SANTA ANA WATERSHED PROJECT AUTHORITY

INLAND EMPIRE BRINE LINE REACH V
REHABILITATION AND IMPROVEMENT PROJECT — PHASE 2

ADDENDUM NO. 2

The following addendum is being issued for the above referenced contract(s). Bidders are
required to incorporate the information contained herein as if originally issued and included with
the contract documents. Pursuant to Section 6 of the Bid Form, Bidders are required to
acknowledge receipt of this addendum and confirm all associated impacts from this addendum
are included in the Bid. Failure to acknowledge this addendum in the Bid Form may render the
Bid non-responsive and may not be considered.

PART 1: RESPONSES TO QUESTIONS

The following are emailed questions from Mike Lowen, Trautwein Construction, received
Thursday, January 14, 2016:

1. Q- Do you have a soils report for the project?

A — Geotechnical information available for the project is provided herewith. The

Owner assumes no responsibility whatsoever with respect to the sufficiency or accuracy of
any subsurface investigations, or of the interpretation thereof, and there is no guaranty either
expressed or implied, that the conditions indicated are representative of those existing
throughout the work, or any part of it, or that unexpected developments may not occur.
Making such information available to bidders (not a part of the bid documents) is not to be
construed in any way as a waiver of the requirement for bidders to satisfy themselves through
their own investigations as to conditions to be encountered.

2. Q - If the trenching operations damage the edge of the road (say 12" +/-), then that damage
would need to be repaired. However, there is usually a minimum distance from the edge
required for structural stability so the edge (floater) doesn't crack off. What would that repair
width be from the edge of the road?

A — Detail 2 on Sheet D-4 provides the City standard requirements for trench backfill and
roadway repair. The Contractor shall implement the standards of the City with regards to
repair of Nichols Road, as may be defined in this standard or in the required permits from the
City for this project. The Contractor shall be responsible for returning the project site to the
pre-construction conditions to the satisfaction of the Owner and the City, in accordance with
the Contract Documents.

PART 2: REVISIONS TO SPECIFICATIONS

3. California prevailing wages or Federal Davis Bacon wage rates, whichever is higher, shall be
paid to all construction workers on this project. The current prevailing wage determination is
provided herewith.



DATED: January 15, 2016

Attachments:
Geotechnical Reports
Prevailing Wage Rate Determination

BY: Q)AMHZ(M

David P. Ruhl, P.E.
SAWPA Program Manager

D. Michael Metts, P.E.
Dudek
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Mr. Kevin Beals

CASTLE & COOKE ALBERHILI. RANCH, INC.
17600 Collier Avenue, Suite C-120

Lake Elsinore, California 92531

Subject: Updated Geotechnical Recommendations, Proposed Nichols Road Phase 2,
Stations 55+00 through 82+00, Alberhill Ranch Area, City of Lake Elsinore,
Riverside County, California.

Dear Mr. Beals:

In accordance with your request, Petra Geotechnical, Inc. (Petra) is submitting this updated
report presenting geotechnical recommendations for the proposed Nichols Road Phase 2 from
Stations 55+00 through 82400, located in Lake Elsinore area of Riverside County, California
(Figure 1). This report presents the results of our engineering analysis, conclusions and
recommendations pertaining to geotechnical design aspects of the proposed roadway. It should
be noted that portions of the Nichols Road alignment between Stations 65+00 through 77+00

have been graded per previous recommendations (Petra 2005; 2006b).

Purpose and Scope of Services

The purpose of this study was to evaluate previous subsurface exploration information
(Appendix A), background data and Petra’s previous recommendations (Petra, 2005; 2006b)
with respect to the site in order to provide revised geotechnical recommendations for the
construction of the proposed roadway and associated slopes. The scope of services consisted of

the following.

» Review of the 40-scale rough-grading plans prepared by KWC Engineers, (KWC, 2007),—
specifically, between Stations 55+00 through 82+00.
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¢ Review of our previous geotechnical reports (Petra 2003; 2006a; 2006b; 2006c; 2006d; 2007)
for the project site and adjacent areas.

o Meetings on September 19 and October 3, 2007, with you to discuss options for slope
construction.

e Construct geologic cross sections depicting site geology and proposed construction grades in
the cut slope areas.

e Slope stability analyses for the proposed stabilization fill slopes.

e Prepare this report presenting the geotechnical design recommendations for the proposed
construction.

Previcus Geotechnical Studies

" Petra conducted a geotechnical investigation for the original Nichols Road alignment from Lake
Street to Interstate 15 in 2005 (Petra, 2005). A total of 22 exploratory hollow-stem auger borings
were excavated within the proposed alignment. The approximate locations of Borings B-16
through B-21 are depicted on Plates 2 and 3 and descriptive borings logs are presented in

Appendix A.

Petra also conducted a geotechnical investigation for the adjacent Hoist.property (Tentative
Tract 30836) immediately to the north of the proposed re-alignment of Nichols Road (Peira,
2006a). One bucket-auger boring was excavated in the vicinity of the proposed cut slopes;
however, the results were not reported at the time. Boring B-23 is depicted on Plate 1 and the
descriptive log is presented in Appendix A. Petra provided updated geotechnical
recommendations for the Nichols Road re-alignment in August 2006 (Petra, 2006b). Additional
subsurface exploration associated with the updated recommendations was not performed within

the roadway re-alignment. Recommended removal depths of unsuitable alluvial materials are

depicted on Plates 2 and 3.
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Rough grading of portions of Nichols Road was performed in April through August 2006, and a
geotechnical report of rough grading was submitted for Stations 11+50 through 55+00 (Petra,
2006d). Petra excavated several bucket auger borings within the cut portion of Nichols Road
near Stations 61400 through 64+00 following rough grading to evaluate the subsurface
conditions for installation of a deep cast-in-place storm-drain line (Petra, 2006¢). The

approximate location of Boring BA-1 is depicted on Plate 1 and the descriptive boring log is

presented in Appendix A.

Petra also conducted a geotechnical investigation for the adjacent 31.6-acre mixed-use property
immediately to the south of the proposed re-alignment of Nichols Road (Petra, 2007). The

approximate locations of Boring BA-1 and BA-2 are depicted on Plate 1 and descriptive borings

logs are presented in Appendix A.

Soil Conditions

A general description of the as-graded and undisturbed soil underlying the proposed sections of

the subject road is provided below.

e Compacted Engineered Fill (map symbol afc) - The compacted-fill soils placed during mass
grading were derived from alluvial soils and bedrock, both the Silverado Formation
sedimentary bedrock and the Santiago Peak Voleanics bedrock, which were excavated onsite
and from adjacent tracts. Fill soils consisted generally of fine to coarse sand, silty sand, silty
sand with gravel, clayey sand and sandy clay. Fill materials included rock fragments of
variable size derived from the Santiago Peak Volcanics bedrock.

e Older Alluvium (map symbol Qoal) - Pleistocene-age, older alluvium was exposed beneath
portions of the site. The older alluvium consisted of silty sand, clayey sand and sandy clay that
was brown to red brown, slightly moist to moist and dense fo very dense.

e Ancient Landslide Material (map symbol Ols) — Ancient landslide materials were encountered

within the subject site from about Station 55+00 to approximately Station 66+50. The
materials within the landslide consisted of thickly bedded sandstone, intensely fractured

siltstone and claystone of the Silverado Formation.
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Laboratory Testing

During Petra’s geotechnical investigation of the adjacent 31.6-acre mixed-use commercial site
located along the south side of Nichols Road (Petra, 2007), two samples of “clayey” soil
consisting of sandy clay and clayey sand were obtained from test pits TP-3 and TP-8 that
appeared to be suitable for construction of stabilization fills recommended along portions of
Nichols Road. Direct shear tests were performed on the two samples that were remolded to
relative compactions equal to 90 and 95 percent of their respective maximum dry densities. The

results of the direct shear tests are presented in Appendix C.

Existing Conditions

Nichols Road was rough-graded to the original grading plans (KWC, 2006) from Stations 11+50
through 55+00 between April and August 2006 (Petra, 2006d). Grading of this section of
roadway included stabilization fills to replace the design cut slopes which exposed landslide
deposits along the northern side of Nichols Road from approximate Stations 30+00 through
55+00. Rough grading within Nichols Road was also performed from approximate
Stations 60+00 through 77+00 during the same time frame under the observation and testing of
Petra; however, the grading of this area has not yet been documented in a final report.
Temporary 3:1(horizontal:vertical [h:v]) cut slopes were excavated along the northern side of
Nichols Road from approximate Stations 60+00 through 64+50 exposing landslide deposits.
Approximate roadway Stations 55+00 through 60+00 and 77+00 through 82+00 remain in their

natural, ungraded state. Existing power poles are present at various locations within the

subject site.

Construction Feasibility and Slope Stability Analyses

Slope-stability analyses were performed for stabilization fill slopes recommended from Stations
55+00 through 57+00 and 63+00 through 65+00 utilizing the computer program GSTABL7. It

is our opinion that the proposed grading and construction will not adversely affect the geologic

stability of adjoining propertics provided the grading and construction are performed in
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accordance with the recommendations presented herein. Based on our analyses, construction of

the proposed roadway and associated slopes as shown on Plates 1 through 3 and the geologic

cross-sections on Figure 2 is considered feasible from a geotechnical point of view.

Slope stability analyses were performed for the recommended stabilization fill slopes to be
constructed at ratios of 2:1 (h:v) and 1.7:1 (h:v). The analyses are based on fill soils compacted
to a relative compaction of 90 percent or more for stabilization fill slopes constructed at ratios of
2:1 (h;v) and flatter, and on fill soils compacted to a relative compaction 6f 95 percent or more
for one stabilization fill slope at about Station 56+25 recommended at a ratio of 1.7:1 (h:v). The
stability analyses resulted in factors of safety ranging from 1.53 to 2.35 for static loading
conditions and from 1.67 to 2.17 for pseudo-static (seismic) loading conditions. The stability

analyses are presented in Appendix B.

Surficial slope stability analyses were performed for 2:1 (h:v) and 1.7:1 (h:v) fill slopes with
soils compacted to relative compactions of 90 and 95 percent, respectively. The analyses were
based on an infinite slope height and on a vertical depth of saturation of 4 feet with seepage
parallet to the slope face. The analyses resulted in factors of safety of 1.64 and 3.71 for the two

slope conditions, respectively. The calculations are included in Appendix B.

Alicnment-Specific Grading Recommendations

The following mass-grading recommendations pertaining to Nichols Road grading and
construction are referenced by station numbers due to the changes in construction grades and

changes in geologic and soil conditions.

o Station 55+00 to 57+00 Based on the existing utility pole locations, existing subsurface

tandslide-debris materials, design 2:1 (h:v) cut slopes, and our slope stability calculations
(Appendix B) Petra recommends that the proposed and existing temporary cut slopes along the
north side of Nichols Road be replaced with permanent stabilization fills (Plates 1 and 2;
Figure 2). The proposed stabilizations fill slopes should be 2:1 (hiv) or flatter with an
exception to the area adjacent to the utility pole located at approximate Station 56+25 where
the slope grade is proposed at 1.7:1 (h:v).
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: The stabilization fills should be constructed in accordance with the typical details shown on
Figures 3 and 4. The stabilization-fill keys should be excavated to a minimum depth of 2 feet
below design toe-of-slope and have a minimum bottom width of 15 feet. The bottoms of the
: fill keys should be tilted-back at a minimum of 2 percent towards the heel of the key. Keyways
should be inspected by a geologist from Petra prior to backdrain installation. Internal
backdrains should also be installed in each stabilization fill to mitigate the potential buildup of
excessive hydrostatic pressures. Backdrains should be constructed in accordance with the
- details shown on Figures 3 and 4. Backdrain locations should be determined during grading

based on local topography and the most feasible exit points for outlet pipe.

' The stabilization fill slopes should be constructed with clayey soils such as those subjected to

direct shear testing (Appendix C). The soils used for construction of 2:1 (h:v) and flatter

stabilization fills slopes should be compacted to a relative compaction of 90 percent or more of

. maximum dry density determined in accordance with ASTM D1557. The soils used for

: construction of the 1.7:1 (h:v) stabilization fill slope at approximate Station 56+25 should be
compacted to a relative compaction of 95 percent or more.

The stability of temporary backcut slopes associated with stabilization fill and keyway
construction is dependent on many factors which include slope angle, height, geologic
structure of unsupported bedrock, shear strength along planes of weakness, groundwater
conditions, nuisance water and the length of time temporary cuts remain unsupported.
Consequently, there is a risk of backcut failures during excavation of the fill keys for the
T stabilization fills. In order to maintain temporary stability, the backcuts should be laid back no
steeper than 1.5:1 (h:v), except at Station 56+25 where a 1:1 (h:v) backcut will be required. In
order to minimize the potential for backecut failures, the following techniques should also be

considered.

! - Shear keys should be excavated, observed by the project geologist and then filled in the
shortest practical period of time. Keyway excavations should never be allowed to stand
open for prolonged periods of time.

. Provisions should be made for preventing nuisance water and rainwater from collecting
and ponding in keyway excavations.

- Grading equipment and other construction traffic should never be allowed to traverse
along the tops of temporary backcut slopes.
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- The temporary excavations (backcut slopes) for the cut slopes should be tentatively
planned at a slope ratio of 1.5:1 (h:v). However, flatter slopes may be necessary in local
areas due to widely variable subsurface or unforeseen conditions. Conversely, localized
steepening of the backcut slopes may be suitable, depending on the observed geologic
conditions.

- In addition to the above, OSHA requirements should be followed with respect to
excavation safety.

o Station 57+00 to 63+00 Based on the existing subsurface landslide-debris materials and design
cut slopes Petra recommends that the proposed cut slopes along the north side of Nichols Road
be laid back at a 4:1 grade for slope stability (Plates 1 and 2; Figure 2). The three utility poles
jocated near the top of the proposed 4:1 cut slopes at approximate Stations 57+50, 59-+50 and
61450 may be undercut by up to 2 feet to facilitate slope construction,

o Station 63+00 to_65+00 Based on the existing utility pole locations, existing subsurface
landslide-debris materials, design 2:1 (h:iv) cut slopes, and our slope stability calculations
(Appendix B) Petra recommends that the proposed and existing temporary cut slopes along the
north side of Nichols Road be replaced with permanent stabilization fills (Plates 1 and 2;
Figure 2). The proposed stabilizations fill slopes should be 2:1 (hiv) or flatter with an
exception to the area adjacent to the utility pole located at approximate Station 63+70 where
the slope grade is proposed at a 2.6:1 (h:v). Recommendations presented for Stations 55+00 to
57+00 pertain to the grading of this section as well.

e Station 65+00 to 77400 This section of roadway base has been previously rough graded to
subgrade elevations. No further grading recommendations are required.

e Station 77400 to 82+00 Cut and/or fills constructed along Nichols Road from Station 77+00 to
82+00 require remedial removals prior to fill placement. Existing low-density undocumented
fills, alluvium and colluvium should be removed to competent older alluvium materials.
Removals in these areas are anticipated to be approximately 7 to 10 feet below existing grade
along the north side of Nichols Road and 3 to 4 feet below existing grade on the south side of
Nichols Road. Fill keys, if required, should be constructed in accordance with the typical
detail shown in Figures 3 and 4.

Slope Landscaping and Maintenance

Adequate slope- and pad-drainage facilities are essential in the design of grading for the subject

site. An anticipated rainfall equivalency on the order of 60 to 100+ inches per year at the site

can result due to irrigation. The overall stability of the graded slopes should not be adversely
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affected provided drainage provisions are properly constructed and maintained thereafter and
provided engineered slopes are landscaped immediately following grading with a deep-rooted,
drought-tolerant, maintenance-free plant species, as recommended by the project landscape

architect. Additional comments and recommendations are presented below with respect to slope

drainage, landscaping and irrigation.

A common type of slope failure in hillside areas is surficial instability and usually involves the
upper approximately 1 to 6 feet. Fora given gradient, these surficial-slope failures are caused
generally by a wide variety of conditions, such as overwatering, cyclic changes in moisture
content and density of slope soils from both seasonal and irrigation-induced wetting and drying,
soil expansiveness, time lapse between slope construction and slope planting, type and spacing
of plant materials used for slope protection, rainfall intensity and/or lack of a proper maintenance

program. Based on this discussion, the following recommendations are presented to mitigate

potential surficial slope failures.

e Proper drainage provisions for engineered slopes should consist of concrete terrace drains,
downdrains and energy dissipaters (where required) constructed in accordance with the
Grading Code of the City of Lake Elsinore. Provisions should also be made for construction of
compacted-earth berms along the tops of enginecred slopes.

e Permanent engineered slopes should be Jandscaped as soon as practical at the completion of
grading. As noted, the landscaping should consist of a deep-rooted, drought-tolerant and
maintenance-free plant species. If landscaping cannot be provided within a reasonable period
of time, jute matting. or equivalent, or a spray-on product designed to seal slope surfaces
should be considered as a temporary measure fo inhibit surface erosion until such time
permanent landscape plants have become well-established.

o Irrigation systems should be installed on the engineered slopes and a watering program then
implemented which maintains a uniform, near-optimum moisture condition in the soils.
Overwatering and subsequent saturation of the slope soils should be avoided. On the other

hand, allowing the soils to dry-out is also defrimental to slope performance.

o Irrigation systems should be constructed at the surface only. Construction of sprinkler lines in
trenches should not be allowed without prior approval from the geotechnical engineer and

engineering geologist.
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e During construction of terrace and downdrains, care must be taken to avoid placement of loose
soil on the slope surfaces.

+ A permanent slope-maintenance program should be initiated for major slopes not maintained

by individual homeowners. Proper slope maintenance should include the care of drainage- and
erosion-control provisions, rodent control and repair of leaking or damaged irrigation systems.

LIMITATIONS

This report is based on the proposed project and Petra’s geotechnical data as described herein.
The materials encountered on the project site described in other literature are believed
representative of the total project area and the conclusions and recommendations contained in
this report are presented on that basis. However, soil materials can vary in characteristics
between points of sampling, both laterally and vertically and those variations could effect the
conclusions and recommendations contained herein. As such, observation and testing by a
geotechnical consultant during the grading and construction phases of the project are essential to
confirming the basis of this report. To provide continuity between the design and construction

phases, consideration should be given to retaining Petra for geotechnical construction services.

This report has been prepared consistent with that level of care being provided by other

professionals providing similar services at the same locale and time period. The contents of this

report are professional opinions and as such, are not to be considered a guaranty or warranty.
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CASTLE & COOKE ALBERHILL RANCH, INC.
17600 Collier Avenue, Suite C-120
Lake Elsinore, California 92531

We appreciate this opportunity to be of service. If you have questions, please contact this office.

Respectfully submitted,

PETRA GEOTECHNICAL, INC.

74?72\&4,4
Grayson R. Walker, GE

James A Larwood, CEG
Prifcipal Engineer

Senior Associate Geologist

DJ/JAL/GRW/kec

Attachments: References
Figure 1 — Site Location Map
Figure 2 - Geologic Cross Sections (1-1” through 4-4°)
Figure 3 — Buttress or Stabilization Fill Detail
Figure 4 — Buttress or Stabilization Fill Subdrain Detail
Figures 5 and 6 — Surficial Slope Stability Analyses (Appendix B)
Plates 1 through 3 —Geotechnical Maps (in pocket)
Appendix A — Logs of Borings (Petra, 2005; 2006¢; 2007)
Appendix B - Slope Stability Calculations
Appendix C -Laboratory Testing

Distribution: (5) Addressee
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EXPLORATION LOG - V3 160-04C.GPJ PETRA.GDT 8/15/05

EXPLORATION LOG

Petra Geotechnical, Inc.

Project:  Proposed Nichols Road Realignment Boring No.: B-16
Location: Nichols Road, Lake Elsinore, CA Elevation: 1280’
JobNo.: 160-04 Client: Castle & Cook Date: 5/11/05
Drill Method: Hollow-Stem Auger Driving Weight: 140 1bs /30 in. Logged By: EG
W Samples Laboratory Tests
, ‘ Material Description 2 C|B| Moisture Dry Other
Depth | Lith- e|Blows [ 17| Content Density Lab
(Feet) | ology r elk (%% (pcf) Tests
7] OLDER ALLUVIUM (Qoal)
Clavey Sand {SC): Dark brown; moist; medium dense; fine- to
medium-grained sand with some coarse sand.
Recomes very moist., 5 13.5 1153
5
9
|~ Sandy Clay (CLY: Brown; very moist; stiff; fine-grained sand with | | 3 14.7 114.2
some medium to coarse sand; few gravel. 6 N
t % 1 1 ¥
: = BEDROCK - Silverado Formation {Tsi) 9 | 168 108.9
e Sandy Siltstone: Mottled gray - reddish brown - pale yellow; moist; 25
moderately hard; fine-grained sand; slightly weathered; slightly 50
=== micaceous. '
15 == Sandy Siltstone to Silty Sandstone: Yellowish-brown; moist; hard; 30
| ‘—=== fine-grained sand; slightly weathered. 50-4" I
Total Depth = 16.0 feet
No Groundwater
Borehole backfilled with cuttings.
PLATE A-16
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EXPLORATION LOG - V3 160-04C.GPJ PETRA.GDT 9/21/05

Project:  Proposed Nichols Road Realignment Boring No.: B-17
Location: Nichols Road, Lake Elsinore, CA Elevation: 1276
JobNo.:  160-04 Client; Castle & Cook Date: 5/11/05
Drill Method; Hollow-Stem Auger Driving Weight: 140 1bs /30 in Logged By: EG
W Samples Laboratory Tests
, ) Material Description 8 g E Moisture Dry Other
Depth | Lith- e |Blows 17| Content Density Lab
(Feet) | ology r elk (%) (pch) Tests
%/ 7 OLDER ALLUVIUM (Qoal)
— / Clayey Sand {§CY: Brown; slightly moist; medium dense; fine- to
: 7] medium-grained sand with coarse sand; some fine gravel; slightly
[~ / porous. 12 57 | 1102
5 / 15
N ”
— 3 77/ Silty Sand / Clayey Sand (S M/SC): Brown: moist to very moist; | 11 8.5 115.8 { CON
— g medium dense; fine- to coarse-grained sand. 8
/é 7
- /é .
L ¥ .
L 7 i
.
— 4%
7
— 10 Y7 I
/ Sandy Clay (CL): Dark brown; very moist to wet; stiff; fine- to 4 17.4 109.7
L / medium-grained sand with some coarse sand; some gravel. g
7 | 1
.= BEDROCK - Silverado Formation (Tsi)
r— Silty Sandstone: Mottled olive gray - yellowish brown; wet; moderately
hard; fine-grained sand.
B 3 I: 18.8 107.6
— v 13
Groundwater at 16.5 feet. 26
Sandy Siltstone: Mottled gray - yellowish brown; wet; moderately hard
to hard; fine-grained sand.
s B | 168 111.4
20
40
Total Depth = 21.5 feet
Groundwater at 16.5 feet
Borehole backfilled with cuttings.
PLATE A-17
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EXPLORATION LOG

Clayey Sand (SC): Reddish-brown; very moist to wet; medium dense;
fine-grained sand with some medium to coarse sand.

Groundwater at 14 feet.

||<

project:  Proposed Nichols Road Realignment Boring No.: B-18
Location: Nichols Road, Lake Elsinore, CA Elevation: 1272
JobNo.: 160-04 Client: Castle & Cook Date: 5/11/08
Drill Method: Hollow-Stem Auger Driving Weight: 140 tbs /30 in Logged By: EG
W Samples Laboratory Tests

. . Material Description a CiB} Moisture Dry Other
Depth | Lith- o | Blows [ L)y Content Density Lab
(Feet) | ology r elk (%) (pch) Tests

/%/ 71 QLDER ALLUVIUM (Qoal)
— / Clayey Sand (SC): Brown; very moist, medium dense; fine- to

coarse-grained sand; few gravel; some rootlets.

B / 6 8.7 116.8
u / 6
L / 8
— 5 7] / "~ Samdy Clay (CLY; Dark brown; very moist; firm fo stiff; fine-grained - 5 13.2 116.4
— / sand with some medium to coarse sand. [

/ 11

o0 th B

16.2 109.1 | CON

Petra Geotechnical, Inc.

Clayey Sand with Gravel (SC}: Mottled reddish brown - olive gray - 7 8.3 127.8
vellowish brown; wet; very dense; fine- to coarse-grained sand. 27
28
Siity Sand (SM): Vellowish-brown; wet; dense; Tine-grained sand; | 5 20.8 102.5
— some clay. 12
18
Total Depth = 21.5 feet
Groundwater at 14 feet
Borehole backfilled with cuttings.
L.
PLATE A-18
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EXPLORATION LOG

Petra Geotechnical, Inc.

Project:  Proposed Nichols Road Realignment Boring No.: B-19
Location: Nichols Road, Lake Elsinore, CA Elevation: 1269'
Job No.: 160-04 Client: Castle & Cook Date: 5/11/05
Drill Method: Hollow-Stem Auger Driving Weight: 140 1bs/ 30 in Logged By: EG
W Samples Laboratory Tesis
: s a C|B| Moisture Dry Other
Depth | Lith- Material Description é Blows |9 |¥| Content | Density | Lab
(Feet) | ology r e|lk (%) {peh) Tests
% %] OLDER ALLUVIUM (Qoal)
— / Clayey Sand (SC): Brown to dark brown; moist; medium dense; fine-
/ to medium-grained sand with some coarse sand. N
- / Slightly porous; few fine gravel. 7 '_ 7.7 108.2
| % 8
— 3 “/ Clayey Sand (8C): Brown; very moist to wet; medium dense; fine- to 2 8.7 109.3
- / coarse-grained sand. 2
- / >
/ ' 2 i
i % .
— 10 _/ Clayey Sand with Sand layers (SC): Brown; wet: medium dense; fine-~ 3 14.6 116.6
L / to medium-grained sand; some gravel; Sand (SP) layers ~ 6 to 8" thick. 9
L % 10
— 15 __/ Clayey Sand (SC): Dark brown; wet; medium dense; fine- to 5 | 183 105.0
- / ///? medium-grained sand, g
12
Total Depth = 16.5 feet
Groundwater at 8.5 feet
Borehole backfilled with cuttings.
PLATE A-19
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Project:  Proposed Nichols Road Realignment Boring No.: B-20
Y Location: Nichols Road, Lake Elsinore, CA Elevation: 1263'
JobNo.:  160-04 Client: Castle & Cook Date: 5/11/05
a } Dritl Method: Hollow-Stem Auger Driving Weight: 140 lbs /30 in Logged By: EG
% W Samples Laboratory Tests
. ' u Material Description g g Bl Moisture Dry Other
Depth | Lith- ¢ |Blows |2t} | Content Density Lab
(Feet) | ology r ejk (%) (pef) Tests
%// 7 OLDER ALLUVIUM (Qoal)
- / Clayey Sand (SC).
u / Clayey Sand (SC): Brown; moist; medium dense; fine- to 7 10.7 119.1
L / coarse-grained sand; trace of rootlets. 8
N 9
— 3 —/ | Sandy Clay (CL): Light brown; very moist to wef; firm; fine-grained | | 3 15.2 107.3
- / sand with some medium sand. 3
| / 5
% [ . H
— 10 BEDROCK - Silverado Formation (Tsi) 7 t 9.3 125.4
— Conglomeratic Sandstone: Yellowish-brown - olive gray; very moist; 50
hard; fine- to coarse-grained sand; some gravel (granitic).
T A4
L Groundwater at 13,5 feet.
™ 15 PR Sandstons: Vellowish-brown: wot, moderately hard fo bards ~ " ] 18
- == fine-grained sand; micaceous. 18
' 40
Total Depth = 16.5 feet
Groundwater at 13.5 feet
Borehole backfilled with cuttings.
=
g
&
i
8
[ o]
h:4
2
g
g
E PLATE A-20
(]
& Petra Geotechnical, Inc.




EXPLORATION LOG

e

Project:  Proposed Nichols Road Realignment Boring No.: B-21
Location: Nichols Road, Lake Elsinore, CA Elevation: 1259
JobNo.:  160-04 Client: Castle & Cook Date: 5/11/05
Drill Method: Hollow-Stem Auger Driving Weight: 140 1bs/30 in Logged By: EG
W Samples Laboratory Tests
: Ty a C|B| Moisture Dry Other
Depth | Lith- Material Description !l Blows [2|¥]| Content | Density | Lab
(Feet) | ology r elk (%) {pch) Tests
,V// 4 OLDER ALLUVIUM (Qoal)
- / Dry upper foot; desiccated upper 6 yo 8 inches.
B / Clayey Sand (SC): Brown; moist; medium dense; fine- to 5 10.6 115.6
- / medium-grained sand with some coarse sand, 6
_ / 6
— 3 _% Same as above. 3 17.5 109.0
| / 4
- / :
% ¥ ¥ '
. ///% _________________________________ -
;%% 7] Silty Sand / Clayey Sand (SM/SC): Brown; very moist to wet; loose to 2 22.1 103.9
L f%é% medium dense; fine- to medium-grained sand with some coarse sand. 3
é&’?’(% 4
~
%2%%
.
% h 4
L /gé% Groundwater at 13.5 feet.
s
== BEDROCK - Silverado Formation (Tsi) 17 18.5 108.2
— == Sandy Siltstone: Mottled red - yellowish red; moist; hard; fine-grained 50
—\sand. /]
Total Depth = 16.0 feet
Groundwater at 13.5 feet
Borehole backfilled with cuttings.
|-
3
:
o
o
8
Q
3
g
g
g
5
E PLATE A-21
0
& Petra Geotechnical, Inc.
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EXPLORATION LOG

Project:

Nichols Road

Boring No.:

B-23

Location:

Lake Elsinore

Elevation:

1363

Job No.

259-06 Client: Castle & Cooke

Date:

5/11/06

Drill Method: Bucket Auger

Driving Weight:  See Notes

Logged By:

DG/JL

Depth
(Feet)

Lith-
ology

Material Description

L

Samples

Laboratory Tests

Blows [C
Per

0
T
Foot |e

Muoisture Diy Other
Content Density Lab
(%0} (pef) Tests

LANDSLIDE DEBRIS (Ols) )
Sandstone: Light gray to brown; slightly moist; moderately hard; fine-
10 medium-grained sand; intensely fractured; highly weathered; friable.

Claystone: Olive gray; slightly moist; soft to moderaiely hard; intens{i; |
fractured; basal contact; N4QE, 378E. . -

Sandstone: Light gray; slightly moist; moderately hard; fine-grained
sand; massive; moderately fijable.

i e P A e e Matn Tar e T e e e et et Ay G - —— g o

Sandstone: Light olive gray with orange oxidation along fractures; T
sfightly moist; moderately hard; fine- to medium-grained sand;
intensely fractured; joint: N46E, 84NW; bedding: N85W, 135W.

@ 11.0 feet; clay seam: NSE, 11SE; approximately 1 to 2-inches thigk.

Alternating sandstone and claystone: Light gray and dark gray; slightly
moist; moderately hard; sandstone is fine to medium grained and -
massive, claystone is laminated. Layers are approximately 1- to 2-feet
thick.

Clay seam: Mottled gray, red, and orange; soft; laminated; polished
surfaces, approximately 4-inches thick; polished basal rupture surface:

N83E, 185E.

12.1 111.8

1.9 112.3

Petra Geotechnical, inc.

PLATE A-1



o ~ EXPLORATION LOG

Project:  Nichols Road Boring Mot  B-23

Location: Lake Elsinore Elevation: 1363

Job No.: 259-00 Client: Castle & Cooke Date: 5/11/06

Drill Method: Bucket Auger Driving Weight:  See Notes Logged By: DGAL

W Samples Laboratory Tests

? Blows |C Moisture Dey Other
e

r

! _ Material Description
; Depth | Lith-
(Feet) | ology -
L LANDSLIDE DEBRIS (Qls) (continued}

Sandstone: Light yellowish-gray; slightly moist; moderately hard; fine- ,
; Jo medium-grained sand; massive. ___ _ _ .. J
— Siltstone and claystone: Gray to olive-brown, slightly moist,

moderately hard; moderately fractured; bedding: N68W, 95W.

Per Content Density Lab
Foot (%) © (pef) Tests

o—r @

Q
F
[

] B s | o0 | 849 | Dsu

@ 31.5 feet; seepage from fracture,

surfaces.
@) 36.0 feet: polished undulatory rupture surface: NSW, 30SW.

OLDER ALLUYIUM (Qoal}

Silty Clay {CL): Orange-brown; moist; firm.

R L A S S AR

.

BEDROCK - Silverado Formation (Tsi)
Sandstone: Yellowish-brown; slightly moist; fine- to coarse-grained ]
sand: scattered white shell fragements. 3 256 92.5

Sandstone: Light gray to yellowish-gray; slightly moist; moderately
hard; fine- to coarse-grained sand; massive,

gypsum-filled fractures. 5 I:: 18.7 106.6

PLATE A-2

Petra Geotechnical, Inc.
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EXPLORATION LOG

—
Project:  Nichols Road Boring No.: B-23
Location: Lake Elsinore Elevation: 1363
JobNo.:  259-06 Client: Castle & Cooke Date: 5/11/06
Drill Method: Bucket Auger Driving Weight:  See Notes Logged By: DG/IL
W Samples l.aboratory Tests
. - a| Blows [C|B| Moisture Dry Other
Depth | Lith- Material Description L1 oper |O|Y] Comtent | Density | Lab
(Feet) | olog, r| Foot |e|k (%) (pcf) Tests
=== BEDROCK - Silverado Formation (Tsi) (continued) 3 24.7 93.9
L Siltstone: Olive-gray; slightly moist; moderately hard; massive; local
gypsum-filled fractures,
L 55 — @ 54.5 feet; bedding: N15E, 20SE. -
1o l 16.5 112.5
60 = Claystone: Olive-gray; moist; moderately hard; laminated; bedding: 15 12.4 121.8
- DANBSE2ISE. 4
Sandstone: Yellowish-brown; moist; moderately hard; fine- fo
| medium-grained sand; massive.
- @ 62.5 feet; bedding: NSZW, 11SW, '
@) 63.0 feet; minor secpage.
70 20 I: 2 | 1222
PLATE A-3

Petra Geotechnical, Inc.




EXPLORATION LOG

EXPLORATION LOG - v2 259-06.GPJ PETRA,GDT &/7/05

Project:  Nichols Road Boring No.: B-23
Location; Lale Elsinore Elevation: 1363
Job No.:  259-06 Client: Castle & Cooke Date: 5/11/06
Drill Method: Bucket Auger Driving Weight:  See Notes Logged By: DGAIL
] W Samples Laboratory Tests
Material Description a|Blows |C{Bi Moisture Dry Other

Depth | Lith- é Per [21Y] Content Density Lab
(Feet) | ology r| Foot |e|k (%) (pcf) Tests

Total depth = 75 feet

Seepage encountered at approximately 31 feet and 62.6 feet.

Backfilled with on-site soils on 5/11/2006

Notes!

Driller: Dave's Drilling

Kelley Weights:

0-27'=35500Ibs

27'-52'=37001bs

52' - 80" =27501bs.

\ ¢
PLATE A-4

Petra Geotechnical, Inc.
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EXPLORATION LOG - V2 259.06.GPJ PETRA.GDT 10/23/07

EXPLORATION LOG

Petra Geotechnical, Inc.

Project:  Nichols Road Realignment Boring No.: BA-1/Sta 61+50

Location: Lake Elsinore, CA Elevation: 1,318+ ft msl

JobNo.: 259-06 Client: Castle & Cooke Date: 9/25/06

Drill Method: 24-inch bucket auger | Driving Weight: Logged By: D Johnston

Samples Laboratory Tests
w
Material Description a|Blows [C|B| Moisture Dry Other
Depth é Per ‘; L]' Content Density Lab
(Feet) r| Foot |e]k (%) (pef) Tests
—} LANDSLIDE DEPOSITS (Qls
Silty SANDSTONE: yellow-orange, moist, moderately hard; with
— cobbles.
B Silty SANDSTONE: yellow, moist, hard; fine-grained.
l— 5 —
B :: L. (@ 7.0 feet: 3-inch thick yellowish brown, clayey sandstone bed. e
I CLAYSTONE: bluish grey, moist, hard; blocky fractures, orange
staining.
— Clayey SANDSTONE: orange brown with grey, moist, hard; /‘
\cemcnted.
L Sandy SILTSTONE: orange brown with grey.
B ——| Sandy CLAYSTONE: blue grey, moist, hard; with orange staining.
N - SANDSTONE/Clayey SANDSTONE: less orange staining.
_- CLAYSTONE: grey and orange, moist, hard.
B Sandy SILTSTONE: grey to yellow brown, moist, hard.
PLATE A-1




EXPLORATION LOG

Project:  Nichols Road Realignment Boring No.: BA-1/Sta 61+50
Location: Lake Elsinore, CA Elevation: 1,318+ ft msl
JobNo.: 259-06 Client: Castle & Cooke Date: 9/25/06
Drill Method:  24-inch bucket auger | Driving Weight: Logged By: D Johnston
W Samples Laboratory Tests
Material Description a|Blows |CIB| Moisture Dry Other
Depth | Lith- ; Per ? ll' Content Density Lab
(Feet) | ology r| Foot |e|k (%6) (pch) Tests
E——— CLAYSTONE: olive grey; fat clay
— ] \ N60°E, 30°SE. [
T\Silty SANDSTONE: yellow brown. Y2
s CLAYSTONE: yellowish olive.
@ 22.5 feet: 2-inch thick black fat clay seam. :
N = \@ 22.7 feet: 3-inch thick, light yellowish grey, fat clay seam. a
1 Clayey SANDSTONE: dark grey; with gravel.
BEDROCK: SILVERADO FORMATION (Tsi}
T Clayey SANDSTONE/Sandy CLAYSTONE: orange and grey,
moderately hard; moderately weathered, mottled coloring,
TOTAL DEPTH = 30.0"
NO GROUNDWATER ENCOUNTERED
BORING BACKFILLED.,
2
3
=
3
g
b
5
&
5
8
g
5 PLATE A-2
9 .
5 Petra Geotechnical, Inc.



EXPLORATION LOG - V2 271-07A.GPJ PETRA.GDT 10/23/07

EXPLORATION LOG

Project:  31-Acre Parcel Boring No.:  BA-1

Location: Lake Elsinore, CA Elevation: 1,326 ft+ msl

JobNo.: 271-07 Client: Castle & Cooke AR Date: 712107

Drill Method:  30-inch bucket auger | Driving Weight: Logged By: D Johnston

W Samples Laboratory Tests

? Blows |C Moisture Dry Other
€

r

Material Description
P Per Content Density Lab

Foot (%) (pef) Tests

Depth | Lith-
(Feet)

e

0
r
¢

ology
%/ 7] TOPSOIL
| / Clayey SAND/Sandy CLAY (SC/CL): brown to yellowish brown,

/ dry to moist, medium dense fo very stiff; blocky structure, pedogenic
| / soil.

/ 7 LANDSLIDE DEPOSITS (Qls)
.

Sandy CLAY (CL): grey, moist, stiff; fine to coarse, with iron

L5 J1/| Silty SAND (SM): yellow, moist, medium dense; friable, trace
‘t) 1| claystone.
— LI ]| @5.0107.0 feet: abundant krotovina.

(@ 8.0 feet: white; trace fine gravel.

B é//’ / CLAY (CL): olive grey,moist,stiff; iron staining, with sand and
/ carbonates

— / ~. @ 9.0 feet: bedding: N§O°W, 35°N. _ _ _ _ _ ____ ___ _ _ -
% Sandy CLAY (CL): grey to olive grey,moist, stiff

atterberg

@ 11.0 feet: bedding: N80°W, 35 °N.

Clayey SAND (SC): yellowish grey, moist, medium dense; fine to
medium, cemented.

@ 16.0 feet: interbedded clay/silty sand.

| Silty SAND (SM): white, moist, medium dense; slightly friable, |
micaceous, cross-bedded.

Sandy CLAY (CL): olive grey, moist, very stiff.

@ 23.5 feet: 1/2 to 1 inch clay seam, N55°E, 45°NW,

PLATE A-11

Petra Geotechnical, Inc.



APPENDIX A

LOGS OF BORINGS
Petra, 2005; 2006¢; 2007

2007

PETRA

g



EXPLORATION LOG

Project:  31-Acre Parcel Boring No.: BA-1

Location: Lake Elsinore, CA Elevation: 1,326 ft= msl

Job No.: 271-07 Client: Castle & Cooke AR Date: 712007

Drill Method: 30-inch bucket auger | Driving Weight: Logged By: D Johnston

Samples Laboratory Tests

Blows |C Moisture Dry Other
Per Content Density Lab
Foot (%) (pef) Tests

] Material Description
Depih | Lith-

(Feet) | ology

— TTHTI\E 29.0 feet: rupture surface, 1 to 2 inches clay seam, N85°W, 4°N. /]

30 ). |1} OLDER ALLUVIUM (Qoal)
Tt Silty SAND (SM): light grey to pale yellow, moist, medium dense;
: faint lamination, with gravel, claystone chunks.

BT
~o—c

o
r
e

atterberg
tterberg

[ Silty CLAY (CH): light reddish brown, moist, stiff; with decayed |
rootlets.

BEDROCK: SILVERADQ FORMATION (Tsi)
Silty SANDSTONE: yellowish brown, moist, soft to moderately hard;
moderately weathered, massive.

| @37.5 feet: bedding attitude: N68°, 16°SE

SILTSTONE: laminated, with iron staining.

Silty SANDSTONE.

Y

PLATE A-12
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EXPLORATION LOG

]
i Project:  31-Acre Parcel Boring No.: BA-1
w Location: Lake Elsinore, CA Elevation: 1,326 ft+ msl
[ ]
i JobNo.: 271-07 Client: Castle & Cooke AR Date: 712007
. . Drill Method: 30-inch bucket auger | Driving Weight: Logged By: D Johnston
[ W Samples Laboratory Tests
' Material Description af Blows | CB| Moisture Dry Cther
: Depth e| Per [{|]| Content Density Lab
po (Feet) r| Foot |e|k %) (peh) Tests
’ @ 50.0 feet: brownish yellow to yellowish grey, wet, hard; fine- to
| medium-grained, moderately weathered, groundwater.
"
B @ 52.0 feet: bedding attitude: N40°E, 40°SE
.‘ ‘ @ 52.0 feet: light grey to pale yellow, wet, hard; fine-grained, very
1 — ~. fine lamination (1 mm thick), cross-bedded, very heavy water flow. |
@ 54.0 feet: bedding attitude: N60°E,20SE
) — 55 —=
CLAYSTONE: olive yellow to grey, wet, very hard; with iron
— staining.
‘ SANDSTONE/CLAYSTONE: interbedded.
3
)
i
' TOTAL DEPTH = 62.¢!
GROUNDWATER ENCOUNTERED @ 50.0
J BORING BACKFILLED.
i
g
=
! =
: 3
=
; &
%
=
2
&
5
3
3
: g PLATE A-13
o -
| 5 Petra Geotechnical, Inc.



EXPLORATION LOG - V2 271-07A.GPJ PETRA.GDT 10/23/07

EXPLORATION LOG

Project:  31-Acre Parcel Boring No.: BA-2
Location: Lake Elsinore, CA Elevation: 1,321 ft+ msl
JobNo.: 271-07 Client: Castle & Cooke AR Date: 7/2/07
Drill Method: 30-inch bucket auger | Driving Weight: Logged By: D Johnston
W Samples Laboratory Tests
Material Description a|Blows [C{B| Moisture Dry Other
Depth | Lith- é Per (7171 Content Density Lab
(Feet) | ology r| Foot je|k {%0) (pcf) Tests
/ TOPSOIL
- / Sandy CLAY (CL): dark brown, dry to slightly moist, stiff; blocky
// sfructure, with cobbles, pedogenic soil.
- 7
LANDSLIDE DEPOSITS {Qls
- Sandy CLAY/Clayey SAND (CL/SC): brownish red, moist, very stiff;
/ with carbonate and cobbles to boulders, Pauba-derived.
— 5 — 2_ -— - - ] -,y =7 — A
Ll Silty SAND (SMD): grey to pale yellow, slightly moist, dense; highly
| |11 1| fractured, cemented, with iron staining.
— 10 — L)
B @ 11.0 feet: white to pale yellow; slightly friable, less cemented.
B @ 13.0 feet: sheared clay seam 1.5 inches thick, N35°W, 26°NE
@ 13.0 feet: olive grey, moist, dense; cemented, with iron staining.
1 Y27 Sandy CLAY (CL: olive grey, very siff; wiih iron staining and |
- / gypsum.
Ao _______]
| L] Silty SAND (SM): pale yellow, moist, dense; with iron staining,
B @ 19.0 feet: laminated.
— 20 —
— @ 20.75 feet: 1/4 inch clay seam.
@ 21.0 feet: white, moist, medium dense; friable, with iron staining.
B 11T SILT (ML): olive grey, moist, very stiff; abundant iron staining, with |
. sand, very irregular contact.
PLATE A-14

Petra Geotechnical, Inc.




EXPLORATION LOG - V2 271-07A.GPJ PETRA.GDT 10/23/07

EXPLORATION LOG

— 45

\subhorizontal.

@ 36.75 feet: rupture surface, sheared, olive to olive yellow fat clay, /_

111" OLDER ALLUVIUM (Qoal) 1
I Clayey SAND (SC): grey, moist, dense; with gravels and claystone i

» _chunks.

Silty SAND (SM): dark grey, wet, medium dense; fine to medium.

@ 41.0 feet: groundwater; very heavy caving.

BEDROCK: SILVERADO FORMATION (Tsi)

pe

_________________ J

Silty SANDSTONE: olive yellow to yellow, wet, moderately hard;

highly weathered, micaceous.

Project:  31-Acre Parcel Boring No.: BA-2
Location: Lake Elsinore, CA Elevation: 1,321 ft msl
JobNo.: 271-07 Client: Castle & Cooke AR Date: 7/2/07
Drill Method:  30-inch bucket auger | Driving Weight: Logged By: D».Johnston
W Samples Laboratory Tests
_ Material Description a|Blows|CIB| Moisture Dry Other
Depth | Lith- e| Per [[|}| Content Density Lab
(Feet) | ology r| Foot |e |k (%) (pef) Tests
1 EI 1@ 26.3 feet:_1/4 inch sheared orange clay seam, N60°W, 65°8W. _ _ /|
— 11| Silty SAND (SM).
| 1 @ 28.5 feet: 1 inch highly sheared, olive clay seam, fat clay with
A1 slickenside, N60°, 75°NW.
- 30 —&" 11 @ 29.5 feet: yellow, moist, dense; slightly friable.
: .| @ 31.2feet: 1/2 inch sheared, olive clay seam, N45°W, 35°SW.
— A1l 1| @31.7 feet: olive grey, moist, dense; massive, with iron staining.
— 35—}
1 1 4y

Petra Geotechnical, Inc.
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EXPLORATION LOG - V2 271-07A.GPJ PETRA.GDT 10/23/07

EXPLORATION LOG

Project:  31-Acre Parcel Boring No.: BA-2
Location: Lake Elsinore, CA Elevation: 1,321 ft+ msl
JobNo.; 271-07 Client: Castle & Cooke AR Date: 7/2/07
Drill Method: 30-inch bucket auger | Driving Weight: Logged By: D Johnston
W Samples Laboratory Tests
Material Des cripti on a|Blows {CI1B| Moisture Dry Other
Depth é Per (r) ‘1’ Content Density Lab
(Feet) r| Foot [e|k {%) {(pcf) Tests
B @ 51.0 feet: olive yellow, wet, moderately hard; micaceous.
— 60
TOTAL DEPTH = 60.0'
GROUNDWATER ENCOUNTERED (@ 41.0'
BORING BACKFILLED.
PLATE A-16

Petra Geotechnical, Inc.
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k% GSTARBL7 * % %
** GSTABL7 by Garry H. Gregory, P.E. *=*
i ** Yersion 1.0, January 1996; Version 1.14, Sept 1999 **
--Slope Stability Analysis--
) Simplified Janbu, Modified Bishop
! or Spencer”s Method of Slices
i (Based on STABL&-1986, by Purdue University)

Run Date: 9/20/2007

Time of Run: 4:12PM

Run By: Petra Geotechnical, Inc.
j Input Data Filename: C:259-06cC.

Output Filename: C:259-06c.0UT

Unit System: English

‘l Plotted Qutput Filename: C:259-06c.PLT
: PROBLEM DESCRIPTION 1.7:1 Stability fill slope at Sta 56+25
o - Static analysis (95% TP-3 @ 0-3')
‘ BOUNDARY COQRDINATES
1 Note: User origin value specified.
Add 0.00 to X-values and 1280.00 to Y-values listed.

|
: 9 Top Boundaries
I e 13 Total Boundaries
i

! Boundary X-Left Y-Left X-Right Y-Right Soil Type
S No. (ft) (fe) (£t) (ft) Below Bnd
1 0.00 45,00 19.90 45.00 1
. 2 19.90 45,00 20.00 49.00 1
i 3 20.00 49.00 23.00 49.00 i
; 4 23.00 49.00 54.00 67.00 2
5 54,00 6£7.00 60.00 68.00 2
6 60.00 §8.00 100.00 72.00 1
! 7 100.00 72.00 117.00 74.00 1
: 8 117.00 74.00 129.00 80.00 1
' 9 129.00 80.00 160.00 85.00 1
10 23.00 49,00 23.01 47.00 1
o 11l 23.01 47.00 38.00 47.00 1
12 38.00 47.00 60.00 68.00 1
- 13 0.00 31.00 160.00 55.00 3

ISOTROPIC SOIL PARAMETERS
3 Typel(s) of 8oil
Soil Total Saturated Cohesion Friction Pore Pressure Piez.
; Type Unit Wt. Unit Wt. Intercept Angle Pressure Congtant Surface

No. (pef) (pct) {ps£) (deg) Param. {psf) No.
1 125.0 125.0 530.0 32.0 0.00 0.0 0
2 125.0 125.0 720.0 26.0 Q.00 0.0 0
3 125.0 125.0 530.0 32.0 Q.00 0.0 0

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

; Number Cf Direction Ranges Specified = 3
Direction Counterclockwise Cchesgion Friction
Range birection Limit Intercept Angle
No. (deq) (psf) (deg)
: 1 5.0 530.0 32.0
! 2 20.0 140.0 15.0
3 90.0 530.0 32.0

A Critical Failure Surface Searching Method, Using A Random
: Technique For Generating Circular Surfaces, Has Been Specified.
i 400 Trial Surfaces Have Been CGenerated.
20 Surfaces Initiate From Each Of 20 Points Equally Spaced

Along The Ground Surface Between X = 15.00(ft)
and X = 25,00(ft)
i Each Surface Terminates Between X = 50.C0(ft)
and X = B0.00(ft)
Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = 0.00(ft)

5.00(ft} Line Segments Define Each Trial Failure Surface.
Following Are Displayed The Ten Most Critical Of The Trial
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1 Failure Surfaces Examined. They Are Ordered - Most Critical

First.

} * * Bafety Factors Are Calculated By The Modified Bishop Method * #
| Failure Surface Specified By 13 Coordinate Points

i Point X-8urf Y-8urf
P No. (ft) (ft)
| 1 15.00 45.00
f 2 19.96 44.34
b 3 24.96 44.25
;o 4 29.93 44.71
P 5 34.83 45.73
b 6 39.588 47.29
| 7 44.13 49.37
i ! 8 48.41 51.55
; g 52.38 54.99
! ! 10 55,98 58.46
g 11 59.17 62.31
S 12 61.91 66.49
P 13 62.81 68.28
; ; Circle Center At X = 23.3 ; Y = 88.8 and Radius, 44 .6
: * %%k 2.345 *kk
Ly Individual data on the 19 slices
o Water Water Tie Tie Earthquake
3 Force Force Force Force Force Surcharge
Slice Width Weight Top Bot Norm Tan Hor Ver Load
] No. (ft) {1lbs) (lbs) {1bs) {1bs) {lbs) {lbs} (1bsa) (1bs)
! 1 4.5 128.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0
; j 2 0.1 12.9 0.0 6.0 0.0 0.0 a.0 g.0 0.0
3 0.0 20.3 c.0 0.0 0.0 0.0 0.0 0.0 0.0
4 3.0 1757.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
! 5 0.0 5.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0
. 6 1.9 1290.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0
7 5.0 4419.8 g.0 0.0 0.0 0.0 0.0 0.0 0.0
8 4.9 5646.3 0.0 0.0 0.0 C.0 ¢.0 o.0 0.0
! 9 3.2 4176.3 g.0 0.0 0.0 0.0 0.0 0.0 0.0
10 1.6 2200.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
’ 11 4.5 6599.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0
12 4.3 6343.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0
13 4.0 5670.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
14 1.6 2181.¢6 0.0 0.0 0.0 0.0 0.0 c.0 c.0
! 15 2.0 2388.4 0.0 G.0 0.0 0.0 g.0 0.0 0.0
16 3.2 2875.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
17 0.8 517.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0
18 1.9 725.9 0.0 0.0 3.0 6.0 0.0 0.0 Q.0
s 19 0.9 95.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Failure Surface Specified By 16 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (£t}
1 15.53 45.00
2 20.47 44 .25
3 25.46 43.90
4 30.46 43.95
5 35.44 44.39
6 40.37 45.22
7 45.22 46.44
! 8 49.95 48.04
9 54 .55 50.01
! 10 58.97 52.34
11 63.20 55.01
12 67.20 58.01
' 13 70.96 61.31
i 14 74.43 64.90
15 77.62 6B.76
16 78.37 69.84
Circle Center At X = 27.4 ; Y = 106.8 and Radius, 63.0
: *k 2.377 kxx

Failure Surface Specified By 16 Coordinate Points



—in

Point X-Surf Y-Surf
No. (ft) (ft)
1 17.11 45.00
2 22.06 44 .31
3 27.05 44 .02
4 32.05 44,11
5 37.03 44 .60
& 41.95 45 .47
7 46 .79 46,72
8 51.52 48,35
9 56.10 50.35
10 60.52 52.69
11 64.73 55.38
12 68.73 58.38
13 72.48 61.69
14 75.96 65.28
15 79.14 69.14
i6 79.73 69.97
Circle Center At X = 28.4 ; ¥
* &k 2_386 * k&
Failure Surface Specified By 14
Point ¥~-8urf Y-Surf
No. {ft) (ft)
1 16.58 45.00
2 21.49 44,06
3 26.47 43.63
4 31.47 43.71
5 36.44 44 .30
6 41.32 45,39
7 46.06 46 .98
8 50.62 49,04
9 54 .94 51.55
10 58.98 54 .49
11 62.71 57.82
12 66.07 61.52
13 69.04 65.54
14 71.15 69.12
Circle Center At X = 28.2 ; Y
* %k k 2.404 thKE
Failure Surface Specified By 14
Point X-8urf Y-Surf
No. {ft) (fE)
1 18.68 45.00
2 23.64 44 .35
3 28.64 44,17
4 33.63 44 .46
5 38.57 45,22
[3) 43 .42 46 .43
7 48.14 48.10
8 52.67 50.20
9 56.99 52.72
10 61.05 55.64
11 64.83 58.92
12 68.27 62.54
13 71.36 66.47
14 73.20 69.32
Circle Center At X = 28.1 ; Y
* &k 2'405 khkk
Failure Surface Specified By 14
Point X-Surf ¥-Surf
No. {ft) (ft)
1 18.16 45 .00
2 22 _95 43.59
3 27.89 42 .79
4 32.89 42 .63
5 37.87 43.09
& 42 .75 44 .19

= 107.8

Coordinate Points

= 92.5

Coordinate Points

= 97.2

Coordinate Points
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and Radius, 63.

and Radius, 48.

and Radius, 53.

8

9

0
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) 7 47.45 45.89
I 8 51.8¢ 48.17
5 56.02 50.9%
10 59.76 54.32
- 11 63.04 58.09
; ! 12 65.82 62.24
P 13 68.05 66.72
? 14 68.81 68.88
Circle Center At X = 31.7 ; Y = 81.9 and Radius, 39.3
% ’! *x ok 2.419 * k&
P Failure Surface Specified By 14 Coordinate Points
P Point X-Surf Y-Surf
; No. (Et) (ft)
Do 1 15.53 45.00
; 2 20.50 44.48
! 3 25.50 44 .39
4 30.49 44 .73
| 5 35.43 45.50
i 6 40.28 46.69
j 7 45,02 48.30
8 49.60 50.30
— 9 53.99 52.69
i 10 58.16 55.486
Tl 11 62.07 58.56
12 65.71 62.00
: 13 69.03 65.73
: 14 71.59 69.16
S Circle Center At X = 24.0 ; Y = 102.2 and Radius, 58.0
* k% 2'432 kkk
Failure Surface Specified By 14 Coordinate Points
! Point X-8Surf Y-Surf
j No. (ft) (ft)
1 16.58 45 .00
2 21.54 44,38
3 26.54 44 .21
4 31.53 44.48
o 5 36.48 45.19
6 41.35 46.33
1 7 46,10 47.90
8 50.69 49,88
9 55.08 52.2¢6
1c 59.25 55.02
11 63.16 58,14
12 66.78 61.59
; 13 70.08 65.35
14 72.97 69.30
: Circle Center At X = 26.0 ; Y = 100.7 and Radius, 56.5
**x %k 2'433 * %k
, Failure Surface Specified By 15 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (Ee)
1 17.11 45,00
! 2 22.02 44 .09
! 3 27.00 431,85
4 32.00 43.68
5 36.98 44,19
[ 41.88 45.16
| 7 46.67 46 .60
8 51.30 48.48
9 55.74 50.79
10 59.83 53.51
J 11 63.85 56.61
12 67.46 60,07
13 70.73 63.86
14 73.62 67.94
15 74.49 69._45

Circle Center At X = 29.2 ; Y = 96.4 and Radius, 52.8
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i * k% 2.468 * % %k
S Failure Surface Specified By 15 Coordinate Points
L Point X-8urf Y-Surf
i No. (ft) (£t}
: 1 19.21 45.00
P 2 24.14 44,15
! 3 29.12 43.75
4 34.12 43 .82
5 39,09 44 .36
oy & 43.99 45.35
I 7 48.78 46.79
! 8 53.41 48.67
9 57.85 50.97
\ 10 62.06 53.67
11 66.00 56.75
12 69.63 60.19
13 72.94 63.54
\ 14 75.87 87.99
| 15 76.88 69.69
i Circle Center At X = 30.% ; Y = 97.6 and Radius, 53.9

*k ok 2.504 * kW
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k% GSTABL'? *® % &
** GSTABL7 by Garry H. Gregory, P.E. **
** Version 1.0, January 1996; Version 1.14, Sept 1999 **
--Slope Stability Analysis--
Simplified Janbu, Modified Bishop
or Spencer”s Method of Slices
(Based on STABL&-1986, by Purdue University)

Run Date: 9/20/2007

Time of Run: 4:15PM

Run By: Petra Geotechnical, Inc.
Input Data Filename: C:259-06d.

Output Filename: C:259-06d.0UT

Unit System: English

Plotted Output Filename: C:259-06d.PLT
PROBLEM DESCRIPTION 1.7:1 Stability £ill glope at Sta 56+25
- Seismic¢ analysis (95% TP-3 @ 0-3')
BOUNDARY COORDINATES
Note: User origin value specified.
Add 0.00 to X-values and 12B0.00 to Y-values listed.

9 Top Boundaries
13 Total Becundaries

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

No. (ft) (£t} {ft) {ft) Below Bnd
1 0.00 45.00 19.90 45.0¢ 1
2 19.90 45.00 20.00 49.00 1
3 20.00 49.00 23.00 49,00 1
4 23.00 49.00 54.00 67.00 2
5 54.00 £7.00 60.00 68.00 2
6 60.00 68.00 100.00 72.00 1
7 100.00 72.00 117.00 74.00 1
8 117.00 74.00 12%5.00 BOD.0OOD 1
9 129.00 80.00 160.00 85.00 1
10 23.00 49.00 23,01 47.00 1
11 23.01 47.00 38.00 47.00 1
12 38.00 47.00 60.00C 6B8.00 1
13 0.00 31.00 160.00 55.00 3

ISOTROPIC SOIL PARAMETERS

3 Type{s) of Soil

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

No. ({pecf) {pcf) (psf) (deg) Param. {psf) No.
1 125.0 125.0 600.0 34.0 0.00 0.0 o]
2 125.0 125.¢ B20.0 25.0 0.00 0.0 0
3 125.0 125.0 600.0 34.0 0.00 0.0 8]

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

Number Of Direction Ranges Specified = 3
Direction Countexclockwise Cohesion Friction
Range Direction Limit Intercept angle
No. {deg) {pst) (deg)
1 5.0 530.0 32.0
2 20.0 140.0 15.0
3 80.0 530.0 32.0

A Horizontal Earthguake Loading Coefficient
Of0.150 Has Been Assigned
A Vertical Earthquake Loading Coefficient
0f0.000 Has Been Assigned

Cavitation Pressure = 0.0(psf)
A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Circular Surfaces, Has Been Specified.
400 Trial Surfaces Have Been Generated.

20 Surfaces Initiate From Each Of 20 Points Egqually Spaced
Along The Ground Surface Between X 15.00(ft)

and X 25.00(ft)
Each Surface Terminates Between X 70.00(ft)

Page 1
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and X = 100.00(ft)

Unless Further Limitations Were Imposed, The Minimum Elevation
: At Which A Surface Extends Is Y = 0.00(ft)
i 5.00(ft) Line Segments Define Each Trial Failure Surface.

Following Are Displayed The Ten Most Critical Of The Trial
1 Failure Surfaces Examined. They Are Ordered - Most Critical
First.
: * * Safety Factors Are Calculated By The Modified Bishop Method * *

Failure Surface Specified By 16 Coordinate Points

N Point X-8urf Y-Surf
P No. (£t} {ft)
o 1 17.63 45.00
2 22.60 44 .39
" 3 27.59 44.17
: 4 32,59 44,33
; 5 37.56 44.87
: 8 42.47% 45.79
} | 7 47.30 47.09
i 8 52.02 48.76
; 9 56.58 50.78
10 60.58 53.14
, 11 65.20 55.84
" 12 69.19 58.85
i 13 72.94 62.16
14 76.42 65.75
15 79.62 69.60
o 16 79.90 69.99
b Circle Center At X = 28.0 ; Y = 109.2 and Radius, £5.0
: ! * ok k 1.682 *h
Individual data on the 22 slices
t Water Water Tie Tie Earthgquake
: Force Force Force Force Force Surcharge
P Slice Width  Weight Top Bot Norm Tan Hor ver Load
No. (ft} {1bs) {1bs) (lbs} (1bs} (1bs) {(1bs) (1lbs} {1bs)
1 2.3 39.3 0.0 0.0 0.0 0.0 5.9 0.0 0.0
2 0.1 28.5 0.0 0.0 ¢.0 0.0 4.3 0.0 0.0
J 3 2.6 1443.0 0.0 0.0 G.0 0.0 216 .4 0.0 0.0
4 0.4 233.6 0.0 0.0 0.0 0.0 35.0 0.0 0.0
. 5 0.0 5.8 0.0 c.0 0.0 0.0 0.5 0.0 0.0
6 4.6 3471.6 0.0 ¢.0 0.0 0.0 520.7 0.0 0.0
; 7 5.0 553%.2 0.0 c.0 0.0 0.0 830.¢9 0.0 0.0
8 5.0 7088.9 0.0 ag.0 0.0 0.0 1063.3 0.0 0.0
S 0.4 700.0 0.0 0.0 0.0 0.0 165.0 0.0 0.0
10 4.5 7621.0 0.0 0.0 0.0 0.0 1143.2 0.0 0.0
; 11 4.8 9213.7 0.0 0.0 0.0 0.0 1382.1 0.0 0.0
12 4.7 9756.7 0.0 0.0 0.0 0.0 1463.5 0.0 0.0
13 2.0 4273.5 0.0 0.0 0.0 0.0 641.0 0.0 0.0
! 14 2.6 5504.8 0.0 0.0 0.0 0.0 825.7 0.0 0.0
: 15 3.4 6831.5 g.0 0.0 0.0 0.0 1024.7 0.0 0.0
e 16 1.0 1884 .3 0.0 0.0 0.0 0.0 282.6 0.0 0.0
: 17 4.2 7271.3 0.0 0.0 0.0 0.0 1090.7 0.0 0.0
. 18 4.0 5672.6 0.0 0.0 0.0 0.0 850.9 0.0 0.0
! 19 3.7 4027.5 0.0 0.0 0.0 ¢.0 604.1 0.0 0.0
i i 20 3.5 2398.6 0.0 0.0 0.0 ¢.0 359.8 e.0 0.0
21 3.2 850.3 0.0 0.0 0.0 6.0 127.5 0.0 0.0
22 0.3 6.4 0.0 0.0 0.0 0.0 1.0 0.0 0.0
Failure Surface Specified By 18 Coordinate Points
| Point X-Surf Y-Surf
! No. (£t) (ft)
! 1 17.11 45.00
2 22.07 44 .38
, 3 27.06 44.06
4 32.06 44.01
5 37.05% 44 .26
6 42.02 44,79
7 46.95 45.61
8 51.83 46.71
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C 9 56.64 48.09
§ 10 61.36 49.74
i 11 65.97 51.66
12 70.47 53.85
) i3 74 .84 56.28
; 14 79.05 58.97
Lo 15 83.11 61.89
: le 86,99 £5.04
17 90.69 68.41
- 18 93.56 71.36
J Circle Center At X = 30.3 ; Y = 130.8 and Radius, 86.8
) * &k 1_707 *hE
Failure Surface Specified By 18 Coordinate Points
1 Point X-Surf Y-Surf
No. (ft) (ft)
! 1 15.53 45.00
i 2 20.50 44 .48
Y 3 25.49 44,23
b 4 30.49 44.25
b 5 35.48 44.55
: [ 40.45 45.12
— 7 45 .38 45.97
Lo 8 50.25 47.08
o 9 55.06 48 .46
; 10 59.78 50.10
L 11 64.41 52.00
: : 12 68.92 54.15
| 13 73.31 56.55
14 77.586 55.18
15 8l.66 62.04
! 16 85.60 65.12
j 17 B89 .36 68.42
18 92.23 71.22
Circle Center At X = 27.6 ; Y = 135.1 and Radius, 90.9
. ‘ * kK 1.7608 EXR
‘ Failure Surface Specified By 16 Coordinate Points
s Point X-Surf Y-Surf
NG. (ft) (ft)
' 1 18.68 45,00
2 23.64 44 .37
i 3 28.64 44 .10
4 33.64 44.19
) 5 38.62 44.68
6 43 .55 45 .47
; 7 48.41 46,65
8 53,17 48.17
, 9 57.81 50.04
: 10 62.30 52.24
i 11 66.61 54 .76
12 70.74 57.59
13 74.64 60.71
_ 14 78.31 64.11
; 15 81.72 67.76
: 16 B3.84 70.38
Circle Center At X = 29.9 ; Y = 112.6 and Radiusg, 68.6
*k % 1_718 * %%k
Failure Surface Specified By 17 Coordinate Points
i Point X-Surf ¥-8urf
No. (fe) (ft}
1 15.00 45.00
2 19.55 44 .32
i 3 24.%94 43.99
4 29.54 44 .00
5 34.93 44,35
6 39.88 45.04
, 7 44 .78 46,07
8 49,59 47.43



9 54 .28 49 .12
10 58.87 51.13
11 63.30 53.45
12 67.56 56.07
13 71.63 58.97
14 75.50 62.14
15 75.13 65.57
16 82.53 69.25
17 83.40 70.34

Circle Center At X = 27.3 ; ¥
LR 1.736 *E*
Failure Surface Specified By 14

Point X-Surf ¥-Surf
No. (fe}) (£t)

1 18.16 45 .00

2 23.07 44,07

3 28.06 43.67

4 33.05 43.79

5 38.01 44 .45

[ 42 .87 45,62

7 47 .58 47.31

8 52.08 49.48

9 56.33 52.11
10 60.28 55.19
11 63.88 58.66
12 67.09 62.49
13 69.87 66.64
14 71.18 69.12

Circle Center At X = 29.4 ; Y
* kK 1.7%0 ok ok
Failure Surface Specified By 17

Point X-Surf Y-Surf
No. (fr) (£t)

1 15.53 45.00

2 20.40 43.88

3 25.35%5 43.15

4 30.33 42 .81

5 35.33 42.87

6 40.31 43.32

7 45 .24 44 .17

8 50.09 45.41

9 54.82 47.02
10 59.41 49.01
11 63.82 51.35
12 68.04 54.04
13 72.03 57.05
14 75.77 60.37
15 79.24 63.97
16 82.40 67.84
17 84 .1% 70.42

Circle Center At X = 32.1 ; ¥
*k* 1_']53 * k%
Failure Surface Specified By 17

Point X~-Surf Y-Surf
No. (£t) (ft)

1 17.63 45,00

2 22.56 44 .13

3 27.53 43.61

4 32.53 43 .44

5 37.52 43 .64

6 42 .49 44 .19

7 47 .41 45.09

8 52.25 46 .35

9 56.99 47,95
10 61.60 49.88
11 66.06 52.13
12 70.35 54 .70

C:\stedwin\255-06d.0UT

= 116.8 and Radius,

Coordinate Points

= 9¢.7 and Radius,

Coordinate Points

= 105.8 and Radius,

Coordinate Points

72.

47,

63

9

0

.0

Page 4
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13 74 .44 57.57
14 78.32 60.73
15 81.97 64.15
16 85.35 &7.83
17 87.70 70.77
Circle Center At X = 32.3 ; Y = 113.3 and Radiusg, 69.9
* ok k 1_767 * Kk k
Failure Surface Specified By 15 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (Et)
1 17.13 45.00
22.08 44 .53
3 27.08 44 .46
4 32.07 44 .78
5 37.02 45.49
& 41.90 46.59
7 46.67 48.08
8 51.32 49.93
9 55.80 52.15
10 60.0%9 54.71
11 64.17 57.60
12 68.01 60.81
13 71.58 64.31
14 74 .87 6£8.08
15 75.99 69.60
Circle Center At X = 25.5 ; ¥ = 107.8 and Radius, 63.3
* kK 1.791 * %k
Failure Surface Specified By 15 Coordinate Points
Point X-Surf Y-Surf
No. (ft}) (f£t)
1 16 .58 45,00
2 21.48 44 .01
3 26.45 43 .49
4 31.45 43 .45
5 36.43 43.88
6 41 .35 44 .80
7 46.15 46 .18
8 50.81 48.01
9 55.26 50.28
10 55.48 52,57
11 63.42 56.05
12 67.04 59.49
13 70.32 63 .26
14 73.23 67.33
15 74 .45 69.44
Circle Center At ¥ = 29.4 ; Y = 95.5 and Radius, 52.1

* %k 1.793 k&%
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#%% GSTABL7 ***
** GSTABL7 by Garry H. Gregory, P.E.
** Version 1.0, January 1996; Version 1.14,
--8lope Stability Analysis--

C:\stedwin\259-06h.0UT Page 1

* %k

Sept 1999 *x*

Simplified Janbu, Modified Bishop

or Spencer"s Method of Slices

(Based on STABL6-1986, by Purdue Unive
Run Date: $/20/2007
Time of Run: 3:56PM
Run By: Petra Geotechnica
Input Data Filename: C:259-06h.
Output Filename: C:259-06h.0UT
Unit System: English

Plotted Output Filename: C:259-06h.PLT
PROBLEM DESCRIPTION 1.7:1 Stability £i11
- Static analysis (95
BOUNDARY COORDINATES
Note: User origin value specified.

rsity)

1, Ineg.

slope at Sta 56+25
% TP-8 @ 0-4')

2dd 0.00 to X-values and 1280.00 to Y-values listed.

9 Top Boundaries
13 Total Boundaries
Boundary X-Left Y-Left X-Right
No. (£t} (£t} (ft)
1 0.00 45.00 19.30
2 19.90 45.0¢ 20.00
3 20.00 4%.00 23.00
4 23.00 49.00 54.00
5 54.00 67.00 60.00
& 60.C0 68.00 100.00
7 100.00 72.00 117.060
8 117.00 74.00 12%.00
9 129.00 80.00 160.00
10 23.00 49.00 23.01
11 23.01 47.00 38.00
12 38.00 47,00 60.00
13 0.00 31.00 160.00

ISOTROPIC SOIL PARAMETERS
3 Type(s} of Soil

S0il Total Saturated Cohesion Friction
Type Unit Wt. Unit Wt. Intercept Angle P
No. (pcf) {pct) (pst} (deg)
1 125.0 125.0 530.0 32.0
2 135.0 135.0 75.0 30.0
3 125.0 125.0 530.0 32.0
ANISOTROPIC STRENGTH PARAMETERS
1 soil typel(s)
Soil Type 1 Is Anisotropic
Number Of Direction Ranges Specified = 3
Direction Counterclockwise Cohesion
Range Direction Limit Intercept
No. (deg) (psf)
1 5.0 530.0
2 20.0 140.0
3 90.0 530.0

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

20 Surfaces Initiate From Each Of 20 Point

Along The Ground Surface Between X = 15.0
and X = 25.0
Each Surface Terminates Between X = 50.0
and X = 80.0

Soil Type
Below Bnd

WHHMEBPHERRMRPBONRE R

Pore Pressure Piez,
ressure Constant Surface
Param. (pst) No.
0.00 0.0 0
0.00 0.0 0
D.00 0.0 8]

Friction
Angle
(deg)
32.0
15.0
32.0
. Using A Random
Has Been Specified.

s Equally Spaced
o(ft)
0(ft)
0(ft})
0(ft)

Unless Further Limitations Were Imposed, The Minimum Elevation

At Which A Surface Extends Is Y 0.00(ft

)

5.00{ft} Line Segments Define Each Trial Failure Surface.
Followirng Are Displayed The Ten Most Critical Of The Trial
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CoL Failure Surfaces Examined. They Are Ordered - Most Critical

E First.

* * Safety Factors Are Calculated By The Modified Bishop Method * *
Failure Surface Specified By 9 Coordinate Points

b Point X-Surf Y-Surf
Pt No. (ft) (ft)
P 1 25.00 50.16
2 29.97 50.68
3 34 .86 51.74
! 4 39.61 53.31
| S 44.16 55.38
' 6 48.46 57.92
7 52.47 60.92
! 8 56.13 64 .32
9 59.19 67.87
: Circle Center At X = 22.6 ; Y = ¢6.6 and Radius, 46.5
: * Kk 1.527 * %k
! Individual data on the 9 slices
; Water Water Tie Tie Earthquake
j Force Force Force Force Force Surcharge
; Slice Width Weight Top Bot Norm Tan Hor Ver Load
i No. (ft) (1bg) (1bs) {lbs) (1bs) {1bs) (lbs} (1bs) (1bs)
: 1 1 5.0 794.1 0.0 0.0 0.0 0.0 0.0 0.0 G.0
P 2 .9 2150.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0
i 3 4.7 3040.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0
f 4 4.6 3455.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
} 5 4.3 3418.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0
i 6 4.0 2987.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0
7 1.5 101%.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
8 2.1 1103.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
9 3.1 627.6 0.0 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. (£t} (ft)
) 1 23.95 49.55
; 2 28.95 49.63
3 33.88 50.486
4 38.63 52.02
5 43.09 54.28
6 47.16 57.18
| 7 50.76 €60.65
8 53.79 64.63
9 55.19 67.20
Circle Center At X = 25.9 ; Y = 82.7 and Radius, 33.2
* %k k 1.536 *k R
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
. 1 23.42 49.24
‘ 2 28.30 50.33
3 33.08 51.80
4 37.74 53.63
5 42.23 55.81
6 46.55 58.34
7 50.865 61.20
8 54 .52 64.36
9 57.98 67.66
i Circle Center At X = 11.8 ; Y = 112.6 and Radius, 64.5
* % % 1.547 * kK
Failure Surface Specified By 8 Coordinate Points
Point X-Surf Y-Suzrf
i No. (ft) (£t)
1 25.00 50.16
2 29.98 50.59
3 34.81 51.88
. 4 39.35 53.87
J 5 43.46 56.82



&
7
8

Circle Center At X

* k&

Failure Surface Specified By 8
Point

No.

010Ut W

Circle Center At X =

* kk

Failure Surface Specified By 8
Point

No.

W ~1 0V d W

Circle Center At X =

* %k ok

Failure Surface Specified By 9
Point

No.

(Yoo« E BV RN ) S-SR PV I . O T}

Circle Center At X =

* %k *k

= 79.0

Coordinate Points

= £6.3

Coordinate Points

= 72.8

Coordinate Points

= 72.2

Failure Surface Specified By 9 Coordinate Points
Point

No.

1

W Mm-S U kN

Circle Center At X

LR 3

= 123.0

Failure Surface Specified By 10 Coordinate Points
Point

No.

[ £ VS B )

47.02 60.33
49.93 64.40
50.08 64.72
= 25.0 ; ¥
1.635 k%
X-Surt Y-Surf
(ft) (ft)
24.47 49 .86
29.3¢6 50.94
34.10 52.53
38.64 54.61
42.85 57.15
46 .96 60.14
50.63 63.53
53.32 66.60
16.8 ; Y
1.647 * &k
X-8urf Y-Surf
{ft) {ft)
23.42 49.24
28.40 48.78
33.37 49,35
38.11 50.94
42 .42 53.47
46.11 56 .84
49 .03 60.90
50.92 65.21
28.2 ; Y
1.650 *hk
¥-Surf Y-Surf
(£t) {ft)
21.84 49.00
26.79 48.26
31.78 48 _56
36.60 49.88
41 .04 52.18
44,91 55.35
48.04 59.25
50.29 63.71
50.64 65.05
27.9 ; ¥
1.750 ok
X-8urf Y-Surf
(ft) (fr)
24 .47 49 .86
29.23 51.41
33.86 53.28
38.37 55.45
42 .72 57.90
46,91 60.64
50.81 63.65
54 .70 66.91
54.95 67.16
= 3.1 ;Y
1.785 * ok
X-Surf Y-Surf
(fr) (£t}
18.68 45.00
23.67 44 .56
28.65 44,96
33.439 46 .20
38.06 48,24

and Radius,

and Radiusg,

and Radius,

and Radius,

and Radius,

C:\5tedwin\259-06h.CUT Page 23

28.8

47.1

24.0

24.0

76.2
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[ 42.21 51.03
7 45 .84 54.47
8 48,83 58.48
9 51.10 62.93
10 52.01 65.85
Circle Center At X = 23.8 ; ¥ = 73.9 and Radiusg, 259.3
* %k %k 2_077 * kR
Failure Surface Specified By 9 Coordinate Points
Point X-Surf Y-Surt
No. (ft) (£}
1 24 .47 49 .86
2 29.34 48.71
3 34 .34 48.73
4 39.20 49,82
5 43.65 52.18%
6 47.45 55.45
7 50.39 595.49
8 52.31 64.11
9 52.65 66.22
Circle Center At X = 31.8 ; Y = 69.9 and Radius, 21.4

* ok ok 2.148 *kx
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k% GSTABL? TRk
** (STABL7 by Garry H. Gregory, P.E. **
*+* Version 1.0, January 1996; Version 1.14, Sept 1999 *=*
--8lope Stability Analysis--
Simplified Janbu, Modified Bishop
or Spencer”s Method of Slices
(Baged on STABLE-1986, by Purdue University}

Run Date: 9/20/2007

Time of Run: 3:57PM

Run By: Petra Geotechnical, Inc.
Input Data Filename: C:259-061.

Qutput Filename: C:259-061.0UT

Unit System: English

Plotted Output Filename: C:259-061i.PLT
PROBLEM DESCRIPTICN 1.7:1 Stability fill slope at Sta 56425
- Seismic analysis (95% TP-8 @ 0-4"')
BOUNDARY COORDINATES
Note: User origin wvalue specified.
Add 0.00 to X-values and 1280.00 to Y-values listed.

9 Top Boundaries
13 Total Boundaries

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

No. (£t} (ft) (ft) (fr) Below Bnd
1 0.00 45.00 19.90 45.00 1
2 19.90 45.00 20.00 49.00 1
3 20.00 45,00 23.00 49.00 1
4 23.00 45,00 54.00 67.00 2
5 54.00 67.00 60.00 68.C0 2
6 60.00 68.00 100.00 72.00 1
7 100.00 72.00 117.00 74.00 1
8 117.60 74.00 129.00 80.080 1
9 129.00 80.00 160.00 85.00 1
10 23.00 49,00 23.01 47.00 1
11 23.01 47.00 38.00 47 .00 1
12 38.00 47.00 60.00 68.00 1
13 0.00 31.00 160.00 55.00 3

ISOTROPIC SOIL PARAMETERS

3 Type(s) of Soil

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

No. {pcf} (pcf) (psf) (deg) Param. {psf) No.
1 125.0 125.0 600.0 34.0 0.00 0.0 0
2 135.90 135.0 410.0 27.0Q 0.00C 0.0 0
3 125.0 125.0 600.0 34.0 0.00 0.0 0

ANISOTROPIC STRENGTH PARAMETERS
1 soil typel(s)
Soil Type 1 Is Anisotropic

Number Of Direction Ranges Specified = 3
Direction Counterclockwise Cchesicn Friction
Range Direction Limit Intercept Angle
No. (deg) (psf) {deg)
1 5.0 53¢.0 32.0
2 20.0 140.0 15.0
3 90.0 530.0 320

A Horizontal Earthquake Loading Coefficient
Of0.150 Has Been Assigned
A Vertical Earthquake Loading Coefficient
0f0.000 Has Been Assigned

Cavitation Pressure = 0.0({psf}
A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Circular Surfaces, Has Been Specified.
400 Trial Surfaces Have Been Generated.

20 Surfaces Initiate From Each Of 20 Points Egually Spaced
Along The Ground Surface Between X = 15.00(ft)

and X 25.00 (£}

Each Surface Terminates Between X 70.00 (£t}

Page 1
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and X = 100.00(ft)

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = 0.00{(ft)

5.00(ft) Line Segments Define Each Trial Failure Surface.
Following Are Displayed The Ten Most Critical Cf The Trial

Failure Surfaces Examined. They Are Ordered - Most Critical

P First.
* * Safety Factors Are Calculated By The Modified Bishop Method * *
Failure Surface Specified By 16 Coordinate Points

Eo Point X-Surf Y-Surt
{ ; No. (Et) (ft}
| 1 17.63 45.00
1 22.60 44.39
) 3 27.59 44 .17
; 4 32.59 44.33
- 5 37.56 44 .87
1 42 .47 45.79
T 7 47,30 47.09
3 8 52,02 48.76
S 56.5%9 50.78
16 60.99 53.14
N 11 65.20 55.84
i 12 69.19 58.85
i 13 72.54 62.16
14 76.42 65.75
. 15 79.62 69.60
? 16 78.90 693.99
i Circle Center At X = 28.0 ; Y = 109.2 and Radius, 65.0
%% 1_671 * k%
Individual data on the 22 aglices
! Water Watexr Tie Tie Earthquake
i Force Force Force Force Force Surcharge
v Slice Width  Weight Top Bot Norm Tan Hor Ver Load
No. (fr) (1bs) {(1bs) {1bs) (1bs) {lbs) (1bs) (1lbs) (1bs)
' 1 2.3 39.3 0.0 0.0 0.0 0.0 5.9 0.0 0.0
: 2 0.1 28.5 0.0 0.0 G.0 0.0 4.3 0.0 0.0
; 3 2.6 1443.0 0.0 0.0 0.0 0.0 21l6.4 0.0 0.0
4 0.4 233.6 0.0 0.0 0.0 0.0 35.0 0.0 0.0
5 0.0 5.9 0.0 0.0 0.0 0.0 0.9 0.0 0.0
6 4.6 3624.4 0.0 0.0 0.0 0.0 543.7 0.0 0.0
] 7 5.0 5844.8 0.0 0.0 0.0 0.0 B76.7 0.0 0.0
8 5.0 7536.7 0.0 0.0 0.0 0.0 1130.5 0.0 0.0
9 0.4 746.8 0.0 0.0 0.0 0.0 11z2.0 0.0 0.0
10 4.5 8062.6 0.0 0.0 0.0 0.0 1209.4 0.0 0.0
; 11 4.8 9606 .5 0.0 0.0 0.0 0.0 1441.0 0.0 0.0
12 4.7 10056.2 0.0 0.0 0.0 0.0 1508.4 0.0 0.0
: 13 2.0 4374 .7 0.0 0.0 0.0 0.0 656.2 0.0 0.0
) 14 2.6 5600.8B 0.0 0.0 0.0 0.0 840.1 0.0 0.0
15 3.4 6877.3 0.0 0.0 0.0 0.0 1031.86 0.0 0.0
’ 16 1.0 1884.3 0.0 0.0 0.0 0.0 282.6 0.0 0.0
17 4.2 7271.3 0.0 0.0 0.0 0.0 1080.7 0.0 0.0
18 4.0 5672.¢6 ¢.0 0.0 0.0 0.0 850.9 0.0 0.0
19 3.7 4027.5 0.0 0.0 0.0 0.0 604.1 0.0 0.0
! 20 3.5 2398.6 c.0 0.0 0.0 0.0 359.8 0.0 0.0
21 3.2 850.3 0.0 0.0 0.0 0.0 iz27.5 0.0 c.0
! 22 0.3 6.4 ¢.0 0.0 0.0 0.0 1.0 0.0 g.0
Failure Surface Specified By 18 Coordinate Points
Point X-Surt Y-Surf
No. (ft) (ft)
1 15.53 45.00
2 20.50 44.48
3 25.49 44 .23
4 30.49 44.25
5 35.48 44 .55
6 40.45 45,12
; 7 45.38 45.97
8 50.25 47.08
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g 55.06 48.46
10 59.78 50.10
11 64.41 52.00
i 12 68.92 54.15
13 73.31 56 .55
'y 14 77.56 595.18
1 15 B1.66 62.04
| 16 85.60 65.12
17 89.36 68.42
oy 13 92.23 71.22
! Cirgle Center At X = 27.6 ; Y = 135.1 and Radius, 90.9
1 * %k *k 1.702 * & ok
Failure Surface Specified By 18 Coordinate Points
. Point X-Surf Y-Surf
! No. (ft) (£t)
N 1 17.11 45.00
2 22.07 44.38
) 3 27.06 44 .06
o a 32.06 44.01
j 5 37.05 44.26
[ 42.02 44 .79
7 46 .95 45.61
H. 8 51.83 46.71
: 9 56.64 48.09
i 10 61.36 49.74
11 65.97 51.66
] 12 70.47 53.85
13 74 .84 56.28
J 14 79.05 58.97
15 83.11 61.89
- 16 86.99 65.04
! 17 890.69 £8.41
i 18 93.56 71.36
Circle Center At X = 30.3 ; Y = 130.8 and Radius, 86.8
* %k 1706 * kK
! Failure Surface Specified By 16 Coordinate Points
; Point X-8urf Y-Surf
No. (ft) (£L)
1 18.68 45,00
! 2 23.64 44 .37
; 3 28.64 44.10
! 4 33.64 44.19
5 38.62 44 .65
! [ 431 _55 45.47
‘ 7 48.41 46.65
! 8 53.17 48.17
9 57.81 50.04
1 10 62.30 52.24
11 66.61 54.76
| 12 70.74 57.59
13 74.64 60.71
14 78.31 64.11
: 15 81.72 67.76
| 16 83.84 70.38
Circle Center At X = 29.9 ; Y = 112.6 and Radius, 68.6
* k% 1712 * kk
Failure Surface Specified By 17 Coordinate Points
j Point X-Surf Y-Surf
No. (ft) (ft)
1 15.00 45 .00
! 2 19.95 44,32
) 3 24.94 43.99
: 4 29.94 44.00
5 34.93 44 35
: 6 39.88 45 .04
: 7 44.78 46.07
i 8 49.59 47 .43
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| -y 9 54.29 49.12
| 10 58.87 £51.13
11 63.30 53.45
1 i2 £7.56 56.07
! 13 71.63 58.97
! 14 75.50 62.14
: : 15 79.13 65.57
to 16 82.53 69.25
: 17 83.40 70.34
. Circle Center At X = 27.3 ; Y = 116.8 and Radius, 72.9
: ' *k*k 1.726 * ok ok
ot Failure Surface Specified By 14 Coordinate Points
i Point X-Surf Y-Surf
o No. (ft) (ft)
1 18.16 45.00
2 23.07 44.07
3 28.06 43.67
\ 4 33.05 43.79
i i 5 38.01 44 .45
§ 6 42 .87 45 .62
; 7 47.%8 47.31
- 8 52.08 49.48
: ; 9 56.33 52.11
a 10 60.28 55.19
11 63.88 5B8.66
o 12 §7.09 62.49
! 13 69.87 66.64
i 14 71.18 69.12
Circle Center At X = 29.4 ; Y = 90.7 and Radius, 47.0
*kk 1'735 *x*
T Failure Surface Specified By 17 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)
1 15.53 45.00
i 2 20.40 43.88
: 3 25.35 43.15
4 30.33 42.81
5 35.33 42 .87
6 40.31 43,32
7 45 .24 44 .17
i 8 50.09 45.41
9 54 .82 47.02
10 59.41 49.01
il €3.82 51.35
12 £8.04 54.04
13 72.03 57.05
14 75.77 60.37
15 79.24 63.97
1 16 B2.40 67.84
17 84.19 70.42
Circle Center At X = 32.1 ; ¥ = 105.8 and Radius, 63.0
* %k * 1.750 ook
Failure Surface Specified By 17 Coordinate Points
Point X-Surf Y-Surf
No. {ft) (ft)
1 17.63 45.00
2 22.56 44 .13
; 3 27.53 43,61
4 32.53 43 .44
5 37.52 43 .64
6 42 .49 44,19
J 7 47.41 45.09
8 52.25 46.35
9 56.99 47 .95
10 £1.60 49.88
11 £6.06 52.13

12 70.35 54.70
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N 13 74.44 57.57
co 14 78.32 60.73
; i 15 81.897 64.15
; 16 85.35 67.83
: 17 87.70 70.77
? ? Circle Center At X = 32.3 ; Y = 113.3 and Radius, £69.9
: ; *kk 1.767 ok
o Failure Surface Specified By 16 Coordinate Points
Point X-8urf Y-surf
| No. (ft) (ft)
L 1 23.95 49.55
P 2 28.93 49.17
? 3 33.93 49.08
o 4 38.93 49.28
: 8 43.91 49.7¢
) 6 48.85 50.53
7 53.73 51.59
C 8 58.55 52,92
Lo 9 63.29 54.53
Do 10 67.92 56.40
| 11 72.44 58.54
I 12 76.83 60.94
i : 13 81.07 63.58
P 14 85.16 66.47
i 15 89.07 £9.59
16 90.73 71.07
: Circle Center At X = 33.0 ; Y = 135.7 and Radius, 86.7
; * k% 1.767 * k%
' Failure Surface Specified By 15 Cocrdinate Points
Point X-Surft Y-Surf
! No. (£t} (£t)
1 17.11 45.00
2 22.08 44 .53
3 27.08 44 .46
| 4 32.407 44.78
5 37.02 45.49
; 6 41.90 46.59
7 46.67 48.08
\ 8 51.32 49.93
9 55.80 52.15
10 60.09 54.71
11 64 .17 57.60
) 12 68.01 60.81
13 71.58 64.31
; 14 74 .87 68.08
15 75.99 69.60
Circle Center At X = 25.5 ; Y = 107.8 and Radius, 63.3

* kK 1.774 ko
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*Ekk GSTABL7 LE 33
** GSTABL7 by Garry H. Gregory, P.E, *=*
** Version 1.0, January 1996; Version 1.14, Sept 1999 #*+
: --Slope Stability Analysis--
i Simplified Janbu, Modified Bishop
g or Spencer”s Method of Slices
(Based on STABL6-1986, by Purdue University)

P Run Date: 10/30/2007
i Time of Run: 3:59PM
N Run By: Petra Geotechnical, Inc.
b Input Data Filename: C:259-06k.1in
o Output Filename: C:259-08k.0UT
Unit System: English

Plotted Output Filename: (:25%-06k.PLT
PROBLEM DESCRIPTION 2:1 stability f£ill slope-static analysis
i - 90% compaction (TP-3)
BOUNDARY COORDINATES
8 Top Boundaries
12 Total Boundaries

: i Boundary X-Left Y-Left X-Right Y-Right S8oil Type
No. {ft) (ft) {(ft) (ft) Below Bnd
1 0.06 45,00 19.90 45,00 1
| 2 19.90 45,00 20.00 49.00 1
{ 3 20.00 49,00 23.00 49,00 1
' 4 23.00 49.00 61.00 68.00 2
5 61.00 68.00 72.50 70.00 2
" 6 72.50 70.00 100.00 72.00 1
i 7 100.00 72.00 117.00 74.00 1
j 8 117.00 74.00 160,00 78.00 1
g 23.00 49,00 23.01 47,00 1
Cy 10 23.01 47.00 38.00 47.00 1
‘ i1 38,00 47.00 72.50 70.00 1
i 12 0.00 31.00 160.00 56.00 3

ISOTROPIC SOIL PARAMETERS

3 Type(s) of Soil
Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit We. Intercept Angle Pressure Constant Surface

No. (pcf) {pcf) (psf) (deg) Param. {psf} No.
1 125.0 125.0 530.0 32.0 0.00 0.0 0
' 2 125.0 125.0 240.0 24.0 0.00 0.0 0
3 125.0 125.0 530.0 32.0 0.00 0.0 o)

ANISOTROPIC STRENGTH PARAMETERS
1 soil typels)
Soil Type 1 Is Anisotropic

Number Of Direction Ranges Specified = 3
o Direction Counterclockwise Cohesion Friction
Range Direction Limit Intercept Angle
! No. {deg) (psf) (deqg)
) 1 5.0 530.0 32.0
S 2 20.0 140.0 15.0
3 8G.0 530.0 32.0

A Critical Failure Surface Searching Method, Using & Random
. Technigque For Generating Circular Surfaces, Has Been Specified.
S 400 Trial Surfaces Have Been Generated.
20 Surfaces Initiate From Each Of 20 Points Equally Spaced

Along The Ground Surface Between X = 10.00(£ft)
and X = 25.00(ft)
; Each Surface Terminates Between X = 60.00(ft)
angd X = B80.00(ft}
Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = 0.00(ft)

5.00(ft) Line Segments Define Each Trial Failure Surface.
Following Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Examined. They Are Ordered - Most Critical
First.
* * Safety Factors Are Calculated By The Modified Bishop Method * *
Failure Surface Specified By 11 Coordinate Points
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Point X-Surf Y-Surf
P No. (ft) (ft)
1 24 .21 49.61
2 29.21 49.50
3 34.19 49.96
B 4 39.09 50.97
! 5 43.84 52.51
' 6 48.39 54.58
§ 7 52.68 57.15
’1 8 56.66 60.18
i 9 60.28 63.63
o 10 63.48 67.47
11 54.20 68.56
- Circle Center At X = 27.6 ; ¥ = 94.2 and Radius, 44,7
: *kk 2.171 * &k
o Individual data on the 11 slices
Water Water Tie Tie Earthquake
) Force Force Force Force Force Surcharge
i Slice Width  Weight Top Bot Norm Tan Hor Ver Load
i No. (£t) {1bs) (1bg) (1lbs) (1be) (1bs) (1bs) {(1bs) (1bs)
1 5.0 813.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0
2 5.0 2253.5 0.6 0.0 0.0 0.0 0.0 0.0 0.0
_1 3 4.9 3279.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0
i 4 4.8 3857.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5 4.6 3887.0 0.0 0.0 0.0 C.0 0.0 0.0 0.0
6 4.3 3701.7 0.0 0.0 ¢.0 ¢.0 0.0 0.0 0.0
r! 7 4.0 3068.2 0.0 0.0 c.0 0.0 0.0 0.0 0.0
: 8 3.6 2180.89 0.0 0.0 c.0 G.0 G.0 0.0 0.0
) 9 0.7 339.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0
10 2.5 691.6 0.0 0.0 0.G 0.0 0.0 0.0 0.0
1 11 0.7 43,1 0.0 0.0 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 23.42 49.21
i 2 28.39 48.64
i 3 33.3¢ 48.80
4 38.31 49.67
5 43.06 51.23
6 47.53 53.47
; 7 51.64 56.32
8 55.29 59.74
9 58.41 63.65
! 10 60.94 67.96
; 11 60.94 67.97
Circle Center At X = 29.8 ; Y = 83.3 and Radius, 34.7
**k* 2.188 * %k k
Failure Surface Specified By 13 Coordinate Points
: Point X-Surf Y-Burf
! No. (fr) (ft)
1 12.37 45.00
1 2 17.34 44 .42
f 3 22.34 44.38
i 4 27.31 44,88
5 32.20 45.91
5 36.86 47.46
7 41.51 49.51
s 8 45.83 52.05
4 49.84 55.03
. 19 53.51 58.43
' 11 56.79 62.20
. 12 59.64 66.31
' 13 60.41 67.70
Circle Center At X = 20.2 ; Y = 90.7 and Radius, 46.4
* %k & 2_198 * kK

: Failure Surface Specified By 11 Coordinate Points
! Point X-Surf Y-8urf



S

16
1t

Circle Center At X =

WEo-Joans W =0

k% &

Failure Surface Specified By 12
Point

No.

1

Lo W

10
11
12

Circle Center At X =

*kk

Failure Surface Specified By 16
Point

No.,

1

W o] e Wi

10
1k
12
13
14
15
16

Circle Center At X =

¥ &k

Failure Surface Specified By 15
Point

No.

(fe) (ft)
21.05 49,00
26.00 48.25
31.00 48.20
35.95 48.85
44,77 50.19
45 _36 52.18
49.61 k4.81
53.47 58.00
56.83 61.6%9
59.65 65.82
60.63 67.82
28.8 ; ¥
2.271 *ok &
X-Surf Y-Surf
(ft) {ft)
23.42 49.21
28.37 49.92
33.27 50.90
38.11 52.17
42.86 53.72
47.52 55.54
52.07 57.62
56.48 59.97
60.76 62.56
64.88 65.40
68.82 68.46
70.10 6£69.58
13.8 ; ¥
2.34¢6 *k ok
X-Surf Y-Surf
{ft) (fe}
12.37 45.00
17.31 44,25
22.30 43.91
27.30 43.97
32.28 44 .44
37.20 45,31
42 .04 46.57
46 .76 48.22
51.33 50.25
E5.72 52.64
5%.91 55.38
63.85 58.44
67.54 6£1.82
70.54 6£5.49
74.04 59.41
74.53 70.15
24.0 ; Y
2.444 L
X-Surf Y-Surf
(ft) (Et)
21.05 49.00
26.02 48.39
31.01 48.17
36.01 48 .34
40.98 48.90
45,89 45 .84
50.71 51.17
55.41 52.86
59.97 54.92
64 .35 57.33
68.53 60.07
72.49 63.12

= 83.8

Coordinate Pecints

= 135.0

Coordinate Points

= 105.5

Coordinate Points
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and Radius, 35.

and Radius, 86.

and Radius, 61.

7

3

6



13 76.20 66.48
14 79.63 70.12
15 79.97 70.84
Circle Center At X = 31.3 ; Y
* k*k 2'464 *kk
Failure Surface Specified By 11
Point X-Surf Y-Surf
No. (ft) (fr)
1 24 .21 49.61
2 29.15 50.38
3 34.03 51.46
4 38.83 52.86
5 43 .54 54,585
6 48,13 56.54
7 52.58 58.82
8 56.88 61.37
9 61.00 64.19
10 64 .94 67.27
11 66.92 69.03
Circle Center At X = 14.5 ; Y
* kR 2.474 * ¥k
Failure Surface Specified By 14
Point X-8urf Y-Surf
No. (ft) (£t}
1 24.21 49.61
2 29.13 48 .73
3 34.12 48.33
4 39.12 48.41
5 44 .09 48.97
6 4B.98 50.01
7 53.75% 51.51
8 58.35 53 .46
9 62.74 55.85
10 66 .88 58.65
11 70.74 61.84
12 74.27 65.38
13 77.44 69.24
14 78.23 70.42
Circle Center At X = 35.8 ; Y
* &k 2.479 %%
Failure Surface Specified By 14
Point X-Surf Y-Surf
No. (ft) (£t}
1 14.74 45.00
2 19.54 43.60
3 24 .48 42 .81
4 29.47 42 .65
5 34.45 43.13
[ 39.33 44 22
7 44 .03 45,91
8 48.49 48.19
9 52.62 51.00
10 56.36 54.32
11 59.66 58.07
12 62.46 62.21
13 64.72 66.67
14 £5.47 68.78
Circle Center At X = 28.2 ; Y

* k&

2.481

L]

= 112.3 and Radius, 64 .

Coordinate Points

= 127.7 and Radius, 78.

Coordinate Points

= 100.1 and Radius, 51.

Coordinate Points

= 82.2 and Radius, 39.
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%% GSTABL7 #%%*
** GSTABL7 by Garry H. Gregory, P.E. **
** Version 1.0, January 1996; Version 1.14, Sept 1599 =*x*
--8lope Stability Analysisg--
Simplified Janbu, Modified Bishop
or Spencer”s Method of Slices
(Based on STABL6-1986, by Purdue University)

Run Date: 10/30/2007

Time of Run: 4:28PM

Run By: Petra Geotechnical, Inc.
Input Data Filename: C:259-061.1in

Qutput Filename: C:259-061.0UT

Unit System: English

Plotted Cutput Filename: C:259-061.PLT
PRCBLEM DESCRIPTION 2:1 stability fill slope-seismic anal.
- 90% compaction (TP-3}
BOUNDARY CCORDINATES
8 Top Boundaries
12 Total Boundaries

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

No. (£t} (ft) (£t} (Et) Below Bnd
1 0.00 45.00 19.80 45.00 1
19.80 45.0¢ 20.00 49.00 1
3 20.00 4% _00 23.00 49.00 1
4 23.00 49,00 61.00 68.00 2
5 61.C0 68.00 72.50 70.00 2
6 72.50 70.00 100.00 72.00 1
7 100.00 72.00 117.G0 74 .00 1
8 117.00 74 .00 160.00 78.00 1
g 23.00 49,00 23.01 47.00 1
10 23.01 47.00 38.00 47.00 1
11 38.00 47.00 72.50 70.00 1
12 0.00 31.00 160.00 56.00 3

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) {paf) {(deg) Param. (psf) No.
1 125.0 125.0 530.0 32.0 0.00 0.0 8]
2 125.0 125.0 240.0 24.0 0.00 0.0 0
3 125.0 125.0 530.0 32.0 0.00 0.0 0

ANISCOTROPIC STRENGTH PARAMETERS
1 soil type(s)
Soil Type 1 Is Anisotropic

Number Of Direction Ranges Specified = 3
Direction Counterclockwise Cohesicon Friction
Range Direction Limit Intercept Angle
No. (deg) (psf) (deg)
1 5.0 530.0 32.0
2 20.0 148.0 15.0
3 9¢.0 530.0¢ 32.0

A Horizontal Earthguake Loading Coefficient
Cf0.150 Has Reen Assigned
A Vertical Earthguake Loading Coefficient
0f0.000 Has Been Assigned
Cavitation Pressure = 0.0(psE)
A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Circular Surfaces, Has Been Specified.
400 Trial Surfaces Have Been Generated.
20 Surfaces Initiate From Each Of 20 Points Equally Spaced

Along The Greund Surface Between X = 10.00(ft)
and X = 25.00(ft)
Each Surface Terminates Between X = 60.00(ft)
and X = B80.00(ft)
Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = 0.00(ft}

5.00{(ft) Line Segments Define Each Trial Failure Surface.

Page 1



Following Are Displayed The Ten Most Critical Qf The Tr
Failure Surfaces Examined. They Are Ordered - Mo
First.

* * Safety Factors Are Calculated By The Modified
Failure Surface Specified By 11 Coordinate Points

c:\stedwin\259-061.0UT Page 2

ial
st Critical

Bishop Method * *

Point X-Surf Y-Surf
No. (ft) (f£t)
1 24.21 49.61
2 29.21 49.50
3 34.19 49.96
4 39.09 50.97
5 43 .84 52.51
6 48.39 54.58
7 52.68 57.15
8 56.66 60.18
g 60.28 63.63
10 63.48 67.47
11 64.20 68.5¢
Circle Center At X = 27.6 ; Y = 94.2 and Radius, 44 .7
* k% 1'614 * kR
Individual data on the 11 slices
Water Water Tie Tie Earthgquake
Force Force Force Force Force Surcharge
Slice Width  Weight Top Bot Norm Tan Hor Ver Load
No. {(ft) {1lbs) (1bsa) (1bs) {1bs) {1ba} {1lbs) (lbhs) {1lbs)
1 5.0 B13.4 0.0 0.0 0.0 0.0 122,90 0.0 0.0
2 5.0 2253.5 0.0 0.0 0.0 a.0 338.0 0.0 0.0
3 4.9 327%.8 0.0 c.0 0.0 0.0 492 .0 0.0 0.0
4 4.8 3857.7 0.0 0.0 0.0 0.0 578.7 0.0 0.0
5 4.6 3987.0 0.0 0.0 0.0 0.0 598.0 0.0 0.0
6 4.3 3701.7 0.0 0.0 0.0 0.0 555.3 0.0 0.0
7 4.0 3068.,2 0.0 0.0 0.0 0.0 460.2 0.0 0.0
8 3.6 2180.9 G.0 0.0 0.0 ¢.0 327.1 .0 0.0
9 0.7 339.7 0.0 0.0 0.0 0.0 50.9 0.0 0.0
10 2.5 691.6 0.0 0.0 0.0 0.0 103.7 0.0 0.0
11 0.7 43.1 0.0 0.0 0.0 0.0 6.5 0.0 0.0
Failure Surface Specified By 11 Coordinate Points
Point X-Surf Y-Surf
No. (£t} (ft)
1 23.42 49.21
2 28.39 48.64
3 33.39 48.80
4 38.31 49 .67
5 43.06 51.23
& 47,53 53.47
7 51.64 56.32
8 55.29 59.74
9 58.41 63.65
10 60.94 67.96
11 60.94 67.97
Circle Center At X = 29.8 ; Y = 83.3 and Radius, 34.7
* kk 1.631 * Ak
Failure Surface Specified By 13 Coordinate Points
Point X-Surf ¥-surf
No. (fr) (£t)
1 12.37 45.00
2 17.34 44.42
3 22.34 44 .38
4 27.31 44 .88
5 32,20 45.91
[ 36.96 47.46
7 41.51 49.51
B 45.83 52.05
9 49 .84 55.03
10 53.51 58.43
11 56.789 62.20

12 59.64 66.31



13 60.41 67.70
Circle Center At X = 20.2 ; ¥
*k* 1'648 * kK
Failure Surface Specified By 11
Point X-Surt Y-Surf
No. (ft) (ft)

1 21.05 49.00
2 26.00 48.25
3 31.00 48.20
4 35.95 48.85
5 40.77 50.19
[ 45.36 52.189
7 49.61 54.81
8 53.47 58.00
9 56 .83 61.69
10 59.65 65,82
11 60.63 67.82
Circle Center At X = 28.8 ; ¥
* kK 1‘59'] * k%
Failure Surface Specified By 12
Point X-Surf Y-Surf
No. {(ft) (£t}
1 23.42 49.21
2 28.37 49.92
3 33.27 50.90
4 38.11 52.17
5 42,86 53.72
6 47.52 55.54
7 52.07 57.62
8 56.48 59.97
9 60,76 62.56
10 64 .88 65.40
i1 68.82 68.46
12 70.10 69.58
Circle Center At X = 13.8 ; Y
LA 1_720 *k ok
Failure Surface Specified By 15
Point X-8Surf Y-Surf
No. (£t) {ft)
1 21.05 49.00
2 26.02 48.39
3 31.01 48.17
4 36.01 48.34
5 40.98 48.90
6 45.89 49 _84
7 50.71 51.17
8 55.41 52.86
9 59,97 54,92
10 64 .35 57.33
11 £8.53 60.07
12 72.49 63.12
13 76,20 66.48
14 79.63 70.12
15 75.97 70.54
Circle Center At X = 31.3 ; Y
* k Kk 1.729 * kR
Failure Surface Specified By 14
Point ¥X-8urf Y-Surf
No. (fr) (£r)
1 24.21 49.61
2 29.13 48.73
3 34.12 48,33
4 35.12 18 .41
5 44 .09 48.97
6 48,98 50.01
7 53.75 51.51
8 58.35 53.46

c:\stedwin\255-061.0UT Page 3

= %0.7 and Radius,

Coordinate Points

= 83.8 and Radius,

Coordinate Points

= 135.0 and Radius,

Coordinate Points

= 112.3 and Radius,

Coordinate Points
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9 62.74 55.85

16 66.88 58.65

11 70.74 61.84

12 74 .27 65.38

13 77.44 69.24

14 78.23 70.42

Circle Center At X = 35.8 ; Y
* &k 1_743 * k%

Failure Surface Specified By 15

Point X-8urf Y-Surf

No. (ft) (ft)

1 20.26 45.00

2 25.21 48.29

3 30.20 47.97

4 35.20 48._.07

5 40.18 48.56

[ 45.10 49 .46

7 49.93 5¢.75

B 54 .64 52.42

9 55.20 54.47

10 63.58 56.89

11 67.75 59.64

12 71.68 62.73

13 75.35 66.12

14 78.74 69.80

15 79.28 70.49

Circle Center At X = 31.6 ; Y
¥ kk 1",?48 * kK

Failure Surface Specified By 15

Point X-Surf Y-Surf

No. (ft) (ft)

1 20.26 49.00

2 25.17 48.04

3 30.14 47 .52

4 35.14 47.42

5 40.13 47.77

6 45 .07 48.55

7 49 _92 49.75

8 54 .65 51.37

9 59.22 53.40

10 63.60 55.82

11 67.75 58.61

12 71.64 61.75%

13 75.24 65.22

14 78.52 68.59

15 79.64 70.52

Circle Center At X = 33.7 ;Y
*kk 1'?52 L

Failure Surface Specified By 14

Point X-Surf Y-8urf
No. (£t) (ft)

1 24 .21 45.61

2 29.15 48.81

3 34.14 48.47

4 39.13 48 .59

5 14,10 49,17

6 48.99 50.20

7 53.77 51.67

8 58.39 53.58

] 62.82 55.91

10 67.01 58.63

11 70.94 61.73

12 74.56 65.17

13 77.85 6B8.94

14 78.97 70.47

Circle Center At X = 35.3 ; Y

LR

1.759

* k&

160.1

c:\stedwin\259-061.0UT Page 4

and Radius,

Coordinate Points

109.8

and Radius,

Coordinate Points

104.8

and Radius,

Coordinate Points

102.7

and Radius,

51.

61.

57.

54.

8

g

4



091l

pouseN doysig payipow ay Ag pejenajes ary siojoeq fsjeg
LL'Z=Uiwsd £L79VisO

ocL 001

o
[2=]
o
[I=}

114

_ | : ez |
” : m : e !
R I T [ © o S S Wz Y
m ; : ................ T 9eZ B
| . | | : : ! SEZ }
m i m m 0 02 008§ 0SZL 0SZk € (ISL |62z @
; m m : 0 092 008l 0SZk 0SZL Z %069V (|9ZZ p
m m i i 0 osuy oswy  gGzL 05zl L ISLSD |12 9
: | m " ON  (Bep)  (isd) (od)  (od)  oN i 51z q
‘0g 01 "1 [SHWIT Wia ) m : ; soeung aiuy adsol 1M UN IM LN BdAL fosea  |[LLZ e
"Gz 0} "0 SUI0d Jy| : : : 28ld  uopdlg uoiselod pjeInies  [ejoy  1Iog | 110S Sd #
; ] ] ] t } 1

S P R U N

_ _ [ H ._ T H H j H H
......................................................... . LI S L N A

........ 4 4 3 S TR N W

: .

: _

: _

. :

: ,

: |

: |

, |

| |

| .

, :

| i

| i
s B ; -

.

. _

.

.

:

:

_

.

WJEZP L00Z/0S/0L  "oU| |BOIUYI9109D) BRad :Ag uny Z1d' NO0-6SANIAMATLSYD
(8-d1) uonoedwos ;06 -sishjeue opeys-adoys |y ANjIge)s L7

08

(Hli]5



¢:\stedwin\259-06m.0UT Page 1

| ®%% QQTABL7 *##
P ** GSTABL7 by Garry H. Gregory, P.E. #**

: ** Version 1.0, January 1996; Version 1.14, Sept 1999 =+
: --8lope Stability Analysis--
' Simplified Janbu, Modified Bishop
i or Spencer”s Method of Slices
(Based on STABL6-1986, by Purdue University)

: Run Date: 10/30/2007
Time of Run: 4:23PM
oy Run By: Petra Geotechnical, Inc.
: Input Data Filename: C:25%-06m.1in
i Output Filename: C:255-06m.0UT
Unit System: English

Plotted Cutput Filename: (:259-06m.PLT
PROBLEM DESCRIPTION 2:1 stability £ill slope-static analysis
-~ 90% compaction (TP-8)
BOUNDARY COORDINATES
B Top Boundaries
12 Total Boundaries

; Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. (ft} (£t) (£t) (£t} Below Bnd
1 0.00 45.00 19.90 45.00 1
] 2 12,50 45.00 20.00 49.00 1
: 3 20.00 49.00 23.00 49.00 1
! 4 23.00 49.00 61.00 68.00 2
5 61.00 68.00 72.50 70.00 2
! 6 72.50 70.00 100.00 72.00 1
5 7 100.00 72.00 117.00 74.00 1
i 8 117.00 74.00 160.00 78.00 1
9 23.00 49.00 23,01 47.00 1
- ) 10 23.01 47.00 38.00 47.00 1
: 11 38.00 47.00 72.50 70.00 1
c 12 0.00 31.00 160.00 56.00 3

ISOTROPIC SOIL PARAMETERS

3 Type(s}) of Secil
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.
1 125.0 125.0 530.0 32.0 0.00 0.0 0
2 125.0 125.0 180.0 26.0 0.00 0.0 4
3 125.0 125.0 530.0 32.0 0.00 0.0 0

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. {deq) {psf) (deg)
1 5.0 530.0 32.0
2 20.0 140.0 15.90
3 90.0 530.0 32.0

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

20 Surfaces Initiate From Each Of 20 Points Equally Spaced

Along The Ground Surface Between X = 10.00(ft)
and X = 25.00(ft)
i Each Surface Terminates Between X = 61.00{ft)
and X = 80.00(ft)
Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = 0.00(ft)

5.00(ft) Line Segments Define Each Trial Failure Surface.
Follewing Are Displayed The Ten Most Critical Of The Trial
Failure Surfaces Examined. They Are Ordered - Most Critical
First.
* * safety Factors Are Calculated By The Modified Bishop Methog * *
Failure Surface Specified By 12 Coordinate Points
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T Point X-Surf Y-Surf

" No. {ft) (£t)
i 1 23.42 49.21
2 28.37 49.92
. 3 33.27 50.90
: 4 38.11 52.16
] 5 42.87 53.69
6 47.54 55.49
, 7 52.09 57.55
! 8 56.52 59.87
g 60.82 62.43
10 64.96 65.23
11 68.93 68.27

) 12 70.56 69.66
; Circle Center At X = 13.6 ; Y = 136.5 and Radius, 87.8

c *kk 2.111 * %%

Individual data on the 12 sglices
! Water Water Tie Tie Earthguake
: Force Force Force Force Force Surcharge
Slice Width Weight Top Bot Norm Tan Hor Ver Load
No. (ft) {1bs) (1bs) {1lbs) (1bs) (1ba) {(1bs) {(1bs) {(1bsg)

- 1 5.0 547.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0
? 2 4.9 1534.1 0.0 G.0 0.0 0.0 0.0 0.0 0.0
i 3 4.8 2308.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0

4 4.8 2B67.2 0.0 c.0 0.0 0.0 0.0 0.0 0.0
R 5 4.7 3212.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0
| 6 4.6 3350.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0
] 7 4.4 3291.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0
8 4.3 3050.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
‘ 9 0.2 125.3 0.0 0.0 D.0 0.0 0.0 0.0 0.0
10 4.0 2200.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0
. 11 4.0 1134.5 0.0 0.0 0.0 g.0 0.0 0.0 0.0
' 12 1.6 113.3 0.0 0.0 0.0 e.0 0.0 0.0 0.0
Failure Surface Specified By 11 Coordinate Points
Point X-8urf Y-Surf
. No. (ft} (ft)
st 1 24 .21 49.61
2 29.21 49.77
3 34 .17 50.37
4 39.06 51.40
i 5 43 .85 52.86
6 48.48 54.74
7 52.93 57.02
8 57.16 59.68
9 61.14 62.71
10 64 .84 66.07
11 67.69 69.16
Circle Center At X = 24.9 ; Y = 106.3 and Radius, 56.7
. * k% 2.148 *kx
‘ Failure Surface Specified By 11 Coordinate Points
Point X-Surt Y-Surf
No. (Et) (ft)
1 24,21 49.61
2 29.14 50.42
3 34.02 51.53
4 3B.82 52.93
5 43.52 54.62
6 48.12 56.59
7 52.59 58.83
8 56.92 61.34
9 61.09 64.10
10 65.08 67.10
11 67.46 69.12
Circle Center At X = 13.1 ; ¥ = 132.0 and Radius, 83.2
* k% k 2_210 *% %

Failure Surface Specified By 11 Coordinate Points
Point X-Surf Y-Surf
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-
.J

No. {ft)
1 23.42
2 28.39
3 33.39
4 38.32
5 43.08
6 47.59
7 51.76
8 55.49
9 £8.72

10 61.39

11 61.71

Circle Center At X = 29

% k¥

2.262 *EF

68.12
.9 ;¥

Failure Surface Specified By 13

Point X-8urf
No. (ft)

1 12.37

2 17.34

3 22 .34

4 27.31

5 32.21

6 36.98

7 41.56

a 45.91

5 45.897

10 52.70

11 57.06

12 60.01

13 61.31
Circle Center At X = 20
* k*x 2.290 * %k k

Y-Surf
{ft)
45,00
44.42
44 .37
44,84
45.84
47.35
49,35
51.82
54 .74
58.07
61.77
65.81
§8.05

.3 ;¥

Failure Surface Specified By 11
Point

No.

O~ AU WK

10
11

Circle Center At X =

X-8urf Y-Surf
{Et) (ft)
21.05 49.00
26 .00 48,25
31.00 48.18
35.96 48.80
40,79 50.08
45.40 5z2.01
49.71 54 .55
53.63 57.65
57.09 61.246
60.03 65.31
61.52 68.09

29.0 ;Y

Y-Surf
(ft)
45.00
44,43
44.43
45.01
46.16
47.86
50.09
52.83
56.03
59.65
63.64
67.96
68.40
5 ;Y

* kK 2_345 * %k &
Failure Surface Specified By 13
Point X-8urf
No. {ft)
1 17.11
2 22.07
3 27.07
4 32.04
5 36.91
6 41.61
7 46.08
8 50.27
g 54.11
10 57.56
11 60.56
iz 63.09
13 63.28
Circie Center At X = 24
* k*x 2.352 *k Kk

84.

3
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and Radius,

Coordinate Points

91,

7

and Radius,

Coordinate Points

84 .

8

and Radiusg,

Coordinate Points

87.

3

and Radius,

Failure Surface Specified By 12 Coordinate Points

5.

47,

36.

43.

7

4

6

3

Page 3
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11
1z

0o ~3 U W N

Circle Center At X =

* kK

Failure Surface Specified By 13
Point

13

Circle Center At X =

* ok k

Failure Surface Specified By 15
Point

No.

Lte T+ JECN BN+ R o I FY B SO

Circle Center At X =

* k%

X-Surf Y-Surf
(ft) (ft)
25.00 50.00
29.82 48.69
34.79 48.10
39.75 48.24
44,71 49 .12
49.45 50.72
53.50 52.99
57.97 55.89
61.57 £9.386
64.62 63.33
67.05 67.70
67.60 69.15

36.3 ; Y
2.412 * ok k

X-Surf Y-Surf
(ft) (ft)
23.42 49.21
28.39 48.65
33.39 48 .56
38.38 48,91
43 31 49.73
48.15 50.55
52.85% 52.69
57.38 54,81
£§1.65 57.34
65.76 60.25
6£9.54 63.52
73.01 67.12
75.48 70.22

32.0 ; Y
2.419 *kk

X-Surf Y-Surf
(ft) (££)
21.05 49.00
26.02 48.39
31.01 48.17
36.01 48.34
40.98 48.90
45,89 49.84
50.71 51.17
55.41 52.86
59.97 54.92
64,35 57.33
68.53 60.07
72.49 63.12
76.20 66.48
79.63 70.12
79.97 70.54

31.3 ; Y
2.430 *hk

c:\stedwin\259-06m.QUT Page 4

= 81.8 and Radius, 33

Coordinate Points

= 103.1 and Radius, 54

Coordinate Points

= 112.3 and Radius, 64.

.8

.6
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k%% (@STABLT **%*
** GSTABL7 by Garry H. Gregory, P.E. *#
** Version 1.0, January 1996; Version 1.14, Sept 1959 **
--Slope Stability Analysis--
Simplified Janbu, Modified Bishop
or Spencer”s Method of Slices
(Based on STABLE6-1986, by Purdue University)

Run Date: 10/30/2007

Time of Run: 4:29PM

Run By: Petra Geotechnical, Ing.
Input Data Filename: C:255-06n.1in

Cutput Filename: C:259-06n.0UT

Unit System: English

Plotted Cutput Filename: C:;259-06n.PLT
PROBLEM DESCRIPTION  2:1 stability £fill slope-seismic anal.
- 90% compacticn (TP-8)
BOUNDARY COORDINATES
8 Top Boundaries
12 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Scil Type

No. (ft) (fr) {ft} (fr) Below Bnd
1 0.C0 45.00 19.90 45.00 1
2 19.50 45.00 20.00 49,00 1
3 20.00 49.00 23.00 49.00 1
4 23.00 49.00 61.00 68.00 2
5 61.00 68.00 72.50 70.00 2
6 72.50 70.00 100.00 72.00 1
7 1¢0.00 72.00 117.00 74.00 1
8 117.00 74.00 160.00 78.00 1
9 23.00 49.00 23.01 47.00 1
10 23.01 47.00 38.00 47.00 1
11 38.00 47.00 72.5¢ 70.00 1
12 0.00 31.00 160.00 56 .00 3

ISOTROPIC SOIL PARAMETERS

3 Type(s}) of Soil
Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface

No. {pcf} {pcf) (psf) (deg} Param. {psf) No.
1 125.0 125.0 530.0 32.0 0.00 0.0 0
2 125.¢ 125.0 180.0 26.0 c.00 0.0 0
3 125.0 125.0 530.0 32.0 c.00 0.0 0

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

Number Of Direction Ranges Specified = 3
Direction Counterclockwisge Cohesicn Friction
Range Direction Limit Intercept Angle
No. (deg} (psf) {deg}
1 5.0 530.0 32.0
2 20.0 140.0 15.0
3 90.0 530.0 32.0

A Horizontal Earthguake Loading Coefficient
Gf0.150 Has Been Assigned
A Vertical Earthquake Loading Coefficient
Of0.000 Has Been Assigned
Cavitation Pressure = 0.0(pstf)
A Critical Failure Surface Searching Method, Using A Random
Technique For Generating Circular Surfaces, Has Been Specified.
400 Trial Surfaces Have Been Generated.
20 Surfaces Initiate From Each Of 20 Points Equally Spaced

Along The Ground Surface Between X = 10.00(ft)
and X = 25.00(ft)
Each Surface Terminates Between X = 61.00(ft)
and X = B80.00(ft)
Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = 0.00({ft)

5.00(ft) Line Segments Define Each Trial Failure Surface.

Page 1
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Following Are Displayed The Ten Most Critical Of The Trial

Failure Surfaces Examined.
First.

* * Safety Factors Are Calculat
Failure Surface Specified By 12

They Are Ordered - Most Critical

ed By The Modified Bishop Method * *
Coordinate Points

Point X-gurf Y-Surf
No. (ft) (ft)
1 23.42 49.21
2 28.37 49,92
3 33.27 50.90
4 38.11 52.16
5 42.87 53.69
6 47.54 55.49
7 52.09 57.55
B 56.52 59.87
9 60.82 62.43
10 64.96 65.23
11 68.93 68.27
12 70.56 69.66
Circle Center At X = 13.6 ; ¥ = 136.5 and Radius, 87.8
* kK 1.535 * % %
Individual data on the 12 slices
Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge
ce Width Weight Top Bot Norm Tan Hor Ver Load
(fe) (1bs) {lbs) (1bs} (1bs} {lbs) {1bs) (1bs} (1bs)
5.0 547.6 0.0 0.0 0.0 0.0 82.1 0.0 0.0
4.9 1534.1 0.0 0.0 0.0 0.0 230.1 0.0 0.0
4.8 2308.3 0.0 0.0 0.0 0.0 346.2 0.0 0.0
4.8 2867.2 0.0 0.0 0.0 0.0C 430.1 0.0 0.0
4.7 3212.7 0.0 0.0 0.0 0.0 481.9 0.0 0.0
4.6 3350.6 0.0 0.0 0.0 0.0 502.6 0.0 0.0
4.4 3291.6 o.0 0.0 0.0 0.0 493 .7 0.0 0.0
4.3 3050.2 0.0 0.0 0.0 0.0 457.5 0.0 0.0
0.2 125.3 0.0 0.0 0.0 0.0 18.8 0.0 0.0
4.0 2200.4 C.0 0.0 0.0 0.0 330.1 0.0 0.0
4.0 1134.5 0.0 0.0 0.0 0.0 170.2 0.0 0.0
1.6 113.3 0.0 0.0 0.0 0.0 17.0 0.0 0.0
Failure Surface Specified By 11 Coordinate Points
Point X-8urf Y-Surf
No. {ft) (£t}
1 24.21 49.61
2 29.21 49.77
3 34.17 50.37
4 39.06 51.40
5 43 .85 52.86
6 48.48 54.74
7 52.93 57.02
8 57.16 59.68
9 61.14 62.71
10 64.84 66.07
11 67.69 69.16
Circle Center At X = 24.9 ; ¥ = 106.3 and Radius, 56.7
*kx 1.574 * k%
Failure Surface Specified By 11 Coordinate Points
Point X-8urf Y-Surt
No. (Et) {ft)
1 24 .21 49.61
2 29.14 50.42
3 34,02 51.53
4 38.82 52.93
5 43.52 54.62
6 48,12 56.59
7 52 .59 5B.83
8 56.92 61.34
9 61.0% 64.10
10 65.08 67.10
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i 11 67.46 69.12
] Circle Center At X = 13.1 ; Y = 132.0 and Radius, 83.2
i 5 * k& 1.624 * k&
| Failure Surface Specified By 11 Coordinate Points
Point X-8Surf ¥-Surf
- No. (fr) (ft)
[ ! 1 23.42 49.21
Eo 2 28.39 48.64
' 3 33.39 48.77
, 4 38.32 49,60
a 5 43.08 51.11
; 6 47.59 53.28
7 51.76 56.05
8 55.45 59.37
o 9 58.72 63.19
: 10 61.39 67.41
’ 11 61.71 68.12
Circle Center At X = 29.9 ; Y = 84.3 and Radius, 35.7
] * kK 1’676 * ok *k
P Failure Surface Specified By 15 Coordinate Points
P! Point X-Surf Y-Surf
No. (ft) (ft)
1 1 21.08 49.00
i 2 26.02 48.39
3 31.01 48.17
4 36.01 48.34
5 40.98 48,80
6 45,89 49.84
7 50.71 51.17
8 55.41 52.86
9 59.97 54.92
10 64 .35 57.33
11 68.53 60.07
12 72.49 63.12
13 76.20 66.48
! 14 79.63 70.12
. 15 79.97 70.54
’ Circle Center At X = 31.3 ; ¥ = 112.3 and Radius, 64.1
ER 1.703 * k%
! Failure Surface Specified By 13 Coordinate Points
) Point X-Surf Y-Surf
! No. (fe) (££)
1 12.37 45.00
' 2 17.34 44.42
' 3 22.34 44.37
H 4 27.31 44 .84
5 32.21 45.84
| 6 360.98 47.35
7 41 .56 49.35
i 8 45,91 51.82
9 49.97 54 .74
10 53.70 5B.07
11 57.06 6,77
12 60.01 65.81
13 61.31 68.05
Circle Center At X = 20.3 ; ¥ = 91.7 and Radius, 47.4
‘ ko x 1.712 * %k
‘ Failure Surface Specified By 13 Coordinate Points
! Point X-Surf Y-Surf
No. {E£t) (ft)
1 23 .42 49 .21
2 28.39 48.565
3 33.39 48.56
4 38.38 48.91
5 43.31 49.73
& 48.15 50.89
7 52.85 52.689
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8 57.38 54,81
i 9 61.69 57.34
{ 10 65.76 60.25
! 11 69.54 6§3.52
12 73.01 67.12
£y i3 75.48 70.22
; Circle Center At X = 32.0 ; Y = 103.1 and Radius, 54.6
j * ok ok 1.720 * %k
Failure Surface Specified By 15 Coordinate Points
O Point X-Surf Y-Surf
o No. (ft) (ft)
; 1 20,26 45.00
2 25.21 48.29
) 3 30.20 47.97
! 4 35.20 48.06
i 5 40.18 48.56
&) 45.10 49.45
7 49.93 50.74
! 8 54.64 52.41
-j [} 59.20 54.46
' 10 63.58 56.87
11 67.75 59.63
— 12 71.69 62.71
! i3 75.37 £€6.10
S 14 78.75 69.78
? 15 79.32 70.50
Co Circle Center At X = 31.6 ; Y = 109.9 and Radius, 61.9
i * ok ok 1.724 * &k
j Failure Surface Specified By 15 Coordinate Points
Point X-8Surt Y-Surf
C No. {ft}) (ft)
: 1 20.26 49.00
i 2 25.17 48.04
3 30.14 47.52
X 4 35.14 47.42
: 5 40.13 47 .77
; 6 45.07 4B.54
! 7 49,92 49.75
8 54,65 51.37
o 9 59.22 £3.40
; 10 63.60 55.82
s 11 67.75 58.60
12 71.64 61.75
! 13 75.24 65.21
14 78.53 68.98
s 15 79.65 70.52
Circle Center At X = 33.7 ; Y = 104.8 and Radius, 57.4
1 *k*E 1_732 * k&
: Failure Surface Specified By 11 Coordinate Points
Point X-Surt Y-Surf
No. (ft) (fe)
, 1 21.05 45.00
. 2 26.00 48.25
; 3 31.00 48.18
4 35.9¢6 48.80
5 40.79 50.08
| 3 45.40 52.01
; 7 49.71 54 .55
g8 53.63 57.65
] 57.09 61.26
10 60.03 65.31
11 61.52 68.09
i Circle Center At X = 29.0 ; Y = 84.8 and Radius, 36.6

* ok 1.743 *kk



SURFICIAL SLOPE STABLITY ANALYSIS

0 Cut Slope ‘
= Fill Slope 2/ (/1 :v)—~ 7076 compac e

7 Natural Slope

Parameters

Z = Depth of Saturation (feet) = __ 7~

v, = Buoyant Unit Weight of Soil (pef) = &2
y, = Total Unit Weight of Soil (pcf) = /5. 2
« = Slope Angle = 2&-&° |

& = Angle of Internal Friction = _ ¢ #e

¢ = Cohesion (psf) = 240 p5F

¢ . \

Force Tending to Cause Movement

F, = Zy.cosasina = {Zy,sin2« .

Force Tending to Resist Movement

F, = £y, cos?atand + ¢

Factor of Safety

. 5.7
F.S. . 2Zy,cos?atand + 2c . &o5T G
Zy.sin2e oo L&

PETRA GEOTECHNICAL, INC.

«“

JN 259-06 OCT., 2007

FIGURE S




SURFICIAL SLOPE STABLITY ANALYSIS

0O Cut Slo
& Fill Slo_n\l?a-e 1. 7:0 (hv] 75 ?: Covrnpacfron

O Natural Slope

Parameters

Z = Depth of Saturation (feet) = 4

v, = Buoyant Unit Weight of Soll (pef) = &Z-<
v, = Total Unit Weight of Soil (pcf) = /25.2
« = Slope Angle = 20.5°

& = Angle of Internal Friction = 24 °

¢ = Coheslon (psf) = 720 &sF

! ’

Force Tending to Cause Movement

F, = Zy.cosasina = 1Zy sin2«

Force Tending to Resist Movement
F. = Zy,cos2atand + ¢

Factor of Safety

F.S. . 2Zvy,costatane + 2¢ , /22,2 | =2 7/
Zv sin2« S50 3

N~ PETRA GEOTECHNICAL, INC.

(o
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