf
{(ft)
240.000
237.402
253.585
267.005
269.313
282.678
292.329
305.7532
309.000

Failure Surface Specified By 9 Coordinate Points

Point
No.

[T QR T I,

*

X-Surf
(ft)
123.659
128,988
340.000
346.6593
347.833
354.643
359.560
366.253
367.872
Factor of Safety
*n 1_237 * ik

Y-Surf
(£E)
240.000
237.343
253.602
267.026
269,313
282.678
292.328
305.752
305.600

Failure Surface Specified By 9 Coordinate Points

Point
No.

Wwodhinds W

*

X-Surf
(£t)
124.207
125.457
340.000
346.693
347.860
354.669
359.587
366.280
367.898
Factor of Safety
* %k 1.287 Lk & ]

Y-Surf

{ft}

240.000
237.382
253.550
266.374
269.314
2B2.679
292.330
305.754
309.000

Failure Surface Specified By 9 Coordinate Points

Point
No.

R, T IR S

*

X-gurf
{ft)
124.893
125.545
340.000
346.693
347.810
354.620
359.537
366.230
367.850
Factor of Safety
*x 1.288 *k*

Y-Surf

(ft)

240.000
237.481
253.647
267.071
269.311
282.676
292.327
305.751
309.000

Failure Surface Specified By 9 Coordinate Points

Point
Na.

N W N

X-8urf
(ft)
124 .754
129,926
340.000
346.693
347.886

Y-Surt
{ft)
240.000
237.421
253.499
266.923
269.316

FIGURE A1-96
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& 354.696 282.681
7 355.613 292.332
8 366.306 305.756
9 367.924 309.000
Factor of Safety
* k¥ 1.288 * k&
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. . (£E) (ft)
1 124.030 240.000
2 125.320 237.363
3 340.000 253.515
4 346.693 266.939
5 347.878 269.315
6 354.687 2B2.68B1
7 359.605 292.332
2] 366.298 305.756
9 367.915 308.000
Factor of Safety
* kW 1.288 *hk*

*%** END OF GSTABL7 QUTPUT ##**

FIGURE A1-97
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GSTABL7 ***

** GSTABL7 by Garry H. Gregory,
** Qriginal Version 1.0, January 1996; Current Version 2.004, June 2003 #**

(All Rights Reserved-Unauthorized Use Prohibited)
************************************************************i********************

SLOPE STABILITY ANALYSIS SYSTEM

P.E.

Modified Bishop, Simplified Janbu, or GLE Method of Slices.

{Iincludes Spencer & Morgenstern-Price Type Analysis)
Including Pier/Pile, Reinforcement, Soil Nail, Tieback,

Nonlinear Undrained Shear Strength, Curved Phi Envelope,

Anisotropic Scil, Fiber-Reinforced Scil, Boundary Loads, Water
Surfaces, Pseudo-Static & Newmark Earthguake, and Applied Forces.

P R L T T 2 L 2 S R TR 2SI SIS RS RSS2 S 2 A2 22 8 R el s tn st had

Analysis Run Date:

Time of Run:

Run By:

Input Data Filename:

.315.in

Qutput Filename:

.315.C0UT

Unit System:
Plotted Output Filename:

.315.PLT

PROBLEM DESCRIPTION:

BOUNDARY COORDINATES

10/17/2006

02:06PM
SR

€:\Documents and Settings\srajpal\Desktop\Iraj\slope\DD'\d 1

C:\Documents and Settings\srajpal\Desktop\Iraj\slope\DD'\d 1

English

MV Landslide/ 0114%2-001 Sec D-D!

(Risk Level)

14 Top Boundaries
26 Total Boundaries
Boundary X-Left Y-Left
No. {£t) (ft}
1 0.00 2328.00
2 28.00 238.00
3 28.01 240.00
4 130.00 240.00
5 130.01 243.00
& 144.00 243.00
7 144.01 247.00
8 202.50 280.00
9 206.00 277.00
10 207.50 282.00
11 255.00 309.¢0
12 339.00 309.00
13 415.00 309.00
14 480.00 309.00
15 130.00 240.00
16 130.01 237.50
17 157.80 237.50
18 158.00 240.00
19 1587.50 260.00
20 235.00 283.00
21 415.00 309.00
22 462.00 300.00
23 480.00 285.00
24 235.00 283.00
25 197.50 260.00
26 480.00 277.50
Default Y-Origin = 0.00(ft)
Default X-Plus Value = 0.00(ft)
Default ¥-Plus Value = 0.00(ft)

ISOTROPIC SOIL PARAMETERS

3 Typels) of Soil
Soil Total Saturated Cohesion Friction
Type Unit Wt. Unit Wt. Intercept

No.
1
2
3

{pct)
120.0
120.0
120.0

{pcf)
125.0
125.0
125.0

(psf)
700.0
200.0
500.0

X-Right
(ft)

28
28

130.
130.
144.
144.
202.
206.
207.
255,
339.
415.
480.
500.
130.
157.
158.
197.
235,
339.
462.
480.
500.
462,
4BO.
500.

.00
.01
Q0
01
Q0
01
50
00
50
00
a0
Qo
0o
a0
0l
20
00
50
00
00
00
o]¢]
[+14]
00
00
00

{deg)
37.0
30.0
36.0

Y-Right
{(£ft)
238.00
240.00
240.00
243.00
243,00
247.00
280.00
277.00
282.00
309.00
309.00
309.00
30%.00
309.00
237.50
237.50
240.00
260.00
283.00
30%.00
300.00
295.00
290.20
300.00
277.50Q
279.00

Pore Pressure
Angle Pressure Constant Surface

Param.
0.00
0.00
0.C0

Soil Type
Below Bnd

{psf)
0.0
0.0
0.0

HHEHWWWRERRPWRRPRPRPPRPNNPNVMRONNDMNONDLODS RS

Piez.

No.

H KRR

C:\Documents and Settings\srajpal\Desktop\Iraj\slope\DD'\d 1
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ANISOTROPIC STRENGTH PARAMETERS
1 soil type(s)
Soil Type 1 Is Anisotropic
Number Of Direction Ranges Specified = 2

Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. (deg) {psf) {deg)

1 2.0 700.00 37.00

2 7.0 0.00 8.00

3 a90.0 700.00 37.00

ANISOTROPIC SOIL NOTES:
{1} An input value of 0.01 for C and/or Phi will cause Aniso
¢ and/or Phi to be ignored in that range.
{2) An input value of 0.02 for Phi will set both Phi and
C equal to zero, with no water weight in the tension crack.
{3} An input value of 0.03 for Phi will set both Fhi and
C egual to zero, with water weight in the tension crack.
1 PIEZOMETRIC SURFACE({S) SPECIFIED
Unit Weight of Water = §£2.40 (pcf)
Piezometric Surface Wo. 1 Specified by 4 Coordinate Points
Pore Pressure Inclination Factor = 1.00

Point X-Water Y-Water

No. (ft) {ft)
1 0.00 225.00
2 146.00 238.00
3 200.00 266.00
4 500.00 286.00

Janbus Empirical Coef is being used for the case of ¢ & phi both > 0
A Critical Failure Surface Searching Method, Using A Random
Technigue For Generating Sliding Block Surfaces, Has Been

Specified.

The Active And Passive Portions Of The Sliding Surfaces

Are Generated According To The Rankine Theory.

1000 Trial Surfaces Have Been Generated.

2 Boxes Specified For Generation Of Central Block Base

Length Of Line Segments For Active And Passive Portions Of

5liding Block Is 15.0 :

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

No. (ft) (ft) (£t) (£t} (£L)
1 110.00 236.30 130.00 237.50 0.20
2 360.00 254.80 360.00 254 .80 0.20

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Evaluated. They Are
Ordered - Most Critical First.
* * Safety Factors Are Calculated By The Simplified Janbu Method * *
Total Number of Trial Surfaces Attempted = 1000
Number of Trial Surfaces With Valid F8 = 1000
Statistical Data On All Valid FS Values:

F5 Max = 1.354 F3 Min = 1.315 FS Ave = 1.336
Standard Deviation = 0.010 Coefficient of Variation = 0.73 %
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. {(£t) (ft)
1 124.401 240.000
2 129.652 237.382
3 360.000 254.879
4 366.693 268.303
5 3§7.814 270.550
6 374.623 283.915
7 379.678 293.835
8 386.370 307.25%9
9 387.239 309%.0400
Factor of Safety
* k% 1_315 * ok k
Individual data on the 26 slices
Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge

FIGURE A1-100
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Slice Width  Weight Top Bot Norm Tan Hor Ver Load
No. (fr}) {1bs) (1bs) (lbs) (lbs) {1bs) (1bs) {1bs) {1bs)
1 5.3 824.9 0.0 0.0 0. 0. 0.0 0.0 0.0
2 0.3 108.7 0.0 0.0 0. 0. 0.0 0.0 Q.0
3 0.0 5.2 g.0 0.0 G. 0. 0.0 0.0 0.0
4 1.2 795.% g.0 0.0 0. 0. 0.0 6.0 0.0
5 12.8 7697.3 6.0 0.0 0. 0. 0.0 0.0 0.0
) 0.0 7.8 0.0 0.0 0. 0. 0.0 0.0 0.0
7 3.4 3817.0 0.0 0.0 0. G. 0.0 0.0 0.0
8 10.¢6 16321.7 0.0 1547.7 0. 0. 0.0 0.0 0.0
2 0.0 34.8 0.0 5.5 0. 0. 0.0 0.0 0.0
10 39%.5 121155.1 0.0 33191.6 0. Q. 0.0 0.0 0.0
11 2.5 10860.1 0.0 3554.7 0. 0. 0.0 0.0 0.0
12 2.5 11233.1 0.0 3639.5 0. 0. 0.0 0.0 0.0
13 3.5 15296.3 0.0 508%.1 0. 0. 0.0 0.0 0.0
14 1.5 €701.2 0.0 2178.9 0. 0. 0.0 0.0 0.0
15 0.7 3206.4 0.0 973.9 a. 0. 0.0 0.0 0.0
16 26.8 150038.1 0.0 38740.4 0. 0. 0.0 0.0 o.0
17 20.0 135498.8 0.0 28606.9 Q. g. 0.0 0.0 c.0
18 84.0 603174.4 0.0 **ikkkd 0. 0. 0.0 0.0 0.0
15 21.0 140693.0 0.0 28761.2 0. 0. 0.0 0.0 0.0
20 5.7 38588.8 0.0 14318.7 0. 0. 0.0 0.0 0.0
21 1.1 5364.5 0.0 1210.3 0. 0. 0.0 0.0 0.0
22 3.5 14767.1 0.0 159%6.8 0. 0. 0.0 0.0 0.0
23 3.3 11250.5 0.0 0.0 Q. Q. 0.0 0.0 G.0
24 5.1 12205.7 0.0 0.0 0. 0. 0.0 0.0 0.0
25 6.7 6783.2 0.0 0.0 0. 0. 0.0 0.0 0.0
26 0.9 80.7 0. 0.0 0. 0. 0.0 0.0 ¢.0
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surt
No. (ft) (£t}
1 124.772 240.000
2 125.984 237.401
3 360.000 254.792
4 366.693 268.216
5 367.858 270.553
6 374.668 283.518
7 379.722 2593 .838
8 386.415 307.262
9 387.282 305.000
Factor of Safety
LE &3 1.315% Je e de
Failure Surface Specified By ¢ Cocordinate Points
Point X-Suri ¥-Surf
No. (ft) {ft)
1 123.836 240.000
2 129.125 237.383
3 360.000 254.887
4 366.653 268,311
5 367.809 270.550
6 374.619 283.915
7 379.673 293.835
8 386.366 307.259
9 387.235 309.000
Factor of Safety
ok W 1.31¢6 * W
Failure Surface Specified By ©9 Coordinate Points
Point X-Surf Y-Surf
No. (ft} {£t)
1 124.559 240,000
2 129.730 237.422
3 3690.000 254.870
4 366.693 268.294
5 367.818 270.551
6 374.628 283.916
7 379.682 293.835
8 386.375 307.259

FIGURE A1-101
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9 387.243 309.000
Factor of Safety
LE 2 1_316 ¥k
Failure Surface Specified By 9 Ccordinate Points
Point X-Surf ¥-Surf
No. (fE) {ft)
1 123.659 240.000
2 128.588 237.343
3 360.000 254.852
4 366.693 268.276
5 367.827 270.551
& 374.637 283.916
7 379.691 293.83¢6
B 386.3B4 307.260
9 387.252 308.000
Factor of Safety
LR X 1.317 LE L]
Failure Surface Specified By 9 Coordinate Points
Point X-Surf ¥-Surt
No. (£t} (fc)
1 124.383 240.000
2 129.554 237.402
3 360.000 254.835
4 386.683 -268.2509
5 367.836 270.552
-9 374.646 2B3.917
7 379.700 293.837
B 3B6.353 307.261
9 387.2560 309.000
Factor of Safety
k&K 1_317 * W
Failure Surface Specified By ¢ Coordinate Points
Point X-Surf ¥-Surf
No. (£t} (fr}
1 124.207 240.000
2 129.457 237.382
3 360.000 254 .800
4 366.693 2€68.224
5 367.854 270.553
& 374.664 283.918
7 379.718 293.838
B 386.411 307.262
9 387.278 309.000
Factor of Safety
¥k 1_317 o % %
Failure Surface Specified By 9 Coordinate Points
Point X-3urf Y-Surf
No. (£t} (fE)
1 124.893 240.000
2 129.545 237.481
3 360.000 254 .B97
4 366.693 268.321
5 367.804 270.550
6 374.614 283.915
7 379.668 293.834
8 386.361 307.258
2 387.230 309.000
Factor of Safety
*h Kk 1.317 * ok k
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. {fr} (£t)
1 124.030 240.000
2 125.320 237.363
3 3e0.000 254 .765
4 366.693 268.189
5 367.872 270.554

FIGURE A1-102
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6 374.682 283.919
7 379.736 293.839
B 386.429 307.263
9 387.295 309.000

Factor of Safety
*kk 1.317 *hk
Failure Surface Specified By 9 Coordinate Points

Point X~-Surf Y-Surf
No. (ft}) (ft)
1 124.754 240.000
2 125.926 237.421
3 360.000 254.749
4 366.693 268.173
5 367.880 270.555
6 374.690 283.520
7 379.745 293.840
B 386.438 307.264
9 387.303 309.000
Factor of Safety
&k h 1‘317 * %%

*++* END OF GSTABL7 QUTPUT *#*x

FIGURE A1-103
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*%* QSTABLT ***
** GSTABL7 Gar H. Gregory, P.E. **
ry Yy

** Original Version 1.0, January 1596; Current Vergion 2.004, June 2003 **

{all Rights Reserved-Unauthorized Use Prohibited)

AR ERRR AR AR AT RR AT AR A AR R AT R IRk kh bk kb h ok rdbhdhkrrhdhkdbhrhrhrtretnd

SLOPE STABILITY ANALYSIS SYSTEM
Modified Bishop, Simplified Janbu, or GLE Method of Slices.
{Includes Spencer & Morgenstern-Price Type Analysis)
Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
Nonlinear Undrained Shear Strength, Curved Phi Envelope,
Anisotropic Soil, Fiber-Reinforced Scil, Boundary Loads, Water
Surfaces, Pseudo-Static & Newmark Barthgquake, and Applied Forces.

Ak kA h kot khk kR r kA kR h Ak kb kkhdhd bk hhrkhhdkhdhrhbbbrhbhbbbhbhtdrdrti s

Analysis Run Date: 10/17/2006

Time of Run: 02:03PM

Run By: SR

Input Data Filename: ¢:\Documents and Settings\srajpal\Desktop\Iraj\slope\DD'\d 1
.341.1in

Output Filename: C:\Documents and Settings\srajpali\Desktop\Iraj\slope\DD’'\d 1
.341.00T

Unit System: English

Plotted Output Filename: C:\Documents and settings\srajpal\Desktop\Iraj\slope\DD'\d 21

.341.PLT

PROBLEM DESCRIPTION: MV Landslide/ 011492-001 Sec D-D'

(Risk Level)

BOUNDARY COORDINATES
14 Top  Boundaries

26 Total Boundaries
Boundary X-Left Y-Left X-Right Y-Right Scil Type
No. (£t) (ft}) (ft} (ft) Below Bnd
1 0.00 238.00 28.00 238.00 1
2 28.00 238.00 28.01 240.00 1
3 28.01 240.00 130.00 240.00 1
4 130.00 240.00 130.01 243.00 2
5 130.01 243.00 144.00 243.4Q00 2
B 144.00 243.00 144.01 247.00 2
7 144.01 247.00 202.50 280.00 2
8 202.50 280.00 206.00 277.00 2
9 206.00 277.00 207.50 282.00 2
10 207.50 282.00 255.00 309.00 2
11 255.00 309.00 339.00 309.00 2
12 339.00 309.00 415.00 309.00 1
13 415.00 309.00 480.00 309.00 2
14 480.00 309.00 500.00 309.00 2
15 130.900 240.00 130.01 237.50 1
16 130.01 237.50 157.90 237.50 1
17 157.90 237.50 158.00 240.00 1
18 158.Q0 240.00 197.50 260.00 1
1s 197.50 260.00 235.00 283.400 3
20 235.00 283.00 339.00 309.00 1
21 415.00 309.00 462.00 300.00 1
22 462.00 3100.00 480.00 285.40 3
23 480.00 285.00 500.00 290.20 3
24 235.00 283.00 462.00 300.00 3
25 197.50 260.0¢ 480.00 277.50 1
26 480.00 277.50 500.00 279.00 1

Default ¥-Origin = 0.00(ft)
Default X-Plus Value = 0.00(ft}
Default Y-Plus Value = 0.00{ft}
ISOTROPIC SOIL PARAMETERS
3 Type(s) of Soil
Soil Total Saturated Cchesion Friction  Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. {pcf} {pcf) {(psf} {deg) Param. (psf) No.
1 120.0 125.0 700.0 37.0 0.00 0.0 1
2 12¢.0 125.0 200.0 30.0 0.00 0.0 i
3 120.0 125.0 500.0 36.0 g.00 0.0 1

FIGURE A1-105
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ANISOTROPIC STRENGTH PARMMETERS
1 soil type(s)
Soil Type 1 Is Anisotropic
Number Of Direction Ranges Specified = 3

Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. {deq) (psf) {deq)

1 2.0 700.00 37.00

2 7.0 0.00 8.00

3 50.0 700.00 37.00

ANISOTROPIC SCIL NOTES:
(1) An input value of 0.01 for C and/or Phi will cause Aniso
C and/or Phi to be ignored in that range.
(2) An input value of 0.02 for Phi will set both Phi and
C equal to zero, with no water weight in the tension crack.
(3) An input value of 0.03 for Phi will set both Phi and
C equal to zero, with water weight in the tension crack.
1 PIEZOMETRIC SURFACE (S} SPECIFIED
Unit Weight of Water = 62.40 (pcf)
Piezometric Surface No. 1 Specified by 4 Coordinate Points
Pore Pressure Inclination Factor = 1.00

Point X-Water Y-Water

No. (ft) {ft)
1 0.00 225.0¢
2 146.00 238.0¢
3 200.00 266.00
4 S00.00 286.00

Janbus Empirical Coef is being used for the cagse of c¢ & phi both > 0
A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Sliding Block Surfaces, Has Been

Specified.

The Active And Passive Portions Of The Sliding Surfaces

Are Generated According Tc The Rankine Theory.

1000 Trial Surfaces Have Been Generated.

2 Boxes Specified For Generdtion Of Central Block Base

Length Of Line Segments For Active And Passive Portions Of

Sliding Block Is 15.0

Box X-left Y-Left X-Right Y-Right Height

No. (£t) (£t) (ft) (fr) (ft)
1 110.00 236.30 130.00 237.50 0.20
2 380.00 256.10 380.00 256.10 0.20

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Evaluated. They Are
Ordered - Most Critical First.
* * Safety PFactors Are Calculated By The Simplified Janbu Method * *
Total Number of Trial Surfaces Attempted = 1000
Number of Trial Surfaces With Valid FS = 1000
Statistical Data On All Valid FS Values:

FS Max = 1.380 FS Min = 1.341 FS Ave = 1.362
Standard Deviation = 0.009 Coefficient of Variation = 0.70 %
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (£t) (ft}
b 124.401 240.000
2 129.652 237.382
3 380.000 256.17%9
4 386.693 269.603
5 387.782 271.787
& 394.592 285.152
7 399.783 295.341
8 406.476 308.765
9 406.593 309.000
Factor of Safety
k& 1_341 LE 3
Individuval data on the 26 slices
Water Water Tie Tie Earthguake
Force Force Force Force Force Surcharge
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Norm
{lbs)

ailure Surface Specified By 9 Ccordinate Points
Poi

9 Coordinate Points

Failure Surface Specified By 9 Coordinate Points
Poil
No.

Weight Top Bot
{1bs) {lbs) {lbs)
824.5 0.0 c.0
108.8 0.0 0.0
5.2 0.0 0.0
807.9 0.0 0.0
7696.6 0.0 0.0
7.8 0.0 0.0
3779.9 ¢.0 0.0
16389.4 0.0 1560.7
36.7 0.0 5.8
121363.1 0.0 33293.5
10879.0 0.0 3564.0
11252.7 0.0 3545.0
15324.59 0.0 5103.1
&6713.59 0.0 2185.1
3212.1 0.0 976.7
150308.0 0.0 38873.¢
139751.3 0.0 28731.4
604712.8 0.0 *dkdkdin
271961.5 0.0 56426.9
37545.8 0.0 14350.9
5048.7 0.0 1186.1
14429.8 0.0 1642.5
10578.6 0.0 ¢.0
11682.1 0.0 0.0
5575.8 0.0 0.0
1.7 0. 0.0
nkt X-Surf Y-Surf
{fr) (fL)
124,772 240.000
129.984 237.401
380.000 256.092
3B6.693 269.516
387.827 271.790
394.636 285.155
359.828 295.344
406.521 308.768
406.637 309.4000
Factor of Safety
LA 2 1.342 L
Failure Surface Specified By
nt X-8urf Y-Surf
(ft}) {£t)
123.836 240.000
129.125 237.363
380.000 256.187
3B6.693 269.611
387.778 271.787%7
394 .588 285.152
395.779 255,340
406.472 308.764
406 .589 309.04Q0
Factor of Safety
*k* 1‘342 kR
nt X-Surf Y-Surf
(£t) (£t)
124 .559 240.000
129.730 237.422
380.000 256.170
386.693 269.554
387.787 271.788
394 .59¢6 285.153
399.787 295.341
406 .480 308,765
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9 406.5598 309.000
Factor of Safety
*k* 1.342 LA
Failure Surface Specified By 9 Coordinate Points

Point X-Surf Y-Surf
No. (fr} {ft)
1 123.659 240.000
2 128.988 237.343
3 380.000 256.152
4 386.693 269.576
5 387.796 271.788
6 394.606 285.153
7 395.797 295,342
B 406.4590 308.766
9 406.607 3058.000
Factor of Safety
*kk 1.343 * %k
Failure Surface Specified By 9 Coordinate Points
Point X-Surf ¥-Surf
No. (£t) (£t)
1 124.383 240.000
2 129.594 237.402
3 380.000 256,135
4 386.693 269.559
5 387.805 271.789
] 394.614 285.154
7 39%.406 295.342
8 406.499 308.766
9 406.615 309.000
Factor of Safety
kK 1.343 LR}
Failure Surface Specified By 9 Coordinate Points
Point X-surf Y-Surf
No. (ft} (£t}
1 124.207 240.000
2 1295.457 237.382
3 380.000 256,100
4 386.693 269.524
5 387.823 271.790
6 394.632 2B5.155
7 399.824 255.344
8 406 .517 308.768
9 406.633 302.000

Factor of Safety
ok ok 1.343 L2
Failure Surface Specified By 9 Coordinate Points

Point X-5urf Y-Surf

No. (£t} (£t}
1 124.8393 240.000
2 129.945 237.481
3 380.000 256.157
4 386.693 269,621
5 387.773 271.787
[ 394.583 285.152
7 39%9.774 295.340
8 406.467 308.764
9 406.585 305.000

Factor of Safety
& W g 1.343 %k ok
Failure Surface Specified By 9 Coordinate Points

Point X-8surt Y-surf
No. {£t) {£t)
1 124.030 240.000
2 129.320 237.363
3 380.000 256.065
4 386.693 269.489
5 387.840 271.791
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3 394.650 285.156
7 399.842 295.345
8 406.535 30B.769
9 406.650 309.000
Factor of Safety
* %k ¥ 1.344 LE2
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (£t} {fe}
1 123.270 240.000
2 128.597 237.344
3 380.000 256.195
4 386.693 269.619
5 387.774 271.787
6 394.584 285.152
7 399.1775 255,340
8 406.468 308.764
g 406 .585 30%.000
Factor of Safety
* kW 1.344 ® kW

*%%* END OF GSTABL7 OQUTPUT **%**

FIGURE A1-109
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*hh GSTABL7 kR
** GSTABL7 by Garry H. Gregory, P.E. *¥*
#* Original Version 1.0, January 1996; Current Version 2.004, June 2003 **
(A1l Rights Reserved-Unauthorized Use Prohibited)
*******************************t***********************************ﬁ*************
SLOPE STABILITY ANALYSIS SYSTEM

Modified Bishop, Simplified Janbu, or GLE Method of Slices.
(Includes Spencer & Morgenstern-Price Type Analysis)
Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
Nonlinear Undrained Shear Strength, Curved Phi Envelope,
Anisotropic Scil, Fiher-Reinforced Soil, Boundary Loads, Water

Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
P N Y 2 s e R 2 A TR AR YL F S22 RS2 b3 222 2 2 22 a2 a i b h i b hhhhnh gty

Analysis Run Date: 10/17/2006

Time of Run: 01:50PM

Run By: SR '

Input Data Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\DD'\d 1
.359.1in

Output Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\DD'\d 1
.359.00T

Unit System: English

Plotted Output Filenmame: C;\Documents and Settings\srajpal\Desktop\Iraj\slcpe\DD'\d 1
.359.PLT
PROBLEM DESCRIPTION: MV Landslide/ 011452-001 Sec D-D'
{Risk Level)
BOUNDARY COORDINATES
14 Top Boundaries
26 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right 50il Type

No. {ft) (ft}) (ft) (EL) Below Bnd
1 0.00 238.00 2B.00 238.00 1
28.00 238.00 28.01 240.00 1
3 28.01 240.00 130.00 240.00 1
4 130.00 2490.00 130,01 243.00 2
5 130.01 243 .00 144.00 243 .00 2
6 144.00 243.00 144.01 247.00 2
7 144.01 247.00 202.50 280.00 2
8 202.50 280.00 206.00 277.00 2
9 206.00 277.400 207.50 282.00 2
10 207.50 282.00 255.00 309.00 2
1 255,00 309.00 339.00 309.00 2
12 339.C¢0 309.00 415.00 309.00 1
13 415.00 309.00 480.00 309.00 2
14 480.00 309.00 500.00 309.00 2
15 130.00 240.00 130.01 237.50 1
le 130.01 237.50 157.90 237.50 1
17 157.9%0 237.50 158.00 240.00 1
18 158.00 240.00 197.50 260.00 1
1s 197.50 260.00 235.00 283.00 3
20 235.00 283.00 339.00 3092.00 1
21 415.00 309.00 462.00 300.00 1
22 462.00 300.00 480.00 295.00 3
23 480.00 295.00 500.00 290.20 3
24 235.00 283.00 462.00 300.00 3
25 197.50 260.00 480.00 277.50 1
26 480.00 277.50 500.00 279,00 1

Default Y-Origin = 0.00{ft)
Default X-Plus Value = 0.00(ft)
Default Y-Plus Value = 0.00(ft)
ISOTROPIC S0IL 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. (pef} (pef) {psf) (Geg) Param. (pst) No.
1 120.0 125.0 700.0 37.0 0.00 0.0 1
2 120.0 125.0 200.0 3¢.0 0.00 0.0 1
3 12¢.¢ 125.0 500.0 36.0 0.00 0.0 1

FIGURE A1-111
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ANISOTROPIC STRENGTH PARAMETERS
1 soil typel(s)
Soil Type 1 Is Anisotropic
Number Of Direction Ranges Specified = 3

Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. {deg} (psf) {deq)

1 2.0 700.00 37.00

2 7.0 0.00 8.00

3 90.0 700.00 37.00

ANISOTROPIC SOIL NOTES:
(1} An input value of 0.01 for C and/or Phi will cause Aniso
C and/or Phi to be ignored in that range.
{2) An input value of 0.02 for Phi will set both Phi and
C equal to zero, with no water weight in the tension crack.
(3} An input value of 0.03 for Phi will set both Fhi and
C equal to zero, with water weight in the temsion crack.
1 PIEZOMETRIC SURFACE(S) SPECIFIED
Unit Weight of Water = 62.40 (pef)
Piezometric Surface No. 1 Specified by 4 Coordinate Points

Pore Pressure Inclination Facter = 1.00
Point X-Water Y-Water
No. {ft) (£t)
1 0.00 225.00
2 146.00 238.00
3 200.00 266.00
4 500.4Q0 286.00

Janbus Empirical Coef is being used for the case of c & phi both > 0
A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Sliding Block Surfaces, Has Been

Specified.

The Active And Passive Portions Of The Sliding Surfaces

Are Generated According To The Rankine Theory.

1000 Trial Surfaces Have Been Generated.

2 Boxes Specified For Generation Of Central Block Base

Length Of Line Segments For Active And Passive Porticns Of

Sliding Block Is 15.0

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

No. (ft) (ft) (ft) (£t} {£t)
1 110.00 236.30 130.00 237.50 0.20
2 400.00 257.40 400.00 257.40 0.20

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Evaluated. They Are
Ordered - Most Critical First.
* * safety Factors Are Calculated By The Simplified Janbu Methed * *
Total Number of Trial Surfaces Attempted = 1000
Number of Trial Surfaces With Valid FS = 1000
Statistical Data On All Valid FS Values:

FS Max = 1.397 FS Min = 1.359 FS Ave = 1.379
Standard Deviation = 0.009 Coefficient of Variation = 0.67 %
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (Et) (£t)
1 124.401 240.000
2 129.652 237.382
3 400.000 257.479
4 406.693 270.903
5 407.751 273.024
& 414.561 286.38B9
7 419.889 296.846
8 424 .954 307.086
9 426.099 309.000
Factor of Safety
k% 1_359 *wk
Individual data on the 27 =slices
Water Water Tie Tie Eartheguake
Force Force Force Force Force Surcharge

FIGURE A1-112
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Slice Width Weight Top Bot Norm Tan Hor Ver Load
No. {£t) (1bs} (1bs) (1lbs) {1bs) {1bs) (1bs) (1bs) (1bs)
1 5.3 824.9 0.0 0.0 Q. 0. 0.0 0.0 0.0
2 0.3 108.8 0.0 0.0 Q. 0. 0.0 0.0 0.0
3 0.0 5.2 0.0 0.0 a. 0. 0.0 0.0 G.0
4 1.2 818.5 0.0 0.0 0. 0. 0.0 0.0 ¢.0
5 12.8 7695.3 0.0 0.0 0. 0. 0.0 0.0 0.0
6 0.0 7.9 0.0 0.0 0. 0. 0.0 0.0 0.0
7 3.3 3748B.3 0.0 0.0 0. 0. 0.0 0.0 0.0
a 10.6 16447.0 0.0 1571.8 0. 0. 0.0 0.0 0.0
g 0.0 38.4 0.0 6.1 0. 0. 0.0 0.0 0.0
19 39.5 121540.2 0.0 33380.3 0. 0. 0.0 0.0 0.0
11 2.5 10885.1 0.0 3571.8 Q. 0. 0.0 0.0 0.0
12 2.5 11269.4 0.0 3657.2 0. 0. 0.0 0.0 0.0
13 3.5 15349.2 0.0 5115.0 a. a. 0.0 0.0 0.0
14 1.5 6724.7 0.0 2190.4 0. Q. 6.0 0.0 0.0
15 0.7 3217.0 0.0 975.1 a. Q. 0.0 0.0 0.0
16 26.8 150538.0 0.0 38986.0 0. 0. 0.0 0.0 0.0
17 20.0 1359966.4 0.0 28837.5 0. Q. 0.0 0.0 0.0
18 84.0 606023.5 0.0 **kkxx 0. 0. 0.0 0.0 0.0
19 61.0 400468.1 0.0 84309.3 0. 0. 0.0 0.0 0.0
20 6.7 36502.9 0.0 14382.1 0. 0. ¢g.0 0.0 0.0
21 1.1 4742.5 0.0 1ls6l.4 0. 0. 0.0 0.0 0.0
22 3.6 14077.2 0.0 1688.8 0. Q. 6.0 0.0 0.0
23 3.2 9922.0 0.0 g.0 0. 0. 0.¢ 0.0 0.0
24 0.4 1169.6 0.0 0.0 0. 0. ¢.0 0.0 e.0
25 4.9 9943.7 0.0 g.90 0. 0. 0.0 0.0 0.0
26 5.1 4309.3 0.0 ¢.0 0. 0. 0.0 0.0 0.0
27 1.1 126.9 a. 0.0 0. 0. 0.0 0.0 6.0
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (£t} (ft)
1 124.772 240.000
2 129.984 237.401
3 400.000 257.392
4 406.693 270.8B16
5 407.795 273.027
6 414.605 286.392
7 419.933 296.850
8 425.033 307.078
9 426,143 309.000
Factor of Safety
*kk 1.360 LS 3
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (fr)} (£L)
1 124,559 240.000
2 129.730 237.422
3 400.000 257.470
4 406.693 270.894
5 407.755 273.025
6 414 .565 286.390
7 419.893 296.847
8 424.998 307.086
] 426.103 309.000
Factor of Safety
kK 1.361 *k*
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-surf
No. {fe) {ft)
1 123.65% 240.000
2 128.988 237.343
3 400.000 257.452
4 406.693 270.B76
5 407.765 273.025
6 414.574 286.350
7 415.%02 2596 .847
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8
9

*

Point
No.

W msld e W

*

Point
No.

W o~k W

*

Point
No.

Y- =B B R T B PV K 3

*

Point
No.

VO R W

*

Point
No.

425.006
426.112

307.084
309.000

Factor of Safety

*k 1_361 * kR
Failure Surface Specified By 92 Coordinate Points
X-Surf Y-Surf
(£t) (£t)
124.383 240.000
129.594 237.402
400.000 257.435
406.693 270.853
407.773 273.026
414.583 286.391
419.911 2596 .848
425.014 307.082
426.121 305.000
Factor of Safety
* % 1.361 &k k
Failure Surface Specified By 9 Coordinate Points
X-Surf ¥-Surf
(£t) (ft)
123.836 240.000Q
125.125 237.363
400.000 257.487
406.693 270.911
407.747 273.024
414.440 2B6.448
419.614 296.826
424,752 307.133
425.831 302.000
Factor of Safety
LA 1.361 *k*
Failure Surface Specified By ¢ Coordinate Points
X-Surf Y-Surf
(£t} (£t)
124.207 240.000
129.457 237.382
400.000 257.400
406.693 270.824
407.791 273.027
414.601 286.392
419,929 296.849
425.030 307.079
426.139 309.000
Factor of Safety
* %k 1.381 Wk
Failure Surface Specified By 9 Cocrdinate Points
X-8urf Y-Surf
(£t) {fE)
123.270 240.000
128.597 237.344
400.000 257.495
406.693 270.5913
407.742 273.024
414.552 286.3889
4192.880 2%6.84¢6
425.089 307.068
426.204 309.000
Factor of Safety
* 1.362 kR
Failure Surface Specified By 9 Coordinate Points
X-Surf Y-Surf
(ft) (fr}
124.893 240.000
125.945 237.48B1
400.000 257.4597
406.693 270.921

Wb
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5 407 .742 273.024
6 414.551 286.389
7 419.879 296.846
8 424 .986 307.088
) 426.080 309.000

Factor of Safety

* kk 1'362 *kw

Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)

1 124.030 240.000
2 129.320 237.363
3 400.000 257.3865
4 406.693 270.789
5 407.80S 273.028
6 414.619 286.3893
7 419.947 296.B51
8 425,046 307.076
9 426.156 305.000

Factor of Safety

rkH 1.362 *hk

*%** END OF GSTABL7 OUTPUT ****

FIGURE A1-115
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LE GS5TABL7 *hdh
*% @GSTABL7 by Garry H. Gregory, P.E. *¥*
*+ Original Version 1.0, January 1996; Current Version 2.004, June 2003 **
(All Rights Reserved-Unauthorized Use Prohibited)
*******************************************i*************************************
SLOPE STABILITY ANALYSIS SYSTEM

Modified Bishop, S$implified Janbu, or GLE Method of Slices.
{Includes Spencer & Morgenstern-Price Type Analysis)
Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
Nonlinear Undrained Shear Strength, Curved Phi Envelope,
Anisotropic Soil, Fiber-Reinforced Scil, Boundary Loads, Water

Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
*********i*i*********************t*******************************i**************i

Analysis Run Date: 10/17/2006

Time of Run: 01:43FM

Run By: SR

Input Data Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\DD'\d 1
.369.in

Cutput Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\DD'id 1
.369.0UT

Unit System: English

Plotted Output Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\DD'\d 1
.369.PLT
PROBLEM DESCRIPTION: MV Landslide/ 011492-001 Sec D-D'
(Risk Level}
BOUNDARY COCRDINATES
14 Top Boundaries
26 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. (ft) (ft) (£t {fr} Below Bnd
1 0.00 238.00 28.00 238.00 1
2 28.00 238.00 28.01 240.00 1
3 28.01 240.00 130.00 240.00 1
4 130.00 240.00 130.01 243.00 2
S 130.01 243.00 144.00 243.00 2
6 144.00 243.00 144.01 247.00 2
7 144.01 247.00 202.50 280.00 2
8 202.50 280.00 206.00 277.Q0 2
9 206.00 277.00 207.50 282.00 2
10 207.50 282.00 255.00 305.00 2
11 255.00 309.00 335.00 309.¢0 2
12 335.00 3092.00 415.00 305.00 1
13 415.00 3092.00 480.00 305.00 2
14 480.00 302.00 500.00 305.00 2
15 130.00 240.Q0 130.01 237.50 1
16 130.01 237.50 157.90 237.50 1
17 157.%80 237.50 158.00 240.00 1
18 158.00 240.00 197.50 260.00 1
15 1%7.50 260.00 235.00 283.00 3
20 235.00 283.00 335.00 305.00 1
21 415.00 308.00 462.00 300.00 1
22 462.00 300.00 480.00 295.00 3
23 480.00 295.00 500.00 290.20 3
24 235.00 283.00 462.00 300.00 3
25 197.50 260.00 480.00 277.50 1
26 480.00 277.50 500.00 279.00 1

pefault Y-Origin = 0.00{ft}
pDefault X-Plus Value = 0.00(ft)
Default Y-Plus Value = 0.00(ft)
ISOTROPIC SOIL PARAMETERS
3 Typei{s) of Soil
Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. (pef) {pcf) (psf) {degq) Param. {psf} No.
1 120.0 125.0 700.0 37.0 0.00 0.0 1
2 120.0 125.0 200.0 30.0 0.00 0.0 1
3 120.0 125.0 500.0 36.0 0.00 0.0 1
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ANISOTRCOPIC STRENGTH PARAMETERS
1 s0il type(s)
Soil Type 1 Is Anisotropic
Number Of Direction Ranges Specified = 3

Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. {deg} {psf) (deg}

1 2.0 700.00 37.00

2 7.0 0.00 B.DO

3 90.0 700.00 37.00

ANISOTROPIC SOIL NOTES:
{1) An input value of 0.0l for C and/or Phi will cause Aniso
¢ and/or Phi to be ignored in that range.
{(2) An input value of 0.02 for Phi will set both Phi and
¢ equal to zero, with no water weight in the tension crack.
(3) An input value of 0.03 for Phi will set both Phi and
C egqual to zero, with water weight in the tension crack.
1 PIEZOMETRIC SURFACE (S} SPECIFIED
Unit Weight of Water = 62.40 {pcf}
Piezometric Surface No. 1 Specified by 4 Coordinate Points

Pore Pressure Inclination Factor = 1.00
Point X-Water Y-Water
No. {ft) {£t)
1 Q.00 225.00
2 146.00 238,00
3 200.00 266.00
4 500.00 286.00

Janbus Empirical Coef is being used for the case of ¢ & phi both > 0
A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Sliding Block Surfaces, Has Been

Specified.

The Active And Passive Portions Of The Sliding Surfaces

Are Generated According To The Rankine Theory.

1000 Trial Surfaces Have Been Generated.

2 Boxes Specified For Generation Of Central Elock Base

Length Of Line Segments For Active And Passive Portions Of

5liding Block Is 15.0

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

No. (ft) (£t} (ft) (£t} (££)
1 11¢.00 236.30 130.00 237.50 0.20
2 420.00 258.80 420.00 258.80 0.20

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Evaluated. They Are
Ordered - Most Critical First.
* * Safety Factors Are Calculated By The Simplified Janbu Method * *
Total Number of Trial Surfaces Attempted = 1000
Number of Trial Surfaces With Valid FS = 1000
Statistical Data On All Valid F8 Values:

FS Max = 1.406 FS Min = 1.36% FS Ave = 1.389
Standard Deviation = 0.009 Coefficient of Variation = 0.65 %
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-sSurf
No. {ft) (ft)
1 124 .401 240.000
2 125.652 237.382
3 420.000 258.879
4 426.693 272.303
5 427.668 274,258
6 434.478 2B7.623
7 439.542 298.348
B 442 .616 303.712
9 445.670 309.000
Factor of Safety
* & & 1.369 *k*
Individual data on the 27 slices
Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge
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Slice Width  Weight Top Bot Norm Tarn Hor Ver Load
No. (fr) {1bs) (1b=) (1lbs) {1bs) {1bs) {1bs) (1bs) {1bs})
1 5.3 B24.89 0.0 0.0 0. 0. 0.0 0.0 0.0
2 0.3 108.8 0.0 0.0 0. 0. 0.0 0.0 0.0
3 0.0 5.2 0.0 0.0 0. 0. 0.0 0.0 0.0
4 1.2 822.7 0.0 0.0 0. 0. D.0 0.0 0.0
S 12.8 7694.7 0.0 0.0 0. 0. 0.0 0.0 0.0
[ 0.0 7.9 0.0 0.0 0. 0. 0.0 0.0 0.0
7 3.3 3735.7 0.0 0.0 0. 0. 0.0 0.0 0.0
8 10.6 16470.0 0.0 1576.2 0. D. 0.0 0.0 0.0
2 0.0 39.0 0.0 6.2 0. 0. 0.0 0.0 0.0
190 39.5 121611.2 0.0 33415. 0. 0. 0.0 0.0 0.0
11 2.5 10901.6 0.0 3575.0 0. Q. 0.0 0.0 0.0
1z 2.5 11276.90 0.0 3660.5 0. 0. 0.0 0.0 0.0
13 3.5 153592.0 0.0 511%.8 0. 0. 0.0 c.0 0.0
14 1.5 6729.0 0.0 2192.5 0. Q. 0.0 0.0 0.0
15 0.7 3z218.0 0.0 280.0 0. a. 0.0 0.0 0.0
le 26.8 150630.1 0.0 39031.2 0. 0. 0.0 0.0 0.0
17 20.0 140052.6 0.0 28880.40 Q. a. 0.0 0.0 0.0
18 84.0 606548.5 0.0 *%xdkdx a. G. 0.0 0.0 c.o0
1s 76.0 49453%5.4 0.0 *drdkdk 0. a. ¢.0 0.0 0.0
20 5.0 3o728.9 0.0 6&822.2 0. g. 0.0 0.0 0.0
21 6.7 35376.2 0.0 14319.7 a. G. 0.0 0.0 0.0
22 1.0 4217.0 0.0 1072.2 0. a. 0.0 0.0 0.0
23 3.6 13710.3 0.0 1735.6 0. 0. 0.0 0.0 0.0
24 3.2 9282.3 0.0 0.0 Q. 0. 0.0 0.0 0.0
25 5.5 10501.3 0.0 0.0 0. 0. 0.0 0.0 0.0
26 2.7 2557.6 0.0 0.0 g. 0. 0.0 g.90 0.0
27 3.1 96B.8 0.0 0.0 0. 0. 0.0 0.0 0.0
Failure Surface Specified By 9 Coordinate Points
Point X-8urf Y-Surf
No. (ft) (£t)
1 124 .772 240.000
2 125.984 237.401
3 420.000 258,792
4 426.693 272.216
5 427.712 274.261
6 434.522 287.626
7 439,987 298.351
B 442 .656 303.704
8 445.713 309.000
Factor of Safety
%k 1.370 *kk
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. {(fr) (£t}
i 124 .559 240.000
2 129.730 237.422
3 420.000 258.870
4 426.693 272.294
5 427.672 274,258
6 434.482 287.624
7 439.947 258.348
8 442 .620 303.711
9 445.674 309.000
Factor of Safety
* &k 1.370 * % &
Failure Surface Specified By & Coordinate Points
Point X-Surf Y-Surf
No. (f£t) (ft)
1 123.836 240.000
2 129.125 237.3863
3 420.000 258.887
4 426.693 272.311
5 427.664 274 .258
6 434.474 287.623
7 439,938 298.348
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8
9

*

Failure Surface Specified By

Point
No.

WoOoJawmbslwNRE

*

442.613
445,249

303.712
302.000

Factor of Safety

lal 1.370

X-surf
{£t)

123.659
128.988
420.000
426.693
427.682
434.492
435,956
442.629
445,683

ok
9 Coordinate Points
Y-Surf
(ft)
240.000
237.343
258.852
272.2786
274 .259
287.624
298.345
303.709
302.000

Facteor of Safety

&

1.370

o %k

Failure Surface Specified By 9 Coordinate Points

Point
No.
1

W0 -1 W

X-Surf
(ft)
124.383
129.594
420.000
426.693
427.650
434 .500
439,965
442 .636
445.652

¥-Surf
(ft)
240.
237.
258.
272.259
274.260
287.625
298.350
303.708
309.000

000
402
835

Factor of Safety

LE ] 1_371 *k
Failure Surface Specified By 9 Coordinate Points
Point X-8Surf Y-Surf
No. (fe) (ft)
1 124.207 240.000
2 129.457 237.382
3 420.000 258.800
4 426.693 272.224
5 427.708 274.261
6 434.518 287.626
7 439.983 298.351
8 442,652 303.705
9 445.709 305.000
Factor of Safety
% ¥ % 1_371 * &%
Failure Surface Specified By 9 Ccordinate Points
Point X-Surf Y-Surf
No. (ft) (£t)
1 124.030 240,000
2 129.320 237.363
3 420.000 258.765
4 426.693 272.18%
5 427.726 274.262
6 434.536 287.627
7 440.001 298.353
B 442 .668 303.702
S 445,727 309.000
Factor of Safety
*kxk 1.371 *hk
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (£t}
1 124.853 240.000
2 129.945 237.481
3 420.000 258.BS97
4 426.693 272.32%
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5 427,659 274.258
6 434.469 2B7.623
7 439.933 298.347
8 442 .608 303.713
9 445.661 30%2.000
Factor of Safety
* k& 1_371 J*kk
Failure Surface Specified By 9 Coordinate Points
Point X-Surf ¥Y-Surf
No. (ft} (£t}
1 123.270 240.000
2 128.597 237.344
3 420.000 258.895
4 426.693 272.319
5 427.660 274.258
3 434.469 287.623
7 439.934 298.347
8 442.609 303.713
9 445.662 309.000

Factor of Safety
*kk 1.371 L]
®**x%* END OF GSTABL7 OQUTPUT #**%%*

FIGURE A1-121
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L L X 2 GSTABL? khE
** GSTABL7 by Garry H. Gregory, P.E. **
** Original Version 1.0, January 1996; Current Version 2.004, June 2003 **
(a1l Rights Reserved-Unauthorized Use Prohibited)
**************************************t******************************************
SILOPE STABILITY ANALYSIS SYSTEM

Modified Bishop, Simplified Janbu, or GLE Method of Slices.
(Includes Spencer & Morgenstern-Price Type Analysis)
Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
Nonlinear Undrained Shear Strength, Curved Phi Envelope,
Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water

Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
*********************************************************************************

Analysis Run Date: 10/17/2006

Time of Run: 01:44PM

Run By: SR

Input Data Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\DD'\d 1
.376.in

Output Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\DD*\d 1
.376.00T

Unit System: English

Plotted Qutput Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\DD'\d 1
.37 .PLT
PROBLEM DESCRIPTION: MV Landglide/ 011492-001 Sec D-D'
(Risk Level)
BOUNDARY COORDINATES
14 Top Eoundaries
26 Total Boundaries

Boundary X-Left Y-Left X-Right ¥-Right Soil Type
No. (fr) (£t) {ft) (ft} Below BEnd
1 0.00 238.090 28.00 2328.00 1
2 28.00 238.00 28.01 240.00 1
3 28.01 240.00 130.00 240.00 1
4 130.00 240.00 130.01 243.00 2
5 130.01 243.00 144.00 243.00 2
& 144.00 243.00 144.01 247.00 2
7 144.01 247.00 202.50 280.00 2
8 202.50 280.00 206.00 277.00 2
9 206.00 277.00 207.50 282.00 2
10 207.50 282.00 255.00 309.00 2
11 255.00 309.00 339.00 308.00 2
12 339.00 305.00 415.00 309.00 1
13 415.00 309.00 4B80.00 309.00 2
14 480.00 308.00 S00.00 309.00 2
15 130.00 240.Q0 130.01 237.50 1
1s 130.01 237.50 157.90 237.50 1
17 157.90 237.50 158.00 240.00 1
18 158.00 240.00 197.50 260.00 1
13 197.50 260.00 235.00 283.00 3
20 235.00 283.00 338.00 309.0¢ 1
21 415.00 305.00 462.00 300.00 1
22 462.00 300.00 480.00 295.00 3
23 480.00 295.00 500.00 250.20 3
24 235.00 283.00 462.00 300.00 3
25 197.50 260.00 480.00 277.50 1
26 480.00 277.50 500.00 279.00 1

Default Y-Origin = 0.00{ft}
Default X-Plus Value = 0.00({ft)
pefault Y-Plus Value = 0.00({ft)
ISOTROPIC SOQIL PARAMETERS
3 Type(s) of Soil
Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle FPressure Constant Surface

No. (pef) {pct} {psi) (deg) Param. (psE) No.
1 120.0 125.0 700.0 37.0 0.00 0.0 1
2 120.0 125.0 200.0 30.0 0.00 0.0 1
3 120.0 125.0 500.0 36.0 0.00 0.0 1
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ANISOTROPIC STRENGTH PARAMETERS
1 zoil typel(s)
Soil Type 1 Is Anisotropic

Number Of Direction Ranges Specified = 3
Direction Counterclockwise Cohesion Friction
Range Direction Limit Intexcept Angle
No. {deg) {psE) (deg}
1 2.0 700.00 37.00
2 7.0 0.00 8.00
3 80.0 700.00 37.00

ANISOTROPIC SOIL NOTES:
(1) An input value of 0.01 for C and/or Phi will cause Anisoc
C and/or Phi to be ignored in that range.
{2) An input wvalue of 0.02 for Phi will set both Phi and
C equal to zero, with no water weight in the tension crack.
{3) An input value of 0.03 for Phi will set both Phi and
C equal to zero, with water weight in the tension crack.
1 PIEZOMETRIC SURFACE (S) SPECIFIED
Unit Weight of Water = 62.40 (pcf)
Piezometric Surface No. 1 Specified by 4 Coordinate Points

Pore Pressure Inclination Factor = 1.00
Point X-Water Y-Water
No. (ft) (fr}
1 0.00 225.00
2 146.00 238.00
3 200.00 266.00
4 500.00 286 .00

Janbus Empirical Coef is being used for the case of ¢ & phi both > 0
A Critical Failure Surface Searching Method, Using A Random
Technique For Generating S5liding Block Surfaces, Has Been

Specified.

The Active And Passive Portions Of The Sliding Surfaces

Are Generated According To The Rankine Theory.

1000 Trial Surfaces Have Been Generated.

2 Boxes Specified For Generation Of Central Block Base

Length Of Line Segments For Active And Passive Portions Of

§liding Block Is 15.0

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

No. (£t} (ft) (£r) (ft) (£t)
1 110.00 236.30 130.00 237.50 Q.20
2 440.00 260.20 440.00 260.20 0.20

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Evaluated. They Are
Ordered - Most Critical Firse.
* *+ Safety Factors Are Calculated By The Simplified Janbu Method * *
Total Number of Trial Surfaces Attempted = 1000
Number of Trial Surfaces With Valid FS = 1000
Statistical Data Omn All valid FS values:

FS Max = 1.414 FS Min = 1.376 FS Ave = 1.3%¢6
Standard Deviation = 0.009 Coefficient of Variation = 0.66 %
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-surf
No. (£t} (£t)
1 124.401 240.000
2 129,652 237.382
3 440.000 260.279
4 446.6593 273.703
5 447.585 275.492
6 454.395 288.8B57
7 459,9%¢6 295%.8B50
8 460.239 300.337
g 465,240 305.000
Factor of Safety
LA X 1_376 *hkk
Individual data on the 27 slices
Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge
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8lice Width Weight Top Bot Norm Tan Hor Ver Load
No. (£t} (1bs} {1bs) (lbs) {1bs) {1bs) (1bs) {1bs} (1bs)
1 5.3 824.9 0.0 G.0 0. o. 0.0 0.0 0.0
2 0.3 108.8 0.0 0.0 0. 0. 0.0 0.0 0.0
3 0.0 5.2 0.0 0.0 0. 0. 0.0 0.0 0.0
4 1.2 826.5 0.0 Q.0 0. 0. 0.0 0.0 0.0
5 12.7 7694 .1 0.0 0.0 0. 0. 0.0 0.0 6.0
[ 0.0 7.9 0.0 G.0 0. g. D.0 0.0 0.0
7 3.3 3724.7 0.0 0.0 0. Q. 0.0 0.0 0.0
8 10.7 16430.0 0.0 1580.1 0. 0. 0.0 0.0 0.0
9 0.0 39.6 0.0 6.3 0. G. 0.0 0.0 0.0
10 38.5 121672.9 0.0 33445. c. 0. 0.0 0.0 0.0
11 2.5 10907.2 0.0 3577.7 0. G, 0.0 0.0 0.0
12 2.5 11281.89 0.0 3663.3 0. 0. 0.0 0.0 0.0
13 3.5 15367.5 0.0 5123.% 0. a. 0.0 0.0 ¢.¢
14 1.5 6732.7 0.0 2154.3 0. 0. 0.0 0.0 0.0
15 0.7 3220.7 0.0 280.8% 0. 0. 0.0 a.0 0.0
1s 26.8 150710.4 0.0 39070.7 0. 0. 0.0 0.0 ¢.0
17 20.0 140127.6 0.0 28917.0 a. 0. 0.0 0.0 ¢.0
18 84.0 607005.8 0.0 *duxdrx 0. 0. 0.0 0.0 a.¢
19 76.0 49395150.9 0.0 *¥wkdis 0. 0. 0.0 0.0 0.0
20 25.0 151856.3 0.0 341156.1 0. 0. 0.0 0.0 ¢.0
21 6.7 34245.6 0.0 14257.3 0. 0. 0.0 0.0 0.0
22 0.9 3717.6 0.0 982.8 a. 0. g.0 0.0 0.0
23 3.7 13328.2 0.0 1783.1 a. 0. g.0 0.0 0.0
24 3.1 8658.0 0.0 0.0 0. 0. ¢.0 0.0 0.0
25 5.6 9844.4 0.0 0.0 0. 0. 0.0 0.0 0.0
26 6.2 258.7 0.0 0.0 Q. 0. 0.0 Q.0 0.0
27 5.0 2599.¢6 0. 0.0 0. 0. 0.0 0.0 0.0
Failure Surface Specified By 9 Coordinate Points
Point X-8urf ¥-Surf
No. (ft) (f£t)

K 124.772 240.000

2 129.984 237.401

3 440.000 260.192

4 446.693 273.616

5 447.629 275.495

6 454,439 2B88.860

7 460.041 299.853

8 460.278 300.330

g 465.284 302.000

Factor of Safety
*kx 1.377 * k%
Failure Surface Specified By 9 Coordinate Points

Point X-Surf Y-Surtf

No. (Et) (fe}
¥ 123.836 240.000
2 129.125 237.363
3 440.000 260.287
4 446.693 273.711
5 447.581 275.492
6 454.391 288.857
7 459,992 299.850
8 460.235 300.338
g 465.236 309.000

Factor of Safety
* &k 1.377 ik
Failure Surface Specified By 9 Coordinate Peoints

Point X-Surf ¥-Suxf

No. (ft} (L)
1 124.559 240.000
2 129.730 237.422
3 440.C00 260.270
4 446 .693 273.694
5 447.58% 275.492
) 454 .399 288.857
7 460.000 295.850
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8
9

*

Point
No.

WU W

*

Point
No.
1

e ne W

*

Point
No.

460.243 300.336
465.245 309.000
Factor of Safety
k 1.377 * k¥
Failure Surface Specified By 9 Coordinate Points
X-Surf Y-Surt
(£t} (ft)
123.658 240.000
128.988 237.343
440.000 260.252
446.653 273.67¢6
447.559 275.493
454.409 28B.858"
460.010 299,851
460.251 300.335
465.254 305.000
Factor of Safety
*k 1-378 kw ¥
Failure Surface Specified By 9 Coordinate Points
X-Surf ¥-Surf
(ft) {(ft)
124.383 240.000
129.594 237.402
440.000 26Q.235
446.693 273.6559
447.607 275.493
454 .417 288.858
460.018 299.852
460.259 300.333
465.262 309.000
Factor of Safety
* % 1'378 *kw
Failure Surface Specified By 9 Coordinate Points
X-Surf Y-Surf
(ft) (ft)
123.270 240.000
128.597 237.344
440.000 260.295
446.693 273.719
447.577 275,491
454 .387 288.857
459,988 29%5.849
460.232 300.339
465,232 308.000

Wb W

*

Point
No.
1

Woghin e Wi

*

Point
No.
1

Factor of Safety

* 1.379 * & &
Failure Surface Specified By 9 Coordinate Points
X-Surf ¥Y-surft
{ft) (ft)

124.030 240.000
129.320 237.363
440.000 260.165
446.693 273.589
447.643 275.45%6
454 .453 288.861
460.055 259.854
460.291 300.327
465.298 309.000

Factor of Safety

** 1_379 * k%

Failure Surface Specified By 9 Coordinate Points
X-Burf Y-Surf
(fr) (ft)

124.893 240.000
129. 945 237.481
440.000 260.287
446.693 273.721

2
3
4
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5 447.576 275.491
6 454.386 288.857
7 459.987 299.849
8 460,231 300.339
2 465.231 309.000
Factor of Safety
L& & 1_379 *kk
Failure Surface Specified By 9 Coordinate Points
Point X-8Surf Y-Surf
No. (fr) (£t}
1 123.5%4 240.000
2 129.203 237.403
3 440.000 260.278
4 446.693 273,702
5 447.585 275.492
6 454,395 288.857
7 459.996 299.850
B 460.238 300.337
9 465.241 309.000
Factor of Safety
% %% 1_379 * Rk

**%% END OF GSTABL7 OUTPUT *¥***

FIGURE A1-127
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R GSTABL7 L3 1]
** GSTABL7 by Garry H. Gregory, P.E. *+
** Original Version 1.0, January 199%6; Current Version 2.004, June 2003 **
{All Rights Reserved-Unauthorized Use Prohibited)
TdkkkkkhTrEARA AT hrhhdhkkdekkkkRthhhbirrkirxhhkrdhkhhdhdkkhdhhkbkrdhdhdhrbthdbbthbrirbhriiris
SLOPE STABILITY ANALYSIS SYSTEM

Modified Bishop, Simplified Janbu, or GLE Method of Slices.
{(Includes Spencer & Morgenstern-Price Type Analysis)
Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
Nonlinear Undrained Shear Strength, Curved Phi Envelope,
Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water

Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
FhAARARERRE R R AA kP h Ttk hhkhbthrdrrhhtddrrdb ik dhdbhkddhrbhdrdhrbhthrhdbihih

Analysis Run Date: 10/17/2006

Time of Run: 12:56PM

Run By: SR

Input Data Filename: P:\Leighton\011000-011500\011492.001\ENG\Slope Stability\2 f
inal desgign section i-i eand f£.in

Output Filename: P:\Leighton\011000-0115004011492.001\ENG\Slope Stability\2 f
inal degign section i-i eand £.0UT ‘

Unit System: English

Plotted Cutput Filename: P:\Leighton\011000-011500\011492.001\ENG\Slope Stability\2 £
inal design section i-i eand £.PLT
PROBLEM DESCRIPTION: MV/Landslide/011492-001 Section E-E'
E 24411-F 24422 (Search for min.)
BOUNDARY COORDINATES
10 Top Boundaries
18 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. {fr} (ft) (ft) {(££) Below Bnd
1 0.00 26.00 53.00 26.00 1
2 53.00 26.00 £5.00 34.00 1
3 65.00 34.00 84.00 44 .00 2
4 84.00 44.00 B6.00 42.00 2
5 86.00 42.00 B9 .00 47.00 2
6 89.00 47.00 121.00 64.00 2
7 121.00 64.00 123.00 62.00 2
B 123.00 62.00 126.00 67.00 2
9 126.00 67.00 166.00 50.00 2
10 166.00 9¢.00 500.00 50.00 2
11 65.00 34.00 96.00 32.00 1
12 96.00 32.00 124.00 46.00 1
13 124.00 45.00 197.00 76.00 3
14 177.00 76.00 244.00 75.00 3
15 244.00 75.00 310.00 65.00 3
16 310.00 65.00 407.00 71.00 3
17 407.00 71.00 500.00 84.00 3
18 124.00 46.00 500.00 69.00 1

Default ¥-Origin = 0.00(ft)
Default X-Plus Value = 0.00(ft)
Default ¥-Plus Value = 0.00(ft)
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) (pck) {psf} (deg) Param. {pst} No.
1 120.0 125.0 700.0 37.0 0.00 0.0 1
2 120.0 125.0 300.0 30.0 0.00 0.0 1
3 120.0 125.0 500.0 36.0 0.00 0.0 1

ANISOTROPIC STRENGTH PARAMETERS
1 soil type(s)
Scil Type 1 Is Anisotropic

Number Of Direction Ranges Specified = 3
Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. (deg) (paf) (deg)
1 2.0 700.00 37.00

FIGURE A1-129
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2 7.0 0.00 B8.00
3 80.0 700.00 37.00
ANISOTROPIC SOIL NOTES:
{1) An input wvalue of 0.0l for C and/or Phi will cause Aniso
C and/or Phi to be ignored in that range.
{2) An input value of 0.02 for Phi will set both Phi and
C equal to zero, with no water weight in the tension crack.
{(3) An input value of 0.03 for Phi will set both Phi and
C equal to zero, with water weight in the tension crack.
1 PIEZOMETRIC SURFACE (S) SPECIFIED
Unit Weight of Water = 62.40 [pcf}
Piezometric Surface No. 1 Specified by 4 Coordinate Points

Pore Pressure Inclination Factor = 1.00
Point X-Water Y-Water
No. {£ft) (ft}
1 0.00 20.00
2 53.00 22.00
3 124.00 47.00¢
4 500.00 70.00

Janbus Empirical Coef is being used for the case of ¢ & phi both > 0
A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Sliding Block Surfaces, Has Been
Specified.
100 Trial Surfaces Have Been Generated.
2 Boxes Specified For Generation Of Central Block Base
Length Of Line Segments For Active And Passive Portions Of
Sliding Block Is 20.0

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

No. (£ft) (ft) (ft) (ft) (ft)
1 53,00 26.00 53.00 26.00 0.00
2 136.00 30.70 170.00 33.20 0.00

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Evaluated. They Are
Ordered - Most Critical First.
* * Safety Factors Are Calculated By The Simplified Janbu Method * *
Total Number of Trial Surfaces Attempted = 100
Number of Trial Surfaces With Valid FS = 100
Statistical Data On All Valid FS Values:

FS Max = 1.628 FS Min = 1.000 FS Ave = 1.135
Standard Deviation = 0.130 Coefficient of Variation = 11.47 %
Failure Surface Specified By 6 Coordinate Points
Point X-surf Y-sSurf
No. {fr} {£E)
1 53.000 26.000
2 139.216 31.276
3 147.617 49.426
4 154.766 68.105
5 l67.702 83.358
6 171.930Q 90.000
Factor of Safety
& k% 1.000 * k%
Individual data on the 21 slices
Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge
Slice Width Weight Top Bot Norm Tan Horxr Ver Load
No. {ft) (1bs} {lbs) (lbs) (1bs} {1lbs) (1bs} {1bs} {1bs)
1 1z2.0 5231.3 0.0 0.0 0. 0. 0.0 ¢.0 0.0
2 1.7 1610.9 0.0 0.0 0 a. ¢.0 0.0 0.0
3 16.9 24585.2 0.0 2500.7 0 0. a.0 0.0 c.0
4 0.3 660.6 0.0 105.4 o 0. 0.0 0.0 .0
5 2.0 3663.1 0.0 663.8 o Q. 0.0 0.0 0.0
6 3.0 5980.5 0.0 1132.2 0. 0. 0.0 0.0 ¢.o0
7 7.0 17433.6 0.0 3278.3 Q. 0. 0.0 0.0 0.0
8 25.0 85407.4 0.0 18583.1 o 0. 0.0 0.0 0.0
9 2.0 8027.3 0.0 2005.7 Q 0. 0.0 0.0 0.0
10 1.0 3584.8 0.0 1032.1 0 g. 0.0 0.0 g.0
11 2.0 8463.0 0.0 2062.4 0 0. 0.0 0.0 0.0

FIGURE A1-130




P:2 final design section i-i eand £.0UT Page 3

0.0 B6.1 0.0 20.1 0. 0. 0.0 g.0 0.0
13.2 64424 .8 0.0 13761.0 0. 0. 0.0 0.0 0.0
7.5 33806.8 0.0 9778.8 0. 0. 0.0 0.0 0.0
0.5 1780.2 0.9 35.4 0. Q. 0.0 0.0 0.0
0.5 1704.0 0.0 0.0 a. 0. 0.0 0.0 0.0
4.9 14605.3 0.0 0.0 Q. 0. 6.0 0.0 0.0
2.3 4886.4 0.0 0.0 0. 0. 6.0 0.0 0.0
11.2 16233.8 0.0 0.0 0. 0. 0.0 0.0 0.0
1.7 1561.7 0.0 0.0 0. 0. 0.0 0.0 0.0
4.2 leg4d.8 0.0 0.0 0. 0. 0.0 0.0 0.0
Failure Surface Specified By & Coordinate Points
Point X-Surf ¥-Surf
No. (fr) (£t)
1 53.000 26.000
2 135.765% 31.061
3 146.522 47.924
4 153.444 66.688
5 164.771 83.171
] 168.005 90.000
Factor of Safety
* kR 1.004 LE 2]
Failure Surface Specified By € Coordinate Points
Point X-Surf ¥-Surf
No. (ft) {(£t)
1 53.000 26.000
2 153.933 32.196
3 163.856 49.560
4 175.013 66.160
5 182.754 B4.601
6 184.332 90.000
Factor of Safety
*dkk 1.007 dkw
Failure Surface Specified By 6 Coordinate Points
Point X-Surf Y-Surf
No. (£t (£t}
1 53.000 26.000
2 154.832 32.252
3 165.013 49.466
4 176.132 66.091
5 186.016 83.478
6 192.012 80.000
Factor of Safety
hkk 1.007 3 ¥ ¥
Failure Surface Specified By & Coordinate Points
Point X-8Surf Y-Surf
No. (£t} (£t}
1 53.000 26.000
2 137.898 31.194
3 148.278 48.289
4 158.966 65.194
5 172.896 79.545
6 176.617 90.000
Facter of Safety
% % 1.009 *kx
Failure Surface Specified By 6 Coordinate Points
Point X-gurf Y-Surf
No. (ft) (ft)
1 53.000 26.000
2 142.058 31.454
3 154.212 47.337
4 160.677 66.263
5 169.331 84.294
6 171.826 90.000

Factor of Safety
* k& 1.010 *Fk
Failure Surface Specified By € Coordinate Points
Point X-Surf ¥Y-Surf
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No. (£t} {£t)
1 53.000 26.000
2 155.753 32.560
3 1l66.808 51.274
4 175.646 69.215
5 183.511 B7.428
[ 184.436 90.000

Factor of Safety
L1223 1.014 EE2 ]
Failure Surface Specified By 6 Coordinate Points

Point X-Surf Y-Surf
No. (£t) (ft)
1 53.000 26.000
2 130.691 30.743
3 142.455 46.917
4 151.434 64.789
5 164 .356 80.053
6 174.276 50.000
Factor of Safety
*hkE 1_017 %
Failure Surface Specified By 6 Coordinate Points
Point X-Surf Y-Surf
No. {£t) (£L)
1 53.000 26.000
2 139.871 31.317
3 148.295 49.456
4 1l60.854 64.9B9
5 l68.148 83.627
e 165.528 90.000
Factor of Safety
* %%k 1.020 w ke
Failure Surface Specified By 6 Coordinate Points
Point X-Surf Y-Surf
No. (fE) (£t)
1 53.000 26.000
2 150.906 32.007
3 160.975 49.287
4 168.691 6€7.739
5 182.523 82.184
] 189,457 90.000
Factor of Safety
k¥ 1_021 d* ok *

**+%* END OF GSTABL7 OUTPUT ***x*
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%%  GETABL7 *%%
** GSTABL7 by Garry H. Gregory, P.E. **
** Original Versiom 1.0, January 1996; Current Version 2.004, June 2003 **
(A1l Rights Reserved-Unauthorized Use Prohibited)
Eh A A AT AT AT A AR A AR TR AR AR R AR AR AR RN AR RTRARRRAART TR A REFTRAANAETA A kbbb kb nh
SLOPE STABILITY ANALYSIS SYSTEM
Modified Bishop, Simplified Janbu, or GLE Method of Slices.
{Includes Spencer & Morgenstern-Price Type Analysis)
Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
Nonlinear Undrained Shear Strength, Curved Phi Envelope,
Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water

Surfaces, Pseudo-Static & Wewmark Barthquake, and Applied Forces.
L2 X223 L2 2 R X R R 22 2R s R AR AT d iRt aRa bl d st st Y RS )

Analysis Run Date: 10/17/72006

Time of Run: 01:05PM

Run By: SR

Input Data Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\E-E'\2
final design section i-i eand £ FS 1.12.in

Output Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\E-E'\2
final design section i-i eand £ FS 1.12.0UT

Unit System: English

Plotted Qutput Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\E-E*\2
final design section i-i eand £ FS 1.12.PLT
PROBLEM DESCRIPTICN: MV/Landslide/011492-001 Section E-E!'
E 24411-F 24422 (Risk Level)
BOUNDARY COORDINATES
10 Top Boundaries
18 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right S0il Type
No. {ft) (ft) {ft) (ft) Below Bnd
1 0.00 26.00 53.00 26.00 1
2 53.00 26.00 65.00 34.00 1
3 65.00 34.00 84.00 44 .00 2
4 84.00 44 .00 86.00 42.00 2
5 86.00 42.00 89.00 47.00 2
6 859.00 47.00 121.00 64.00 2
7 121.00 64.00 123.00 62.00 2
8 123.00 62.00 126.00 67.00 2
9 126.00 67.00 166.00 8a.00 2
1¢ 166.00 90.00 500.00 20.00 2
11 65.00 34.00 86.00 32.00 1
12 96.00 32.00 124.00 46.00 1
13 124.00 46,00 177.00 76.00 3
14 177.00 76.00 244.00 75.00 3
15 244,00 75.00 31¢.00 65.00 3
16 310.00 £5.00 407.00 71.00 3
17 407.00 71.00 500.00 84.00 3
i8 124.00 46.00 500.00 69.00 1

Default Y-Origin = 0.00(ft)
Default X-Plus Value = 0.00(ft)
Default Y-Plus Value = 0.00(ft)
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) {pct) (psf) (deg) Param. {pst) No.
1 120.0 125.0 700.0 37.0 0.00 0.0 1
2 120.0 125.0 300.0 30.0 0.00 0.0 1
3 120.0 125.0 500.0 36.0 0.00 0.0 1

ANISOTROPIC STRENGTH PARAMETERS
1 soil typel(s)
Seoil Type 1 Is Anisotropic
Number Of Direction Ranges Specified = 3

Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. (Geg} {psf) (deg)

1 2.0 700.00 37.00
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P 7.0 0.00 8.0C0
3 90.0 700.00 37.00
ANISOTROPIC SOIL NOTES:
(1) An input value of 0.01 for C and/or Phi will cause Aniso
C and/or Phi to be ignored in that range.
(2} An input value of 0.02 for Phi will set both Phi and
C equal to zero, with no water weight in the tension crack.
(3) An input value of 0.03 for Phi will set both Phi and
C equal to zero, with water weight in the tension crack.
1 PIEZOMETRIC SURFACE(S) SPECIFIED
Unit Weight of Water = 62.40 (pcf)
Piezometric Surface No. 1 Specified by 4 Coordinate Points

Pore Pressure Inclination Factor = 1.00
Point X-Water Y-Water
No. (£t) (ft}
1 d.00 20.00
2 53.40 22.00
3 124 .00 47.00
4 500.00 70.00

Janbus Empirical Coef is being used for the case of c & phi both > 0
A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Sliding Block Surfaces, Has Been
Specified.
100 Trial Surfaces Have Been Generated.
2 Boxes Specified For Generation Of Central Block Base
Length Of Line Segments For Active And Passive Portions Of
5liding Block Is 20.0

Box X-Left Y-Left X-Right ¥-Right Height

No. (ft) (fr) (fe} - (£t} {fe)
1 53.00 26.00 53.00 26.00 0.00
2 190.00 34.490 190.00 34.40 0.00

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Evaluated. They Are
Ordered - Most Critical First.
% % gafety Factors Are Calculated By The Simplified Janbu Method * *
Total Number of Trial Surfaces Attempted = 100
Number of Trial Surfaces With valid FS = 100
Statistical Data On All Valid FS Values:

FS Max = 1.631 FS Min = 1.120 F5 Ave = 1.241
Standard Deviation = 0.104 Coefficient of Variation = 8.34 %
Failure Surface Specified By 6 Coordinate Points
Point X-surf Y-Surf
No. (ft} {ft)
1 53.000 26.000
2 190.000 34.400
3 19%.659 51.891
4 207.752 70.180
5 218.801 86.878
6 221.880 20.000
Factor of Safety
* k% 1_120 * kX
Individual data on the 22 slices
Water Water Tie Tie Earthgquake
Force Force Force Force Force Surcharge
Slice wWidth  Weight Top Bot Norm Tan Hor Ver Load
No. {ft) {lbs) {(1bs) (1bs) (1bs) (1bs) {1bs} (lbs} {1bs)
1 12.0 5230.2 0.0 0.0 0. 0. c.0 0.0 g.0
2 1.8 15616.0 0.0 0.0 0. 0. 0.0 0.0 Gg.0
3 16.9 24574.2 0.0 258%7.9%9 a. 0. 0.0 0.0 0.0
4 0.3 660.4 0.0 105.3 0. 0. 0.0 0.0 0.0
5 2.0 3662.2 0.0 663.4 0. 0o. 0.0 0.0 0.0
& 3.0 5985.0 0.0 1131.4 0. 0. 0.¢ 0.0 0.0
7 7.0 17429.5 0.0 3276.3 0. o. 0.0 0.0 0.0
B 25.0 853B6.8 0.0 18872.9%9 Q. 0. 0.0 0.0 g.0
g 2.0 8025.3 0.0 2008.7 0. 0. 0.0 0.0 g.0
1¢ 1.0 3983.8 0.0 1031.¢ 0. 0. 0.0 0.0 0.0
11 2.0 8460.9 0.0 2061.3 0. 0. 0.0 0.0 0.0
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0.0 86.1 0.0 2¢.1 0. 0. 0.0 0.0 0.0
0.0 2279558.2 0.0 41620.3 0. 0. 0.0 0.0 0.0
1.0 75804.5 0.0 11443.1 o. 0. 0.0 0.0 0.0
3.0 88439.2 0.0 13522.2 0. o. 0.0 0.0 0.0
2.0 51562.0 0.0 101e4.7 0. 0. 0.0 0.0 0.0
0.6 2680.5 0.0 36.9 0. 0. 0.0 c.0 0.0
0.1 686.1 0.0 0.0 0. a. 0.0 0.0 0.0
8.1 28129.9 0.0 6.0 0. 0. 0.0 0.0 0.0
3.5 7209.0 0.0 0.0 Q. 0. 0.0 0.0 0.0
7.5 7945.5 0.0 0.0 0. 0. 0.0 0.0 0.0
3.1 578.7 0.0 0.0 0. 0. 0.0 0.0 0.0
Failure Surface Specified By 6 Coordinate Points
Point X-surf Y-Surf
No. {ft) (ft}

1 53.000 25.000

2 150.000 34.400

3 200.178 51.616

4 210.247 6B8.897

5 217.964 87.348

6 220.503 90.000

Factor of Safety
kkw 1.123 *hk
Failure Surface Specified By 6 Coordinate Points

Point X-Surf ¥-Surf
No. (fr) (ft)
1 53.000 26.000
2 120.000 34.400
3 199.923 51.765
4 211.08B0 68.364
5 218.821 86.805
6 219.755 20.000
Factor of Safety
Lk &g 1.128 khE
Failure Surface Specified By 6 Coordinate Points
Point X-Surf ¥-Surf
No. (£t) (££)
1 53.000 26.000
2 190.000 34.400
3 201.160 50.997
4 210.285 68.789
5 218.503 B7.027
) 215.590 80.000
Factor of Safety
& Wk 1.129 *kk
Failure Surface Specified By 6 Coordinate Points
Point X-surf Y-Surf
No. (ft) (ft)
1 53.000 26.000
2 190.000 34.400
3 197.626 52.889
4 208.880 69.422
5 220.883 85.420
6 225.395 80.000
Factor of Safety
w ke i 1.132 *hk
Failure Surface Specified By 6 Coordinate Points
Point X-Surf Y-Surf
No. (£t} {ft)
1 53.000 26.000
2 120.000 34.400
3 199.208 52.154
4 211.153 68.195
5 218.653 B6.736
& 221.413 90.000
Factor of safety
* k% 1_133 w kR

Failure Surface Specified By 6 Coordinate Points
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Point X-8urf Y-Surf

No. (£t} {ft)
1 53.000 26.000
2 150.000 34.400
3 201.686 50.631
4 209,570 €9.011
5 218.004 87.146
[ 220.654 90,000

Factor of Safety
* %k 1.138 *kk
Failure Surface Specified By & Coordinate Points

Point X-8urf Y-Surf
No. {ft) (Et)
1 53.000 26.000
2 190,000 34.400
3 198.424 52.539
4 211.023 68.072
5 218.277 86.710
6 218.990 90.000
Factor of Safety
LE X 1-146 L)
Failure Surface Specified By & Coordinate Points
Point X-Surf Y-Surf
No. {ft) (£t}
1 53.000 26.000
2 130.000 34.400
3 137.676 52.868
4 204.322 71.731
5 217.861 86.453
6 212.132 90.000
Factor of Safety
k% 1.149 * Rk
Failure Surface Specified By 6 Coordinate Points
Point X-8urf ¥-Surf
No. (ft) {ft)
1 53.000 26.000
2 13¢.000 34.400
3 201.210 50.963
4 212.893 67.196
5 219.197 86.176
[ 220.375 90.000
Factor of Safety
L2} 1.151 *k Kk

**4% END OF GSTABL7 QUTPUT ****
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[ 2 X ] GSTABL7 L2 2]
** GSTABLT by Garry H. Gregory, P.E. **
** Original Version 1.0, January 1996; Current Version 2.004, June 2003 **
(A1l Rights Reserved-Unauthorized Use Prohibited)
L2 XL LSS E LR R SRR S22 RS2 2R 2 R i b s 2 s R a2t d sttt it sttt s

SLOPE STABILITY ANALYSIS SYSTEM

Modified Bisghop, Simplified Janbu, or GLE Method of Slices.

{Includes Spencer & Morgenstern-Price Type Analysig)

Including Pier/Pile, Reinforcement, Soil Nail, Tieback,

Nenlinear Undrained Shear Strength, Curved Phi Envelope,

Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water

Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
FT XSS EELEIESEESELELS S SRS LTRSS RS LIS A LRSS LSRR ESES R R R LR R R AR RS

Analysis Run Date: 10/17/2006

Time of Run: 01:10PM

Run By: SR

Input Data Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\E-E'\2
final design section i-i eand £ FS 1.218.in

Output Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\E-E'\2
final design section i-i eand f FS 1.218.0UT

Unit System: English

Plotted Output Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\E-E'\2
final design section i-i eand £ FS 1.21B.PLT
PROBLEM DESCRIPTION: MV/Landslide/031492-001 Section E-E!'
E 24411-F 24422 (Risk Level}
BOUNDARY COORDINATES
10 Top Boundaries
18 Total Boundaries

Boundary X-Left ¥Y-Left X-Right ¥-Right S50il Type
No. (ft) (£t) (£t} {fr} Below Bnd
1 0.00 26.00 53.00 26.00 1
2 53.00 26.00 65.00 34.00 1
3 €5.00 34.00 B4.0O 44.00 2
4 84.00 44.00 86.00 42.00 2
5 86.00 42,00 89.00 47.00 2
6 8%.00 47.00 121.00 64 .00 2
7 121.00 64.00 123.00 62.00 2
8 123.00 62.00 126.00 67.00 2
9 126.00 67.00 166.00 90.00 2
10 l66.00 9¢.00 500.00 920.00 2
11 65.00 34.00 96.00 32.00 1
12 96.00 32.00 124.00 46.0¢ 1
13 124.00 46.00 177.00 76.0C 3
14 177.00 76.00 244 .00 75.00 3
15 244.00 75.00 310.00 65.00 3
16 310.00 65.00 407.00 71.00 3
17 407.00 71.00 500.00 84.00 3
18 124.00 46.00 500.00 69.00 1

Default Y-Origin = 0.00({ft}
Pefault X-Plus Value = 0.00(ft)
Default Y-Plus Value = 0.00(ft}
ISOTROPIC S0IL PARAMETERS
3 Type(s) of Soil
Scil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angie Pressure Constant Surface

No. (pcf) {pct) {psf) (deg) Param. {psf) No.
1 120.0 125.0 700.0 37.0 0.00 0.0 1
2 120.0 125.0 300.0 30.0 0.00 0.0 1
3 120.0 125.0 500.0 36.0 0.00 0.0 1

ANISOTROPIC STRENGTH PARAMETERS
1 soil type(s)
Scil Type 1 Is Anisotropic

Number Of Direction Ranges Specified = 3
Direction Counterclockwige Cohesion Friction
Range Direction Limit Intercept Angle
No. {deg) (psf) (deg)
1 2.0 700.00 37.00
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&.4a0
37.00

0.00
700.00

2 7.0
3 90.0
ANISOTROPIC SOIL NOTES:

{1) an input value of 0.01 for C and/or Phi will cause Anisc

C and/or Phi to be ignored in that range.
{2) An input value of 0.02 for Phi will set both Phi and

C equal to zero, with no water welght in the tension crack.
{3) An input value of 0.03 for Phi will set both Phi and

C equal to zero, with water weight in the tension crack.

1 PIEZOMETRIC SURFACE({S) SPECIFIED
Unit Weight of Water = 62.40 (pcf)
Piezometric Surface No. 1 Specified by 4 Coordinate Points
Pore Pressure Inclination Factor = 1.00
Point X-Water Y-Water
Ko. (£t} (£t}
1 0.00 20.00
2 53.00 22.00
3 124.00 47.00
4 500.00 : 70.00
Janbus Empirical Coef is being used for the case of c & phi both > 0

A Critical Failure Surface Searching Method, Using A2 Random
Technique For Generating Sliding Block Surfaces, Has Been
Specified.

100 Trial Surfaces Have Been Generated.

2 Boxes Specified For Generation Of Central Block Bage
Length Of Line Segments For Active And Passive Portions Of

8liding Block Is 20.0

Box X-Left ¥-Left X-Right Y-Right Height

No. (£t) (ft) (fr) (£t (ft)
1 53.00 26.00 53.¢00 26.00 0.00
2 220.00 36.30 220.00 36.30 ¢.00

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Evaluated. They Are
Ordered - Most Critical First.
* * Safety Factors Are Calculated By The Simplified Janbu Method * *

Total Number of Trial Surfaces Attempted = 100
Number of Trial Surfaces With valid FS = 100
Statistical Data On All Valid FS Values:
FS Max = 2.217 FS5 Min = 1.218 FS Ave = 1.359
Standard Deviation = 0.152 Coefficient of Variation = 11.16 %
Failure Surface Specified By 6 Coordinate Points
Point X-Surt Y-Surf
No. (ft) (fr)
1 53.000 26.000
2 220.000 36.300
3 230.811 53.127
4 242.021 69.690
] 253.704 85.922
6 255.058 90.000
Factor of Safety
kR 1'218 % %k &
Individual data con the 23 =slices
Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge
Slice Width Weight Top Bot Norm Tan Hor ver Load
No. (ft) {1bs) {lbs) ({(1bs) {1lbs) (1bs} {1bsg} {1bs) {1bs)
1 12.0 5227.1 0.0 0.0 0. 0. c.0 0.0 0.0
2 1.8 1631.7 0.0 0.0 n. 0. c.0 0.0 0.0
3 16.9 24540.5 0.0 2589.5 0. 0. 0.0 0.0 0.0
4 0.3 655.%9 0.0 105.0 0. 0. G.0 0.0 6.0
5 2.0 3655.3 0.0 661.9 0. 0. g.0 0.0 0.0
6 3.0 5984 .3 0.0 112%.1 a. 0. 0.0 0.0 0.0
7 7.0 17417.0 0.0 3270.1 0. D. g.0 0.0 0.0
8 25.0 85323.9 0.0 18%941.9 0. 0. 0.0 0.0 0.0
9 2.0 8019.0 0.0 2005.6 0. D. 0.0 0.0 0.0
10 1.0 3980.6 0.0 1030.0 0. 0. 0.0 0.0 0.0
11 2.0 8454 .4 0.0 2058.1 0. 0. 0.0 0.0 0.0
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0.0 86.0 0.0 20.0 0. a. 0.0 0.0 0.0
40.0 227789.5 0.0 41536.9 0. 0. 0.0 0.0 0.0
11.0 75745.4 0.0 11413.8 0. 0. 0.0 0.0 0.0
43.0 2874995.8 0.0 44580.7 0. a. 0.0 0.0 0.0
10.4 57437.1 0.0 10563.0 0. Q. 0.0 0.0 0.0

0.4 1770.6 0.0 32.2 0. 0. 0.0 0.0 0.0

0.3 1264.7 0.0 6.5 0. 0. 0.0 0.0 c.0
10.9 37197.8 0.0 0.0 0. 0. D.0 0.0 ¢.0

2.0 4497.6 0.0 0.0 0. 0. 0.0 0.9 0.0

1.7 3270.9 0.0 0.0 0. 0. 0.0 0.0 0.0

8.0 9327.0 0.0 0.0 0. 0. 0.0 0.0 0.0

1.4 331.3 0.0 0.0 0. 0. 0.0 0.0 0.0

Failure Surface Specified By 6 Coordinate Points

Point X-8urf Y-Surf
No. {£t) {£t)
1 53.000 26.000
2 220.000 36.300
3 227.889 54.678
4 237.620 72.151
5 251.656 B&.398
6 253.842 90.000
Factor of Safety
* &k 1.226 LA
Failure Surface Specified By 6 Coordinate Points
Point X-Surf Y-Surf
No. (ft} (fr}
1 53.000 26.000
2 220.000 36.300
3 231.764 52.474
4 240.743 70.345
5 253 .666 85.610
1 258.043 90.000
Factor of Safety
¥ d Xk 1.226 *kk
Failure Surface Specified By 6 Coordinate Points
Point X-8Surf Y-Surf
No. {ft) {ft)
1 53.000 26.000
2 220.000 36.300
3 231.201 52.869
4 239.513 71.060
5 253.473 85.382
6 256.061 80.000
Factor cof Safety
* k& 1.229 ER R ]
Failure Surface Specified By 6 Coordinate Peints
Point X-Surf Y-Surf
No. {ft) (£t)
1 53.000 26.000
2 220.000 36.300
3 228,553 54.379
4 241.618 65.522
5 254,036 B5.200
6 256.200 90.000
Factor of Safety
* k*k 1.234 *k*
Failure Surface Specified By 6 Coordinate Points
Point X-Surf Y-Surf
No. (fr) (ft}
1 53.000 26.000
2 220.000 36.300
3 227.207 54.956
4 238.121 71.716
5 251.744 86.359
6 2532.034 90.000
Factor of Safety
kR k 1.235 % ks
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Failure Surface Specified By 5 Coordinate Points

Point X-surf Y-Surf
No. (£t} (£t}
1 53.000 26.000
2 220.000 36.300
3 228.146 54.566
4 235.957 72.978
5 241.554 90.000
Factor of Safety
*hh 1.235 * &k
Failure Surface Specified By € Coordinate Points
Point X-Surf Y-Surf
No. {£t) (£t)
1 53.000 26.000
2 220.000 36.300
3 226.922 55.064
4 238.249 71.547
5 246.807 85.623
6 247.153 90.000
Factor of Safety
& % ¥ 1.2386 *hk
Failure Surface Specified By 6 Coordinate Points
Point X-Surf ¥-Surf
No. {(£t) (£t)
1 53.000 26.000
2 220.000 36.300
3 232.024 52.282
4 243.004 68.558
5 249.862 87.786
6 251.655 90.000
Factor of Safety
* k¥ 1.236 *RR
Failure Surface Specified By 6 Coordinate Points
Point X-Surf Y-Surf
No. {ft} {fr}
1 53.000 26.000
2 220.000 36.300
3 226.619 55.173
4 236.282 72.684
5 249.029 88.085
6 25¢.117 90.000
Factor of Safety
*kk 1.237 *kk

*%%* END OF GSTABL7 QUTPUT **#*
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L2 4] @STABL7 ke
** GSTABL7 by Garry H. Gregory, P.E. *¥
** Original Version 1.0, January 1596; Current Version 2.004, June 2003 *+*
{211 Rights Reserved-Unauthorized Use Prohibited)
Ahkhkhkhdddhrhkhk kb ththrkhhkhihwhhhkhhkkhhhkhhbthkhkdkhbhkdhibkkthhkhtthdhddhdhkbkrrddhkhdhddhddikid
SLOPE STABILITY ANALYSIS SYSTEM

Modified Bishop, Simplified Janbu, or GLE Method of Slices.
(Includes Spencer & Morgenstern-Price Type Analysis)
Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
Nonlinear Undrained Shear Strength, Curved Phi Envelope,
Anisotropic Soil, Fiber-Reinforced Scil, Boundary Loads, Water

Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
khkhhhkhkhhkhthhkhhdrhhhhkktrhkhtdhrhrthhkhrrkbhhrtr bbbk bk rkrhkbhdrdhkrhktrddtd

Analysis Run Date: 10/17/2006

Time of Run: 01:11PM

Run By: SR

Input Data Filename: C:\Documents and Settings\srajpal\Desktop\Ilraj\slope\E-E'\2
final design section i-i eand £ FS 1.301.in

Output Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\E-E'\2
final design section i-i eand f F5 1.301.CUT

Unit System: English

Plotted Output Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\E-E'\2
final design section i-i eand £ FS 1.301.PLT
PROBLEM DESCRIPTION: MV/Landslide/011492-001 Section E-E!
E 24411-F 24422 (Risk Level)
BOUNDARY COORDINATES
10 Top Boundaries
18 Total Boundaries

Boundary X-left Y-Left X-Right Y-Right Soil Type
No. (ft) (ft) (ft) (£ft) Below Bnd
I 0.00 26.00 53.00 26.00 1
2 53.00 26.00 65.00 34.00 1
3 65.00 34.00 84.00 44.00 2
4 B4.00 44.00 86.00 42.00 2
5 86.00 42.00 85.00 47.00 2
& B9.00 47.00 121.00 64.00 2
7 121.00 £4.00 123.00 €2.00 2
8 123.00 62.00 126.00 67.00 2
3 126 .00 67.00 166.00 90.00 2
10 166.00 90.00 500.00 90.00 2
11 65.00 34.00 $6.00 32.00 1
12 96 .00 32.00 124.00 46.00 1
13 124.00 46.00 177.00 76.00 3
14 177.00 76.00 244.00 75.00 3
15 244.00 75.00 310.00 65.00 3
16 310.00 65.00 407.00 71.00 3
17 407.00 71.00 500.00 B4.0¢ 3
18 124.00 456.00 500.00 69.00 1

Default Y-Origin = 0.00(ft)
Default X-Plus Value = 0.00(ft}
Default Y-Plus Value = 0.00(ft}
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) {pct) (psf) {deqg) Param. (psf) No.
1 120.0 125.0 700.0 37.0 0.00 c.0 1
2 12¢0.0 125.¢ 300.0 30.0 0.00C 0.0 1
3 12¢.¢ 125.0 500.0C 36.0 0.00 g.0 1

ANISOTROPIC STRENGTH PARBMETERS
1 soil type(s)
80il Type 1 Is Anisotropic

Number Of Direction Ranges Specified = 3
Direction Counterclockwise Cochesion Friction
Range Direction Limit Intercept Angle
No. (deg} {psf) {deg)
1 2.0 700.00 37.00
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2 7.0 0.00 8.00
3 20.0 700.00 37.00
ANISOTROPIC SOIL NOTES:
(1) An input value of 0.01 for C and/or Phi will cause Aniso
C and/or Phi to be ignored in that range.
(2} An input value of 0.02 for Phi will set both Phi and
C equal to zero, with no water weight in the tension crack.
{3} An input value of 0.03 for Phi will set both Phi and
C equal to zero, with water weight in the tension crack.
1 PIEZOMETRIC SURFACE(S) SPECIFIED
Unit Weight of Water = 62.40 (pcf)
Piezometric Surface No. 1 Specified by 4 Coordinate Points

Pore Pressure Inclinaticn Factor = 1.00
Point i-Water Y-Water
No. {ft) (fr)
1 0.00 20.00
2 £3.00 22.00
3 124.00 47.00
4 500.00 70.00

Janbus Empirical Coef is being used for the case of c & phi both > 0
A Critical Failure Surface Searching Methed, Using & Random
Technique For Generating Sliding Block Surfaces, Has Been
Specified.
100 Trial Surfaces Have Been Generated.
2 Boxes Specified For Generation Of Central Block Base
Length Of Line Segments For Active And Passive Portions Of
Sliding Block Is 20.0

Box X-Left ¥-Left X-Right Y-Right Height

No. (ft) (fr) (ft) (ft) (ft)
1 53.00 26.00 53.00 26.00 .00
2 260.00 38.70 260.00 38.70 0.00

Following Are Displayed The Ten Most Critical 0f The Trial
Failure Surfaces Evaluated. They Are
Ordered - Most Critical First.
* * Safety Pactors Are Calculated By The Simplified Janbu Method #* *
Total Number of Trial Surfaces Attempted = 100
Number of Trial Surfaces With Valid FS = 100
Statistical Data On All Valid FS Values:

FS Max = 1.836 FS Min = 1.301 FS Ave = 1.399
Standard Deviation = 0.083 Coefficient of Variation = €.35 %
Failure Surface Specified By & Cocrdinate Points
Point X-Surf Y-Surf
No. (fr) (ft)
1 53.000 26 .000
2 260.000 38.700
3 270.182 55.8%14
4 281.301 72.539
S 291.185 89.926
3 291,253 90.000
Factor of Safety
*Rw 1.301 *k Kk
Individual data on the 23 slices
Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge
Slice Width Weight Top Bot Norm Tan Hor Ver Load
No. (ft) (1bs} (1bs) (1lbs) (1bs)} (1bs) {1bs) (1bs) {1bs)
1 12.90 5229.9 g.0 0.0 0. g. 0.0 0.0 0.0
2 1.8 1617.7 0.0 0.0 Q. a. 0.0 0.0 0.0
3 16.9 24570.6 0.0 2597.90 0. 0. 0.0 0.0 0.0
4 0.3 660.4 0.0 105.3 0. 0. 0.0 0.0 0.0
5 2.0 3661.9 0.0 663.2 a. 0. 0.0 0.0 0.0
3 3.0 598B.5 0.0 1131.2 0. D. D.0 0.0 c.0
7 7.0 17428.2 0.0 3275.6 a. 0. 0.0 0.0 0.0
8 25.0 85380.1 0.0 1B8969.6 Q. 0. G.0 0.0 0.0
9 2.0 B024.8 0.0 2008.4 0. D. 0.0 0.0 Q.0
10 1.0 3983.4 0.0 1031.4 0. 0. 0.0 0.0 0.0
11 2.0 B460.2 0.0 2061.0 0. 0. 0.0 0.0 g.0
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0.0 86.1 0.0 20.1 0. Q 0.0 0.0 0.0
0.0 227s%40.2 0.0 41611.4 0. o 0.0 0.0 0.0
1.0 75788.2 0.0 11439.9 0. 0 0.0 0.0 0.0
7.0 442439.6 0.0 69549.8 0. 0 0.0 0.0 0.0
&€.0 100768B.0 0.0 16625.2 0. 0 0.0 0.0 0.0
9.6 50105.4 0.0 10350.1 0. 0 c.0 0.0 0.0
0.6 2478.0 0.0 37.86 0. o] 0.0 0.0 0.0
0.0 79.2 0.9 0.0 0. 0 0.0 0.0 0.0
5.2 29912.2 0.0 0.0 0. 0 0.0 0.0 0.0
1.5 4396.3 0.0 0.0 0. 0 0.0 0.0 0.0
9.9 10399.6 0.0 0.0 a. 0 0.0 0.0 0.0
c.1 0.3 0. 0.0 0. 0. 0.0 0.0 0.0
Failure Surface Specified By 6 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (fE)

1 53.000 26.000

2 260.000 38.700

3 270.811 55.527

4 282.021 72.090

5 293.704 Bg8.322

] 294,261 90.000

Factor of Safety
*xk 1.302 kK
Failure Surface Specified By 6 Coordinate Points

Point X-Surf Y-Surf

No. {£t) (f£t)
1 53.000 26.000
2 260.000 38.700
3 270.341 55.819
4 283.146 71.182
5 294 .857 87.385
[ 2587 .457 g0.000

Factor of Safety
Tk 1.309 *kk
Failure Surface Specified By & Coordinate Points

Point X-surf Y-Surf
No. (£t} (£t)
1 53.000 26.000
2 260.000 38.700
3 268,604 56.755
4 279.7456 73.365
5 293.832 87.581
6 295,734 20.000
Factor of Safety
*kk 1_310 ek
Failure Surface Specified By 6 Coordinate Points
Point X-Surf Y-Surf
No. (£ft) {£t)
1 53.000 26.000
2 260.000 38.700
3 265.267 56.424
4 281.512 72.237
5 295.634 86.399
[ 298.925 90.000
Factor of Safety
*hx 1.312 LE 2
Failure Surface Specified By 6 Coordinate Points
Point X-Surf Y-Surf
No. (Et) (fr})
1 53.000 26.000
2 260.000 38.700
3 272.027 54.680
4 283.903 70.772
5 2%3.110 88.527
6 254,208 90.000
Factor of Safety
* %k % 1.314 * kW
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Failure Surface Specified By € Coordinate Points

Point X-Surf Y-Surf
No. (fE} (ft)
1 53.000 26.000
2 260.000 38.700
3 267.626 57.189%
4 278.880 73.722
5 290.883 89.720
6 291.159 90.000
Factor of Safety
*kk 1.315 *kk
Failure Surface Specified By 6 Coordinate Points
Point X-sSurf Y-surf
No. (fr) {£t)
1 53.000 26.000
2 260.000 38.700
3 269,382 56.359
4 282.697 71.289
5 292.640 B8.642
) 293.962 90.000
Factor of Safety
LE 3 1.31%5 * k%
Failure Surface Specified By 5 Coordinate Points
Point X-surf ¥-Surf
No. (ft) {£t)
1 53.000 26.000
2 260.000 38.700
3 268.5440 56.7B5
4 279.293 73.649
5 285.325 90.0400
Factor of Safety
*k* 1.31% & &
Failure Surface Specified By 6 Coordinate Points
Point X-surf Y-Surf
No. (ft} (£ft)
1 53.000 26.000
2 260.000 38.700
3 269.774 56.149
4 282,959 71.188
5 296.450 B5.952
& 299.888 9G.000
Factor of Safety
*kk 1.316 * k¥

*x*%* END OF GSTABL7 OQUTPUT ***=*
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ke GSTABRL7 o* R
++* GSTABL7 by Garry H. Gregozry, P.E. **
** Original Version 1.0, January 1996; Current Version 2.004, June 2003 =**
{all Rights Reserved-Unauthorized Use Prohibited)
[ F T FE R EY RS LR R ST FS SR FALS SIS ARSI AL A S A 2 22 R 2R L Rl R Al at st
SLOPE STABILITY ANALYSIS SYSTEM

Modified Bishop, Simplified Janbu, or GLE Method of Slices.
(Includes Spencer & Morgenstern-Price Type Analysis}
Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
Nonlinear Undrained Shear Strength, Curved Phi Envelope,
Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water

Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces,
AEAERERERERRN AR RARERERRA AN TR R T R A R A A AR A Ak hkdwdkkhdbhkbhkdbdbttrbhhdhhkrhdbrrrdrdwn

Analysis Run Date: 10/17/2006

Time of Run: 01:14PM

Run By: SR

Input Data Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\E-E'\2
final design section i-i eand £ FS 1.391.in

Output Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\E-E'\2
final design section i-i eand £ FS 1.381.0UT

Unit System: English

Plotted Qutput Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\E-E'\2
final design section i-i eand £ FS 1.391.PLT
PROBLEM DESCRIPTION: MV/Landslide/011492-001 Section E-E'
E 24411-F 24422 {Risk Level)
BOUNDARY COORDINATES
10 Top Boundaries
18 Total Boundaries

Boundary ¥-Left Y-Left X-Right Y-Right Soil Type
No. {ft) (ft) (ft) (ft) Below Bnd
1 0.00 26.00 53.00 26.00 1
2 53.00 26.00 65.00 34.00 1
3. 65.00 34.00 B4.00 44.00 2
4 84.00 44.00 B6.00 42.00 2
5 86.00 42.00 89.00 47.00 2
& 89.00 47.00 121.400 §4.00 2
7 121.00 64.00 123.00 62.00 2
8 123.00 62.00 126.00 67.00 2
9 i126.00 67.00 166.00 90.00 2
10 166.00 90.00 500.00 90.60 2
11 65.00 34.00 96.00 32.00 1
12 96.00 32.00 124.00 46.00 1
13 124.00 46.00 177.00 76.00 3
14 177.00 76.00 244 .00 75.00 3
15 244.00 75.00 310.00 65.00 3
16 31c.00 §5,00 407.00 71.400 3
17 407.00 71.00 500.00 84.00 3
1lg 124.00 46.00 500.00 62.00 1

Default Y-Origin = 0.00(ft)
Default X-Plus Value = 0.00(ft)
Default Y-Plus Value = 0.00(ft)
ISOTROPIC SOIL PARABRMETERS
3 Type(s) of Soil
S80il Total Saturated Cchesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. (pcf) {pct) {psf) (deg) Param. {psf) No.
1 120.0 125.0 700.0 37.0 0.00 D.0 1
2 120.0 125.0 300.0 30.0 0.00 0.0 1
3 120.0 125.0 500.0 36.0 0.00 0.0 1

ANISOTROPIC STRENGTH PARAMETERS
1 #0il type(s)
Soil Type 1 Is Anisctropic

Number Of Direction Ranges Specified = 3
Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. (deg) (ps£) (deg)
1 2.0 700.00 37.00
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2 7.0 0.00 8.00
3 90.0 700.00 37.00
ANISOTROPIC SOIL NOTES:
{1) An input value of 9.01 for C and/or Phi will cause Aniso
C and/or Phi to be ignored in that range.
(2} An input wvalue of 0.02 for Phi will set both Phi and
C equal to zero, with no water weight in the tension crack.
(2} An input value of 0.03 for Phi will set both Phi and
C equal to zero, with water weight in the tension crack.
1 PIEZOMETRIC SURFACE(S) SPECIFIED
Unit Weight of Water = 62.40 (pct)
Piezometric Surface No. 1 Specified by 4 Coordinate Points
Pore Pressure Inclination Factor = 1.00

Point X-Water Y-Water

No. (ft) {ft)
1 0.00 20.00
2 53.00 22.00
3 124.00 47.00
4 500.00 70.00

Janbus Empirical Coef is being used for the case of ¢ & phi both > 0
A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Sliding Block Surfaces, Has Been
Specified.
100 Trial Surfaces Have Been Cenerated.
2 Boxes Specified For Generation Of Central Block Base
Length Of Line Segments For Active And Passive Portions Of
8liding Block Ie 20.0

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

No. (£t} (£t) (ft) (£t) (ft)
1 53.00 26.00 53.00 26.00 0.00
2 310.00 41.80 310.00 41.80 0.00

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Evaluated. They Are
Ordered - Most Critical First.
* * Safety Factors Are Calculated By The Simplified Janbu Method * *
Total Number of Trial Surfaces Attempted = 100
Number of Trial Surfaces With Valid FS = 100
Statistical Data On All Valid FS Values:

FS Max = 2.174 ¥8 Min = 1.381 FS Ave = 1.480
Standard Deviation = ¢.109 Coefficient of Variation = 7.35 %
Failure Surface Specified By 5 Coordinate Points
Polnt X-Surf Y-Surf
No. (ft) (£t)
i §3.000 26.000
2 310.000 41.800
3 320.377 58.897
4 329.934 76.466
5 342.130 50.000
Factor of Safety
kR 1_391 * ok
Individual data on the 22 slices
Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge
Slice Width Weight Top Bot Norm Tan Hor Ver Load
No. (ft} {1bs} (1bs} {1bs) (1bs) (1bs) {1bs) {lbs) {1bs)
1 12.0 5228.8 0.0 0.0 0. 0. 0.0 0.0 6.0
2 1.8 1623.1 0.0 0.0 Q. 0. 0.0 0.0 0.0
3 16.9 24558.9 0.0 2554.1 0. a. 0.0 0.0 0.0
4 0.3 660.2 0.9 105.2 0. 0. 0.0 0.0 0.0
5 2.0 3660.8 0.0 662.7 0. 0. 0.0 0.0 0.0
6 3.0 5986 .8 0.0 1130.4 0. 0. 0.0 0.0 0.0
7 7.0 17423.8 0.0 3273.5 0. 0. 0.0 0.0 0.0
B 25.0 85358.2 0.0 18858.8 0. 0. 0.0 0.0 0.0
9 2.0 8022.5 0.0 2007.3 0. 0. 0.0 0.0 0.0
1.0 3982.3 0.0 1030.8 0. 0. 0.0 0.0 0.0
2.0 8458.0 0.0 2059.9 0. Q. 0.0 0.0 0.0
0.0 B6.0 0.0 20.0 0. Q. 0.0 0.0 0.0
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40.0 227881.6 0.0 41582.4 a. 0.
11.0 75777 .6 0.0 11429.8B Q. 0.
67.0 442273.4 0.0 65567.2 0. 0.
66.0 403286.0 0.0 68444.3 0. 0.
9.8 47693.5 0.0 10378.9 0. 0.
0.6 2114.2 0.0 37.4 0. 0.
0.1 241.3 0.0 0.5 0. G.
3.7 12339.8 ¢.0 0.0 C. C.
5.8 13015.8 0.0 0.0 0. 0.
12.2 9903.2 g.0 0.0 0. 0.
Failure Surface Specified By 5 Coordinate Points
Point X-Surf ¥-surf
No. (ft) (ft)
1 53.000 26.000
2 31¢.000 41.800
3 320.178 59.016
4 330.247 76.297
5 335.978 80.000
Factor of Safety
k¥ 1.394 k%
Failure Surface Specified By 5 Coordinate Points
Point X-surf Y-Surf
No. (£t} (ft)
1 53.000 26.000
2 310.000 41.800
3 320.073 59.078
4 329.186 76.881
5 342.260 50.000
Factor of Safety
*kw 1.394 *kk
Failure Surface Specified By 5 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 53.000 26.000
2 310.000 41.800
3 321.204 58.367
4 330.830 75.898
5 344.931 90.000
Factor of Safety
* k¥ 1.395 *kk
Faillure Surface Specified By 6 Coordinate Points
Point X-Surf Y-Surf
No. (ft) {ft}
1 53.000 26.000
2 310.000 41.800
3 320.137 £59.041
4 332.576 74.702
5 346.715 88.847
6 347.550 90.000
Factor of Bafety
& b g 1.395 *kk
Failure Surface Specified By 5 Coordinate Points
Point X-Surf ¥-Surf
No. (ft) (fr)
1 53.000 26.000
2 310.000 41.800
3 320.756 58.661
4 329.180 76.B01
5 339.887 80.000
Factor of Safety
¥ %k & 1_395 * %k
Failure Surface Specified By 6 Coordinate Points
Point X-8urf Y-Surt
No. {ft} {£r)
1 53.000 26.000
2 310.000 41.800
3 320.678 58.711
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4 333.324 74.205
5 347.332 88.48B0
6 348.734 90.000
Factor of Safety
e e o 1.397 * k¥
Failure Surface Specified By 6 Coordinate Pocints
Point X-Surf Y-Surf
No. {ft) (ft)
1 53.000 26.000
2 310.000 41.800
3 319.774 59.249
4 332.959 74.288
5 346.450 89.052
6 347.255 80.000
Factor of Safety
*hk 1.358 ke
Failure Surface Specified By 6 Coordinate Points
Point X-Surf Y-Surf
No. (fr}) (££)
1 53.000 26.000
2 310.000 41.800
3 319.151 5%.57%
4 332.657 74.338
5 346.751 B8.489
] 347.605 $0.000
Factor of Safety
*hk® 1.404 ek
Failure Surface Specified By 6 Coordinate Points
Point X-Surf Y-Surf
No. (£t} (£t}
1 $3.000 26.000
2 310.000 41.800
3 320.253 58.972
4 334.276 73.232
5 347.264 88.441
& 348.358 80.000
Factor of Safety
*rk 1.405 *wk

*%%k% END QF GSTABL7 QUTPUT ****

Page 4
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*h Rk GSTABL7 *rddk
** GSTABL7 by Garry H. Gregory, P.E. *¥%
** Original Version 1.0, January 1996; Current Version 2.004, June 2003 **
{All Rights Reserved-Unauthorized Use Prohibited)
****************************************i************i**********i*************i**
SLOPE STABILITY ANALYSIS SYSTEM

Modified Bishop, Simplified Janbu, or GLE Method of Slices.
{Includes Spencer & Morgenstern-Price Type Analysis)
Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
Nonlinear Undrained Shear Strength, Curved Phi Envelope,
Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water

Surfaces, Pseudo-Static & Newmark Earthguake, and Applied Forces.
*********************************************************************************

Analysis Run Date: 10/17/2006

Time of Run: 01:20PM

Run By: SR

Input Data Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\E-E'\2
final design section i-i eand £ FS 1.495.in

Output Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\E-E'\2
final design section i-i eand £ FS 1.49%5.0UT

Unit System: English

Plotted Output Filename: C:\Documents and Settings\srajpal\Desktop\Iraj\slope\E-E'\2
final design section i-i eand £ FS 1.4595.PLT
PROELEM DESCRIPTION: MV/Landslide/0114%2-001 Section E-E'
E 24411-F 24422 (Risk Level)
BOUNDARY COORDINATES
10 Top Boundaries
18 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. (£} {ft) (ft) (fe) Below Bnd
1 0.00 26.00 £3.00 26.00 1
2 53.00 26.00 65.00 34.00 1
3 65.00 34.00 84 .00 44 .00 2
4 84.00 44.00 86.00 42.00 2
5 86 .00 42.00 89,00 47.00 2
& 89.00 47.00 121.00 64 .00 2
7 121.40 64.00 123.00 62.00 2
8 123.400 62.00 126.400 67.00 ]
9 126.00 67.00 166.00 90,00 2
10 166.00 90.00 500.00 290.00 2
11 65.00 34.00 96.00 32.00 1
12 86.00 32.00 124.00 46.00 1
13 124 .00 46.00 177.00 76.00 3
14 177.00 76.00 244.00 75.00 3
1S 244 .00 75.00 310.00 65.00 3
16 310.00 65.00 407.00 71.00 3
17 407.00 71.00 500.00 84.00 3
18 124.00 46.00 500.00 £9.00 1

Default Y-Origin = 0.00(ft}
Default X-Plus Values = 0.00(ft)
Default Y-Plus Value = 0.00(ft)
ISOTROPIC S0IL PARARMETERS
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) {pct) (psf) (deg) Param. {psf} No.
1 120.¢0 125.0 700.0 37.0 0.00 0.0 1
2 120.¢ 125.0 3300.0 30.0 0.00 0.0 1
3 120.0 125.0 500.0 36.0 0.00 0.0 1

ANISOTROPIC STRENGTH PARAMETERS
1 soil type(s)
Soil Type 1 Is Anisotropic
Number Of Direction Ranges Specified = 3

Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. (deq) {paf) {deg)

1 2.0 700.0a0 37.00

FIGURE A1-154
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2 7.0 0.00 8.00
3 90.0 700.00 37.00
ANISQTROPIC SOIL NOTES:
{1) An input value of 0.01 for C and/or Phi will cause BRniso
C and/or Phi to be ignored in that range.
{2) An input value of 0.02 for Phi will set both Phi and
C equal to zero, with no water weight in the tension crack.
{(3) An input value of 0.03 for Phi will set both Phi and
C equal to zero, with water weight in the tension crack.
1 PIEZOMETRIC SURFACE(S) SPECIFIED
Unit Weight of Water = 62.40 (pcf)
Piezometric Surface No. 1 Specified by 4 Coordinate Points

Pore Pressure Inclination Factor = 1.00
Point X-Water Y-Water
Na. {(fe) {£t)
1 Q.00 20.00
2 53.00 22.00
3 124.00 47.00
4 500.00 70.00

Janbus Empirical Coef is being used for the case of c & phi both > 0
A Critical Failure Surface Searching Method, Using A Random
Technicque For Generating 8liding Block Surfaces, Has Been
Specified.
100 Trial Surfaces Have Been Generated.
2 Boxes Specified For Generation Of Central Block Base
Length Of Line Segments For Active And Passive Portions Of
8liding Block Is 20.0

Box X-Left ¥-Left X-Right Y-Right Height

No. (£t} (ft) (£t} (£t) (ft}
1 53.00 26.00 83.00 26.00 0.0C
2 37¢.00 45.50 370.00 45.50 0.00

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Evaluated. They Are
Ordered - Most Critical First.
* * Safety Factors Are Calculated By The Simplified Janbu Method * *
Total Number of Trial Surfaces Attempted = 100
Number of Trial Surfaces With Valid FS§ = 100
Statistical Data On All Valid FS Values:

FS Max = 2.199 FS Min = 1.435 FS Ave = 1.578
Standard Deviation = ¢.102 Coefficient of Variation = 6.48 %
Failure Surface Specified By 5 Coordinate Points
Point X-Surf Y-Surf
No. (£t) (£t)
1 53.000 26.000
2 370.000 45.500
3 380.807 62.329
4 390.985 79.545
5 397.077 80.000
Factor of Safety
* k¥ 1_495 * ok
Individual data on the 23 slices
Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge
Slice Width  Weight Top Bot Norm Tan Hor Ver Load
No. (fr) (1bs) (lbs} {1lbs) {1bs) {(1bs} (1bs) (lbs) (1bs)
1 12.0 5228.5 0.0 0.0 0. 0. 0.0 0.0 0.0
2 1.8 1624 .6 0.0 0.0 0. 0. 0.0 0.0 0.0
3 16.9 24555 .6 0.0 2593.2 0. 0. 0.0 0.0 0.0
4 0.3 660.2 0.0 105.2 0. 0. 0.0 0.0 0.0
S 2.0 3660.6 0.0 662.6 0. 0. 0.0 0.0 0.0
6 3.0 5986.4 0.0 1130.1 0. 0. 0.0 0.0 0.0
7 7.0 17422.6 0.0 3272.8 0. 0. 0.0 0.0 0.0
8 25.0 B5352.0 0.0 18855.8 0. Q. 0.0 0.0 0.¢
] 2.0 8021.8 0.0 2007.0 0. 0. 0.0 g.0 0.0
1.0 3582.0 0.0 1030.7 0. 0. 6.0 0.0 0.0
2.0 8457.3 0.0 2059.6 Q. a. c.0 0.0 0.0
0.0 86.0 0.0 20.0 0. a. ¢.0 0.0 ¢.0
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40.0 227865.0 0.0 41574.3 0. 0. 0.0 0.0 0.0
11.0 75771.8 0.0 11426.9 0. 0. 0.0 0.0 c.0
67.0 442226.5 0.0 69543.9 0. 0. 0.0 0.0 0.0
66.0 403220.2 0.0 68411.6 0. 0. 0.0 0.0 0.0
60.0 338654.5 0.0 62111.0 0. g. 0.0 0.0 0.0
10.4 45862.2 0.0 10530.1 0. 0. 0.0 0.0 0.0
0.4 1393.1 0.0 33.0 0. 0. 0.0 6.0 0.0
0.2 769.1 0.0 5.4 0. 0. 0.0 0.0 0.0
4.1 116598 .4 0.0 0.0 0. 0. 0.0 0.0 0.0
5.9 10816.0 0.0 0.0 0. 0. 0.0 0.0 0.0
6.1 3821.3 Q. 0.0 0. 0. 0.0 0.0 0.0
Failure Surface Specified By 5 Coordinate Points
Point X-8Burf Y-Surf
No. (£t) {ft)
1 53.000 26.000
2 370.000 45.500
3 380.377 62.597
4 389.934 80.166
5 398.796 90.000
Factor of Safety
*kk 1_496 * k¥
Failure Surface Specified By 5 Coordinate Points
Paint X-8urf Y-Surf
No. (£ft) (ft}
1 53.000 26.000
2 370.000 45.500
3 380.544 62.240
4 391.317 79.340
5 396.131 90.000
Factor of Safety
*k* 1.497 xk
Failure Surface Specified By 5 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (£r)
1 53.000 26.000
2 370.000 45.500
3 382.164 61.376
4 393.674 77.732
5 405.344 90.000
Factor of Safety
Rk 1.501 *kk
Failure Surface Specified By 5 Coordinate Points
Point X-Surf Y-Surf
No. {ft) {ft)
1 53.000 26.000
2 370.000 45.500
3 381.764 61.674
4 390.743 79.545
5 399.594 8¢.000
Factor of Safety
* ko 1.502 ¥ oh
Failure Surface Specified By 5 Coordinate Points
Point X-Surf Y-Surf
No. {(fr) (ft)
1 53.000 26.000
2 370.000 45.500
3 379.079 63.321
4 388.118 B1.161
s 395.817 90.000
Factor of Safety
*u Kk 1.502 * R *
Failure Surface Specified By 5 Coordinate Points
Point X-Surf Y-Surf
No. (ft) {f)
1 53.000 26.000
2 370.000 45.500
3 379.313 63.19%
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4 389.064 80.661
5 392.653 20.000
Factor of Safety
% %k & 1_502 % ¥k %
Failure Surface Specified By 5 Coordinate Points
Point X-sSurf Y-Surf
No. (£t} (ft)
1 53.000 26.000Q
2 370.000 45.500
3 381.210 62.063
4 392.853 78.256
S 396.780 20.000
Factor of safety
*kk 1_504 * %k
Failure Surface Specified By 5 Coordinate Points
Point X-8urf Y-Surf
No. (£t} (ft)
1 53.000 26.000
2 370.000 45.500
3 382.747 60.912
4 392.670 78.276
5 400.550 9¢.000
Factor of Safety
% 9k 1'505 ek
FPailure Surface Specified By 5 Coordinate Points
Point X-Surf Y-surf
No. {ft) (£t}
1 53.000 26.000
2 370.000 45.500
3 379.562 63.066
4 393.324 77.578
5 400.652 50.000

Factor of Safety
sk ke 1.508% *kk
**x%* END OF GSTABL7 OUTPUT **¥**
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ek & GSTABLT k¥
** GSTABL7 by Garry H. Gregory, P.E. *=*
** Original Version 1.0, January 1996; Current Version 2.004, June 2003 =*»
{all Rights Resgerved-Unauthorized Use Prohibited)
B g Y L 2 L R XA R 222 XXX ESES I ARSI LS A2 SR 2R R SRR At 2 d el )
SLOPE STABILITY ANALYSIS SYSTEM

Modified Bishop, Simplified Janbu, or GLE Method of Slices.
(Includes Spencer & Morgenstern-Price Type Analysis)
Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
Nonlinear Undrained Shear Strength, Curved Phi Envelope,
Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water

Surfaces, Pseudo-Static & Newmark EBarthquake, and Applied Forces.
Ak khhhhkhhkhkrhkkhdkkrhhrxr b hkrkdrdrrdhrkrdrdrhrbrbrhbrrhdhrhkrd bkttt htirtit

Analysis Run Date: 10/17/2006

Time of Run: 05:56PM

Run By: SR

Input Data Filename: ¢:\Documents and Settings\srajpal\Desktop\Iraj\sectiondd.in
Output Filename: c:\Documents and Settings\srajpal\Desktop\Iraj\sectiondd.QUT
Unit System: English

Plotted Qutput Filename: c:\Documents and Settings\srajpal\Desktop\Iraj\sectiondd.PLT
PROBLEM DESCRIPTION: MV/Landslide/011452-001
dl (Search for min.)
BOUNDARY COORDINATES
8 Top Boundaries
11 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. {ft) {£t) {£t) {(ft} Below Bnd
1 0.00 452.50 48.00 452.50 1
2 48.00 452.50 125.Q0 462.5%0 1
3 125.00 462.50 140.50 467.50 1
4 140.50 467.50 240.00 471.20 1
5 240.00 471.20 283.20 496.20 2
6 283.20 496.20 32g.80 517.50 1
7 328.80 517.50 453.60 508.75 1
8 453.60 508.75 616.80 508.75 3
9 283.20 496.20 453.60 508.75 2
1o 453.60 508.75 528.00 482.50 2
11 240.00 471.20 618.80 482.50 1
User Specified Y-Origin = 400.00 (£t}

Default X-Plus Value = 0.00(ft}
Default Y-Plus Value = 0.00({ft)
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. (pct) {pct) (psf) {deg) Param. {psf} No.
1 120.0 125.0 700.0 37.0 Q.90 0.0 1
2 120.0 125.0 500.0 36.0 0.00 0.0 1
3 120.0 125.0 300.0 30.0 0.00 0.0 1

ANTISOTROPIC STRENGTH PARAMETERS
1 soil type(s)
Soil Type 1 Is Aniscotropic
Number Of Direction Ranges Specified = 3

Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. {deg) (psf) (deq)

1 2.0 700.00 37.00

2 7.0 0.00 8.00

3 80.0 700.00 37.00

ANISOTROPIC SQIL NOTES:
{1) An input value of 0.01 for C and/or Phi will cause Aniso
C and/or Phi to be ignored in that range.
{2) An input wvalue of 0.02 for Phi will set both Phi and
C equal to zero, with no water weight in the tension crack.
{(3) An input value of 0.03 for Phi will set both Phi and
C equal to zero, with water weight in the temsion crack.
1 PIEZOMETRIC SURFACE(S) SPECIFIED

FIGURE A1-159




¢:\Documents and Settings\srajpal\Desktop\Iraj\sectiondd.OUT Page 2

Unit Weight of Water = 62.40 (pef)
Piezometric Surface No. 1 Specified by 4 Coordinate Points
Pore Pressure Inclination Factor = 1.00
Point X-Water Y-Water
No. (£t} (EE)
1 0.00 435.5Q
2 210.00 451 .40
3 260.00 473.80
4 528.00 481 .80

Janbus Empirical Cvef is being used for the case of ¢ & phi both > 0
A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Sliding Block Surfaces, Has Been
Specified.

400 Trial Surfaces Have Been Generated.

2 Boxes Specified For Generation Qf Central Block Base
Length Of Line Segwents For Active And Passive Portions Of

Sliding Block Is 20.0

Box X-Left Y-Laft X-Right Y-Right Height

No. (ft) (ft) (fr} {£t) (£t}
1 30.00 439.70 210.00 446.70 0.00
2 240.00 448.40 400.00 457.50 0.00

WARNING! The factor of safety calculation did not converge in 20 iterations.
The Trial Failure Surface In Question Is Defined
By The Following 6 Coordinate Points

Point X-Surf Y-Surf
No. {fr}) (ft)
1 109.592 460.54
2 112.97 457.54
3 127.20 443.48 -
4 247.88 448._85
5 248.08 468. 85
[ 259.84 482.68

Factor of Safety for the Preceding Surface is Between22.148 and22.135
Following Are Digplayed The Ten Most Critical ¢f The Trial

Failure Surfaces Evaluated. They Are

Ordered - Most Critical First.

* * gafety Factors Are Calculated By The Simplified Janbu Method * *
Total Number of Trial Surfaces Attempted = 400

WARNING| The Factor of Safety Calculation for one or More Trial Surfaces
Did Not Converge in 20 Iterations.

Number of Trial Surfaces with Non-Converged FS = 1

Number of Trial Surfaces With Valid F8 = 399

Percentage of Trial Surfaces With Non-Valid FS Solutions

of the Total Attempted = 0.2 %

Statistical Data On All Valid FS Values:

FS Max = 35.408 FS Min = 1.622 FS Ave = 2.644
Standarxd Deviation = 2.048 Coefficient of Variation = 77.45 %
Failure Surface Specified By 8 Coordinate Points
Point X-Surf Y-Surf
No. (Et) {£t)
1 48.225 452,529
2 62.904 440.980
3 302.285 451.943
4 315.436 467.020
5 329.325 481.410
6 341.318 497.416
7 353,657 $13.156
8 355.978 515.594
Factor of Safety
* kK 1.622 kkw
Individual data on the 19 slices
Water Water Tie Tie Earthgquake
Force Force Force Force Force Surcharge
Slice Width Weight Top Bot Norm Tan Hor Ver Load
No. (fr} (lbs) (lbs) (1bs} (1bs} (1bs) (lbs) {1bs) {1bs)
1 12.2 8196.0 0.0 0.0 o. 0. 0.0 g.0 0.0
2 2.5 3668.2 0.4Q 204.6 0. Q. 0.0 g.0 0.0
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62.1 120470.2 0.0 9396.2 0. 0. 0.0 0.0 0.0
.5 38948.7 0.0 2753.7 0. 0. 0.0 0.0 0.0
5 180195.7 0.0 14352.9 0. 0. 0.0 0.0 0.0
0 81518.2 0.0 18209.0 a. 0. 0.0 0.0 0.0
.2 49179.6 0.0 17869.0 0. 0. 0.0 0.0 ¢.0
.8 18651.2 0.0 6832.2 Q. 0. 0.0 0.0 0.0
2 111174.9 0.0 34214.1 0. 0. 0.0 0.0 0.0
1 11l4852.6 0.0 27757.9 0. 0. 0.0 0.0 0.0
.1 77842.3 0.0 19889.8 0. 0. 0.0 0.0 0.0

6.4 32697.4 0.0 2997.1 0. 0. 0.0 0.0 0.0
2.0 9581.3 0.0 179.4 a. 0. ¢.0 0.0 0.0
5.0 22745.4 0.0 0.0 0. 0. ¢.0 0.0 0.0
0.5 2291.7 0.0 0.0 a. 0. 0.0 0.0 0.0
2.0 39763.3 0.0 0.0 Q. 0. 0.0 0.0 0.0
2.5 5351.6 0.0 0.0 Q. 0. 0.0 0.0 0.0
9.8 10793.4 0.0 0.0 Q. 0. 0.0 0.0 0.0
2.3 362.3 0.0 0.0 0. Q. 0.0 0.0 0.0
Failure Surface Specified By B8 Coordinate Points
Point X-Surf Y-Surf
No. (Et) (ft)
1 34.194 452.500
2 37.013 450.418
3 54.467 440.651
4 314.755 452.654
5 326.183 469.095
6 339.913 483.638
7 344.370 503.135
8 351.876 515.882
Factor of Safety
% gk 1'633 *k ok
Failure Surface Specified By 8 Coordinate Points
Point X-8urf Y-Surf
No. (ft) {ft)
1 37.149 452.500
2 46.597 447.623
3 65.4397 441.080
4 309.287 452.341
5 323.426 466.486
4 331.822 484.639
7 337.290 503.877
8 346.355 516.269
Factoxr of Safety
* %% 1.658 EE L]
Failure Surface Specified By 8 Coordinate Points
Point X-Surf Y-Surf
No. (£t) (ft)
1 76.196 456.162
2 B0O.659 452.430
3 97.928 442 .342
4 326.240 453.305
5 336.366 470 .552
6 345,972 488.094
7 358.465 503.712
8 368.416 514.722
Factor of Safety
* ok 1.676 ke k
Failure Surface Specified By 7 Coordinate Points
Point X-Surf ¥Y-Surf
No. (£Et) (ft)
1 50.834 452 .868
2 65.101 441.065
3 297.373 451.663
4 308.389 468.369
5 320.847 483.959
6 327.179 502.871
7 337.687 516.877

Factor of Safety
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* k& 1_684 * kK
Failure Surface Specified By 8 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 62.465 454.379
2 65.962 452.983
3 82.504 441.742
4 341.592 454.178
5 351.623 471.481
& 363.472 487.593
7 376.103 503.089
3] 381.666 513.793
Factor of Safety
LE L} 1.68%5 *k*
Failure Surface Specified By B8 Coordinate Points
Point X-surf Y-Surf
No. (ft) (ft)
1 29.943 452.500
2 30.058 452.418
3 45.985 440,322
4 308.193 452.279
L 320.434 468.095
6 334.169 482.633
7 345.566 499.068
8 3465.342 516.270
Factor of Safety
* %% 1_692 * kA
Failure Surface Specified By 8 Coordinate Points
Point X-8urf ¥Y-Surf
No. (£t) {ft)
1 48.670 452.587
2 51.703 449.568
3 69.891 441.251
4 299,443 451.781
5 310.906 468.170
3 323.589 4B83.635
7 327.643 503.219
a 340.315 516.693

Factor of Safety
*kk 1.711 *kk
Failure Surface Specified By 7 Coordinate Points

Point X-surf Y-Surf

No. (ft) (fr}
1 66.686 454 .927
2 81,317 441.6986
3 305.850 452.145
4 318.451 467 .676
5 327.163 485.679
[ 334.250 504.381
7 345.438 516.333

Factor of Safety
Tk 1.715 Tk
Failure Surface Specified By 7 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (£E)
1 45.907 452.500
2 58.949 440.826
3 343.154 454 .267
4 357.158 468.546
5 364.086 487.308
& 376.247 503.186
7 382.775 513.716
Factor of Safety
& ¥ % 1.718 kh*®

**%% END OF GSTABL7Y OUTPUT #***¥
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®%% QSTABLYT e*
** GSTABL7 by Garry H. Gregory, P.E. **
** Original Version 1.0, January 1996; Current Version 2.004, June 2003 **
(All Rights Reserved-Unauthorized Use Prohibited)
************************************************i********************************
SLOPE STABILITY ANALYSIS SYSTEM
Modified Bishop, Siwplified Janbu, or GLE Method of Slices.
{Includes Spencer & Morgenstern-Price Type Analysis)
Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
Nonlinear Undrained Shear Strength, Curved Phi Envelope,
Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water

Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
***********************t*********************************************************

Analysis Run Date: 10/17/2006

Time of Run: 05:51PM

Run By: SR

Input Data Filename: c:\Documents and Settings\srajpal\Desktop\Iraj\dd.in
Cutput Filename: ¢:\Documents and Settings\srajpal\Desktop\lraj\dd.OQUT
Unit System: English

Plotted Output Filename: c:\Documents and Settinge\srajpal\Desktop\Iraj\dd.PLT
PROBLEM DESCRIPTION: 0114592.001/ Cross Section at d2
{Search for min.}
BOUNDARY COQRDINATES
9 Top Boundaries
12 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right So0il Type
No. (£t) {££) (ft) (ft) Below Bnd
1 0.00 442.50 45.80 445.60 1
2 45.80 445.60 69.60 453.75 1
3 69.60 453.75 125.60 453.75% 1
4 129.60 453.75 147.60 460.00 1
5 147.60 460.00 234 .00 465.00 1
6 234,00 465.00 276.00 491.25 2
7 276.00 491.25 315.60 513.75 1
8 315.60 513.78 360.00 511.50 1
] 360.00 511.50 435.80 508.50 3
10 360.00 511.50 435.00 495.00 1
11 276.00 491.25 435.00 495,00 2
12 234.00 465,00 435.00 468.75 1
User Specified ¥Y-Origin = 400.00(ft}

Default X-Plus Value = 9.00(£ft)
Default ¥-Plus Value = 0.00(ft)
ISOTROPIC SOIL PARAMETERS
3 Type(s) of Soil
Soil Total Saturated Cohesicn Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. (pcf} {pcf) (pef} {deg) Param. {psf) No.
1 120.0 125.0 700.0 37.0 0.00 0.0 1
2 120.0 125.0 500.0 36.0 0.00 0.0 1
3 120.0 125.¢ 300.0 36.0 0.00 0.0 1

ANISOTROPIC STRENGTH PARRMETERS
1 soil type(s)
Soil Type 1 Is Anisotropic

Number Of Direction Ranges Specified = 3
Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. {deqg) (paf} {deq)
1 2.0 700.00 37.00
2 7.0 0.00 8.00
3 90.0 700.00 37.00

ANISOTROPIC SOIL NOTES:
{1) An input value of 0.01 for C and/or Phi will cause Aniso
¢ and/or Phi to be ignored in that range.
(2) An input value of 0.02 for Phi will set both Phi and
C equal to zero, with no water weight in the tension crack.
{3) An input value of 0.03 for Phi will set beth Phi and
C equal to zero, with water weight in the tension crack.
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1 PIEZOMETRIC SURFACE(S) SPECIFIED
Unit Weight of Water = 62.50 [pcf)
Piezometric Surface No. 1 Specified by 4 Coordinate Points

Pore Pressure Inclination Factor = 1.00
Point X-Water Y-Water
No. (Et) (£t}
1 0.00 432.00
2 200.00 445 .80
3 250.00 467.60
4 435.00 470.80¢

Janbus Empirical Coef is being used for the case of c & phi both > 0
A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Sliding Block Surfaces, Has Been
Specified.
600 Trial Surfaces Have Been Generated.
2 Boxes Specified For Generation Of Central Block Base
tength Of Line Segments For Active And Passive Portions Of
Sliding Block Is 15.0

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

No. (ft) {ft) (fE) (£t) (ft}
1 30.00 432.07 230.00 445.87 0.00
2 240.00 446.56 350.00 454.15 0.00

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Evaluated. They Are
Ordered - Most Critical First.
* * gafety Factors Are Calculated By The Simplified Janbu Method * *
Total Number of Trial Surfaces Attempted = 600
Number of Trial Surfaces With valid FS = 600
Statistical Data On All Vvalid FS Values:

FS Max = 53.677 FS Min = 1.522 FS Ave = 2.495
Standard Deviation = 2.423 Coefficient of Variation = 97.14 %
Failure Surface Specified By 9 Coordinate Points
Point X-5urf Y-Surf
No. (ft) (ft)
1 23.3895 444.083
2 33.035 438.646
3 47.029 433.245
4 3095.898 451.383
S 319.538 462.875
] 325.575 476.607
7 335.941 487.449
8 346.338 49B.260
9 352.048 511.%03
Factor of Safety
de ke & 1.522 ke k
Individual data on the 22 slices
Water Water Tie Tie Earthguake
Force Force Force Force Force Surcharge
Slice WwWidth  Weight Top Bot Norm Tan Hor Ver Load
No. {£e) (1bs) {lbg) (lbs) (1bs) {1bs) {lbs)} {1bs} {1bs)
1 9.6 3522.4 0.0 0.0 0. G. 6.0 0.0 0.0
2 9.6 9521.4 0.0 0.0 Q. 0. 0.0 0.0 0.0
3 3.2 4253.7 0.0 152.59 0. c. 0.0 0.0 0.0
4 1.2 1828.5 0.0 141.6 Q. C. 0.0 0.0 0.0
5 22.6 43187.8 0.0 2828.1 0. 0. 0.0 0.0 0.0
) 60.0 122118.7 0.0 7517.8 Q. . 0.0 0.0 0.0
7 18.40 37573.0 0.0 2255.3 0. 0. C.0 0.0 0.¢
8 52.4 123250.8 0.0 6565.5 0. ¢. 0.0 0.0 0.C
S 34.0 79096.9 0.0 17545.5 Q. 0. 0.0 0.0 0.0
10 10.5 28250.5 0.0 10774.4 Q. C. 0.0 0.0 0.0
11 5.5 17882.4 0.0 665681.0 a. c. 0.0 0.0 0.0
12 26.0 111689.5 0.0 32052.5 0. c. 0.0 0.0 0.0
13 33.9% 209173.¢0 0.0 38500.9 Q. Q. 0.0 0.0 0.0
iz 5.7 39635.9 0.0 7710.0 Q. G. 0.0 0.0 0.0
15 3.9 25264 .4 0.0 3155.9 0. ¢. [ 0.0 0.0
1s 1.6 9683.8 0.0 1041.4 8 Q. 6.0 0.0 0.0
17 1.0 5362.7 0.0 167.2 a. c. ¢.0 0.0 0.0
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3.4 le621.1 0.0 G.0 0. D. 0.0 0.0 0.0
0.4 38503.2 0.0 0.0 0. 0. 0.0 0.0 g.0
5.1 13838.0 0.0 0.0 0. 0. 0.0 0.0 0.0
5.3 10618.3 0.0 0.0 0. 0. 0.0 0.0 0.0
5.7 4772.8 a. 0.0 0. 0. 0.0 0.0 g.0
Failure Surface Specified By 10 Coordinate Points
Point X-Surf Y-surf
No. (£r) (ft)
1 21.71e 443,970
2 30.778 436.614
3 45.369 433.130
4 303.398 450.935
5 310.876 483.938
6 317.918 477.183
7 327.899 488.380
8 335.356 501.385
g 345.823 512.135
10 345.897 512.215
Factor of Safety
* R 1.530 * kK
Failure Surface Specified By 10 Coordinate Points
Point X-surf Y-Surf
No. {ft) (£t}
1 21.71e 443.970
2 30.778 436.614
3 45,369 433.13¢0
4 303.399 450.935%5
5 310.876 4631.938
6 317.518 477.183
7 327.889 488.380
8 335.356 501.395
g 345.823 512.139
10 345.897 512.215
Factor of Safety
&k 1.530 LE & ]
Failure Surface Specified By 10 Coordinate Points
Point X~-surf Y-Surf
No. (ft) (fr)
1 17.274 443.669
2 21.887 440.078
3 34.773 432.399
4 313.685 451 .644
5 317.980 466.016
3 328.216 476.981
7 338.451 487.946
8 348.370 499,198
9 357.547 511.064
10 357.9%6 511.602

owmqmmmwt&l—’g

=

Factor of Safety

1.555  rxx

Failure Surface Specified By 10 Coordinate Points
Point

W

X-Surf Y-Surf
(ft} (fe}
17.274 443 .669
21.887 440.078
34.773 432.399

313.685 451 .644

317.880 466.016

328.216 476.981

338.451 487.546

348.370 499,198

357.547 511.064

357.9%6 511.602

Factor of Safety

1.555 dekk

Failure Surface Specified By 9 Coordinate Points
X-Surt Y-Surf

* %k *

Point
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No. (£t} (Et)
1 20.065 443.858
2 21.773 442,156
3 33.064 432.281
4 294.053 450.230
=3 300.830 463.672
) 310.2490 475.353
7 318.871 487.759
8 324.231 501.691
9 330.776 512.981

Factor of Safety
*hk 1.564 *kk
Failure Surface Specified By 9 Coordinate Pecints

Point X-Surf Y-Surf

No. {ft) (£t}
1 20.065% 443 .858
2 21.773 442,156
3 33.064 432.281
4 294.053 450,290
5 300.830 463.672
[ 310.240 475.353
7 318.671 487.759
8 324.231 501.691
9 330.778 512.981

Factor of Safety
*kk 1.564 k%
Failure Surface Specified By 9 Coordinate Points

Point X-Surf Y-Surf

No. (£t} (£t)
1 18.3B2 443.744
2 27.151 441.555
3 39.265 432.709
4 311.85%9 451.518
5 322.464 462.1286
[ 327.367 476.302
7 333.206 490,119
8 343.655 500.881
9 349.718 512.¢21

Factor of Safety
*hkH 1_565 *k*
Failure Surface Specified By 9 Coordinate Points

Point X-Surf Y-Surf

No. (ft) (ft)
1 la.382 443.744
2 27.151 441.555
3 39.265 4312.709
4 311.859 451.518
5 322.464 462.126
6 327.367 476 .302
7 333.206 490.119
8 343 .655 500.881
] 349.718 512.021

Factor of Safety
*hk 1.565 *h*E
Failure Surface Specified By 10 Coordinate Points

Point X-Surf Y-Surf

No. (ft) (£t
1 29.756 444 .514
2 40.639 438.469
3 54.890 433 .787
4 334.202 453 .060
5 342 .8B66 465.305
[ 353.284 476.097
7 363.224 487.330
8 373.634 498.130
9 383 .424 509.485
10 383.698 510.560
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Factor of Safety

EhE 1.578 LTS
*%%* END OF GSTABL7 QUTPUT ****

FIGURE A1-168
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% % GSTABL? * i
** GSTABL7 by Garry H. Gregory, P.E. **
** Original Version 1.0, January 1996; Current Version 2.004, June 2003 =**
{311 Rights Reserved-Unauthorized Use Prchibited)
*********************************************************************************
SLOPE STARBRILITY ANALYSIS SYSTEM

Modified Bishop, Simplified Janbu, or GLE Method of Slices.
{Includes Spencer & Morgenstern-Price Type Analysis)
Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
Nonlinear Undrained Shear Strength, Curved Phi Envelope,
Anisotropic Soil, Fiber-Reinforced Soil, Roundary Loads, Water

Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Porces.
***!*****************************************************************************

Analysis Run Date: 10/17/2008

Time of Run: 03:51PM

Run By: SR

Input Data Filename: p:\Leighton\011000—011500\011492.001\ENG\Slope Stability\Oct
ober 2006\ddd-ddd’r3.in

Output Filename: p:\Leighton\011000-0115004011492.001\ENG\Slope Stability\Qct
ober 2006\ddd-ddd’'r3.CUT

Unit System: English

Plotted Output Filename: p:\Leighton\011000-011500\011492.001\ENG\Slope Stability\Oct
ober 2006\ddd-ddd'r3.PLT
PROBLEM DESCRIPTICN: MV Landslide/ 011492-001 Sec d3
(Search for min.)
BOUNDARY COORDINATES
7 Top Boundaries
9 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right S50il Type
No. {ft) (ft) {£r) {ft) Below Bnd
1 100.00 435.00 126.00 436.00 1
2 126.00 436.00 150.00 446.00 1
3 150.00 446.Q0 244.00 452.00 1
4 244.00 452.00 263.00 459.00 1L
5 263.00 459.00 329.00 4B6.00 2
6 329.00 486.00 373.00 508.00 1
7 373.00 509.00 496.00 508.00 1
8 329.00 486.00 4596.00 491.00 2
9 263.00 453.00 496.00 469.00 1
User Specified Y-Origin = 350.00(ft)

pefault X-Plus Value = 0.00(ft)
Default ¥-Plus Value = 0.00({ft)
ISOTROPIC SOIL PARAMETERS
2 Type{s) of Secil
Soil Total BSaturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. ({(pcf) (pcf) {psf} (deg) Param. {psf} No.
1 120.0 125.0 700.0 37.0 0.400 0.0 1
2 120.0 125.0 500.0 36.0 0.00 0.0 1

ANISOTROPIC STRENGTH PARAMETERS
1 soil type(s)
Soil Type 1 Is Anisotropic

Number Of Direction Ranges Specified = 3
Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. {deg) {(psf) {deq}
1 2.0 700.00 37.00
2 7.0 0.00 8.00
3 90.0 700.00 37.00

ANISOTROPIC SOIL NOTES:
{1} An input value of 0.0l for C and/or Phi will cause Aniso
€ and/or Phi to be ignored in that range.
(2} An input value of 0.02 for Phi will set both Phi and
C equal to zero, with no water weight in the tension crack.
(3} &n input value of 0.03 for Phi will set beth Phi and
C equal to zero, with water weight in the temsion crack.
1 PIEZOMETRIC SURFACE(S) SPECIFIED
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Unit Weight of Water = 62.40 (pcf)
Piezometric Surface No. 1 Specified by 4 Coordinate Points

Pore Pressure Inclination Factor = 1.00
Point X-Water Y-Water
No. (£t} (fr)
1 100.00 429.00
2 240.00 448.00
3 280.00 461.00
4 456.00 473.00

Janbus Empiriecal Coef iz being used for the case of ¢ & phi both > 0
A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Sliding Block Surfaces, Has Been
Specified.
The Active And Passive Portions Of The Sliding Surfaces
Are Generated According To The Rankine Theory.
400 Trizl Surfaces Have Been Generated.
2 Boxes Specified For Generation Of Central Block Base
Length Of Line Segments For Active And Passive Portions Of
8liding Block Is 15.0

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

No. (ft) (fe) (ft) (£t} {£t)
1 126.00 430.10 320.00 445.80 1.00
2 323.00 446.00 496.00 460.00 1.00

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Evaluated. They Are
Ordered - Most Critical First.
* * gSafety Factors Are Calculated By The Simplified Janbu Method * *
Total Number of Trial Surfaces Attempted = 400
Number of Trial Surfaces With Valid FS = 400
Statistical Data On ARl1l Valid FS Values:

F8 Max = 4.622 FS Min = 1.181 F3 Ave = 1.373
Standard Deviation = 0.468 Coefficient of Variation = 34.10 %
Failure Surface Specified By 9 Coordinate Points
Point X-8Surf Y-Surt
No. (£t) (fr)
1 122.416 435.862
2 133.614 430.279
3 356.060 448,947
4 362.753 462.371
5 363.217 463.301
6 370.027 476.666
7 375.492 487.382
B 382.185 500.816
9 386.212 508.893
Factor of Safety
* kK 1_191 * %k
Individual data on the 19 slices
Water Water Tie Tie Earthguake
Force Force Force Force Force Surcharge
Slice Width  Weight Top Bot Norm Tan Hor Ver Load
No. (£t) {1bs} (1bs) (1lbs) {1bs} {1bs) (1bs) {1bs) (1bs}
1 3.6 414.0 0.¢ 0.0 0. 0. ¢.0 0.0 0.0
2 2.4 883.7 0.0 0.0 0. 0. g.¢ 0.0 0.0
3 5.2 4094.8 0.0 592.3 0. 0. 0.0 0.0 0.0
4 16.4 23152.0 0.0 3803.9 0. 0. 0.0 0.0 0.0
5 90.0 148078.5 0.0 36419.4 0. 0. Q.¢ 0.0 0.0
6 4.0 6184.3 0.0 2323.2 0. 0. 0.¢ 0.Q 0.0
7 1%.0 35709.4 0.0 14333.8 0. 0. 0.0 0.0 0.0
8 12.5 30823.2 0.0 12398.3 0. 0. 0.0 0.0 0.0
9 4.5 12648.3 0.0 5045.1 0. 0. 0.¢ 0.0 0.0
10 49.0 188728.1 0.0 S54436.3 0. 0. 6.0 0.0 0.0
11 27.1 149229.5 0.0 28234.8 0. o, 0.0 0.0 0.0
12 6.7 37460.8 0.0 9128.5 0. 0. 0.0 0.0 0.0
13 0.5 2284.6 0.0 180.0 0. 0. 0.0 0.0 0.0
14 T.2 5808.9 a.0 194.3 0. 0. G.0 0.0 0.0
15 5.6 23357.2 0.0 0.0 0. 0. ¢.0 0.0 0.0
16 3.0 10217.0 0.0 0.0 0. 0. 0.0 0.0 0.0

FIGURE A1-171




17
18
19

p:ddd-ddd’'r3.0UT Page 3

2.5 7190.3 0 0.0 a. 0. 0.0 0.0 0.0
6.7 11925.7 0. 0.0 0. 0. 0.0 0.0 0.0
4.0 1959.3 0.0 0.0 0. . 0. 0.0 0.0 0.0
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. {fr) (£t)
i 115.663 435.756
2 129.635 430.784
3 351.161 448,026
4 357.854 461.450
5 358.680 463.106
6 365.490 476.472
7 370.985 487.257
8 377.678 500.681
9 381.790 508.929
Factor of Safety
* k& 1_193 *k*
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surk
No. (fr) {(fe)
1 126.815 436.340
2 137.213 431.155
3 368.731 450.018
4 375.424 463.442
5 375.619 463,833
6 382.429 477.199
7 387.811 4B87.761
8 394.504 501.185
9 398.258 508.794

*

Factor of Safety

** 1.195

LE &4

Pailure Surface Specified By 9 Coordinate Points

Point
No.

D~ O s W

L

X-surf
(ft)

121.629
132.477
379.375
386.068
386.302
353.112
398.422
405.115
408.708

Y-Surf
(ft)
435.
430.
450.
463.822
464.292
477.657
488.078
501.503
508.710

832
423
3oB

Factor of safety

*k 1.198

LA 2

Failure Surface Specified By 8 Ccordinate Points

Point
No.

W~ N kWP

*

X-Surf
(£t)

121.988
132.0358
387.146
393.658
400.467
405.728
412.421
415.876

Y¥-Surf
(ft}
435,
430.
451.
464 .608
477.973
488B.297
501.721
S0B.651

846
805
548

Factor of Safety

* ¥ 1.208

k¥

Failure Surface Specified By 8 Coordinate Points

Point
No.

AWk W E0

X-8Burf
{ft)

126.143
136.455
384.274
390.840
397.649
402,929

Y-Surf
(£t)
436.060
430.9218
451.319
464 .487
477.852
488.213
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7 409.622 501.637
B 413.130 508.674
Factor of Safety
*k KN 1.217 * k%
Failure Surface Specified By 9 Coordinate Points
Point X-Surf ¥Y-surf
No. {£t) (£t}
1 127.487 436.620
2 137.971 431.39%2
3 353.188 448.717
4 359.881 462.141
5 360.359 463.180
6 367.209 476.545
7 372.693 487.308
8 379.386 500.732
9 383.466 508.915

Factor of Safety
whk 1.221 *k ok
Failure Surface Specified By ¢ Coordinate Points

Point X-Surf Y-Surf
No. (ft) (ft)
1 129.213 437.380
2 141.571 431.269
3 365.859 449.789
4 372.552 463.213
& 372.802 463,713
& 375.611 477.078
7 385.012 487.677
B 381.705 501.101
9 395.552 508.817
Factor of Safety
*xx 1.230 *kk
Failure Surface Specified By 9 Coordinate Foints
Point X-Surf Y-Surf
No. (£t) (ft)
1 129.523 437.468
2 141.192 431.650
3 373.631 449.939
4 380.324 463.363
5 3B0.666 464 .050
] 387.476 477.415
7 392.824 487.911
8 399.517 501.335
9 403.21¢6 508.754
Factor of Safety
%k 1'237 & ¥ %
Failure Surface Specified By 8 Coordinate Points
Point X-surf Y-Surf
No. (££) (£t}
1 115.083 435.580
2 126.604 429.8386
3 413,333 453.22%
4 415.560 465.719
5 426.370 479.084
& 431.457 489.068
7 438.150 502.492
8 441.118% 508.446
Factor of safety
k% 1.254 *h¥

**** END OF GSTABL7 QUTPUT *#**+
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%Wk GSTABL7 *kk
** GSTABL7 by Garry H. Gregory, P.E. **
** Original Version 1.0, January 1996; Current Version 2.004, June 2003 b
{All Rights Reserved-Unauthorized Use Prohibited)
****************i********************t*******************************************
SLOPE STABILITY ANALYSIS SYSTEM

Modified Bishop, Simplified Janbu, or GLE Method of Slices.
(Includes Spencer & Morgenstern-Price Type Rnalysis)
Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
Nonlinear Undrained Shear Strength, Curved Phi Envelope,
Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water

Surfaces, Pseudoc-Static & Newmark Earthquake, and Applied Forces.
**i******************************************************************************

Analysis Run Date: 10/17/2006

Time of Run: 03:57PM

Run By: SR

Input Data Filename: P:\Leighton\011000-0115004011492.001\ENG\Slope Stability\Oct
ober 2006\ddd-ddd'bk3 in between.in

Qutput Filename: P:\Leighton\011000-011500\011492.001\ENG\Slope Stability\Oct
ober 2006\ddd-ddd'bk3 in between.OUT

Unit System: English

Plotted Output Filename: P:\Leighton\011000-0115004011492.001\ENG\S1lcope Stability\Oct
ober 2006\ddd-ddd*bk3 in between.PLT
PROBLEM DESCRIPTION: MV Landslide/ 011492-001 Sec fex}
(Risk Level)
BOUNDARY COORDINATES
7 Top Boundaries
3 Total Boundaries

Boundary X-Left Y-Left X-Right Y~Right Soil Type
No. (Et) (fr} (£t) (£t) Below Bnd
1 100.00 435.00 126.00 436.00 1
2 126.00 436,00 15¢.00 446.00 1
3 150.00 446.00 244.00 452.00 1
4 244.00 452.00 263.00 459.00 1
5 263.00 455.00 329.00 486.00 2
6 329.00 486.00 373.00 5092.00 1
7 373.00 505.00 496 .00 508.00 1
8 329.00 486.00 496 .00 491.00 2
9 263.00 459.00 496.00 469.00 1
User Specified ¥-Origin = 350.00(ft)

Default X-Plus Value = 0.00({(ft)
Default Y-Plus Value = 0.00(ft)
ISOTROPIC 50IL PARAMETERS
2 Type(s) of Soil
Soil Total BSaturated Cohegion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

Ne. {pcf} {pcf} (pst)} (deq) Param. {psf) No.
1 120.0 125.0 700.0 37.0 0.00 0.0 1
2 120.0 125.0 500.0 36.0 0.00 0.0 1

ANISOTROPIC STRENGTH PARAMETERS
1 s0il type(s)
Soil Type 1 Is Anisotropic
Number Of Direction Ranges Specified = 3

Direction Counterclockwise Cohesgion Friection
Range Direction Limit Intercept Angle
No. {deg} {psf} {deq)

1 2.0 700.00 37.00

2 7.0 0.00 8.00

3 90.0 700.00 37.00

ANISOTROPIC SOIL NOTES:
(1) An input value of 0.01 for C and/or Phi will cause Aniso
C and/or Phi to be ignored in that range.
(2) An input value of 0.02 for Phi will set both Phi and
C equal to zero, with no water weight in the tension crack.
{3) An input value of G.03 for Phi will sget both Phi and
C equal to zero, with water weight in the tension crack.
1 PIEZOMETRIC SURFACE(S) SPECIFIED

FIGURE A1-175
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Unit Weight of Water = 62.40 (pci)
Piezometric Surface No. 1 Specified by 4 Coordinate Points

Pore Pressure Inclination Factor = 1.00
Point X-Water Y-Water
No. (£t} (ft)
1 100.00 429.00
2 240.00 448.00
3 280.00 461.00
4 496.00 473.00

Janbus Empirical Coef is being used for the case of C & phi both > ©
A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Sliding Block Surfaces, Has Been
Specified.
The Active And Passive Portions Of The Sliding Surfaces
Are Generated According To The Rankine Theory.
400 Trial Surfaces Have Been Generated.
2 Boxes Specified For Generaticn Of Central Block Base
Length Of Line Segments For Active And Passive Portions Of
g8liding Block Is 15.0

Box X-left Y-Left X-Right ¥-Right Height

No. {£t) (£t) (fE) (ft) (££)
1 126.00 430.10 320.00 445.80 1.00
2 400.00 452.20 444.0Q0 455.80 1.00

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Evaluated. They Are
Ordered - Most Critical First.
* * gafety Factors Are Calculated By The Simplified Janbu Method * *
Total Number of Trial Surfaces Attempted = 400
Number of Trial Surfaces With Valid FS8 = 400
Statistical Data On All Valid F5 Values:

FS Max = 2.566 FS Min = 1.234 FS Ave = 1.590
Standard Deviation = 0.286 Coefficient of Variation = 17.98 %
Failure Surface Specified By 8 Coordinate Points
Point X-8urf Y-Surt
No. (ft) {(£t)
1 120.449 435.787
2 130.772 430.640
3 401.233 452.483
4 407.575 455.205
5 414.385 478.570
6 419.552 488.711
7 426.245 502.135
B 429.439 508.541
Factor of Safety
d*k 1'234 *kk
Individual data on the 18 slices
Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge
Slice Width  Weight Top Bot Norm Tan Hor Ver Load
No. (£E) {lbs) {lbs) (1bs) {1bs) (1bs) {1bs) {1bs) (1bs)
1 5.6 8992.7 0.0 0.0 Q. G. 0.0 0.0 0.0
2 ¢.8 309.5 0.0 g.0 0. 0. 0.0 0.0 0.0
3 4.0 2673.3 0.0 383.6 0. 0. 0.0 0.0 0.0
4 19.2 24701.5 0.0 368B9.0 0. 0. 0.0 0.0 0.0
5 90.0 143616.7 0.0 3417S5.4 0. 0. 0.0 0.0 0.0
3 4.0 6060.1 0.0 2260.4 0. 0. 0.0 0.0 0.0
7 19.0 35206.0 0.0 14077.9 0. o. 0.0 0.0 0.0
8 12.5 30569.7 0.0 12268.1 D. 0. 0.0 0.0 0.0
g 4.5 12572.0 0.0 5006.6 0. 0. 0.0 0.0 0.0
10 49.0 188415.5 0.0 54265.7 0. 0. ¢.0 0.0 0.0
11 44.D0 262742.5 0.0 454385.¢6 0. 0. 0.0 0.0 0.0
12 28.2 197150.6 0.0 27585.7 0. 0. 0.0 0.¢ a.0
13 6.3 38268.1 0.0 8042.7 0. 0. 0.0 0.0 g.0
14 1.5 7633.5 0.0 299.4 0. 0. 0.0 0.0 g.0
15 5.3 22452.7 0.0 0.0 0. 0. a.0 0.0 0.0
16 5.2 15502.5 0.0 0.0 a. 0. 0.0 0.0 0.0
17 6.7 10578.5 0.0 0.0 0. Q. 0.0 0.0 0.0
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0. 0.0 0.0 0.0

18 3.2 1232.¢6 0.0 0.0
Failure Surface Specified By 8 Ccordinate Points
Point X-Surf Y-Surf
No. (ft) (£t}
1 116.153 435.623
2 126.414 430.527
3 401.963 452.540
4 408.293 465,236
5 415.103 478.601
6 420.265 488.732
7 426.958 502.156
B 430.138 508.535
Factor of Safety
kKK 1.234 dk
Failure Surface Specified By 8 Coordinate Points
Puint X-Surf Y-Surf
No. (£t) {fr}
1 114.689 435.565
2 126.036 429.908
3 403.940 452.223
4 410.474 465.323
5 417 .284 478.6594
6 422.432 488.797
7 429.125 502.221
a 432,264 508.518

*

Factor of Safety

¥ 1.243

* & ¥k

Failure Surface Specified By 8 Coordinate Points

Point
No.

[+ S B N B PVRN O

*

X-surf
(ft)

119.663
129.635
407.162
413.609
420.419
425.546
432.239
435.319%9

Y-Surf

{(£ft)

435.756
430.784
452.533
465.464
478.829
488.891
502.315
508.493

Factor of Safety

bl 1.247

dhk

Failure Surface Specified By 8 Coordinate Points

Point
No.

WA Me WP

*

X-Surf
(£t}
123.561
134.371
404 .455
410.711
417.521
422.667
429,360
432.485

Y-Surf
(ft)
435.906
430.51¢6
452.793
465.340
478.705
488.804
502.228
508.516

Factor of Safety

*x 1.247

Wk ke

Failure Surface Specified By 8 Coordinate Points

Point
No.

001 s WM

*

Failure Surface Specified By

X~-Surf
(ft)
122.416
133.614
. 40B.408
414 .564
421.374
426.494
433.187
436.249

Y-Surf
(ft)
435.862
430.279
453.159
465.505
478.870
488.919
502.343
508.486

Factor of Safety

il 1.251

* % %

8 Coordinate Points

FIGURE A1-177




P:ddd-ddd'bk3 in between.QUT Page 4

Point X-8urf ¥-Surf
No. (fe) (ft)
1 121.988 435.846
2 132.098 430.805
3 416.315 453.892
4 422.269 465.838
5 429.079 47%.201
6 434.148 4B89.148
7 440.841 502.572
8 443.758% 508.425
Factor of Safety
L4 ] 1.261 LA 2]
Failure Surface Specified By 8 Coordinate Points
Point X-Surf ¥-Surf
No. (ft) (ft)
1 121.629 435.832
2 132.477 430Q.423
3 414.338 453.209
4 420.598 465.764
5 427.408 479.129
6 432.487 4B8%.058
7 439.18¢C 502.522
8 442.130 508.438
Factor of Safety
*hk 1.262 * k%
Failure Surface Specified By 8 Coordinate Points
Point X-8urf ¥-Surf
No. (£t} {fe)
1 115.441 435,554
2 126.225 430.217
3 424.951 454 .6B2
4 430.693 466.197
5 437.503 479.562
6 442 .514 489.398
7 449.207 502.823
8 451.967 508.358
Factor of Safety
* &k 1.273 % k%
Failure Surface Specified By 8 Coordinate Points
Point X-Surf Y-Surf
No. {ft} {£t)
1 127.487 436.620
2 137.871 431.392
3 407.678 453.103
4 413.846 4565.474
5 420.656 478,839
6 425,781 488.898
7 432.474 s02.322
8 435.550 508.491

Factor of Safety
*hk 1.274 *hk
**+% END OF GSTABL7 OQUTPUT *#***
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*hR GSTABL7 ke d
** GSTABL7 by Garry H. Gregory, P.E. **
** Original Version 1.0, January 1996; Current Version 2.004, June 2003 **
(All Rights Reserved-Unauthorized Use Prohibited)
t******************************************t*************************************
SLOPE STABILITY ANALYSIS SYSTEM

Modified Bishop, Simplified Janbu, or GLE Method of Slices.
{Includes Spencer & Morgenstern-Price Type Analysis)
Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
Nonlinear Undrained Shear Strength, Curved Phi Envelope,
Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water

Surfaces, Fseudo-Static & Newmark Earthquake, and Applied Forces.
*******************************i********i****************************************

Analysis Run Date: 10/17/2006

Time of Run: 03:53PM

Run By: SR

Input Data Filename: p:\Leighton\011000-011500\011492.001\ENG\S1lope Stability\oOct
ober 2006\ddd-ddd'bk3.in

Cutput Filename: p:\Leighton\011000-011500\011492.001\ENG\Slope Stability\Cct
ober 2006\ddd-ddd'bk3.OUT

Unit System: English

Plotted Output Filename: p:\Leighton\011000-011500,011452.001\ENG\Slope Stability\Oct
ober 2006\ddd-ddd'bk3.PLT
PROBLEM DESCRIPTION: MV Landslide/ 011492-001 Sec d3
{Rigk Level)
BOUNDARY COORDINATES
7 Top Boundaries
9 Total Boundaries

Boundary X-Left Y¥-Left X-Right ¥-Right Soil Type
No. {ft) (£t) (Et) {ft) Below Bnd
1 100.00 435.00 126.00 436.00 1
2 126.00 436.00 150.00 446.00 1
3 150.00 446.00 244 .00 452.00 1
4 244.00 452.00 263.00 459.00 1
5 263.00 459.00 329.00 486.00 2
6 329.00 486.00 373.00 © 509.00 1
7 373.00 509.00 496.00 508.00 1
8 329.00 486 .00 496.00 491.00 2
9 263.00 455%.00 496.00 469.00 1
User Specified Y-Origin = 350.00(ft)

pefault X-Plug Value = 0.00(ft}
Default Y-Plus Value = 0.00(ft}
ISOTROPIC SOIL PRRAMETERS
2 Typels) 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.
1 120.0 125.0 700.0 37.0 0.00 6.0 1
2 120.0 125.0 500.0 36.0 0.00 0.0 1

ANISOTROPIC STRENGTH PARAMETERS
1 soil type(s)
Soil Type 1 Is Anisotropic
Number Of Direction Ranges Specified = 3

Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. {deg) {psf) (deg)

1 2.0 700.00 37.00

2 7.0 0.00 8.00

3 90.0 700.00 37.00

ANISOTROPIC SOIL NOTES:
(1) An input value of 0.01 for C and/or Phi will cause Aniso
¢ and/or Fhi to be ignored in that range.
(2) An input value of 0.02 for Phi will set both Phi and
C equal to zero, with no water weight in the tension crack.
{3} An input value of 0.03 for Phi will set both Phi and
C equal to zero, with water weight in the tension crack.
1 PIEZOMETRIC SURFACE{S) SPECIFIED

FIGURE A1-180
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Unit Weight of Water = 62.40 {(pcf)
Piezometric Surface No. 1 Specified by 4 Coordinate Points
Pore Pregssure Inclination Factor = 1.00

Point X-Water Y-Water

No. (ft) (ft)
1 100.00 429.00
2 240.00 448.00
3 280.00 461.00
4 496 .00 473.00

Janbus Empirical Coef is being used for the case of ¢ & phi both > 0 .
A Critical Failure Surface Searching Method, Using A Random
Technique For Generating $liding Block Surfaces, Has Been
Specified.
The Active And Pasgive Portions Of The Sliding Surfaces
Are Generated According To The Rankine Theory.
400 Trial Surfaces Have Been Generated.
2 Boxes Specified For Generation Of Central Block Base
Length Of Line Segments For Active And Passive Portions Of
8liding Block Is 15.¢

Box X-Left ¥-Left X-Right ¥-Right Height

No. (fr} (£t) (ft) {(ft) {ft)
1 126.00 430.10 320.00 445.80 1.00
2 444.00 455.80 496.00 460.00 1.00

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Evaluated. They Are
Ordered - Most Critical First.
* * Safety Factors Are Calculated By The Simplified Janbu Method * *
Total Number of Trial Surfaces Attempted = 400
Number of Trial Surfaces With Valid FS = 400
Statistical Data On All Valid FS Values:

FS Max = 2.554 FS Min = 1.307 FS Ave = 0.815
Standard Deviation = 0.637 Coefficient of Variation = 78.21 %
Failure Surface Specified By 8 Coordinate Points
Point X-8urf Y-Surf
No. (£t} (£t}
1 120.449 435,787
2 130.772 430.640
3 445.457 456.100
4 450.924 467.065
5 457 .734 480.431
& 462.610 490.000
7 469.303 503.424
B 471.683 508.198
Factor of Safety
ku¥k 1_307 *wk
Individual data on the 18 slices
Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge
Slice wWidth Weight Top Bot Norm Tan Hor Ver Load
No. {ft) {1bs) (lbg) (1bs) (1bs) {1bs) (1bs) {1bs) {1bs)
1 5.6 992.7 0.0 0.0 0. 0. 0.0 0.0 0.0
2 0.8 309.5 0.0 0.0 0 0. 0.0 0.0 0.0
3 4.0 2673.3 0.0 353.6 Q 0. 0.0 0.0 0.0
2 19.2 24698.1 0.0 3687.3 0. 0. 0.0 0.0 g.0
L) 90.0 143513.0 0.0 34123.% 0 0. 0.0 0.0 g.0
6 4.0 6052.2 0.0 2256.5 0 0. g.0 0.0 0.0
7 1.0 35164.2 0.0 14057.2 g 0. 0.0 0.0 0.0
8 12.5 30538.7 0.0 12252.8 a. 0. 0.0 0.0 0.0
9 4.5 12560.2 0.0 5Q00.8 0. 0. 0.0 0.0 0.0
1Q 49.0 188263.0 0.0 54180.0 0 0. 0.0 0.0 8.0
11 44 .0 262568.9 0.0 45413.2 Q 0. 0.0 0.0 0.0
12 72.5% 488316.8 0.0 68087.8 a. 0. 0.6 0.0 g.0
12 5.8 30946.2 0.0 6658.3 0. 0. 0.0 0.0 0.0
14 1.8 g547.8 0.0 424 .1 0 0. 0.0 0.0 0.0
15 5.0 19734.6 0.0 0.0 0 0. c.0 0.0 0.0
16 4.9 13502.3 0.0 0.0 0. 0. ¢.0 0.0 0.0
17 6.7 8262.0 0.0 0.0 0. 0. 0.0 0.0 0.0

FIGURE A1-181
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18 2.4 684 .4 0.0 0.0 0. 0. 0.0 0.0 0.0
Failure Surface Specified By 8 Coordinate Points
Point X-surf Y-Surt
No. (ft) (ft)
1 116.193 435.623
2 126.414 430,527
3 446.320 456.167
4 451,772 467.102
5 458.582 480.467
6 463.452 490.026
7 470.145 503.450
a 472,509 508.191
Factor of Safety
% kX 1‘308 * Rk
Failure Surface Specified By 8 Coordinate Points
Point X-surf Y-Surf
No. (fe) {ft)
1 118.946 435.729
2 130.383 430.021
3 447.793 455.810
4 453.459 467.174
5 460.268 480.539
) 465.127 490.076
7 471.820 503.500
8 474,153 508.178
Factor of Safety
* k¥ 1_312 * &R
Failure Surface Specified By 8 Coordinate Points
Point X-surf Y-Surf
Ne. (ft) (fr)
1 114.689 435.565
2 126.036 429,908
3 448.656 455.877
4 454 .307 467.211
5 461.116 480.576
6 465.970 430.101
7 472.663 503.525
8 474 .979 508.171
Factor of Safety
*k* 1.314 ok
Failure Surface Specified By 8 Coordinate Points
Point X-Surf Y-surf
No. (£t} (fr)
1 118.159 435.698
2 129.256 430.166
3 454.801 456,941
4 460.044 467.457
5 466.853 480.822
6 471.668 490.272
7 478.361 503.696
8 480.570 50B.125
Factor of Safety
*kx 1‘316 *kE
Failure Surface Specified By 8 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 123.561 435.906
2 134.371 430.516
3 449.265 456.454
4 454.636 467.225
5 461 .445 480.590
6 466.297 490.111
7 472.990 503.535
8 475.300 508.168

Factor of Safety
*hk 1.317 * ok
Failure Surface Specified By 8 Coordinate Points

FIGURE A1-182




Point X-Surf Y-Surf
No. (£t} (Et)
i 122.416 435.862
2 133.614 430.279
3 453.937 456.874
4 459.155 467.420
5 466.005 480.786
& 470.826 490.246
7 477.519 503.670
8 479.743 508.132
Factor of Safety
* kR 1_320 * %%
Failure Surface Specified By B8 Coordinate Points
Point X-Surt Y-Surf
No. (ft) (ft)
1 115.663 435.756
2 129.635 430.784
3 452.465 456.231
4 458.018 467.370
8 464.828 480.735
6 469.657 490.211
7 476,350 503.635
8 478.596 508.141
Factor of Safety
khk 1.322 % 9k
Failure Surface Specified By 8 Coordinate Points
Point X-8urf Y-Surf
No. {£t) (£t}
1 125.064 435.964
2 134.750 431.135
3 446.929 455,744
4 452,610 467.138
5 459.420 4B0.503
6 464.285 490.050
7 470.978 503.474
8 473.326 508.184
Factor of Safety
& ¥k 1.324 Je ek
Failure Surface Specified By 8 Coordinate Foints
Point X-Surf Y-5urf
No. (ft) {(ft)
1 118.518 435.712
2 128.877 430.547
3 457.136 456.651
4 462.578 467.566
5 469.388 480.531
[ 474.186 490.347
7 480.879 503.771
8 483.040 508.105
Factor of Safety
* k% 1'325 kdk

*%%* END OF GSTABL7 QUTPUT **#%*
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*%% GOHTABL7
** GSTABL7 by Garry H. Gregory, P.E. **
** Original Version 1.0, January 1996; Current Versiom 2.004, June 2003 **
{All Rights Reserved-Unauthorized Use Prohibited)
*************i**************************************t**********************t*****
SLOPE STABILITY ANALYSIS SYSTEM
Modified Bishop, Simplified Janbu, or GLE Method of Slices.
(Includes Spencer & Morgenstern-Price Type Analysis)
Including Pier/Pile, Reinforcement, Seil Nail, Tieback,
Nonlinear Undrained Shear Strength, Curved Phi Envelope,
Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water

Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
*********************************************************************************

Analysis Run Date: 10/17/2008

Time of Run: 03:55PM

Run By: SR

Input Data Filename: P:\Leighton\011000—011500\011492.001\ENG\Slope Stability\Oct
ober 2006\0Oct 16 06\sec dddd.in

Output Filename: P:\Leighton\011000-0115001011452.001\ENG\Slope Stability\Oct
ober 2006\0ct 16 06\sec A4ddd.0UT

Unit System: English

Plotted Output Filename: P:\Leighton\011000-011500\011492.001\ENG\Slope Stability\Qct
cber 2006\0ct 16 06\sec dddd.PLT
PROBLEM DESCRIPTION: MV Landslide - PN 011492-001 - Sec da
{Search for min.)}
BOUNDARY COORDINATES
8 Top  Boundaries
10 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Scil Type
No. {ft) (£t) (ft) (ft) Below Bnd
1 0.00 32.00 72.00 37.060 1
2 72.00 37.00 88.00 43.00 1
3 88.00 43.00 162.00 45.00 1
4 162.00 45.00 180.00 51.C00 1
5 180.00 51.00 251.00 61.00 2
3 251.00 61.00 282.900 81.00 1
7 282.00 81.00 353.00 110.00 1
8 353.00 110.00 540.00 106.00 1 ’
9 282.00 81.00 540.00 891.00 2
10 180.00 51.00 540.00 86.00 1

Default Y-Origin = 0.00({ft)
Default X-Plus Value = 0.00(ft}
pefault Y-Plus Value = 0.00(ft)
ISOTROPIC SOIL PARAMETERS
2 Type({s} of Soil
Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. (pecf) (pct) {psE) (deg) Param. (pst} No.
1 120.0 125.0 700.0 37.0 0.00 0.0 1
2 120.0 125.0 500.0 36.0 0.00 0.0 1

ANISOTRQPIC STRENGTH PARAMETERS
1 soil type(s)
Soil Type 1 Is Anisotropic

Number Of Direction Ranges Specified = 3
Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. (deg) {psf) (deg}
1 2.0 700.00 37.00
2 7.0 0.00 8.00
3 90.0 700.00 37.00

ANISOTROPIC SOIL MNOTES:
(1) An input value of 0.01 for C and/or Phi will cause Aniso
C and/or Phi to be ignored in that range.
(2) An input value of 0.02 for Phi will set both Phi and
¢ equal to zero, with no water weight in the tension crack.
(3) An input wvalue of 0.03 for Phi will set both Phi and
C equal to zero, with water weight in the tension crack.
1 PIEZOMETRIC SURFACE{S) SPECIFIED

FIGURE A1-185
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Unit Weight of Water = 62.40 (pcf)
Piezometric Surface No. 1 Specified by 4 Coordinate Points

Pore Pressure Inclination Facter = 1.00
Point X-Water Y-Water
No. (ft) (£t)
1 0.00 27.00
2 180.00 40.00
3 251.00 56.00
4 540.00 88.00

Janbus Empirical Coef is being used for the case of ¢ & phi both > 0
A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Sliding Bleck Surfaces, Has Been

Specified.

5000 Trial Surfaces Have Been Generated.

2 Boxes Specified For Generation Of Central Block Base

Length Of Line Segments For Active And Passive Portions Of

8liding Block Is 75.0

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

No. (£t} {(ft} (EL) (ft) (£t)
i 60.00 25.00 2B8.00 47.00 1.00
2 294.00 47.10 480.00 61.00 1.00

WARNTNG! The factor of safety calculation did not converge in 20 iterations.
The Trial Failure Surface In Question Is Defined
By The Following 4 Coordinate Points

Point X-Surf Y-Surf

No. (ft) (ft)
1 121.55 43.91
2 134.24 31.93
3 336.67 50.10
4 337.35 103.61

Factor of Safety for the Preceding Surface is Between 4.440 and 4.424
WARNING! The facteor of safety calculation did not converge in 20 iterations.
The Trial Failure Surface In Question Is Defined

By The Following 4 Coordinate Points

Point X-surf Y-Surf

No. {ft) (ft)
1 131.42 44 .17
2 143.65 33.25
3 369.41 52.53
4 370.03 109.64

Factor of Safety for the Preceding Surface is Between 3.642 and 3.632
WARNING! The factor of safety calculation did not converge in 20 iterations.
The Trial Failure Surface In Question Is Defined

By The Following 4 Coordinate Points

Point X-5urf ¥Y-Surf

No. (ft) (ft)
1 223.14 57.08
2 238.17 42 .15
3 316.47 42.89
4 316.51 85.09

Factor of Safety for the Preceding Surface is Betweenfl.823 and5€.350
WARNING! The factor of safety calculation did not converge in 20 iterations.
The Trial Failure Surface In Question Is Defined

By The Following 4 Coordinate Points

Point ¥X-surf Y-Surf

No. {fr) (£E)
1 248 .52 60.635
2 267.28 45.40
3 397.98 54.8%9
4 398.71 108.02

Factor of Safety for the Preceding Surface is Between 7.282 and 7.256
WARNING! The factor of safety calculation did not converge in 20 iterations.
The Trial Failure Surface In Question Is Defined

By The Following 4 Coordinate Points

Point X-Surf Y~-Surf
No. (ft) (ft)
1 121.55 43.91

FIGURE A1-186
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2 134.24 31.53
3 336.67 50.10
4 337.35 103.61

Factor of Safety for the Preceding Surface is Between 4.440 and 4.424
WARNING! The factor of safety calculation did not converge in 20 iterations.
The Trial Failure Surface In Question Is Defined

By The Following 4 Coordinate Points

Point X-8urf Y-Surf

No. {£Lt) (f£)
1 131.42 44 .17
2 143.85 33.25
3 369.41 52.853
4 370.03 109.64

Factor of Safety for the Preceding Surface is Between 3.642 and 3.632
WARNING! The factor of safety calculation did not converge in 20 iterations.
The Trial Failure Surface In Question Is Defined

By The Following 4 Coordinate Points

Point X-8urf Y-Surf

No. (ft) {ft)
1 223.14 £7.08
2 238.17 42 .15
3 316.47 4B.89
4 316.51 95.09

Factor of Safety for the Preceding Surface is Betweengl.823 and56.350
WARNING! The factor of safety calculation did not converge in 20 iterations.
The Trial Failure Surface In Question Is Defined

By The Following 4 Coordinate Points

Point X-Surf ¥-Surf

No. (£t) (£t)
1 248.52 60.65
2 267.28 45.40
3 397.98 54.89
4 398.71 105.02

Factor of Safety for the Preceding Surface is Between 7.282 and 7.256
WARNING! The factor of safety calculation did not converge in 20 iteratioms.
The Trial Failure Surface In Question Is Defined

By The Following 4 Coordinate Points

Point X-Surf Y-Surf

No. (ft} {ft)
1 121.55 43.91
2 134,24 31.93
3 336.67 50.1¢
4 337.35 103.61

Factor of Safety for the Preceding Surface is Between 4.440 and 4.424
WARNING! The factor of safety calculation did not converge in 20 iterations.
The Trial Failure Surface In Question Is Defined

By The Following 4 Coordinate Points

Point X-Surf ¥Y-Surf

No. (£ft) (ft)
1 131.42 44.17
2 143 .65 33.25%
3 369.41 52.83
4 370.03 109.64

Factor of Safety for the Preceding Surface is Between 3.642 and 3.632
WARNING! The factor of safety calculation did not converge in 20 iteratioms.
The Trial Failure Surface In Question Is Defined

By The Following 4 Coordinate Points

Point X-Surf Y-Surt

No. {ft} (ft)
1 223.14 57.08
2 238.17 42.15%
3 316.47 48.89
4 316.51 895.08

Factor of Safety for the Preceding Surface is Between6l.823 andS6.350
WARNTNG! The factor of safety calculation did not converge in 20 iterations.
The Trial Failure Surface In Question Is Pefined

By The Following 4 Coordinate Points

FIGURE A1-187
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Point X-Surf Y-Surf

No. (£t) (ft}
1 248.52 60 .65
2 267.28 45.40
3 397.98 54.89
4 398.71 105.02

Factor of Safety for the Preceding Surface is Between 7.282 and 7.256
WARNING! The factor of safety calculation did not converge in 20 iterations.
The Trial Failure Surface In Question Is Defined

By The Following 4 Coordinate Points

Point X-Surf Y-surf

No. (ft) (ft)
1 121.55 43.951
2 134.24 31.93
3 336.67 50.10
4 337.35 103.61

Factor of Safety for the Preceding Surface is Between 4.440 and 4.424
WARNING! The factor of safety calculation did not converge in 20 iteratioms.
The Trial Failure Surface In Question Is Defined

By The Following 4 Coordinate Points

Point X-Surf Y-Surf

No. ($3] (ft)
1 131.42 44 .17
2 143 .65 33.25
3 369.41 52.53
4 370.03 105.64

Factor of Safety for the Preceding Surface is Between 3.642 and 3.632
WARNING! The factor of safety calculation did not converge in 20 iterations.
The Trial Failure Surface In Question Is Defined

By The Following 4 Coordinate Points

Point X-surf ¥Y-Surf

No. (ft) {ft)
1 223.14 57.08
2 238.17 42.15
3 316.47 48.89
4 316.51 95.09

Factor of Safety for the Preceding Surface is Between€él.823 andS6.350
WARNING! The factor of safety calculation did not converge in 20 iterations.
The Trial Failuyxe Surface In Question Is Defined

By The Following 4 Coordinate Points

Point X-Surf Y-surf

No. (ft) {ft)
1 248.52 60.65
2 267.28 45.40
3 397.98 54.B9
4 398.71 109.02

Factor of Safety for the Preceding Surface is Between 7.282 and 7.256
WARNING! The factor of safety calculation did not converge in 20 iterations.
The Trial Failure Surface In Question Is Defined

By The Following 4 Coordinate Points

Point X-Surf Y-Surf

No. (£t} (£t}
1 121.55 43.91
2 134.24 31.93
3 336.67 50.10
4 337.35 103.61

Factor of Safety for the Preceding Surface is Between 4.440 and 4.424
WARNING! The factor of safety calculation did not converge in 20 iterations.
The Trial Failure Surface In Question Is Defined

By The Following 4 Coordinate Points

Point X-Surf Y-Surf

No. {fr) (ft}
1 131.42 44 .17
2 143.65 33.25
3 369.41 52.53
4 370.03 109.64

Factor of Safety for the Preceding Surface is Between 3.642 and 3.632

FIGURE A1-188
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WARNING! The factor of safety calculation did not converge in 20 iterations.
The Trial Failure Surface In Question Is Defined
By The Following 4 Coordinate Points

Point X-Surf Y-sSurf

No. (£t} (ft)
1 223.14 57.08
2 238.17 42.15
3 316.47 48.83%
4 316.51 95.09

Factor of Safety for the Preceding Surface is Between6l.823 and56.350
WARNING! The factor of safety calculation did not converge in 20 iterations.
The Trial Failure Surface In Question Is Defined

By The Following 4 Coordinate Points

Point X-surf Y-Surf
No. {ft) {£x)

1 248.52 60.65

2 267.28 45 .40

3 397.98 54.89

4 358.71 109.02

Factor of Safety for the Preceding Surface is Between 7.282 and 7.256
WARNING! The factor of safety calculation did not converge in 20 iterations.
The Trial Failure Surface In Question Is Defined

By The Following 4 Coordinate Points

Point X-Surf Y-Surf

No. (£t) (£t}
1 121.55 43.91
2 134.24 31.93
3 336.67 50.10
4 337.35 103.61

Factor of Safety for the Preceding Surface is Between 4.440 and 4.424
WARNING! The factor of safety calculation did not converge in 20 iterations.
The Trial Failure Surface In Question Is Defined

By The Following 4 Coordinate Points

Point X-Surf ¥-Surf

No. (ft) (ft)
1 131.42 44,17
2 143.65 33.25
3 369.41 52.53
4 370.03 109.564

Pactor of Safety for the Preceding Surface is Between 3.642 and 3.632
WARNING! The factor of safety calculation did not converge in 20 iterations.
The Trial Failure Surface In Question Is Defined

By The Following 4 Coordinate Points

Point X-8Surf ¥Y-Surf

No. (£t} (ft)
1 223 .14 57.08
2 238.17 42 .15
3 316.47 48.89
4 316.51 95.09%9

Factor of Safety for the Preceding Surface is Between6l.B23 and56.350
WARNING! The factor of safety calculation did not converge in 20 iterations.
The Trial Failure Surface In Question Is Defined

By The Following 4 Coordinate Points

Point X-Surf Y-Surf

No. (ft) (£t}
1 248.52 60.65
2 267.28 45.490
3 397.98 54 .88
4 398.71 109.02

Factor of Safety for the Preceding Surface is Between 7.282 and 7.256
WARNING! The factor of safety calculation did not converge in 20 iteraticns.
The Trial Failure Surface In Question Is Defined

By The Following 4 Coordinate Points

Point X-8urf Y-Surf

No. (fr) {ft)
1 121.55 43 .91
2 134.24 31.93

FIGURE A1-189
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3 336.67 50.10

4 337.35 103.61
Factor of Safety for the Preceding Surface is Between 4.440 and 4.424
WARNING! The factor of safety calculation did not converge in 20 iterations.
The Trial Failure Surface In Question Is Defined
By The Following 4 Coordinate Points

Point X-8urf Y-surf

No. (ft} (ft)
1 131.42 44 .17
2 143.65 33.25
3 369.41 52.53
4 370.03 109.64

Factor of Safety for the Preceding Surface is Between 3.642 and 3.632
WARNING! The factor of safety calculation did not converge in 20 iteratioms.
The Trial Failure Surface In Question Is Defined

By The Following 4 Coordinate Points

Point X-surf Y-Surf

No. (ft) (ft)
1 223.14 57.08
2 238.17 42.15
3 316.47 48.89
4 316.51 95.09

Factor of Safety for the Preceding Surface is Betweenél.823 and56.350
WARNING! The factor of safety calculation did not converge inm 20 iterations.
The Trial Failure Surface In Question Is Defined

By The Following ¢ Coordinate Points

Point X-8urf Y-Surf

No. {fE) (£ft)
1 248.52 €0.65
2 267.28 45.40
3 357.98 54.89
4 358.71 109.02

Factor of Safety for the Preceding Surface is Between 7.282 and 7.256
WARNING! The factor of safety calculatiocn did not converge in 20 iterations.
The Trial Failure Surface In Question Is Defined

By The Following 4 Coordinate Points

Point X-surf ¥-Surf

No. (£t} (ft)
1 121.55 43.91
2 134.24 31.93
3 336.67 50.10
4 337.35 103.61

Factor of Safety for the Preceding Surface is Between 4.440 and 4.424
WARNING! The factor of safety calculation did not converge in 20 iterations.
The Trial Failure Surface In Question Is Defined

By The Following 4 Coordinate Points

Point X-8urf ¥-Surf
No. (£t) (fE)

1 131.42 44 .17

2 143 .65 33.25

3 369.41 52.53

370.03 105.64

#################### SOME LINES SKIEPPED ######### T
Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Evaluated. They Are
Ordered - Most Critical First.
* » Safety Factors Are Calculated By The Simplified Janbu Method * *
Total Number of Trial Surfaces Attempted = 5000
WARNING! The Factor of Safety Calculation for cone or More Trial Surfaces
Did Not Converge in 20 Iterations.
Number of Trial Surfaces with Non-Converged FS = 30
Number of Trial Surfaces With Valid F5 = 4370
Percentage of Trial Surfaces With Non-Valid FS Solutions

of the Total Attempted = 0.6 %
Statistical Data On All Valid FS Values:
FS8 Max = 5.318 FS Min = 1.330 FS Ave = 1.818
Standard Deviation = 0.456 Coefficient of Variation = 25.09 %

FIGURE A1-190
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Failure Surface Specified By 4 Coordinate Points
Point X-Surf Y-Surf
No. (£t) (£€)
1 44,072 35.061
2 71.787 26.448
3 346.029 50.535
4 380.750 109.406
Factor of Safety
xkk 1_330 * k%
Individual data on the 14 slices
Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge
Slice Width  Weight Top Bot Norm Tan Hor Ver Load
No. (£t} {1bs} {1bsg} (lbs) (1bs} {1bs) {1bs) (lbs} {1bs}
1 12.7 3700.2 0.0 0.0 0. 0. 0.0 0.0 0.0
2 15.0 14036.5 0.0 2807.3 0. 0. 0.0 0.0 0.0
3 0.2 275.6 0.0 76.6 0. o. 0.0 0.0 0.0
4 16.0 25059.4 0.0 5809.6 Q. 0. 0.0 0.0 0.0
5 74.0 115455.2 0.0 22383.9 a. Q. 0.0 0.0 0.0
3 18.0 27781.2 0.0 4559.4 g. G. 0.0 0.0 0.0
7 71.0 145548.1 0.0 38785.8 Q. a. a.0 0.0 0.0
8 31.0 103205.3 0.0 26960.7 0. 0. 0.0 0.0 0.0
] 64.0 35B8206.6 0.0 59771.4 0. 0. 0.0 0.0 0.0
140 7.0 43661.9 0.0 B607.7 Q. 0. 0.0 0.0 0.0
11 2.9 15826.1 0.0 828.8 0. C. 0.0 0.0 0.0
12 0.3 1544.8 0.0 0.0 a. . 0.0 0.0 0.0
13 9.6 38623.7 0.0 0.0 0. G. 0.0 0.0 0.0
14 14.9 22837.1 0. 0.0 0. 0. 0.0 0.0 0.0
Failure Surface Specified By 4 Coordinate Points
Point X-Surt Y-Surf
¥o. {ft) {£t)
1 44.072 36.061
2 71.787 26.448
3 346.029 50.935
4 380.750 105.406
Factor of Safety
=R 1_330 * kN
Failure Surface Specified By 4 Coordinate Points
Point X-Surf Y-Surf
No. {ft) (£t)
1 44.072 35.061
2 71.787 26.448
3 346.029 50.935
4 3B0.750 109.406
Factor of Safety
* &k 1.330 * %k
Failure Surface Specified By 4 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 44.072 35.061
2 71.787 26.448
3 346.025 50.935
4 3B0.750 109.406
Factor of Safety
*kk 1‘330 *hk
Failure Surface Specified By 4 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (£t)
1 44.072 35.061
2 71.787 26.448
3 346.029 50.935
4 380.750 109.406
Factor of Safety
* k* 1_330 L
Failure Surface Specified By 4 Ccordinate Points
Point X-Surf Y-Surf
No. {ft}) (Et)

FIGURE A1-191




1 44.072 35.061
2 71.787 26.448
3 346.029 50.935%
4 380.750 108.406
Factor of Safety
* %k ¥ 1_330 *kk
Failure Surface Specified By 4 Coordinate Points
Point X-Surf Y-Suxrf
No. (ft) (ft)
1 44.072 35.061
2 71.787 26.448
3 346.029 50,935
4 380.750 109.406
Factor of Safety
* %k 1.330 & w ok
Failure Surface Specified By 4 Coordinate Points
Point X-Surt ¥Y-Surf
No. (fr) (ft)
1 66.6598 36.632
2 81.138 26.696
3 356.564 51.771
4 39B.565 105.025
Factor of Safety
* %k 1.364 *kk
Failure Surface Specified By 4 Ccordinate Points
Point X-Surf Y-Surf
No. (ft) (£t}
1 66.698 36.632
2 81.138 26.696
3 356.564 51.771
4 398.565 109.025
" Factor of Safety
*%x% 1-364 * %k
Failure Surface Specified By 4 Coordinate Foints
Point X-8Surf Y-Surf
No. {£E) (£t)
1 66.698 36.632
2 B1.138 26.696
3 356.564 51.771
4 398.565 108.025
Factor of Safety
*xk* 1.364 *kk

w»%%% END OF GSTABL7 QUTPUT *%#*

P:sec dddd.OUT Page 8
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PROPERTY VALUATIONS
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Zillow.com, a property valuation website was used to get an estimate of the property values. The
site is known to provide realistic “ballpark™ estimates of property values on a regional basis, but
not necessarily realistic estimates for specific individual properties. The method used for
estimation of the relative values of the involved properties, while approximate in nature, is
believed to provide consistent values and values that are probably no more than 10 percent off if
a real estate appraiser was assigned to the task.

We assumed that while the individual value estimates provided by Zillow may be off, the total
value for the involved 15 properties would be a reasonable regional estimate. Using the total
value, as well as the pad size, the building arca, and other readily decipherablec factors that
influence the value of a real estate property, namely view, pool, and tile roof, we recomputed
relative property values. The details of the steps involved in this process and the resulting
property values combined with the landslide hazard risk factors (from Appendix A-1) are
reflected on Table B-1 and its notes. A printout from Zillow’s information on each property
follows the table.

A2-1
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Zillow.com - 24411 Encorvado Ln, Mission Viejo, CA 92691 Page 1 of 2

7# Zillow.com.™

Your Edge in Real Estate

24411 Encorvado Ln, Mission Viejo, CA 92691
Last updated: 04/25/2006

ZESTIMATE™: $661,679
Value Range: $575,661 - $721,230

Home Facts

Res:dence Slngle farruiy !

Bedrooms 3

Baths 2 0

;Total rooms: 6.0

# Storles. -
Sq ft: 1 360
Lot srze 6 000 sq ft / 0 14 acres

Year buﬂt 1967

Heatmg —
coo"“g e
Construction quallty - T o Or | |
parcel #‘ R 73436105 -
County e orange L

‘lelow HomeID: " 25611669
{ Legal descrlptlon N TR 6333 LOT 78 1

FIGURE A2-1
http://www.zillow.com/HomeDetails.htm?city=Mission%20Viejo&state=CA&zprop=256... 5/13/2006



Zillow.com - 24411 Encorvado Ln, Mission Viejo, CA 92691 Page 2 of 2

$574k - ‘ (c) 2008 Zillow com

Jor b bid I T .
K U A S OND JFMAM

Zestimate Rankin_g -
41% of homes in the 92691 ZIP code have a value lower than this home.

Recently Sold Comparable Homes

How this home stacks up

This home $ per sq ft:
$487

Comps avg $ per sq ft:
$458

About comparables

© 2006 Zillow.com, All Rights Reserved

FIGURE A2-2
http://www.zillow.com/HomeDetails.htm?city=Mission%20Viejo&state=CA&zprop=256... ~5/13/2006
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Zillow.com - 24412 Encorvado Ln, Mission Viejo, CA 92691

72 Zillow.com.™

Your Edge in Real Estate

24412 Encorvado Ln, Mission Viejo, CA 92691
Last updated: 04/25/2006

ZESTIMATE™: $659,387

Value Range: $573,667 - $718,732

Home Facts
Resulence

Bedrooms 4

Tota! rooms' 6.0

# StorleS' --

Sq ft 1,430

Lot srze

EYear bmlt 1967

[ _— e ——— e —————.

Heatmg. -

§Coolmg -

iConstructlon qualitv 0

Baths: | 2.0 '

6 000 sq ft / 0 14 acres

gParcei #:
ECounty
ZZIIlow Home ID

Legal descrlptlon N TR 6333 LOT ?4

http://www.zillow.com/HomeDetails.htm ?city=Mission%20Viejo&state=CA &zprop=256...

78436110

Orange

256116?3 - :

Page 1 of 2

FIGURE A2-3
5/13/2006
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$700k -

$659k -

$600K -

o5k =

P () 2006 Zilloww .com

sm)ll!!ll_tilil!
MoJ J A S O ND JF M A M

Zestimate Ranking

399%, of homes in the 92691 ZIP code have a value lower than this home.

Recently Sold Comparable Homes

How this home stacks up
This home $ per sq ft:

$461
Comps avg $ per sq ft:

$453

About comparables

© 2006 Zillow.com, All Rights Reserved

‘ FIGURE A2-4
http://www.zillow.com/HomeDetails.htm?city=Mission%20Viejo&state=CA&zprop=256... ~5/13/2006



Zillow.com - 24421 Encorvado Ln, Mission Viejo, CA 92691 Page 1 of 2

7# Zillow.com.™

Your Edge in Real Estate

24421 Encorvado Ln, Mission Viejo, CA 92691
Last updated: 04/25/2006

ZESTIMATE™: $546,170
Value Range: $475,168 - $595,325

Home Facts

[ Residence:

' Bedrooms:

‘ Baths: 1..5
“ Total rooms: 4.0
| # Stories: --

Sq ft:

Lot size:

Heating:

Cooling:

County:

Year built: |

Zillow Home IVD:

Parcel #:

1,124
6,000 sq ft / 0.14 acres

1967
78436107

25611670

Single family

2

Orange

lL(&g::ﬂ description: N TR 6333 LOT 77

FIGURE A2-5
http://www.zillow.com/HomeDetails. htm?city=MISSION%20VIEJO%20&state=CA&zpr... 5/13/2006
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5'548?3}:1 () 2006 Zillow .com

1N N T N N N NN N B B
JJ A S ONDJFMAM

Zestimate Ranking
| 16% of homes in the 92691 ZIP code have a value lower than this home,

Recently Sold Comparabie Homes

How this home stacks up

This home $ per sq ft:
$486

Comps avg $ per sq ft:
$422

About comparables

© 2006 Zillow.com, All Rights Reserved

FIGURE A2-6
http://www.zillow.com/HomeDetails.htm ?city=MISSION%20VIEJ0%20&state=CA&zpr... 5/13/2006
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72 Zillow.com.

Your Edge in Real Estate

24422 Encorvado Ln, Mission Viejo, CA 92691
Last updated: 04/25/2006

ZESTIMATE™: $644,268

Value Range: $560,513 - $702,252

Home Facts

Res;dence

Bed rooms:
Baths

Total rooms

# Storles

Sqft

Lot sue

* Year bunlt
Heatmg

Coohng
§Constructlon quallty
;Parcei #:
?County
gznlow Home ID

http://www.zillow.com/HomeDetails.htm?city=Mission%20Viejo&state=CA&zprop=256...

Single family
3

20 S —

6.0

Orange
25611672
Legal descnptmn N TR 6333 LOT 75

1 360
6 000 sq ft/ 0 14 acres
196?

78436109

Page 1 of 2

FIGURE A2-7
5/13/2006
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$E46k 3
$543k =
(c) 2006 Zillow com
I O T T O T (O N NN NN A N
smMJJASONDJFMAM

Zestimate Ranking

339% of homes in the 92691 ZIP code have a value lower than this home,

Recently Sold Comparable Homes

How this home stacks up

This home $ per sq ft:
$474

Comps avg $ per sq ft:
$458

About comparables

© 2006 Zillow.com, All Rights Reserved

FIGURE A2-8

http://www.zillow.com/HomeDetails.htm?city=Mission%20Viejo&state=CA&zprop=256... ~5/13/2006
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- « Beta
7 Zillow.com.™

Your Edge in Real Estate

24431 Encorvado Ln, Mission Viejo, CA 92691
Last updated: 04/25/2006

ZESTIMATE™: $613,657
Value Range: $533,882 - $668,886

Home Facts

Residence: : Single family

Bedrooms: 3

Baths: 2.0
Total rooms: 5.0

# Stories: --
Sq ft: 1,320

Lot size:

6,000 sqg ft / 0.14 acres
| Year built: 1967

i Heating: - o
e ——
o
Parcet#: ~ 78asi08

e —_

Legal description: N TR 6333 LOT 76

Orange

FIGURE A2-9
http://www.zillow.com/HomeDetails.htm?city=Mission%20Viejo&state=CA&zprop=256... 5/13/2006
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$650kK -

FE614k - /

$550k -

i {c) 2006 Zillowy com

ks DT T T I O
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Zestimate Ranking

| 26% of homes in the 92691 ZIP code have a value lower than this home.

Recently Sold Comparable Homes

How this home stacks up

This home $ per sq ft:
$465

Comps avg $ per sq ft:
$458

About comparables

© 2006 Zillow.com, All Rights Reserved

FIGURE A2-10

http://www.zillow.com/HomeDetails.htm?city=Mission%20Viejo&state=CA&zprop=256... 5/13/2006
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7= Zillow.com.™"

Your Edge in Real Estate

24412 Ferrocarril, Mission Viejo, CA 92691
Last updated: 04/25/2006

ZESTIMATE™: $670,456
Value Range: $583,297 - $730,797

Home Facts
'Residence: Single family |

Bedrooms: 3

| Baths:

2.0
| Total rooms: 6.0

| # Stories: --
sq ft: 1,360
| Lot size: 6,500 sq ft / 0.15 acres

j - P ——
] Year built: 1967
Heating: -- !

S S — S —— ———— E——

Cooling: --
iéarcel . S 78435175 R
§County — Orange —

Construction quality:

Zillow Home ID:

Legal description: N TR 6340 LOT 85
U

FIGURE A2-11
http://www.zillow.com/HomeDetails.htm?city=Mission%20Viejo&state=CA&zprop=256... 5/13/2006
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Fillowe com

0
I -
Fom oA M

$576k = {c)20

) I
¥y Uy A s 0 N oD

Zestimate Ranking
45% of homes in the 92691 ZIP code have a value lower than this home.

Recently Sold Comparable Homes

How this home stacks up

This home $ per sq ft:
$493

Comps avg $ per sq ft:
$435

About comparables

© 2006 Zillow.com, All Rights Reserved

FIGURE A2-12

http://www.zillow.com/HomeDetails.htm?city=Mission%20Viejo&state=CA&zprop=256... 5/13/2006
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_~ 1 fReta
7# Zillow.com.™

Your Edge In Real Estate

24422 Ferrocarril, Mission Viejo, CA 92691
Last updated: 04/25/2006

ZESTIMATE™: $659,299
Value Range: $573,590 -~ $718,636

Home Facts
1 Residence: Single family

' Bedrooms: 4

' Baths: 2.0

Total rooms: 6.0 |

 # Stories: -
Sq ft: 1,430

Lot size:  6,000sqft/0.14 acres |
T T
e — —]
o ,
(Constructionquality: o
| Parcel #: 78436174 |

County: Orange
Zillow Home ID: 25611710
Legal description: N TR 6340 LOT 86

FIGURE A2-13
http://www.zillow.com/HomeDetails.htm?city=Mission%20Viejo&state=CA &zprop=256... 5/13/2006



Zillow.com - 24422 Ferrocarril, Mission Viejo, CA 92691 Page 2 of 2

M“:

$659k -

$600k -

545k =

v (e 2006 Zillow corm

mﬂill_lili!lill
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Zestimate Ranking

' 399% of homes in the 92691 ZIP code have a value lower than this home.

Recently Sold Comparable Homes

How this home stacks up

This home $ per sq ft:
$461

Comps avg $ per sq ft:
$459

About comparables

© 2006 Zillow.com, All Rights Reserved

FIGURE A2-14
http://www.zillow.com/HomeDetails.htm?city=Mission%20Viejo&state=CA&zprop=256... 5/13/2006
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72 Zillow.com.

Your Edge in Real Estate

24432 Ferrocarril, Mission Viejo, CA 92691
Last updated: 04/25/2006

ZESTIMATE™: $553,664

Value Range: $481,688 - $603,494

Home Facts

et ey :
oo
e
Totai I'OOI‘\‘IS_ o o - 40 -

# Storles -
Sq ft e 1 124
LOt Size L 6 200 sq ft / 0 14 acres I

Heatmg e

Coolmg --

Constructlon quallty 0

Parcel # 78436173

County Orange
| zmow Home ID 25611709
Legal descr:ptlon N TR 6340 LOT 87

FIGURE A2-15
http://www.zillow.com/HomeDetails.htm?city=Mission%20Viejo&state=CA &zprop=256... 5/13/2006
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Zestimate Ranking
' 17% of homes in the 92691 ZIP code have a value lower than this home.

Recently Sold Comparable Homes

How this home stacks up

This home $ per sq ft:
$493

Comps avg $ per sq ft:
$422

About comparables

© 2006 Zillow.com, All Rights Reserved

FIGURE A2-16
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24442 Ferrocarril, Mission Viejo, CA 92691
Last updated: 04/25/2006

ZESTIMATE™: $647,086
Value Range: $562,965 - $705,324

Home Facts

Resndence. Single family

Bedrooms 3
Baths ______ e éoﬁ _ S
iTotaI rooms: S 5.0 7 |
#,gtmones “WM_"“_,,, N
|_ot s.;; S ‘5 500 “ ft / o 15 cres S ;
-Year bmlt - - ‘1967 -

Heatmg --

Cooilng -

L

Constructlon quahty o 0
Parcat 21 B 78436172 o
éZIItow Home ID — ___k.___,_w__w.25611708
éLegal descrlptlon N TR 6340 LOT 88 -

FIGURE A2-17
http://www.zillow.com/HomeDetails.htm?city=Mission%20Viejo&state=CA&zprop=256... 5/13/2006
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Zestimate Ranking

| 34% of homes in the 92691 ZIP code have a value lower than this home.

Recently Sold Comparable Homes

How this home stacks up

This home $ per sq ft:
$490

Comps avg $ per sq ft:
$458

About comparables

© 2006 Zillow.com, All Rights Reserved

FIGURE A2-18
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24452 Ferrocarril, Mission Viejo, CA 92691
Last updated: 04/25/2006

ZESTIMATE™: $646,021
Value Range: $562,038 - $704,163

Home Facts

Res |dence J Smglefamﬂy O
BEdrooms S 3 S

Baths—“—- 20 —
v# storice: e
|_ot 5|ze B 50 00 Sq ﬂ:/ 0143 cresu_ S
Vearbu;l;; S 1957m ]

Total rooms:

Heating: -
coo“ng R e
Pa rce| # . S 73435132
Cmmtyw Orange e

i.uowHome ID i 25511595 O
Legaldescr IptionN TR6340L0T89 e

FIGURE A2-19
http://www.zillow.com/HomeDetails.htm?city=MISSION%20VIEJ0%20&state=CA&zpr... 5/13/2006
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Zestimate Ranking

' 33% of homes in the 92691 ZIP code have a value lower than this home.

Recently Sold Comparable Homes

How this home stacks up

This home $ per sq ft:
$475

Comps avg $ per sq ft:
$429

About comparables

© 2006 Zillow.com, All Rights Reserved

FIGURE A2-20
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24472 Ferrocarril, Mission Viejo, CA 92691
Last updated: 04/25/2006

ZESTIMATE™: $685,201

Value Range: $596,125 - $746,869

Home Facts

Resudence - Smg!e famlly
Bedrooms: S e o
Baths e i
# Stones e
Sqft I - 1430 R i i
Lot snzé‘ [ 6"000 sq ft/01 4 res -
Year bu:lt e S
Cooling: )
f Constructmn quahty e ]
parcel #: L _78436131 E

| Countv Orange

r lelow Home ID 25611694
Legal descrlptlon N TR 63 0 L T 90

FIGURE A2-21
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Zestimate Ranking

' 50% of homes in the 92691 ZIP code have a value lower than this home.

Recently Sold Comparable Homes

How this home stacks up
This home $ per sq ft:

$479
Comps avg $ per sq ft:

$453

About comparables

© 2006 Zillow.com, All Rights Reserved

FIGURE A2-22
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24482 Ferrocarril, Mission Viejo, CA 92691
Last updated: 04/25/2006

ZESTIMATE™: $649,045

Value Range: $564,669 - $707,459

Home Facts

Re_r..dence- B s;ng |e fam”ym —
B;&:-ooﬁs R 3 A |
Baths R 20m R I
l'rotal rooms: R S — 50 L
&# smnes e —

sq ﬂ L _1 320 S
Lot s.zé S Fs 000 S,qé/ ) 14 acres R
Year b!.lllt - ” ”1967 “ !
Heatmg. _—

Coolmg -

Constructlon quahty 0
Parcel # 78436130

County Dra inge

ZI“OW Horne ID. 2561 1693
Legal descrlptlon N TR 6340 LOT 91

FIGURE A2-23
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Zestimate Ranking
35% of homes in the 92691 ZIP code have a value lower than this home.

Recently Sold Comparable Homes

How this home stacks up

This home $ per sq ft:
$492

Comps avg $ per sq ft:
$453

About comparables

© 2006 Zillow.com, All Rights Reserved

FIGURE A2-24
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24492 Ferrocarril, Mission Viejo, CA 92691
Last updated: 04/25/2006

ZESTIMATE™: $627,706
Value Range: $546,104 ~ $684,200

Home Facts

Residence: Single family |

Bedrooms: S 5

Baths: 2.0
| Total rooms: 6.0

Sq ft: 1,360

| Year built:
Heating: -

j Cooling: --
Construction quality: 0
Parcel #: 78436129

County: Orange
' Zillow Home ID: 25611692
Legal description: N TR 6340 LOT 92

FIGURE A2-25
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Zestimate Ranking

29% of homes in the 92691 ZIP code have a value lower than this home.

Recently Sold Comparable Homes

How this home stacks up

This home $ per sq ft:
$462

Comps avg $ per sq ft:
$453

About comparables

© 2006 Zillow.com, All Rights Reserved
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24471 Chrisanta Dr, Mission Viejo, CA 92691
Last updated: 04/25/2006

ZESTIMATE™: $649,552
Value Range: $565,110 - $708,012

Home Facts

Bedrooms:
Baths:

# Stories:

Heating:

[ Cooling:

EConstruction quality:

' Parcel #:
s County:

Zillow Home ID:

I Legal description: N TR 6333 LOT 52

http://www.zillow.com/HomeDetails.htm?city=Mission%20Viejo&state=CA&zprop=256...

Residence:

Total rooms:

| Year built:

Single family

3
2.0

6.0

1,360

6,000 sg ft / 0.14 acres
1967

78437671 27

Orange
25611690

Page 1 of 2

FIGURE A2-27
5/13/2006



Zillow.com - 24481 Chrisanta Dr, Mission Viejo, CA 92691 Page 1 of2

72 Zillow.com.™

Your Edge in Real Estate

24481 Chrisanta Dr, Mission Viejo, CA 92691
Last updated: 04/25/2006

ZESTIMATE™: $555,600

Value Range: $483,372 - $605,604

Home Facts

r——
e T —
T v S

# Storles -

Sq ft 1 124
Lot sue 6 000 sq ft / 0 14 acres

5 Year bunlt 1967

;I‘..{eatmg . —_—————
coo"ng _—
construmm qua“tv:., e
;;}cel .. S 78436128
Courﬁtt.:yA R ,_Orange

}lelow Home m “'25511691

Legal descrlptlon N TR 6340 LOT 93 i

FIGURE A2-29
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Zestimate Ranking
17% of homes in the 92691 ZIP code have a value lower than this home,

Recently Sold Comparable Homes

How this home stacks up

This home $ per sq ft:
$494

Comps avg $ per sq ft:
$422

About comparables

© 2006 Zillow.com, All Rights Reserved

FIGURE A2-30
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ATTACHMENT B

LANDSLIDE REMEDIATION AND
ABATEMENT OF LANDSLIDE HAZARD
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The marginal level of stability of the slope that separates the building pads on Encorvado Lane
from the pads on Ferrocarril is explained in the Petra 2005 report, and the landslide hazard level
is quantified in Appendix A-1 of this report. Pursuant to the January 2005 occurrence of the
landslide with geotechnical input from Petra and Leighton, the City of Mission Viejo undertook
remedial measures to limit the extent of landslide damage. Initially the failed slope was reshaped
by transferring some of the slope mass from the upper portion of the slope to the toe area of the
slope. This operation which improved the factor of safety by about 8 percent (see Appendix B-1)
slowed the landslide movement enough to allow installation of a series of soldier piles close to
the toe area of the slide and improved the factor of safety to 1.25 and allowed conditional
reoccupancy of the affected residences. This phase of the project is fully described in the Petra
2006 report. Stability calculations and the resulting improvement in the factor of safety (Cross-
Sections AA’ and DD’) are presented in Appendix B-1 herein. The choice of soldier piles for
stabilization was in part to comply with FEMA’s guidelines. Leighton’s initial consideration of
remediation by tie-back anchors was rejected since it apparently would not qualify as “temporary
and emergency” type of remediation covered by FEMA funding. Soldier pile de51gn details are
presented in Appendix B-2.

While the emergency level stabilization of the landslide has resulted in sufficient improvement in
level of safety of the failed portion of the slope to allow conditional occupancy, implementation
of further stabilization measures are needed to upgrade the stability level into code compliance
and return safety and value to the properties on or near the marginally stable slope. The
recommended measures are shown on the attached Remediation Plan (Plate B-1, in pocket).
Stability analysis in Appendix B-1 indicates that the post-remediation factors of safety will be
code compliant (no less than 1.5)

It is noted that the details portrayed on Plate B-1, while sufficient for safety factor evaluation and
for preliminary cost estimates, do not provide enough detail for construction, and Plate B-1 is not
a “construction plan”. We recommend preparation of construction plans by the project civil
engineer based on this report. We also recommend that an additional topographic survey be
performed to provide topographic details of the entire proposed assessment area. Limited input
was sought and obtained from PB&A Structural Engineers, but the final plans need more
structural engineering detailing as well.

The principal remedial element that is designed to elevate the factor of safety is a series of tie-
back anchors, each designed with an anchorage capacity of 196 kips. These anchors designed at
lengths of between 90 and 120 feet extend from the face of the slope at an inclination of 2:1 into
the bedrock below the “clay bed” which underlies the slope. At the face of the unfailed portions
of the slope, the anchors are supported by facing reinforced concrete elements (pads) which are
approximately 2 feet in thickness and have minimum dimensions of 9 feet by 7 feet. Within the
failed portion of the slope (January 2005 landslide) these facing elements are interconnected to



011492001

form a “whaler”, which in addition to providing face support for the anchors, acts as a near-
vertical grade separator allowing the proposed regrading of the previously 1.5:1 (H:V) slope to a
2:1 inclination consistent with the present grading code.

The soldier piles installed on an emergency basis will be interconnected with a grade beam which
will also act as a drainage terrace. Most of the other remediation features relate to transitioning
the failed area to its adjacent unfailed, but high landslide risk areas, and providing surface and
subsurface drainage to the project area as well as providing connection of existing drainage

features to the recommended drains.

The cost of implementation of these measures based on the preliminary estimate of quantities
shown in Table B-1 is approximately 1.82 million dollars. It is our understanding that the cost of

implementing the emergency temporary measures was close to 1.25 million dollars.

TABLE B-1
Item Quantity Rate Amount

Cut + Place as Compacted Fill 1800 cy @$35/cy $ 63,000
Cut & Export 950 cy @$15/cy $ 14,500
Tie-backs 81 @$5,000 each $ 400,000
Shotcrete Whaler 560 cy @$860/cy $ 481,600
Shotcrete Facing 1,500 sq ft @$28 $ 42,000
Gunite Platform 120 cy @3$500 $ 60,000
Soil Nails 12 @3$500 $ 6,000
2-ft wide French Drain 335 ft @$30 $ 10,050
3-ft wide Toe Drain 75 ft @3$50 $ 3,750
6-inch thick Gunite Strip 170 ft @$30 $ 5,100
Demolish V-Ditch 65 ft @$10 $ 650
Construct New V-Ditch 160 ft @340 $§ 6,400
Jute Mat & Landscape 40,000 sq ft @35 $ 200,000
Special Concrete Work LS $ 30,000
General Clean Up LS $ 15,000

Total $1,343,050

Contingency (15%) $ 201,458

Oversight & Engineering (20%) $ 268,610

Total $1,813,118

Round-Up $1,820,000




APPENDIX B-1

SLOPE STABILITY ANALYSIS AFTER REMEDIATION
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Slope stability analyses using “ESTABLE7” computer program were performed to allow
quantitative comparison of factors of safety after implementation of different levels of
stabilization. The analysis of the condition prior to landsliding of January 2006 or any
remediation is included in Appendix A-1-1 of this report. This appendix includes the details of
the analyses reflecting the subsequent conditions.

The FS for Cross-Section AA’ after reshaping was an increase from 0.99 prior to failure to 1.07
or about 8 percent improvement {see Figures B-1-1 to B-1-4). The effect of installation of the
soldier piles is reflected on Figures B-1-5 through B-1-13 where it can be secen that the safety
factor relating to Cross-Section AA’ improves to 1.25 for Cross-Section DD’ to 1.33 and for
Cross-Section d3 to 1.51. Installation of the recommended tie-back anchors further improves the
FS. The FS for Cross-Sections AA’, DD’ and EE’ are elevated to 1.51, 1.54, and 1.53,
respectively.

Finally on Figures B-1-35 through B-1-39 reflect the results for a pseudostatic (seismic)
evaluation of the slope. The computed SF of 1.1 is in code compliance. Note that in this
evaluation the shear strength of the clay bed was changed to an angel of internal friction of 10
degrees which we believe is a conservative estimate of the undrained strength of the clay bed.

B1i-1
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P:\Leighton\011000-011500\011452.001\ENG\Slope Stability\2.0UT Page 1

* k&

GSTABL7 %*¥%

** GSTABL7 by Garry H. Gregory, P.E.

** Qriginal Version 1.0, January 1996; Current Version 2.004, June 2003 **
(All Rights Reserved-Unauthorized Use Prohibited)
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SLOPE STABILITY ANALYSIS SYSTEM

Modified Bishop, Simplified Janbu, or GLE Method of Slices.

{Includes Spencer & Morgenstern-Price Type Analysis)
Tncluding Pier/Pile, Reinforcement, Soil Nail, Tieback,

Nonlinear Undrained Shear Strength, Curved Phi Envelope,

Anisotropic Soil, Fiber-Reinforced Scoil, Boundary Loads, Water
Surfaces, Pseudo-Static & Newmark Earthgquake, and Applied Forces.

P R R R R R R R R AR E R E L R LRSS R RS R A S RS R R R R R R R R L A i b b bk

Analysis Run Date:
Time of Run: 03:33PM
Run By: SR

Input Data Filename:

Output Filename:

Unit System: English

7/16/2006

P:\Leighton\011000-01150040114%2.001\ENG\Slope Stability\2.i

P:\Leighton\011000-0115004011492.001\ENG\51lope Stability\2.0

Plotted Output Filename: FP:\Leighton\011000-011500\011452.001\ENG\Slope Stability\2.P

PROBLEM DESCRIPTION: MV/Landslide/011492-001

Section A-A'/ Post Failure & Reshaping

BOUNDARY COORDINATES

13 Top Boundaries
24 Total Boundaries
Boundary X-Left Y-Left
No. (ft) (fr)
1 0.00 142.50
2 105.00 142.50
3 110.00 145.00
4 129.00 163.00
5 145.00 163.00
6 150.00 165.00
7 165.00 176.00
8 187.00 175.00
9 214.00 177.00
10 219.00 185.00
i1 245.00 200.00
12 258.00 20%.00
13 364.00 209.00
14 110.00 145.00
15 120.1¢ 138.50
16 145.00C 138.50
17 178.0¢ 157.00
18 192.00 164.00
19 216.00 164.00
20 239.00 170.00
21 292.00 186.00
22 292.00 186 .00
23 178.00 157.00
24 234 .00 160.00

Default Y-Origin = 0.00({ft}
Default X-Plus Value = 0.00(ft)
Default Y-Plus Value = 0.00{(ft}
ISOTROPIC SOIL PARARMETERS

6 Type{s}! of Soil

X-Right
(ft)
105.
110.
129.
145.
150.
165.
187.
214.
219.
245.
258.
364.
400.
120.
145.
178.
192.
216.
239.
292.
3164,
400.
234.
400.

B0il Total Saturated Cochesion Friction
Angle
(deg)

Type Unit Wt. Unit Wt. Intercept

No. (pcf) {(pcf) (psf)
1 120.0 125.0 575.0
2 120.0 125.0 200.0
3 120.0 125.0 10¢.0
4 120.0 125.0 700.0
5 120.0 125.0 30¢.Q
& 120.0 125.0 500.0

25.

0

30.0

2.
7.
30.
36.

OO0 OO0

Y-Right
(ft}

i42.
145.
163
163
165.
170.
175.
177.
185.
200.
209.
209.
209.
138.
138.
157.
l64.
le4.
170.
186.
2009.
1a87.
1la0.
175.

Pore

Param.
0.00
0.00
0.00
Q.00
Q.00
0.00

5Q
0o

.00
.00

00
00
00
00
00
00
00
00
00
50
5@
00
00
D¢
0¢
0o
00
00
00
00

Pressure
Pressure Constant Surface
(psE}
0.

o lleel el

Scil Type
Below Bnd

0

o0 Cc oo

BHOAR A WLDWHERRB RN NN NN R

Piez.

p whaw»»hng

Figure B1-2
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ANISQOTROPIC STRENGTH PARAMETERS
2 s0il type(s}
Scil Type 1 Is Anisotropic

Number Of Direction Ranges Specified = 3
Directicn Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. (deg) (ps£} (deg)
1 2.0 £E75.00 25.00
2 4.0 0.00 8.00
3 90.0 575.00 25.00
Soil Type 4 Is Anisotropic
Number Qf Directicn Ranges Specified = 3
Direction Counterclockwige Cohesion Friction
Range Direction Limit Intercept Angle
No. {deq) {psfE) (deg)
1 4.0 700.00 37.00
2 7.0 G.0C0 8.00
3 90.0 700.00 37.00

ANTSOTROPIC SOQIL NQOTES:
(1} An input value of 0.01 for C and/or Phi will cause Aniso
€ and/or Phi to be ignored in that range.
{2} An input wvalue of 0.02 for Phi will set both Phi and
C equal to zero, with no water weight in the tension crack.
(3) An input value of 0.03 for Phi will set both Phi and
C equal to zero, with water weight in the tension crack.
1 PIEZOMETRIC SURFACE(S) SPECIFIED

Unit Weight of Water = 62.40 (pcf)
Piezometric Surface No. 1 Specified by 4 Coordinate Points
Pore Pressure Inclination Factor = 1.00
Point X-Water Y-Water
No. (ft) (ft}
1 0.00 130.00
2 120.00 138.50
3 192.00 168.00
4 400.00 180.00

Janbu's Empirical Coef. is being used for the case of ¢ & phi both > 0
Trial Failure Surface Specified By 6 Cocrdinate Points

Point X-Surf Y-Surf
Ne. (ft) (ft)
1 110.000 145.00C
2 120.000 136.500
3 222.000 142.500
4 239.000 170.00¢C
5 255,000 200.000
& 258.000 209.000
Janbu's Empirical Coefficient (fo) = 1.086
* * Factor Of Safety Is Calculated By The Simplified Janbu Method * *
Factor Of Safety For The Preceding Specified Surface = 1.072
***Table 1 - Individual Data on the 21 Sliceg*»¥
Water Water Tie Tie Earthquake )
Force Force Force Force Force Surcharge
glice Width Weight Top Bot Norm Tan Hor Ver Load
No. (£t} (1bs) (1bs) (1lbs) (1bs) {1bs) {lbs) {1bs) (lbs}
1 7.8 6608.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 2.2 4186.7 0.0 177.9 0.0 Q.0 0.0 g.0 0.0
3 0.1 132.6 0.¢ 7.7 0.0 a.0 0.0 0.0 0.0
4 0.0 B4.6 0.0 4.9 0.0 Q.0 0.0 ¢.0 0.0
5 8.9 23673.7 0.0 2000.9 0.0 0.0 0.0 0.0 0.0
6 16.0 49597.2 .0 7966.3 0.0 g.0 0.0 0.0 0.0
7 5.0 15820.7 0.0 3641.0 0.0 0.0 0.0 0.0 0.0
8 15.0 52966.3 0.0 14213.1 0.0 .0 0.0 0.0 0.0
g 13.0 51143.3 0.0 16310.0 0.0 0.0 0.0 0.0 0.0
10 9.0 37581.8 0.0 13463.0 0.0 g.0 0.0 0.0 6.0
11 5.0 21417.8 .0 8247.1 0.0 ¢.0 0.0 0.0 .0
12 22.0 94877.2 0.0 37476.6 0.0 0.0 0.0 0.0 0.0
13 2.0 9035.2 0.0 3405.3 g.0 0.0 0.0 0.0 .0
14 3.0 149395.8 .0 5107.4 0.0 0.0 0.0 0.0 ¢.0
Figure B1-3
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15 3.0 16051.8 0.0 5106.7 0.0 0.¢ 0.0 0.0 0.0
16 10.8 50965.8 0.0 24076.5 0.0 Q0.0 g.0 0.0 0.0
17 6.2 22406.3 0.0 4109.1 0.0 0.0 0.0 0.0 0.0
i8 0.4 1235.7 0.0 18.5 0.0 0.0 ¢g.0 a.C 0.0
19 5.6 15068.9 0.0 ¢.0 0.0 0.0 ¢.0 Q.0 0.0
20 10.0 15403.8 0.0 ¢g.a 0.0 0.0 G.0 a.0 0.0
21 3.0 1246.2 ¢.0 c.0 0.0 0.0 a.0 0.0 0.0
*#***Table 2 - Base Stress Data on the 21 Slices***
Slice Alpha X-Coord. Base Available Mcbilized
No. {deg) Slice Cntr Leng. Shear Strength Shear Stress
* (ft) (£t) {pst) (psE)}
1 -40.36 113.91 10.27 2016.90 -546.74
2 -40.386 118.91 2.85 3008.24 -1248.42
3 3.37 120.02 0.06 2B5.66 127.44
4 3.37 120.08 G.04 286.26 127.75
5 3.37 124 .55 g.92 340.26 156.20
6 3.37 137.00 16.03 363.63 182.0G3
7 3.37 147.50 5.01 340.49 185.80
8 3.37 157.50 15.03 361.17 207.35
9 3.37 171.50 13.02 374 .64 231.02
10 3.37 182.50 9.02 374.76 245.21
11 3.37 185.50 5.01 368.41 251.54
12 3.37 203.00 22.04 364 .92 253.24
13 3.37 215.00 2.00 393.68 265.28
14 3.37 217.50 3.01 458.30 292.43
15 3.37 220.50 3.01 510.11 314.20
16 58.28 227.39 20.50 2492.12 4022.31
17 58.28 235.89 11.83 2088.16 3082.97
18 61.93 239.20 0.83 2124.57 2784.62
15 €1.93 242.2¢ 11.92 1851.75 2370.72
20 61.53 250.00 21.25 1151.87 1359.16
21 71.57 256.50 9.49 531.78 394.07
Sum of the Resisting Forces (including Pier/Pile, Tieback, Reinforcing
Soil Nail, and Applied Forces if applicable}) = 192981.14 {lbs)
Average Available Shear Strength (including Tieback, Pier/Pile, Reinforcing,
Soil Nail, and Applied Forces if applicable) = 1005.75 (psf)
Sum of the Driving Forces =  195489.77 (lbs}
Average Mobilized Shear Stress = 1022.88 (psf)
Total length of the failure surface = 191.12 (ft)
**%x% END OF GSTABL7 QUTPUT ****
Figure B1-4
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Including Pier/Pile, Reinforcement, Soil Nail, Tieback,

* &k

GSTABL7  *%*

** GSTABL7 by Garry H. Gregory,
** Qriginal Version 1.0, January 1996; Current Version 2.004, June 2003 **
{211 Rights Regerved-Unauthorized Use Prohibited)
LA S S Z R E L LRSS LRSS R R SR S AR E RS R R RS LSS TR EE RS SR RS R E R E RS R EERE R RS RS E SN L]
SLOPE STABILITY ANALYSIS SYSTEM
Modified Bishop, Simplified Janbu, or GLE Method of Slices.
(includes Spencer & Morgenstern-Price Type Analysis)

P.E.

**

Nonlinear Undrained Shear Strength, Curved Phi Envelope,

Anisotropic Soil,

Surf

aces,

Fiber-Reinforced Soil, Boundary Leoads, Water
Pseudo-Static & Newmark Earthgquake, and Applied Forces.

IR E SRR R AR LR SRS AR R LR AR ARl EREE R RAREl Rl Rl LR ERERESEEELESEEEEE SR LRSS

Analysis Run Date:
Time of Run:
Run By:
Input Data Filename:
merg with piles.in
OQutput Filename:
merg with piles.OUT
Unit System:

Plotted Qutput Filename:

merg with piles.PLT
PROBLEM DESCRIPTION:

BOUNDARY COCRDINATES

7/16/2006

03:32PM
SR

P:\Leighton\011000-011500%011492.C01\ENG\Slope Stability\2 e

P:\Leighton\011000-0115004011492.001\ENG\Slope Stability\2 e

English

MV/Landslide/011452-001

Section A-A'/ Emerg. Regrade With Piles

7 Top Beoundaries
19 Total Boundaries
Boundary X-Left Y-Left
No. (ft) (ft)
1 0.00 142 .50
2 115.00 142.50
3 131.00 152.00
4 185.00 178.00
5 217.00 iB87.50
6 258.00C 209.0Q0
7 364 .00 209.00
8 115.00 142 .50
9 120.00 142.50
10 12¢.10 138.50
11 145.00 138.50
12 178.00 157.00
13 192.00 164 .00
14 216.00 164.00
15 239.00 170.00
16 2592.00 186.00
17 292.00 186.00
18 178.00 157.00
19 234.00 160.00
Default Y-Origin = 0.00(ft)
Default X-Plus Value = 0.00({ft)
Default Y-Plus Value = ¢.00(ft)

ISOTROPIC SOIL PARABAMETERS
6 Type(s) of Soil
Soil Total
Type Unit Wt. Unit Wt. Intercept
{pct)
125,
125.
125.
125.
125.
125.
ANTISOTROPIC STRENGTH PARAMETER
2 soil type(s)

1 Is Anisotropic

No.

La T o B S P B X ]

(pct)
120.
120.
120.
120.
120.
120.

SO0 000

Soil Type

X-Right

(ft
115.
131.
185.
217.
258.
364.
400.
120.
120.
145.
178.
192.
216.
239,
292,
364
400,
234.
400.

)

0o
Qo
00
Q0
0o
a0
00
Q0
190
00
00
ao
o0
00
00

.00

00
090
00

Saturated Cohesion Friction

0

OO 0O0O

{psf)
575.0
200.0
100.0
700.0
300.0
500.0

5

Angl
(deg
25.0
30.0
32.0
37.0C
30.0
36.0

Number Of Direction Ranges Specified =
Counterclockwise

Direction

Cochesion

e
)

3

Y-Right
(££)

142.
152.
179.
187
209.
209.
209.
142.
138.
138.
157.
l64.
164
170.
186.
205.
197.
160.
175.

Pore

Pressure Constant Surface
{psf)
0.

Param.
0.00
0.00
0.00
0.00
0.00
0.00

5¢
e
00

.50

0Q
00
00
50
50
50
00
00

.00

00
00
o0
¢o
Qo
a0

Soil Type
Below Bnd

Fressure

Friction

OO OO0

OCoCOoOQOO

ERPAROWWEREPERRPRAEAEOAONDRMNMNNRE

Piez.

No.
1

HH& P

P:\Leighton\011000-011500%\011452.001\ENG\Slope Stability\2 e
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Range Direction Limikt Intercept Angle
No. (deg) (psf) (deg}
1 2.0 £75.00 25.00
2 7.0 Q0.0C 8.00
3 80.0 575.00 25.00
Soil Type 4 Is Anisotropic
Number Of Direction Ranges Specified = 3
Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. (deqg) (psf) {deg}
1 2.0 700.00 37.00
2 7.0 0.00 8.00
3 $0.0 700.00 37.00

ANTSOTROQPIC SOIL NOTES:
(1} An input value of 0.01 for C and/or Phi will cause Aniso
C and/or Phi to be ignored in that range.
(2} An input value of 0.02 for Phi will set both Phi and
C equal to zero, with no water weight in the tension crack.
(3} An input wvalue of 0.¢3 for Phi will set both Phi and
C equal to zero, with water weight in the tension crack.
1 PIEZOMETRIC SURFACE{S) SPECIFIED

Unit Weight of wWater = 62.40 (pef)
Piezometric Surface No. 1 Specified by 4 Coordinate Points
Pore Pressure Inclination Factor = 1.00
Point X-Water Y-Water
No. (ft) {ft}
1 0.00 130.00
2 120.00 138.50
3 192.00 168.00
4 400.00 180.00
PIER/PILE LOAD (S}
2 Pier/Pile Load(s) Specified
Pier/Pile X-Pos Y-Pos Load Spacing Inclination Length
No. {ft) {ft) {1bs) (fr) {deg) (£t}
1 133.00 153.00 172000.0¢ 6.2 50.00 44.0
2 135.00 154.00 172000.0 6.2 80.00 44 .0

NOTE - An Equivalent Line Load Is Calculated For Each Row Of Piers/Piles
Agguming A Uniform Digtribution Of Load Horizontally Between
Individual Piers/Piles.

Janbu's Empirical Coef. is being used for the case of ¢ & phi both > 0

Trial Failure Surface Specified By 6 Coordinate Points

Point X-Surf Y-Surf

No. (ft) (ft)
1 110.000 142.500
2 12¢.000 136 .500
3 222.000 142.500
4 235.000 175.600
5 255.000 203.000
& 258.000 209.000

Janbu's Empirical Coefficient {fo} = 1.085

* * FPactor Of Safety Is Calculated By The Simplified Janbu Method * *
COORDINATES OF INTERSECTION OF PIER/PILE(S) WITH FAILURE SURFACE

Pier/Pile No. X-Int. Y-Int.
1 1233.00 137.26
2 135.00 137.38
Sum of Pier/Pile Forces on Failure Surface = 54945.02 (1lbs)
Factor Of Safety For The Preceding Specified Surface = 1.251
The calculated factor of safety for the specified surface without piers/piles,
reinforcement, soil nails, or applied forces = 0.872
***Table 1 - Individual Data on the 18 Sliceghk*
Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge
Slice Width  Weight Top Bot Norm Tan Hor Ver Load
No. (ftr) (1bs) (1bs) (1bs) {1bs) (1bs) (1bs} {1bs) (1lbs}
1 5.0 900.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 2.0 1018.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 3.0 2587.0 0.0 217.0 0.0 0.0 0.0 6.0 ¢.0

Figure B1-7




P:\Leighton\OllOOO-O11500\011492.00I\ENG\Slope Stability\2 emerg with piles.OUT Page 3

4 0.1 107.8 0.0 12.5 0.0 g.0 0.0 0.0 0.0
5 0.0 1.1 0.0 0.1 0.0 0.0 ¢.0 0.0 0.0
6 16.9 15823.5 0.0 2689.6 0.0 0.0 a.0 0.0 0.0
7 14.0 30723.3 0.0 7277.6 0.0 0.0 0.0 0.0 0.0
8 33.0 114835.7 0.0 34164.0 0.0 0.0 0.8 0.0 0.0
9 7.0 32016.5 0.0 10317.7 0.0 0.0 0.0 0.0 0.0
10 7.0 34Q07.5 0.0 1138%2.4 0.0 0.0 0.0 0.0 0.0
11 24.0 125874.5 0.0 40881.8 0.0 0.0 0.0 0.0 0.0
12 1.0 5559.1 0.0 17G62.5 0.0 2.0 0.0 0.0 0.0
13 5.0 2855%.7 0.0 85il.s 0.0 g.0 0.0 0.0 0.0
14 10.8 548B5.6 0.0 24076.5 0.0 0.0 0.0 0.0 0.0
15 6.2 24393.7 0.0 4109.1 0.0 0.0 0.0 0.0 0.0
la 0.4 1352.6 0.0 18.5 0.0 0.0 0.0 0.0 a.0
17 15.¢6 33653.0 8.0 g.0 0.0 0.0 0.0 0.0 0.0
18 3.0 1336.8 0.0 0.0 0.0 0. c.0 0.0 0.0
**¥Table 2 - Base Stress Data on the 18 Slices*=**

Slice Alpha X-Coord. Bage Available Mcbilized
No. (deg) Slice Cntr Leng. Shear Strength Shear Stress
* (ft) (£t) (psf) (pgf)
1 -30.96 112.50 5.83 1692.04 -92.61
2 -30.96 ile.01 2.35 2080.69 -259.61
k! -30.96 118.51 3.48 2440.78 -446.43
4 3.37 120,05 0.10 192.71 63.98
5 3.37 120.10 0.00 193,15 64.17
6 3.37 125.55 10.92 241.16 85.28
7 3.37 138.00 14.02 335.0% 128.87
8 3.37 161.5¢ 33.06 489.23 204.35
2 3.37 181.50 7.01 620.41 268.58

10 3.37 188.50 7.01 £46.64 285.28

11 3.37 204.00 24.04 709.62 308.23

12 3.37 216.50 1.00 771.82 326.44

13 3.37 2192.50 5.01 80z2.27 335.37

14 58.28 227.38 20.50 3387.11 4339.55

15 58.28 235.89 11.83 2815.38 3334.64

16 61.93 235.20 0.83 2834.17 3048.04

17 61.93 247.20 33.17 1876.598 1502 .42

18 71.57 256 .50 9.49 657.56 422.74

NOTE: Pier/Pile, reinforcement, soil nail, and applied forces {if applicable)
are included in the Available Shear values in Table 2 by uniform
digtribution on each slice base, based upon the converged factor of safety.
Sum of the Resisting Forces {including Pier/Pile, Tieback, Reinforcing

So0il Nail, and Applied Forces if applicable) = 251522.09 (lbs)

Average Available Shear Strength (including Tieback, Pier/Pile, Reinforcing,
Soil Nail, and Applied Forces if applicable) = 1326.21(paf)

Sum of the Driving Forces = 218150.88 {lbs)

Average Mobilized Shear Streas = 1150.25(psf)

Total length of the failure surface = 189.66{ft)

*%%* END OF GSTABL7 QUTPUT ****

Figure B1-8
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L X 1 GSTABLT &%
** GSTABL7 by Garry H. Gregory, B.E. **
*% Original Version 1.0, January 199%6; Current Version 2.004, June 2003 **
{All Rights Reserved-Unauthorized Use Prohibited)
tA S A a2 R R AL ARSI LSRR R AR RS2 R AR R R 2R XYY RS2 RE R X X RS
SLOPE STABILITY ANALYSIS SYSTEM

Modified Bishop, Simplified Janbu, or GLE Method of Slices.
{(Includes Spencer & Morgenstern-Price Type Analysis)
Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
Nonlinear Undrained Shear Strength, Curved Phi Envelope,
Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water

Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
LE R A E RS ER LA iR iRl RS R AR s AR LR R d R R RS RS Rt ERER RS ELER ] S

Analysis Run Date: 7/31/20086

Time of Run: 06:16FPM

Run By: SR

Input Data Filename: P:\Leighton\011000-011500%011492.001\ENG\Slope Stability\May
2006\d-4' post emmergency.in

Output Filename: P:\Leighton\011000-0115004011492.001\ENG\Slope Stability\May
2006\d-d' post emmergency.OUT

Unit System: English

Plotted Output Filename: P:\Leighton\011000-0115004011492.001\ENG\Slope Stability\May
2006\d-d' post emmergency.PLT
PROBLEM DESCRIPTION: MV Landslide/ 011492-001 Sec D-D' Post
Emergency Stability
BOUNDARY COORDINATES
11 Top  Boundaries
19 Total Boundaries

Boundary X-Left Y-Left X-Right ¥-Right S0il Type

No. {ft) (£t) (£t) (ft) Below Bnd
1 0.00 140.00 106.00 143.00 1
106.00 143.00 120.00 144.00 2
3 120.00 144.00 137.00 157.00 2
4 137.00 157.00 146.00 156.00 2
S 146.00 156.00 150.00 163.00 2
6 150.00 163.400 155.00 165.00 2
7 155.900 165.00 183.50 184.00 2
8 183.50 184.00 189.50 183.50 2
g 18%.50 183.50 123.00 185.00 2
10 153.00 185.00 229.5Q0 211.00 2
11 229.50 211.040 330.00 211.00 2
12 106.00 143.00 108.00 137.50 1
13 108.00 137.50 136.00 137.50 1
14 136.00 137.50 138.00 140.00 1
15 138.00 140.00 177.50 160.00 0
16 177.50 160.00 215.00 185.00 3
17 215.00 185.60 330.00 211.00 1
18 215.00 185.00 330.00 194.00 3
19 177.50 160.00 330.00 187.00 1

Default Y-Origin = 0.00(ft)
Default X-Plus Value = 0.00(£t)
Default Y-Plus Value = 0.00(ft)
ISOTROPIC SOIL PARAMETERS
2 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.
1 120.0 125.0 760.0 37.0 0.00 0.0 1
2 120.0 125.0 200.0 30.0 0.00 0.0 1
3 120.0 125.0 500.0 36.0 0.00 0.0 1

ANTSOTRQPIC STRENGTH PARAMETERS
1 soil typel(s)
Soil Type 1 Is Anisotropic

Number Of Direction Ranges Specified = 3

Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. (deg) {psf} (deg)

Figure B1-10
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1 2.0 700.00 37.00
2 7.0 0.00 8.09Q
3 50.0 700.00 37.00

ANISOTROPIC S0OIL NOTES:
{1} an input wvalue of 0.01 for C andfor Phi will cause Aniso
C and/or Phi to be ignored in that range.
{2} An input value of 0.02 for Phi will set both Phi and
C equal to zero, with no water weight in the tension crack.
{(3) An input wvalue of 0.03 for Phi will set both Phi and
C equal to zero, with water weight in the tension crack.
1 PILEZOMETRIC SURFACE({S) SPECIFIED
Unit Weight of Water = £2.40 (pcf)
Piezometric Surface No. 1 Specified by 4 Coordinate Points

Pore Pressure Inclination Factor = 1.00
Point X-Water Y-Water
No. (Ft) (L)
1 0.00 125.00
2 126.00 138.00
3 180.00 164.00
4 330.00 174.00

PIER/PILE LOAD(S)
2 Pier/Pile Load(s) Specified

Pier/Pile X-Pos Y-Pos Load Spacing Inclination Length
No. {ft) (ft) {1bs) (ft) {deq) (ft)

1 139.00 156.78 172000.0 6.2 90.00 44.0

2 144 .00 156.22 172000.0 6.2 90.0C0 44 .0

NOTE - An Eguivalent Line Load Is Calculated For Each Row Of Piers/Piles
Assuming A Uniform Distribution Of Load Horizontally Between
Individual Piers/Piles.

Janbus Empirical Coef is being used for the case of ¢ & phi both > 0

A Critical Failure Surface Searching Method, Using A Random

Technique For Generating Sliding Block Surfaces, Has Been

Specified.

The Active And Passive Portions Of The Sliding Surfaces

Are Generated According To The Rankine Theory.

1000 Trial Surfaces Have Been Generated.

2 Boxes Specified For Generation Of Central Block Base

Length Of Line Segments For Active And Passive Portions Of

gliding Block Is 15.0

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

No. (ft) (£t) (ft) (fc) {ft)
1 890.00 136.30 145.00 140.15 0.00
2 200.00 144.00 240.00 146.80 0.20

Following Are Dieplayed The Ten Most Critical Of The Trial
Failure Surfaces Evaluated. They Are
Ordered - Most Critical First.
* * gafety Factors Are Calculated By The Simplified Janbu Method * *
Total Number of Trial Surfaces Attempted = 1000
Number of Trial Surfaces With Valid FS = 1000
Statistical Data On All Valid FS Values:

FS Max = 1.610 FS Min = 1.327 FS Ave = 1.402
Standard Deviation = g.063 Coefficient of Variation = 4.52 %
Failure Surface Specified By 10 Coordinate Points
Point X-surf ¥-Surf
No. (£t) (ft)
1 107,955 137.623
2 108.057 137.564
3 221.707 145.538
4 228B.400 158.962
5 233.8B%5 169.585
[ 240.705 183.350
7 242 .648 187.164
8 245,002 191.783
9 252.502 204.773
10 256,097 211.000
Factor of Safety
*kk 1.327 EX 2]

Figure B1-11
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Individual data on the 27 slices
Water Water Tie Tie Earthquake
Force Force Force  Force Force  Surcharge
Slice Width Weight Top Bot Norm Tan Hor Ver Load
No. (ft) (lbs) (1bs) (1bs) (lbs) {1bs) (1bs} {1bs) {1bs)
1 6.1 67.6 0.0 0.0 0. 0. g.0 0.0 0.0
2 11.9 8012.1 0.0 0.0 0. 0. g.0 0.0 0.0
3 8.0 8042.1 0.0 0.0 0. 0. 0.0 0.0 ¢.0
4 9.0 15504.7 0.0 1041.9 o. 0. 0.0 0.0 0.0
5 0.7 1503.5 0.0 172.4 0. g. 0.0 0.0 0.0
6 0.3 593.8 0.0 72.0 0. a. 0.0 0.0 0.0
7 8.0 135858.5 0.0 G.0 Q. 0. 0.0 0.0 0.0
8 4.0 7000.2 0.0 6.0 Q. 0. 0.0 0.0 0.0
G 5.0 10080.4 0.0 6.0 0. 0. 0.0 0.0 0.0
10 22.5 45475.8 0.0 0.0 Q. 0. 0.0 0.0 0.0
11 2.5 11753.7 0.0 3264.4 0. 0. 0.0 0.0 0.0
12 3.5 17215.7 0.0 4681.4 0. 0. 6.0 0.0 0.0
13 0.4 1960.2 0.0 520.0 g. 0. 0.0 2.0 0.0
14 5.6 27972.1 0.0 7459.0 0. 0. 0.0 0.0 0.0
15 3.5 17530.2 0.0 4674.1 0. 0. 0.0 0.0 0.0
16 19.2 111%552.8 0.0 25630.0 0. 0. 6.0 0.0 6.0
17 2.8 18456.7 0.0 3688.7 0. 0. 0.0 0.0 0.0
18 6.7 471985.0 0.0 8%16.6 0. Q. 0.0 0.0 0.0
18 6.7 45135.1 0.0 13B0S5.5 0. a. 0.0 0.0 0.0
20 1.1 6714 .2 0.0 1107.8 0. 0. 0.0 0.0 0.0
21 3.2 17752.4 0.0 1355.5 a. Q. 0.0 0.0 0.0
22 1.2 6254.0 0.0 ¢.0 a. 0. 0.0 0.0 0.0
23 6.8 28056.1 0.0 ¢.0 0. 0. 0.0 0.0 0.0
24 1.9 6003.2 0.0 0.0 0. 0. 0.0 0.0 0.0
25 2.4 6079.9 0.0 0.0 0. 0. 0.0 0.0 0.0
26 7.5 11445.5 0.0 0.0 0. 0. 0.0 0.0 0.0
27 3.8 1343.0 0. 0.0 a. 0. 0.0 0.0 0.0
Failure Surface Specified By 10 Coordinate Points
Point X-8urf Y-Surf
Na. (ft) {£E)
1 107.923 137.711
2 108.164 137.572
3 215.910 145.308
4 226.603 158.732
5 232.050 169.658
6 238.860 183.023
7 240.900 187.027
8 243.052 191.342
9 250,552 204.333
10 254,401 211.000
Factor of Safety
EL R 1.32¢9 oekok
Failure Surface Specified By 10 Cocordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 107.891 137.798
2 108.272 137.579
3 218.313 145.278
4 224.806 158,702
5 230.096 i69.312
6 236.3906 182.677
7 239.048 1B86.882
8 241.046 150.889
9 247.73¢% 204.313
10 251.073 211.000
Factor of Safety
*h K 1_333 ok
Failure Surface Specified By 10 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (£t}
1 107.855 137.887
2 108.379 137.587
Figure B1-12
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3 216.316 145.048
4 223.009 158.472
5 228.251 16B8.985
6 235.061 182.350
7 237.300 186.745
8 239,152 190.461
9 246,652 203.451
10 251.011 211.000
Factor of Safety
W&k 1_335 LR}
Failure Surface Specified By 10 Coordinate Points
Point X-surf Y-surf
No. (ft) (£t}
1 115.280 143.734
2 124.922 138B.745
3 215.597 145.416
4 226.290 158.840
5 231.649 165.587
6 238.458 182.952
7 240.520 1B86.997
8 242.633 191.249
9 250.139 204.239
10 254.043 211.000
Factor of Safety

*

** 1.3358
Failure Surface Specified By 10 Coordinate Points

LA 2]

Point X-8urf Y-Surf
No. (ft) (£t)
1 115.047 143.646
2 123.687 138.658
3 220.261 145.461
4 226.954 158.885
5 232.352 169.711
6 2398.162 183.077
7 241.186 187.049
8 243 .361 181.412
9 250.861 204.402
10 254.670 211.000
Factor of Safety
*kk 1.335 **E
Failure Surface Specified By 10 Coordinate Points
Point X-surt ¥-Surf
No. (£E) (£t)
1 116.173 143.727
2 124.8185 138.737
3 221.3%4 145.44¢6
4 228.087 158.870
5 233.603 169.933
6 240.413 183.298
7 242.371 187.142
8 244 .645 181.702
9 252.145 204.693
10 255.787 211.000

*

Point
No.

=

W o0l W

Factor of Safety
*x 1.335
Failure Surface Specified By 10 Coordinate Points
Y-Surf

X-8urf
(ft)

117.
125.
222,
229,
234.
241.
243.
245,
253.

298
943
527
220
745
555
453
817
317

LE

(fr)
143.
138.
145,
159.
170.
.500

133

187.
191.
204.

807
8le
630
054
135

227
967
958

Figure B1-13
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** GSTABL?7 by Garry H. Gregory, P.E. **

P:2 final design with piles and ties.OUT Page 1

*%% GSTABLY

*

** Qriginal Version 1.0, January 1996; Current Version 2.004, June 2003 **
(A1l Rights Reserved-Unauthorized Use Prohibited)
2SR AR RS R AR R R R s R E R R R E R LR L LR T R Y Y YRR R R R R R R Y X T R
SLOPE STABILITY ANALYSIS SYSTEM
Modified Bishop, Simplified Janbu, or GLE Method of Slices.

(Includes Spencer & Morgenstern-Price Type Analysis)
Including Pier/Pile, Reinforcement, Soil Nail, Tieback,

Nonlinear Undrained Shear Strength, Curved Phi Envelope,

Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water
Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.

LR E R RS RS R AR R R AR R xR R e R F T X RS AR R AR AT R R R X R

Analysis Run Date:

Time of Run:

Run By:
Input Data Filename:

inal design with piles and ties.in

Output Filename:

inal design with piles and ties.OUT
Unit System:
Plotted Qutput Filename:
inal dewsign with piles and ties.PLT

PROBLEM DESCRIPTION:

BOUNDARY COORDINATES

i4 Top Boundaries
25 Total Boundaries
Boundary X-Left Y-Left
No. (£t) (£t}
1 c.00 142.50
2 115.00 142.50
3 120.00 142.50
4 127.00 142.50
5 131.00 144 .50
[ 131.10 151.40
7 141.00 1530.00
8 144 .50 15%.00
9 186.00 180.00
10 203.00 179.00
11 206.50 189.00
12 246 .00 208.00
13 258.00 209.00
14 364 .00 209.04Q
15 120.00 142 .50
14 120,10 138.50
17 145.00 138.50
18 178.00 157.00
19 192.400 164 .00
20 216.00 164 .00
21 239.00 170.400
22 292.00 186.00
23 292.00 186.00
24 178.00 157.00
25 234.00 160.00
Default Y-Origin = 0.00(ft)
Default X-Plus Value = 0.00{ft)
Default ¥-Plus Value = 0.00({ft)

7/16/2006
03:41PM

SR

P:\Leighton\011000-011500\01145%2.001\ENG\Slope Stability\2 f

P:\Leighton\011000-011500%011492.001\ENG\Slope Stability\2 f

English

MV/Landslide/011452-001 Section
A-A'/ Final Design with Piles & Ties

ISOTROPIC SOQIL PARAMETERS
6 Type(s) of Soil

X-Right
{ft)
115.00
120.00
127.00
131.00
131.10
141.00
144.50
186.00
203.00
206.50
246.00
258.00
364.00
400.00
120.10
145.00
178.00
192.00
216.00
239.00
292.00
364.00
400.00
234.00
400.00

Angle
{deg)
25.
30.
32.
37.

Soil Total Saturated Cohesion Friction
Type Unit Wt. Unit Wt. Intercept
No. (pcf) (pct) {psf)

1 120.0 125.0 575.0

2 12¢.0 125.0 200.0

3 120.0 125.0 100.0

4 120.0 125.0 700.0

5 120.0 125.0 300.0

[=eR=iXells]

30.

[= el elelal

Y-Right
(fr}

142
142.
142,
144.
151.
150.
159.
180.
178.
189.
209.
209.
209.
209.
138.
13i8.
157.
164
le4.
170.
186.
209.
197.
150.
175.

Pore

Param.
.00
.00
.00
.00
.00

.50

50
50
50
a0
ao
00
00
00
00
049
o14]
00
00
50
50
0o

.00

co
ao
Qo
Qo
00
0o
0¢

Pressure
Pressure Constant Surface

Soil Type
Below Bnd

(psf)
0.0

(== o I o]

Q.
0.
a.
a.

BHOAR A WWWHRRBUNNMNOMNMDNLLDN R R

Piez.

[l el S S
9]

P:\Leighton\011000-0115004011492.001\ENG\Slope Stability\2 £

Figure B1-15
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6 120.0 125.0 500.0 36.0 0.0¢0 0.0 1
ANISOTROPIC STRENGTH PARAMETERS
2 soil type(s)
Soil Type 1 Is Anisotropic

Number Of Direction Ranges Specified = 3
Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. {deg) (pst) (deg)
1 2.0 575.00 25.00
2 7.0 0.00 8.00
3 90.0 575.00 25.00
Scil Type 4 Is Anigetropic
Number Cf Direction Ranges Specified = 3
Directicn Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. (degqg) {psf) {deg)
1 2.0 700.00 37.0¢
2 7.0 0.00 8.00
3 9¢.0 700.00 37.00

ANISOTROPIC SOIL NOTES:
{1) An input value of 0.01 for C and/or Phi will cause Aniso
C and/or Phi to be ignored in that range.
{(2) An input wvalue of 0.02 for Phi will set both Phi and
C equal to zero, with no water weight in the tension crack.
(3) An input value of 0.03 for Phi will set both Phi and
C equal to zero, with water weight in the tension crack.
1 PIEZOMETRIC SURFACE{S) SPECIFIED
Unit Weight of Water = 62.40 {(pcf)
Piezometric Surface No. 1 Specified by 4 Coordinate Points

Pore Pregsure Inclination Factor = 1.00
Point X-Water Y-Water
No. (£t} (Et)
1 0.00 130.00
2 120.00 138.50
3 192.00 168.00
4 400.00 180.G0

TIEBACK LOAD{S)
2 Tieback Load{s) &pecified

Tieback X-Posg Y-Pos Load Spacing Inclination Length Force
No. (£t) (ft) (1lbs} (ft) {(deg) (ft) Method

1 142.75 154.5¢ 1%6000.0 10.0 26 .60 40.0 2

2 204 .57 183.50 196000.0 16.0 26.60 40.0 2

NOTE - An Equivalent Line Load Is Calculated For Each Row Of Tiebacks
Assuming A Uniform Distribution Of Load Horizontally Between Individual
Tiebacks. Force Method 1 Considers Only Tangential Tieback Forces.
Force Method 2 Considers Both Tangential and Normal Tieback Forces.
Force Method 3 Considers Only Normal Tieback Forces.

Force Method 4 Limits Normal and Tangential Tieback-Force Distribution
to 1.5 Times the Tieback Inclination, or to 30 Degrees Below (Left of}
the Tieback-Failure Surface Intersection, Whichever is CGreater.
PIER/PILE LOAD(S)
2 Pier/Pile Load(s) Specified

Pier/Pile X-Pos Y-Pos Load Spacing Inclination Length
No. (£t) (ft) {lbs) (£t} {deqg) {£t)

1 133.00 150.81 172000.¢ 6.2 90.00 44.0

2 135.00 150.61 172000.0 6.2 90.00 44.0

KOTE - An Equivalent Line Load Is Calculated For Each Row Of Piers/Piles
Assuming A Uniform Distribution Of Load Horizontally Between
Individual Piers/Piles.

Janbu's Empirical Coef. is being used for the case of ¢ & phi both > 0

Trial Failure Surface Specified By 6 Coordinate Points

Point X-Surf ¥-Surf
No. (ft) (£t}
1 116.000 142.500
2 120.000 136.500
3 222.000 142.500
4 239.000 170.000

Figure B1-16
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5 255,000 200.000
4 258.000 239.00¢
Janbu's Empirical Coefficient (fo) = 1.086

* * Pactor Of Safety Is Calculated By The Simplified Janbu Method * *
COORDINATES QF INTERSECTION OF PIER/PILE(S}) WITH FAILURE SURFACE

Pier/Pile No. X-Int. Y-Int.
1 133.00 137.2¢6
2 135.00 137.38
Sum of Pier/Pile Forces con Failure Surface = 54945.02 {lbs)
Factor Of Safety For The Preceding Specified Surface = 1.5Q07
The calculated factor of safety for the specified surface without piers/piles,
reinforcement, soil nails, or applied forces = 1.181
***Tahle 1 - Individual Data on the 23 Slices***
Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge
Slice Width  Weight Top Bot Norm Tan Hor Ver Load
No. (ft) (1bs) (lbs) (1lbs) {1lbs} (1bs) (1bs) (1bs) {1bs)
1 2.7 665.2 .0 0.0 0.0 0.0 D.0 0.0 8.0
2 1.3 7772 c.c 143.2 0.0 c.0 0.0 0.0 a.¢
3 0.1 72.2 0.0 12.5 c.0 a.0 0.0 0.0 0.0
4 0.0 0.7 0.0 0.1 .0 0.0 0.0 0.0 0.0
5 6.9 4907.1 0.0 13%99.5 0.0 0.¢ 0.0 0.0 0.0
6 4.0 3208.0 0.0 1285.7 0.0 0.0 0.0 0.0 0.0
7 0.1 130.1 0.0 36.7 g.0 g.0 0.0 0.0 0.0
8 9.9 15888.2 0.0 4722.8 g.0 0.0 0.0 0.0 0.0
g 3.5 7172.6 0.0 2184.0 1433.7 0.0 Q.0 0.0 0.0
10 0.5 1296.9 0.0 333.9 252.3 15.5 .0 0.0 0.0
11 33.0 1lle23l.3 0.0 34164.0 13750.2 14718.3 0.0 0.0 0.0
12 8.0 37265.9 0.0 1187%9.3 1155.7 2663.8% 0.0 0.0 0.0
13 6.0 29057.0 0.0 9B30.7 643.4 1754.3 Gg.0 0.0 0.0
14 11.¢ 52008.¢6 0.0 18742.6 994.1 1403.8 C.0 0.0 0.0
15 3.8 18333.1 0.0 596l1.8 395.0 398.1 0.0 0.0 0.0
16 8.5 57766.7 0.0 16177.5 1240.4 10BZ.8 c.0 0.0 0.0
17 6.0 38981.0 0.0 10214.1 848.3 765.8 0.0 0.0 0.0
18 10.8 63558.8 0.0 24076.5 4685.2 836.7 g.0 0.0 0.0
19 6.2 29228.86 0.0 4109.1 3113.8 E51.7 0.0 c.0 0.0
20 0.4 1654.0 0.0 18.5 211.2 53.9 0.0 0.0 0.0
21 6.6 24105.6 0.0 ¢.0 3134.7 1365.1 0.0 0.0 0.0
22 9.0 18832.5 0.0 0.0 2584 .7 2209.7 0.0 0.0 0.0
23 3.0 1620.0 0.0 0.0 649.3 553.6 0.¢ 0.0 0.0
***Table 2 - Base Stregs Data on the 23 Slices**¥*
Slice Alpha X-Coord. Base Available Mcbilized
No. {deqg) Slice Cntr Leng. Shear Strength Shear Stress
* (fe) (fe) {psf) (psf)
1 -56.31 117.36 4.92 4445,95 -204.1%9
2 -56.31 119.36 2.30 5355.89 -507.89
3 3.37 120.05 0.10 107.70 42 .85
4 3.37 120.10 0.00 107 .46 42.84
5 3.37 123.55 6.91 90.72 41.76
6 3.37 129.00 4.01 85.68 47.11
7 3.37 131.05 G.10 166 .70 76.42
8 3.37 136.05 9.52 201.30 94 .24
] 3.37 142.75 3.51 327.35 120.34
10 3.37 144.75 0.50 433.58 121.22
11 3.37 161.50 33.06 518.07 -235.18
12 3.37 182.00 8.01 592.17 -59.44
13 3.37 189.060 6.01 591.13 -8.01
14 3.37 197.50 11.02 556.01 150.02
15 3.37 204.75 3.51 651.06 193.85
16 3.37 211.25 9.52 804.59 243.10
17 3.37 215.00 6.01 880.84 253.87
18 58.28 227.39 20.50 4133.78B 4538.53
19 58.28 235.89 11.83 3752.97 3506.53
20 61.93 235.20 0.83 3769.29 3589.62
21 61.93 242.70 14.04 3310.12 3011.58
22 61.93 250.50 192.13 2020.76 1600.80
23 71.57 256.50 9.49 858.37 327.74

Figure B1-17



P:2 final design with piles and ties.OUT Page 4

NOTE: Tieback forces are included in the Available Shear

Strength values in Table 2, as shown in Table 1.

NQTE: Pier/Pile, reinforcement, soil nail, and applied forces (if applicable)
are included in the Available Shear values in Table 2 by uniform
digtributicn on each slice base, based upon the converged factor of safety.
Sum of the Resisting Forces (including Pier/Pile, Tieback, Reinforcing

Soil Nail, and Applied Forces if applicable) = 310906.00 (lbg)

Average Available Shear Strength (including Tieback, Pier/Pile, Reinforcing,
Soil Nail, and Applied Forces if applicable) = 1678.72 (paf)

Sum of the Driving Forces =  223943.14 (lbs)

Average Mcobilized Shear Stress = 1209.17{psf)

Total length of the failure surface = 185.20 (£t)

**%% END QF GSTABL7 OUTPUT **++#

Figure B1-18
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ik GSTABL7 % % %
** GSTABL? by Garry H. Gregory, P.E. **
** Original Version 1.0, January 1996; Current Version 2.004, June 2003 **
{All Rights Reserved-Unauthorized Use Prohibited)
*i***********************************i*******************************************
SLOPE STABILITY ANALYSIS SYSTEM

Modified Bishop, Simplified Janbu, or GLE Method of Slices.
{Includes Spencer & Morgenstern-Price Type Analysis)
Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
Nonlinear Undrained Shear Strength, Curved Phi Envelope,
Anisotropic Soil, Fiber-Reinforced Scil, Boundary Loads, Water

Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
AE RN TR E R TR A A AR A AR AT AR R R Ak Ak hkhhdkhdkhkddhhdhkdd kbbb bk dbrhrthrkhihhtik

Analysis Run Date: 7/31/2006

Time of Run: 06 :36PM

Run By: SR

Input Data Filename: P:\Leighton\011000-011500\011452.001\ENG\Slope Stability\May
2006\4-4' post emmergency with tiebacks.in

Output Filename: P:\Leighton\011000-0115001011492. 001\ENG\Slope Stability\May
2006\d-d' post emmergency with tiebacks.OUT

Unit System: English

Plotted Gutput Filenmame: P:\Leighton\011000-0115001011492.001\ENG\Slope Stability\May
2006\d-d' post emmergency with tiebacks.PLT
PROBLEM DESCRIPTION: MV Landslide/ 011492-001 Sec D-D'
Final Design
BOUNDARY CCORDINATES
11 Top Boundaries
15 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. (ft) {(ft) (ft) (ft) Below Bnd
1 0.00 140.0¢ 106.400 143.00 i
2 10&6.00 143.00 120.00 144.00 2
3 120.00 144.00 137.00 157.00 2
4 137.00 157.00 146.00 156.00 2
5 146.00 156.00 150.400 163.00 2
6 150.00 163.00 155.00 165.00 2
7 155.00 165.00 183.50 184.00 2
8 183.50 184.00 18%2.50 183.50 2
9 189.50 183.50 193.00 185.00 2
10 153.00 185.00 229.50 211.00 2
11 229.50 211.00 330.00 211.00 2
12 106.00 143.00 108.00 137.50 1
13 108.00 137.50 136.00 137.50 1
14 136.00 137.50 138.00 14G.00 1
15 138.00 140.00 177.50 160.00 4]
16 177.50 160.00 215.00 185.00 3
17 215.00 185.00 330.00 211.00 1
18 215.00 185.00 330.00 194.00 3
15 177.50 160.00 330.00 187.00 1

Default Y-Origin = 0.00(ft)
Default X-Plus Value = 0.00({£ft)
Default Y-Plus Value = 0.G0({ft)
ISOTROPIC SOIL PARAMETERS
3 Type{s) of Soil
Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wwt. Unit Wt. Intercept Angle Pressure Constant Surface

No. (pcf) (pef) {psf} (deg) Param. {pst) No.
1 120.0 125.0 700.0 37.0 0.00 0.0 1
2 120.0 125.¢ 200.0 30.0 0.00 0.0 1
3 120.0 125.0 500.0 36.0 0.00 0.0 1

ANISOTRCPIC STRENGTH PARAMETERS
1 soil type(s)
Spil Type 1 Is Anisotropic

Number Of Direction Ranges Specified = 3

Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
Na. (deqg) (psf} {deg)

Figure B1-20
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1 2.0 700.00 37.00
2 7.0 0.04Q 8.00
3 90.0 700.00 37.00

ANISOTROPIC SOIL NOTES:
{1) An input value of 0.01 for C and/or Phi will cause Anisoc
¢ and/or Phi to be ignored in that range.
{2) An input value of 0.02 for Phi will set both Phi and
C equal to zero, with no water weight in the tension crack.
{3) An input value of 0.03 for Phi will set both Phi and
C equal to zero, with water weight in the tension crack.
1 PIEZOMETRIC SURFACE(S) SPECIFIED
Unit Weight of Water = 62.40 (pcf)
Piezometric Surface No. 1 Specified by 4 Coordimate Points

Pore Pressure Inclinaticn Factor = 1.00
Point X-Watexr Y-Water
No. (£t} (£t}
1 a.00 125.00
2 126.00 138.00
3 180.90 164.00
4 330.900 174.00

TIEBACK LOAD({S}
2 Tieback Load(s) Specified

Tieback  X-Pos Y-Pos Load Spacing Inclination Length Force
No. {fr) {ft) {lbs) {fL) (deg} (ft) Method
1 147.71 15%5.00 196000.0 16.0 26.50 60.0 2
2 194.40 186.00 196000.0 16.0 26.50 60.0 2

NOTE - An Egquivalent Line Load Is Calculated For Each Row Of Tiebacks
Assuming A Uniform Distribution Of Load Horizontally Between Individual
Tiebacks. Force Methed 1 Considers Only Tangential Tieback Forces.
Force Method 2 Considers Both Tangential and Normal Tieback Forces.
Force Method 3 Considers Only Normal Tieback Forces.

Force Method 4 Limits Normal and Tangential Tieback-Force Distribution
to 1.5 Times the Tieback Inclination, or to 30 Degrees Below (Left of)
the Tieback-Fallure Surface Intersection, Whichever is Greater.
PIER/PILE LOAD(S)
2 Pier/Pile Load({s) Specified

Pier/Pile X-Pos ¥-Pos Load Spacing Inclination Length
No. (Et) (ft) {1bs) (£r) {deg) (£t}

1 139.00 156,78 172000.0 6.2 90.00 44.0

2 144.00 156.22 172000.0 6.2 80.00 44.0

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

Janbus Empirical Coef is being used for the case of ¢ & phi both > 0

A Critical Failure Surface Searching Method, Using A Random

Technique For Generating Sliding Block Surfaces, Has Been

Specified.

The Active And Passive Portions Of The Sliding Surfaces

Bre CGenerated According To The Rankine Theory.

1000 Trial Surfaces Have Been Generated.

2 Boxes Specified For Generation Of Central Block Base

Length Of Line Segments For Active And Passive Portions Of

Sliding Block Is 15.0

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

No. (fr} (£t) (£t) (ft) {£t)
1 80.00 136.30 145.00 140.15 0.00
2 200.00 144.00 240.00 146.80 0.20

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Evaluated. They Are
Ordered - Most Critical First.
* * Safety Factors Are Calculated By The Simplified Janbu Method * *
Total Number of Trial Surfaces Attempted = 1000
Number of Trial Surfaces With Valid FS = 1000
Statistical Data On All Valid FS Values:
F3 Max = 1.942 FS Min = 1.544 FS Ave = 1.638
Standard Deviation = 0.084 Coefficient of Variation = 5.10 %
Failure Surface Specified By 10 Coordinate Points
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No.

1
2
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4
5
6
7
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12
13
14
15
16
17
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24
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26
27
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-
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P

slices

0.
0.
0.
0.
0.
0.

By 10 Coordinate Points

Point X-Surf ¥Y-Surf
0. (£ft) (fr)
1 107.855 137.623
2 108,057 137.564
3 221.707 145,538
4 228.400 158.962
5 233.895 169.985
6 240.705 183.350
7 242.648 187.164
-] 245.002 191.783
9 252.502 204.773
0 256.097 211.000
Factor of Safety
*%k %k 1-544 * kR
Individual data on the 27
Water Water Tie
Force Force Force
Weight Top Bot Norm
(1bs} {1bs) {lbs} {1bs)
67.6 0.0 0.0
8012.1 0.0 0.0
8042.1 0.0 0.0
15504 .7 6.0 1041.9
1503.5 0.0 172.4
593.8 0.0 72.0
13983.5 0.0 0.0 337.
7000.2 0.0 0.0 518.
10080.4 0.0 0.0 897.
45475.8 0.0 0.0 3269.
11753.7 0.0 3264.4 242,
17215.7 0.0 4681.4 340.
1960.2 0.0 520.0 38.
27872.1 0.0 7495%.0 579.
17530.2 0.0 4674.1 396.
111992.8 0.0 25630.0 2680.
18496.7 0.0 3688.7 403.
47195.0 D.0 8&916.8 945,
45135.1 0.0 13809.5 3077.
6714.2 0.0 1107.8 S51.
17752.4 0.0 1355.5 1607.
6€254.0 0.0 0.0 618.
28056.1 0.0 0.0 3003.
6003.2 0.0 0.0 690.
607%.9 0.0 0.0 733.
11449.5 Q.0 Q.0 1485.
. 1343.0 0.0 0.¢ 500.
ailure Surface Specified
Point X-8urf Y-surf
No. (ft) (fr)
1 107.923 137.711
2 108.164 137.572
3 219.810 145.308
4 226.603 158,732
5 232.050 169,658
1 238.860 183.023
7 240.300 187.027
8 243.052 191.342
9 250.552 204,333
0 254.401 211.000
Factor of Safety
*EW 1.549 * k&
Failure Surface Specified By 10 Cocrdinate Points
Point X-Surf Y-Surf
No. (£t) (££)
1 107.651 138.459
2 109.077 137.635
3 224 .636 145.752

.
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4 231.329 159.176
5 236.992 170.533
6 243.801 183 .898
7 245.582 187.353
8 248.123 192.489
9 255.623 205.479
10 258.810 211.000
Factor of Safety
LA 1.582 *k¥h
Failure Surface Specified By 10 Coordinate Points
Point X-Surf Y-Surt
No. (ft) (ft)
1 114.833 143.631
2 123.472 138.643
3 223.855 145,722
4 230.548 159.146
5 236.151 170.384
& 242.961 183.743
7 244.786 ia7.331
B 247.260 192.294
9 254.760 205.284
10 258.061 211.000
Factor of Safety
* % * 1_552 *kk
Failure Surface Specified By 10 Coordinate Points
Point X-Surf ¥-Surf
No. (£t) (£L)
1 116.065 143.718
2 124.707 138.730
3 223.191 145.676
4 229.884 159.100
5 235.448 170.260
6 242.258 1B3.625
7 244.120 187.273
8 246.53% 192.130
3 254.038 205.121
10 257.433 211.000
Factor of Safety

* ok 1.552 * ok
Failure Surface Specified By 10 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (£t}
1 107.68B3 138.371
2 108.970 137.628
3 226.433 145.782
4 233.126 159.206
s 238.946 170.879
& 245.756 184.244
7 247.434 187.538
8 250.129 192.942
9 257.629 205.932
10 260.554 211.000

Factor of safety

*hk 1.553 xwk
Failure Surface Specified By 10 Coordinate Points

Point X-Surf Y-Surf

No. (ft}) (£t)
1 115.958 143.711
2 124 .600 138.722
3 224,988 145.706
4 231.681 159.130
5 237.402 170.606
[ 244.212 183.971
7 245,572 187.424
B 248.544 152.584
9 256.044 205.574
10 259.177 211.000
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Factor of Safety

* ik k 1.553 xkE
Failure Surface Specified By 10 Coordinate Points
Point X-Surf ¥-Surf
No. {ft) (£t)
1 117.191 143.799
2 125.835 138.808
3 224.324 145.660
4 231.017 159.0484
5 236.699 17¢.481
6 243.5409 183.846
7 245.305 187.372
8 247.823 192.421
9 255.323 205.411
10 25B.549 2311.000
Factor of Safety
LE 2 1.5583 *
Failure Surface Specified By 10 Coordinate Points
Point X-Surf Y-Surf
No. (£t} (£t)
1 114.726 143.623
2 123.365 138.636
3 225.652 145.752
4 232.345 159.176
5 238.106 170.730
6 244.916 184.085
7 246.638 187.476
B 249.266 192.747
9 256.766 205.738
10 259.805 211.000
Factor of Safety
*k ¥k 1.553 d ke
Failure Surface Specified By 10 Cocrdinate Points
Point X-8urf ¥Y-Surf
No. {(ft) (ft)
1 113.600 143.543
2 122.237 138.557
3 224.519 145.768
4 231.212 159.152
S 236.855 170.509
6 243 .664 183.874
7 245.453 187.383
8 247.982 192.457
9 255.482 205.447
10 258.688 211.000
Factor of Safety
k% 1.553 * k¥

**%% END OF GSTABL7 QUTPUT **##*
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L2 2 GSTABL7 L L &
*x GSTABL7 by Garry H. Gregory, P.E. **
** Original Version 1.0, January 1596; Current Version 2.004, June 2003 *%*
(311 Rights Reserved-Unauthorized Use Prohibited)
kkkdhkhkthbhdthrdbhrhhkrtthkrRdhA e r R r kbbb h kb hdrhdwdbdwddbkhrkrkdrthdrrdbiin
SLOPE STABILITY ANALYSIS SYSTEM
Modified Bishop, Simplified Janbu, or GLE Method of Slices.
(Includes Spencer & Morgenstern-Price Type Analysis)
Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
¥Nonlinear Undrained Shear Strength, Curved Phi Envelope,
Anisotropic Soil, Fiber-Reinforced Scil, Boundary Loads, Water

Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
2 2SRRI SIE SIS SLE RS SE XL Z 2R SRS E RS RS RR R R R R RS SRR R R R AR SRR R R e RS RS S]

Analysis Run Date: 7/31/2006

Time of Run: 05:51PM

Run By: SR

Input Data Filename: P:\Leighton\011000-0115004011492.001\ENG\Slope Stability\2 £
inal degign section i-i eand f surface #1 with tie.in

Output Filename: P:\Leighton\011000-011500\011492.001\ENG\Slope Stability\2 f
inal design section i-i eand £ surface #1 with tie.OUT

Unit System: English

Plotted Output Filename: P:\Leighton\011000-011500\011452.001\ENG\Slope Stability\2 £
inal design section i-i eand £ surface #1 with tie.PLT
PROBLEM DESCRIPTION: MvV/Landslide/011492-001 Section E-E'
E 24411-F 24422, Reinforced
BOUNDARY COQORDINATES
10 Top Boundaries
18 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right S50il Type
No. (£t) (££) (ft} (ft) Below Bnd
1 0.00 26.0C 53.00 26.00 1
2 §3.00 26.00 65.00 34.00 1
3 £5.00 34.00 84.00 44.00 2
4 84.00 44.00 86.00 42.0¢ 2
5 86.00 42.00 82.00 47.00 2
& 85.00 47.00 121.00 64.00 2
7 121.60 64.00 123.00 62.00 2
8 123.00 62.00 126.00 67.00 2
g 126.00 67.00 166.00 9G.00 2
10 166.00 90.00 500.00 90.00 2
11 65.00 34.00 96.00 32.00 1
12 96.00 32.00 124 .00 46.00 1
13 124.00 46.00 177.00 76.00 3
14 177.00 76.00 244 .00 75.00 3
15 244.00 75.00 310.900 65.00 3
16 310.00 65.00 407.00 71.00 3
17 407.00 71.00 500.00 84 .00 3
18 124.00 46.00 500.00 69.00 1

Default Y-Origin = 0.00{ft)
Default X-Plus Value = 0.00(ft)
Default Y-Plus Value = 0.00({ft)
ISOTROPIC SOIL PARAMETERS
3 Type(s) of Soil
Soil Total Saturated Cchesion Friction  Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

FNeo. ({pcf) {pcf) (psf) {deg) Param. (pst) No.
1 120.0 125.0 700.0 37.0 0.00 0.0 1
2 120.0 125.0 300.0 30.0 0.00 g.0 1
3 120.0 125.0 500.0 36.0 0.00 0.0 1

ANISOTRCPIC STRENGTH PARAMETERS
1 soil type(s)
Soil Type 1 Is Anisotropic

Number Of Direction Ranges Specified = 3
Direction Counterclockwise . Cchesion Friction
Range Direction Limit Intercept Angle
No. {deqg) {psf) {deg}
1 2.0 700.00 37.00

Figure B1-26



p:2 final design section i-i eand f surface #1 with tie.OUT Page 2

2 7.0 0.00 8.00
3 90.0 700.00 37.00
ANISOTROPIC SOIL NOTES:
{1} An input value of 0.01 for C and/or Phi will cause Anigo
C and/or Phi to be ignored in that range.
{2) An input value of 0.02 for Phi will set both Phi and
C equal to zero, with no water weight in the tension crack.
{3) An input value of 0.03 for Phi will set both Phi and
C equal to zero, with water weight in the tension crack.
1 PIEZOMETRIC SURFACE(S) SPECIFIED
Unit Weight of Water = 62.40 (pcf}
Piezometric Surface No. 1 Specified by 4 Coordinate Points

Pore Pressure Inclination Factor = 1.00
Point X-Water Y-Water
No. (ft) {ft)
1 0.00 20.00
2 53.00 22.00
3 124.00 47.00
4 500.00 70.00

TIEBACK LOAD{S})
2 Tieback Load(s) Specified

Tieback  X-Pos Y-Pos Load Spacing Inclination Length Force
No. (£t} {(ft) {(1bs) (ft}) {deg) (ft) Method
1 90.88 48.00 196000.0 12.5 26.50 50.0 2
2 127.74 6B.00 156000.0 12.5 26.50 40.0 2

NOTE - An Equivalent Line Load Is Calculated For Each Row Of Tiebacks
Assuming A Uniform Distribution Of Load Horizontally Between Individual
Tiebacks. Force Method i Considers Only Tangential Tieback Forces.
Force Method 2 Considers Both Tangential and Normal Tieback Forces.
Force Method 3 Congiders Only Normal Tieback Forces.

Force Method 4 Limits Normal and Tangential Tieback-Force Distribution
to 1.5 Times the Tieback Inclination, or to 30 Degrees Below (Left of)
the Tieback-Failure Surface Intersection, Whichever is Greater.

Janbu's Empirical Coef. is being used for the case of ¢ & phi both > 0

Trial Failure Surface Specified By 6 Coordinate Points

Point X-surf Y-Surt

No. (ft) (£L)
1 53.000 26.000
2 139.216 31.276
3 147.617 49.426
4 154.766 68.105
5 167.702 B3.358
6 171.930 90.000

Janbu's Empirical Coefficient {fo)} = 1.084

* % Factor Of Safety Is Calculated By The Simplified Janbu Method * *
Factor Of Safety For The Preceding Specified Surface = 1.527
***Table 1 - Individual Data on the 21 Slicesg***

Water Water Tie Tie Earthguake

Force Force Force Fozxce Force Surcharge

Slice width  Weight Top Bot Norm Tan Hor Ver Load

No. (ft) (1bs) (1bs) (1lbks) (1bs) {1bs) {1bsa) {1lbs) {1bs)
1 12.0 5231.3 0.0 0.0 0.0 ¢.0 0.0 0.0 0.0
2 1.7 1610.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0
3 16.9 24585.2 0.0 2600.7 c.0 0.0 0.0 0.0 g.0
4 0.3 €60.6 0.0 105.4 26.7 0.0 ¢.0 0.0 6.0
5 2.0 3663.1 0.0 663.8 230.8 0.0 0.0 0.0 0.0
6 3.0 5990.5 0.0 1132.2 610.7 ¢.0 0.0 0.0 Q.0
7 7.0 17433.6 0.0 3278.3 2686.5 57.2 0.0 0.0 0.0
8 25.0 85407.4 0.0 18%83.1 5364.8 4491. 0.0 0.0 0.0
9 2.0 8027.3 0.0 2005.7 375.4 355.7 0.0 0.0 0.0
10 1.0 3984.8 0.0 1032.1 185.7 174.4 0.0 0.0 0.0
11 2.0 8463.0 0.0 2062.4 380.9 338.4 0.0 0.0 0.0
12 ¢.0 86.1 0.0 20.1 3.7 3.2 0.0 0.0 0.0
13 13.2 64423.1 0.0 13760.6 2754.9 2131.7 0.0 0.0 0.0
14 7.5 33807.5 0.0 9778.9 5568.8 650.0 0.0 0.0 0.0
15 ¢.5 1780.2 0.0 i5.4 448.7 57.8 0.0 0.0 Q.0
16 ¢.5 1703.9 0.0 0.0 450.5 57.9 0.0 0.0 ¢.0
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17 4.9 14604.1 0.0 0.0 6050.4 €84.9 0.0 0.0 0.0
1is 2.3 4B86.6 0.0 0.0 2476.1 857.2 0.0 0.0 0.0
19 11.2 16233.8 0.0 0.0 2861.0 3972.5 0.0 0.0 0.0
20 1.7 1561.5 0.0 0.0 153.4 341.2 0.0 0.0 0.0
21 4.2 1684.9 0.0 0.0 545.2 821.1 0.0 0.0 0.0
***Table 2 - Base Stress Data on the 21 Slices*x*

Slice Alpha X-Coord. Base Available Mobilized
No. {deg) Slice Cntr Leng. Shear Strength Shear Stress

* (£t) {ft}) (psf} {psf}

1 3.50 59.00 12.02 61.04 26.63

2 3.50 65.87 1.75 128.91 56.24

3 3.50 75.21 16.94 182.06 88.80

4 3.50 83.83 0.34 240.29 118.97

5 3.50 85.00 2.00 226.18 111.87

6 3.50 87.50 3.01 255.30 121.97

7 3.50 92.50 7.01 336.89 143.895

8 3.50 108.50 25.05 402.20 29.02

9 3.50 122.00 2.00 447.77 e7.30

10 3.50 123.50 1.00 440.20 68.58

11 3.50 124.99 1.98 479.60 90.14

12 3.50 125.99 D.02 50&.85 104.36

13 3.50 132.61 13.24 566.14 136.45

14 65.16 142.94 17.75 4536.22 4027.02

15 65.16 146.91 1.13 4084.69 3270.18

16 65.16 147.38 1.11 4040.43 3183.51

17 69.06 150.05 13.59 3750.71 2666.92

i8 69.06 153.62 6.41 2468.33 1617.51

15 49.70 160.38 17.37 1314.52 748.47

20 49.70 166.85 2.63 932.51 499.21

21 57.52 169.82 7.87 665.93 141.99

NOTE: Tieback forces are included in the Available Shear
Strength values in Table 2, as shown in Table 1.
Sum of the Resisting Forces (including Pier/Pile, Tieback, Reinforcing

Scil Nail, and Applied Forces if applicable) = 207440.56 (lbs)

Average Available Shear Strength {including Tieback, Pier/Pile, Reinforcing,
Seil Nail, and Applied Forces if applicable) = 1344.83 (psf)

Sum of the Driving Forces =  147269.00 {lbs)

Average Mobilized Shear Stress = 954 .74 (psf)

Total length of the failure surface = 154.25(ft)

**%x* END OF GSTABL7 QUTPUT **#%*
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ok & GSTABL7 *Ru
** GSTABL7 by Garry H. Gregory, P.E. **
** Original Version 1.0, January 19%6; Current Version 2.004, June 2003 #*#*
(A1l Rights Reserved-Unauthorized Use Prohibited)
khkkhhkkrhkikhhkhdhhhhthththdthkhthkhhhhrrthhkrhdthrrrdrdhtrt iR ENIARARERAIN B AR TAR RN TR &K *hhkR
SLOPE STABILITY ANALYSIS SYSTEM

Modified Bishop, Simplified Janbu, or GLE Method of Slices.
{Includes Spencer & Morgenstern-Price Type Analysis)
Including Pier/Pile, Reinforcement, Scil Nail, Tieback,
Nonlinear Undrained Shear Strength, Curved Phi Envelope,
Anisotropic Soil, Fiber-Reinforced Soil, Boundary Loads, Water

Surfaces, Pseudo-Static & Newmark Earthquake, and Applied Forces.
AR RE A AR TN ARENENR AT TR ARk A A AR AT hh kbbb hhrdkdbthkd kb hrdbrdrrhrtthhkrhhbrdx

Analysis Run Date: 10/17/2006

Time of Run: 03:36PM

Run By: SR

Input Data Filename: p:\Leighton\011000-0115004011492_001\ENG\Slope Stability\Oct
ober 2006\ddd-ddd'tb3.in

Output Filename: p:\Leighton\011000-011500\011492.001\ENG\Slope Stability\Oct
ober 2006\ddd-ddd tb3.oUT

Unit System: English

Plotted Output Filename: p:\Leighton\OllO00-011500\011492.00I\ENG\Slope Stability\Oct
ober 2006\ddd-Aadd'tb3.PLT .
PROBLEM DESCRIPTION: MV Landslide/ 011492-001 Sec 43
Static Tiebacks
BOUNDARY COORDINATES
7 Top Boundaries
9 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. {£t) (£t) (ft) (ft) Below Bnd
1 100.00 435.00 126.00 436.00 1
2 126.00 436.00 150.00 446.00 1
3 150.00 446.00 244.00 452.00 1
4 244 .00 452.00 263.00 459.00 1
5 263.00 459.00 329.00 486.00 2
) 329.00 486.00 373.00 509.00 1
7 373.00 505.00 496.00 508.00 1
8 329.00 486.00 496.00 491.00 2
9 263.00 459.00 496.00 469.00 1
User Specified Y-Origin = 350.00(ft)

Default X-Plus Value = 0.00({£ft)
Default Y-Plus Value = 0.00(ft)
ISOTROPIC SOIL PARAMETERS
2 Type (s} of Soil
Soil Total Saturated Cohesion Friction Pore Pregsure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. (pcf) (pcf) {psf) (deg) Param. (psf) No.
1 120.0 125.0 700.0 37.0 0.00 0.0 1
2 120.0 125.0 S00.0 36.0 0.00 0.0 1

ANISOTROPIC STRENGTH PARRMETERS
1 soil type(s)
50i1 Type 1 Is Anisotropic
Nunber Of Direction Ranges Specified = 3

Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. (deq) {psf) (deg}

1 2.9 700.00 37.00

2 7.0 0.00 8.00

3 90.0 700.00 37.00

ANISOTROPIC SOIL NOTES:
(1) An input value of 0.01 for C and/or Phi will cause Aniso
C and/or Phi to be ignored in that range.
{2) An input value of 0.02 for Phi will set both Phi and
C equal to zero, with no water weight in the tension crack.
(3) An input wvalue of 0.03 for Phi will set both Phi and
C equal to zero, with water weight in the tension crack.
1 PIEZOMETRIC SURFACE(S) SPECIFIED

Figure B1-30
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Unit Weight of Water = 62.40 (pcf)
Piezometric Surface No. 1 Specified by 4 Coordinate Points

Pore Pressure Inclination Factor = 1.00
Point X-Water Y-Water
No. (ft} (£t)
1 100.00 429.00
2 240.00 448.00
3 280.00 461.00
4 496 .00 473.00

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

Tieback  X-Pos Y-Pos Load Spacing Inclination Length Force
No. {(f£) (£t) {1bs) {(ft} {deq) {ft) Method
1 300.00 474.14 156000.0 5.0 26.50 75.0 2

NOTE - An Equivalent Line Load Is Calculated For Each Row Of Tiebacks
Assuming A Uniform Distribution Of Load Horizontally Between Individual
Tiebacks. Force Method 1 Conszsiders Only Tangential Tieback Forces.
Force Method 2 Considers Both Tangential and Normal Tieback Forces.
Force Method 3 Considers Only Normal Tieback Forces.

Force Method 4 Limits Normal and Tangential Tieback-Force Distribution
to 1.5 Times the Tieback Inclination, or to 30 Degrees Below (Left of)
the Tieback-Failure Surface Intersection, Whichever is Greater.

Janbus Empirical Coef is being used for the case of ¢ & phi both > 0

A Critical Failure Surface Searching Method, Using A Random

Technique For Generating Sliding Block Surfaces, Has Been

Specified.

The Active And Passgive Portions Of The Sliding Surfaces

Are Generated According To The Rankine Theory.

400 Trial Surfaces Have Been Generated.

2 Boxes Specified For Generation Of Central Block Base

Length Of Line Segments For Active And Passive Portiocns OfF

Sliding Block Is 15.0

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

No. (ft) (ft) {ft) (fr) (ft)
1 126.00 430.10 320.00 445 .80 1.00
2 323.00 446.00 496.00 460.00 1.00

Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Evaluated. They Are
Ordered - Most Critical First.
* * Safety Factors Are Calculated By The Simplified Janbu Method * *
Total Number of Trial Surfaces Attempted = 400
Number of Trial Surfaces With Valid FS = 400
Statistical Data On All Valid FS Values:

FS Max = 9.332 FS Min = 1.509 FS Ave = 1.730
Standard Deviation = 0.820 Coefficient of Variation = 45.80 %
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (£t} (£t}
1 121.629 435,832
2 132.477 430.423
3 379.375 450.398
4 386.068 463.822
5 386.302 464.292
6 393.112 477.657
7 398.422 488.078
8 405,115 501.503
9 408.708 508.710
Factor of Safety
% ok d 1.50% iR
Individual data on the 19 slices
Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge
8lice Width  Weight Top Bot Norm Tan Hor Ver Load
No. (£t) {1bs} {(lbs) {lbs) {1bs) (1bs) {1bs) {1bs} (1lbs}
1 4.4 615.6 0.0 0.0 0. 0. 0.0 0.0 0.0
2 1.8 6§71.7 0.0 0.0 Q 0. 0.0 0.0 0.0
3 4.7 3491.5 0.0 489.5 4] 0. 0.0 0.0 0.0
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17.5 23890.5 0.0 3800.5 0. 0. 0.0 0.0 0.0
0.0 147504.1 0.0 36122.7 o. 0. 0.0 0.0 0.0
4.0 6229.7 0.0 2345.4 Q. 0. 0.0 c.0 0.0
19.0 36007.5 0.0 1447%8.5 Q. 0. 6.0 0.0 0.0
12.5 31083.5 0.0 12530.6 0. 0. 0.0 0.0 0.0
4.5 12760.1 0.0 5100.89 0. 0. 0.0 0.0 0.0
49.0 190439.5 0.0 55280.0 19155. 1327. 0.0 0.0 0.0
44.0 264524.5 0.0 46392.6 B2B6. 13433. 0.0 0.0 0.0
6.4 45524 .0 0.0 6466.8 6059. 1500. 0.0 0.0 0.0
6.7 41933.4 0.0 B3S82.5 3397. 902, 0.0 0.0 0.0
0.2 1263.8 0.0 93.1 110. 40. 6.0 0.0 0.0
1.4 7122.1 g.0¢ 246.2 615. 241. 0.0 0.0 0.0
5.4 23B49.6 0.0 0.0 2207, 1069. 0.0 0.0 ¢.0
5.3 16533.5 ¢.0 D.D 17%82. 112s5. 0.0 Q.0 0.0
6.7 11224.6 g.0 0.0 1838. g.0 0.0 0.0
3.6 1560.2 g.0 0.0 801. g.o 0.0 0.0
Failure Surface Specified By 8 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 121.588 435.846
2 132.098 430.805
3 387.14¢6 451.548
4 393.658 464.608
5 400.467 -497.973
& 405.728 4B8.297
7 412.421 501.721
8 415.876 508.651
Factor of Safety
LA L 1.520 % 3k
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (ft} (ft)
1 126.815 436.340
2 137.213 431.155
3 368.731 450.018
4 375.424 463.442
5 375.619 463.8B33
6 382.429 477.199
7 387.811 487.761
-] 394.504 501.185
b 398.258 508.794
Factor of Safety
*kk 1.525 *ek
Failure Surface Specified By 8 Coordinate Points
Point X-Surf Y-Surf
No. {fr) (£t)
1 126.143 436.060
2 136.455 430.918
3 384.274 451.319
4 390.840 464.487
5 397.645 477.852
6 402.929 488.213
7 409.622 501.637
| 413.130 508.674

Factor of Safety

% %% 1.532 kW
Failure Surface Specified By 8 Coordinate Points
Point X-Surf Y-Surf
No. (£t} (ft)
1 115.083 435.580
2 126.604 42%.836
3 413.333 453.223
4 419.560 465.719
5 426.370 479.084
6 431.457 489.068
7 438.150 502.492
B 441,119 508.446
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Failure Surface Specified By 9 Coordinate Points

Point
No.

o~ O e W

*

Fallure Surface Specified By

Point
No.

ma] NN

*

X-Surf
(fr)

122.416
133.614
356.060
362.753
363.217
370.027
375.492
382.185
386.212

Factor of Safety

** 1.554

X-Surt
{ft)

123.954
134.940
415.360
421.280
428.090
433.165
439.BS8B
442.794

Factor of Safety

ol 1.557

Y-8urf
(£t}
435.862
430.279
448.947
462.371
463.301
476.666
487.392
500.816
508.893

8§ Coordinate Points
Y-Surf
(£t}
435,921
430.444
453,920
465.793
479,158
489.119
502.543
508.433

Failure Surface Specified By 8 Coordinate Points

Point
No.
1

W )R W

*

X-8urf
{ft)
115.441
126.225
421.104
426.921¢6
433.726
438.763
445 .456
448.286

Factor of Safety

* % 1.557

Y-Surf

(ft)

435.594
430.217
454,379
466,035
479.400
489.286
502.710
508.388

Failure Surface Specified By & Coordinate Points

Point
No.
1

O~ Oy Y WD

*

X-surf
(ft)

125.458
135.319
407.589
413.924
420.734
425.859
432,552
435.626

Factor of Safety

*x 1.553

¥Y-Surf

(£E)

435.979%
431.063
452.770
465.477
478.843
488.900
502.324
508.491

Failure Surface Specified By 9 Coordinate Points

Point

2

A== BN B BT S )

X-Surf
{ft)

129,523
141.192
373.631
380.324
3B80.666
387.476
392.824
399.517
403.216

Y-Surf
(£t}
437.468
431.650
449.939
463 .363
464 .050
477.415
487.911
501.335
508.754

Figure B1-33
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Rkh GSTABL7 kR
** (5TABL7 by Garry H. Gregory, P.E. *¥
** Original Version 1.0, January 1996; Current Version 2.004, June 2003 *+*
(All Rights Reserved-Unauthorized Use Prohibited)
X2 ETELEE AL RS RSS LIRS R R AR R AR R 22 R A R RR R R RS SR RS R R X RS R R R R R R X 2N
'SLOPE STABILITY ANALYSIS SYSTEM

Modified Bishop, Simplified Janbu, or GLE Method of Slices.
{Includes Spencer & Morgenstern-Price Type Analysis)
Including Pier/Pile, Reinforcement, Soil Nail, Tieback,
Nonlinear Undrained Shear Strength, Curved Phi Envelope,
Anisotropic Socil, Fiber-Reinforced Soil, Boundary Loads, Water

Surfaces, Pseudo-8tatic & Newmark Earthquake, and Applied Forces.
dhkhkkkkhkhkhkhkhkhhkhkhkhkkhkdkhbkrtthbdrdhhkdhtrbhdrhtritrrdrdthrhkdbdrdhrdhtrrbhkbdbdhkrdrrhrdrtrrrtrd

Analysis Run Date: 7/16/2006

Time of Run: 03 :48PM

Run By: SR

Input Data Filename: P:\Leighton\011000-011500\011492.001\ENG\Slope Stability\2 f
inal degign with piles and ties psudo.in

Output Filename: P:\Leighton\011000-011500\011492.001\ENG\Slope Stability\2 f
inal design with piles and ties psudo.QUT

Unit System: English

Plotted Qutput Filename: P:\Leighton\011000-011500\011492.001\ENG\Slope Stability\2 £
inal design with piles and ties psudo.PLT
PROBLEM DESCRIPTION: MV/Landslide/011492-001 Section A-A'/
Final Design with Piles & Ties Psudo
BOUNDARY COCRDINATES
14 Top Boundaries
25 Total Boundaries

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

No. (ft) (ft) (£t) (££) Below Bnd
1 0.00 142.50 115.00 142.50 1
115.00 142.50 120.00 142.50 1
3 120.00 142.50 127.00 142.50 2
4 127.00 142.50 131.00 144 .50 2
5 131.00 144.50 131.10 151.00 2
6 131.10 151.00 141.00 150.00 2
7 141.00 150.00 144 .50 159.00 2
8 144.50 159.00 186.00 180.00 2
g 186.00 180.00 203.00 179.00 2
10 203.00 179,00 206.50 1859.00 2
11 206.50 182.00 246.00 209.00 2
12 246.00 209.00 258.00 209.00 2
13 258.00 209.00 364.00 209.00 S
14 3564.00 20%.00 400.00 208.00 4
15 120.¢0 142.50 120.10 138.50 1
16 120.10 138.590 145.00 138.50 1
17 145.00 138.50 178.00 157.00 1
18 178.00 157.00 152.00 le4 .00 3
19 192.00 154.00 216.00 164.00 3
20 216.00 164.00 232.00 170.00 3
21 239.00 170.00 292.00 186.00 6
22 292.00 186.00 364.00 205.00 4
23 252.00 i86.00 400.00 187.00 &
24 178.00 157.00 234.00 160.00 1
25 234.00 160.00 400.00 175.00 4

Default Y-Origin = 0.00({ft)
Default X-Plus Value = 0.00(ft)
Default Y-Plus Value = 0.00(ft)
ISOTROPIC S0IL PARAMETERS
6 Type(s) of Soil
So0il Total Saturated Cohesion Friction  Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. ({pef} {pct) {psf) (deg) Param. {pst} No.
1 120.0 125.0 575.0 25.0 0.00¢ 0.0 1
2 120.0 125.0 200.0 30.0 0.00 0.0 1
3 120.0 125.0 100.90 32.0 0.00 .0 1
4 120.0 125.0 700.0 37.0 0.00 0.0 1
5 120.0 125.0 300.0 30.0 0.00 0.0 1

Figure B1-36
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a 120.0 125.0 500.0 36.0 0.00 0.0 1
ANISOTROPIC STRENGTH PARAMETERS
2 soil type{s)
Soil Type 1 Is Anisotropic
Number Of Direction Ranges Specified = 3

Direction Counterclockwise Cohesicn Friction
Range Direction Limit Intercept Angle
No. {deg) _ {psf) {deg)

1 2.0 575.00 25.00

2 7.0 0.00 16.00

3 90.0 575.00 25.00

Soil Type 4 Is Anisotropic
Number Of Direction Ranges Specified = 3

Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
No. {deg) {pst) {deg}

1 2.0 700.00 37.00

2 7.0 0.00 10.00

3 90.0 700.00 37.00

ANISOTROPIC SOIL NQTES:
(1) An input value of 0.01 for C and/or Phi will cause Anigo
C and/or Phi to be ignored in that range.
{2} An input value of 0.02 for Phi will set both Phi and
C equal to zero, with no water weight in the tension crack.
(3} An input value of 0.03 for Phi will set both Phi and
C equal to zero, with water weight in the tension crack.
1 PIEZOMETRIC SURFACE (S} SPECIFIED
Unit Weight of Water = 62.40 (pcf)
Piezometric Surface No. 1 Specified by 4 Coordinate Points

Pore Pressure Inclination Factor = 1.00
Point X-Water Y-Water
No. (£t} (fr)
1 0.00 130.00
2 120.00 138.50
3 192.00 168.00
4 400.00 180.00
Specified Peak Ground Acceleration Coefficient (A) = 0.450({g)
Specified Horizontal Earthquake Coefficient (kh) = 0.150{g)
Specified Vertical Earthquake Coefficient (kv) = 0.000{g)
Specified Seismic Pore-Pressure Factor = 0.000

TIEBACK LOAD(S}
2 Tieback Load(s) Specified

Tieback  X-Pos ¥-Pos Load Spacing Inclination Length Force
No. (£t} (ft) (1bs} (£t) {deg} (ft) Method
i 142.75 154.50 196000.0 10.0 26.60 40.0 2
2 204.57 183.50 156000.0 16.0 26.60 40.0 2

NOTE - An Equivalent Line Load Is Calculated For Each Row Of Tiebacks
Assuming A Uniform Distribution Of Load Horizontally Between Individual
Tiebacks. Force Method 1 Considers Only Tangential Tieback Forces.
Force Method 2 Considers Both Tangential and Normal Tieback Forces.
Force Method 3 Considers Only Normal Tieback Forces.

Force Method 4 Limits Normal and Tangential Tieback-Force Distribution
to 1.5 Times the Tieback Inclination, or to 30 Degrees Below (Left of)}
the Tieback-Failure Surface Intersection, Whichever is Greater.
PIER/PILE LOAD(S)
2 Pier/Pile Load(s) Specified

Pier/Pile X-Pos Y-Pos Load Spacing Inclination Length
No. (£t} {£t) (1bs} (ft} {deg} (ft)

1 133.00 150.81 172000.0 6.2 90.00 44,0

2 135.00 150.61 172000.0 6.2 50.00 44 .0

NOTE - An Equivalent Line Load Ig Calculated For Each Row Of Piers/Piles
Asguming A Uniform Distribution Of Load Horizontally Between
Individual Piers/Piles.

Janbu's Empirical Coef. is being used for the case of ¢ & phi both > 0

Trial Failure Surface Specified By 6 Coordinate Points

Point X-Surf Y-Surf
No. {fe} (ft)

Figure B1-37
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1 116.000 142.500
2 120.000 136.500
3 222.000 142.500
4 239.000 170.000
5 255.000 200.000
6 258.000 209.000
Janbu's Empirical Coefficient (fo) = 1.086

* * Factor Of Safety Is Calculated By The Simplified Janbu Method * *
COORDINATES OF INTERSECTION OF PIER/PILE(S} WITH FAILURE SURFACE

Pier/Pile No. X-Int. Y-Int.
1 133.400 137.26
2 135.00 137.38
Sum of Pier/Pile Forces on Failure Surface = 54945.02 {(lbs)

Factor Of Safety For The Preceding Specified Surface = 1.102
The calculated factor of safety for the specified surface without piers/piles,

reinforcement, soil nails, or applied forces = 0.931
*%*Table 1 - Individual Data on the 23 Slicesg***
Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge
ce Width Weight Top Bot Norm Tan Hox Ver Load
(fr} {1bs) {lbz) {1lbs) {1lbs) {1bs) (1bs) (lbs} (1bs)
2.7 6569.2 0.0 0.0 0.0 0.0 100.4 0.0 0.0
1.3 777.2 0.0 143.2 0.0 0.0 115.6 0.0 0.0
g.1 72.2 0.0 12.5 0.0 0.0 10.8 0.0 0.0
0.0 0.7 0.0 0.1 0.0 0.0 0.1 0.0 0.0
6.9 4907.1 0.0 1392.9 0.0 0.0 736.1 0.0 0.0
4.0 32092.0 0.0 131289%.7 0.0 6.0 481.4 0.0 0.0
0.1 130.1 0.0 36.7 0.0 0.0 13.5 0.0 0.¢
9.9 15888.2 0.0 4722.8 Q.0 0.0 2383.2 0.0 0.0
3.5 7172.6 0.0 2184.0 1433,7 0.0 1075.9 0.0 g.a
0.5 1256.9 0.0 333.9 252.3 15.5 194.5 0.0 0.0
33.0 116231.3 0.0 34164.0 13750.2 14718.3 17434.7 0.0 0.0
8.0 37265.9 0.0 11879.3 1155.7 2663.2 558B5.95 0.0 0.0
6.0 29057.0 ¢.0 B9830.7 643.4 1754.3 4358.5 0.0 0.0
11.¢ 52008.¢6 0.0 18742.¢6 994.1 1403.8 7801.3 0.0 0.0
3.5 18333.1 0.0 &5%61.8 385.0 398.1 2750.0 0.0 0.0
2.5 57766.7 0.0 16177.5 1240.4 1082.8 8665.0 0.0 0.0
6.0 3igsgl.o 0.0 10214.1 848.3 765.8 5B47.2 0.0 ¢.0
10.8 63558.8 0.0 24076.5 4685.2 836.7 9533.8 0.0 0.0
6.2 29228.6 0.0 4109.1 3113.8 551.7 4384.3 g.0 0.0
0.4 1654.0 0.0 18.5 211.2 53.9 248.1 0.0 0.0
6.6 24105.6 0.0 0.0 3134.7 1365.1 3615.8 0.0 0.0
9.0 18832.5 0.0 0.0 2594.7 220%.7 2824.9 0.0 0.0
3. 1620.0 Q. 0.0 649.3 553.6 243.0 0.0 0.0
***Table 2 - Base Stress Data on the 23 Slices*+**
ce  Alpha X-Coord. Base Available Mobilized
{deg) Slice Cntr Leng. Shear Strength Shear Stress
(fr) {(ft}) {psf) {psf)
-56.31 117.36 4.92 7963.592 -183.77
-56.31 119.36 2.30 9583.87 -457.10
3.37 120.05 0.10 124.65 152.12
3.37 120.10 0.00 124 .37 152.07
3.37 123.55 6.91 105.00 148.25
3.37 129.00 4.01 59.17 167.24
3.37 131.05 0.10 152.93 271.28
3.37 136.05 9.92 232.98 334.56
3.37 142.75 3.51 378.86 427.21
3.37 144.75 0.50¢ 501.80 509.863
3.37 161.50 33.06 595,59 288.23
3.37 182.00 8.01 685 .35 638.09
3.37 189.00 6.01 684 .14 717.16
3.37 197.50 11.¢02 €4£3.50 B5B.01
3.37 204.75 3.51 753.50 978.15
3.37 211.25 5.52 931.20 1153.63
3.37 212.00 6.01 1019.44 1226.72
58.28 227.39 20.50 3451.63 5403.67
58.28 235.89 11.83 3080.00 4277 .43
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61.53 239.20 0.83 3080.87 3887.480
61.53 242.70 14.04 2705.57 3269.46
61.53 250.50 19.13 1651.63 1748.50
71.57 256.50 9.49 682.587 353.35

NOTE: Tieback forces are included in the Available Shear

Strength valuesz in Table 2, as shown in Table 1.

NOTE: Pier/Pile, reinforcement, soil nail, and applied forces (if applicable)
are included in the Available Shear values in Table 2 by uniform
distribution on each slice base, based upcn the converged factor of safety.
Sum of the Resisting Forces (including Pier/Pile, Tieback, Reinforcing

So0il Nail, and Applied Forces if applicable) = 306777.6%2 (lbs]}

Average Available Shear Strength (including Tieback, Pier/Pile, Reinforcing,
Soil Nail, and Applied Forces if applicable} = 1656.43 (psf)

Sum of the Driving Forces = 302358.12 (1bs)

Average Mobilized Shear Stress = 1632.56 (psf)

Total length of the failure surface = 185.20(ft)

The F8 Calculation To Determine The Seismic Yield
Coefficient (ky} Did Not Converge in 20 Iterations.

**%* END OF GSTABL7 OUTPUT ****

Figure B1-39
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TIE-BACK AND PILE DESIGN
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In the slope stability analysis presented in Appendix B-1, a load of 196 kips is used for the tie-
backs and a load of 172 kips for the soldier piles.

The attached Figures B1-1 and B1-2 verify the adequacy of the capacity of the piles which were
installed on an emergency basis and provide estimates of lengths for the proposed tie-back
anchors.

The unbounded length (that portion of the anchor length which is above the clay bed) is
estimated to be 40 feet or less for the lower anchors and 80 feet or less for the upper anchors.

The length of the bounded portion is governed by the adhesion of grout to siltstone below the
clay bed. The computed lengths are based on the strength parameter of the siltstone. These
lengths are preliminary and need to be revised based on field performance testing performed at
the start of tie-back installation. The present estimates we believe are realistic.

The pile capacity computations indicate that the load capacity matches the loads used in the
stability analyses and that the pile depths below the clay bed are adequate.

B2-1
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