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Our final soil mechanics report for the above project is attached.

The work was performed according to our cont!act dated April 15,

1985.

Thirty-two backhoe pits were excavated along the alignment at the

locations shown on the accompanying plan sheets. Samples obtained

during the exploration were shipped to the SCS Soil Mechanics Labo

ratory in Lincoln, Nebraska on May 28, 1985. The laboratory test

data is included hereinafter.

Erosion and bank slope stability analyses were performed using the

field and laboratory test data. Bank slope stability was adequate

in all cases. Erosive conditions were indicated along the portion

of the reach south of Higley Road. Recommendations are presented

for channel bank and bed protection. Laboratory test results for

dispersion indicated potential problems on several of the samples

tested.
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November 25, 1985

3737 East Broadway Road
P.O. Box 21387
Phoenix, Arizona 85036
(602) 437-3737

WESTERN
TECHNOLOGIES
INC.

Re: Soil Mechanics Report (Final)
RWCD Floodway - Reach 6
Contract No. EIOI01276000

Attn: Mr. Michael S. Shapiro
Project Manager

Greiner Engineering Sciences, Inc.
3240 East Camelback Road
Phoenix, Arizona 85018
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This final soil mechanics report completes the Phase III services

for this project. If you have any questions concerning this

information, please do not hesitate to contact us.
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Reviewed by: Kenneth L. Ricker, P.E.
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INTRODUCTION

This report contains the results of our geotechnical investigation

for the proposed RWCD Floodway - Reach 6 located along the existing

Roosevelt Irrigation Canal between Brown Road and Broadway Road in

Maricopa County, Arizona. The purpose of these services is to pro

vide information and recommendations regarding:

• Subsurface conditions

• Erosion stability

• Slope stability

• Excavation conditions

• Site preparation

• Earthwork procedures

PROPOSED CONSTRUCTION

Reach 6 will start approximately 300 feet north of Brown Road (Sta.

29+45) and will extend to the existing structure at Broadway Road

(Sta. 156+00). The floodway will run parallel to the east side of

the existing Roosevelt Irrigation Canal. New roadway crossings

will be designed at Brown Road and Higley Road/Apache Trail. The

existing bridge structure at University Drive will remain. The

bottom width of the floodway will vary from 26 feet to 110 feet

with 3:1 side slopes (horizontal:vertical) along a majority of the

reach and 2:1 side slopes near the structures. The design flow for

this reach will vary from 300 to 2400 cfs with a maximum flow depth

of 7.5 feet. Average invert slope is anticipated to be 0.00015

ft/ft with maximum slopes of 0.0035 ft/ft from Sta. 122+00 to Sta.

127+00 and 0.0053 ft/ft at Broadway Road Bridge. Sta. 122+00 to

127+00 is the area of the Higley Road/Apache Trail roadway cross

ings. A permanent crossing structure is presently being designed

for this area. The proposed canal at Broadway Road Bridge will

have 2:1 side slopes and a 30-foot bottom width.
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SITE CONDITIONS

At the time of the field investigation, a majority of the reach had

been cleared and some grading and excavation had taken place. A

detailed description of site conditions recorded during the field

investigation is included in the geologic report for this project.

SCOPE OF SERVICES

Thirty-two pits were excavated to depths of 7 to 17 feet at the

locations shown on the plan sheets. During exploration, subsoils

were examined visually and sampled at selected intervals.

Soil samples were shipped to the SCS Soil Mechanics Laboratory in

Lincoln, Nebraska on May 28, 1985. The following tests were

requested on selected samples:

• Sieve analysis

• Hydrometer analysis

• Specific gravity

• Atterberg limits

• Unconfined compression

• Direct shear

• Standard proctor

• Water content

• Dry density

• Dispersion characteristics

• Soluble salts

• Sodium content

• Calcium content

• Sulfate content

• Gypsum content

-2-
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Test results were utilized in the development of the conclusions

and recommendations presented in this report.

INTERPRETATION OF CONDITIONS

Subsoil Conditions: As presented on Logs of BQrings included in

the geologic report, surface soils and subsoils to the full depth

of exploration consisted primarily of sandy clays and clayey sands

of medium to high density and generally low plasticity. Zones of

light to heavy calcite cementation were encountered along the

entire alignment. The cementation tended to increase with depth.

Some isolated areas of silty sand and sandy silts were encountered

throughout the alignment, and small areas of medium to high plasti

city clay existed at the surface near locations of recent inflows.

A groundwater table was not encountered in any test pit at the time

of exploration.

Laboratory Testing: All laboratory testing for this project was

performed by the SCS Soil Mechanics Laboratory in Lincoln,

Nebraska. Test results indicate that the native subsoils exhibit

low to moderate shear strengths at existing water contents. In

some cases, shear strengths were considerably reduced when the

water content is increased. Dispersion characteristics were vari

able with several samples exhibiting high dispersion. The test

results, as received, are included in the Appendix.

Erosion Analysis: An erosion analysis was performed using the

tractive power method as outlined in the SCS Publication "Design of

Open Channels" (TR-25). Flows of 10 year frequency in the as-built

condition, one-half the 100 year frequency in the as-built condi

tion, and the 100 year frequency in the aged condition were ana~

lyzed.

-3-
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*Water percolated though sample prior to testing

Greiner Engineering Sciences
Job No. 2l25Jl08

Hydraulic data for the erosion analysis was provided by Greiner

Engineering and is included in the Appendix. The following soil

parameters were obtained from the laboratory testing performed by
the SCS:

440

560

400

1220

1060

1340

Unconfined Compressive

Strength (psf)*
D75

1.40

1.80

0.42

0.42

3.00

0.42

0.60

0.42

1.60

1.70

1.40

0.70

0.70

1.30

3.50

D65-
0.25

1.10

0.17

0.11

1.80

0.25

0.16

0.11

0.70

0.80

0.55

0.15

0.22

0.25

2.50

Particle Size (mm)
D50

0.060

0.350

0.067

0.065

0.500

0.060

0.061

0.061

0.085

0.105

0.074

0.055

0.074

0.068

1.100

Pit No.

VI-2

VI-4

VI-6

VI-8

VI-12

VI-14

VI-16

VI-18

VI-20

VI-22

VI-23

VI-25

VI-27

VI-29

VI-31

Station

37+00

45+00

53+00

61+00

77+00

85+00

93+00

101+00

109+00

117+00

119+00

127+00

133+00

141+00

149+00

The reach was broken down for the analysis into four segments based

upon average flow velocities and channel bottom widths. The first

segment €xtended from Brown Road to University Drive (Sta. 32+60 to

Sta. 90+60). A sample from Pit VI-2 was selected as representative

of a majority of this segment. All flow conditions in this seg

ment plotted well within the non-erosive zone of Figure 6-15

(TR-25). The second segment was from University Drive to Apache

Trail (Sta. 90+60 to Sta. 122+00). A sample from Pit VI-23 was
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representative for this segment. All flow conditions in the second

segment also plotted well within the non-erosive zone. The third

segment consisted of the Higley Road/Apache Trail roadway crossing

(Sta. 122+00 to Sta. 127+00). Pit VI-25 was located in this area

and was the sample used in the analysis for this segment. Due to

the steeper invert slope and higher mean velocities (5.76 to 8.99

fps) that will occur in this segment, erosive ~onditions were indi

cated by the analysis. This will be remedied by the roadway cross

ing structure proposed for this portion of the reach. The fourth

segment extended from Higley Road to Broadway Road (Sta. 127+00 to

Sta. 156+00). A sample from Pit VI-27 was selected as representa

tive for the fourth segment. Potential erosion problems were indi

cated for the 100 year flow condition on this segment of the

reach. A mean velocity of 3.23 fps was calculated by Greiner for

the 100 year flow in this portion of the reach. Hydraulic data for

the Broadway Road Bridge was received following the preparation of

the preliminary report. The additional analysis for this area also

indicated erosive conditions due to the high mean velocities (9.04

to 11.01 fps) calculated for Sta. 155+25 to Sta. 156+75.

Based on this analysis, erosion protection is recommended for the

portion of the reach from Higley Road to Broadway Road (Sta. 127+00

to 155+25) and under the existing Broadway Road Bridge (Sta. 155+25

to Sta. 156+75). The high velocities around the Higley Road/Apache

Trail crossing will be remedied by a permanent structure. The

cohesion values given in Figure 6-15 are for saturated soil condi

tions. Since the flooded samples tested for this project did not

exhibit 100 percent saturation, only areas which plotted well away

from the "S-Line" were considered non-erosive. It should be noted

that the hydraulic data supplied for use in the erosion analysis

was preliminary in nature, and the velocities may vary as the chan

nel design is finalized. (The erosion analysis for the final design

should be revised accordingly.

-5-
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Slope Stability Analysis: Slope stability of the channel banks was

analyzed by means of the Simplified Bishop Method using a computer

program named REAME (Rotational Eqilibrium Analysis of Multilayered

Embankments). Different geometries of cut/fill areas were consid

ered as shown on the diagrams included in the Appendix. Each sec

tion was analyzed for as-built, full-flow, and rapid drawdown con

ditions. Seismic forces were included in all the analyses. The

following results were obtained from direct shear testing performed

by the SCS:

The following values were used in the analyses for each condition

specified:

Condition j(degrees) C(psf)

Cut (dry) 35.0 500
Cut (wet) 25.0 150

Fill (dry) 30.0 600
Fill (wet) 20.0 300

-6-
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As can be seen from this tabulation, the strength values used in

the analysis were of a conservative nature and in all cases were at

or below the minimum values obtained from the testing. Calculated

safety factors ranged from 1.14 to 4.88. Factors of safety were

less than 1.5 only with rapid drawdown and seismic effects acting

simultaneously. This is considered a remote possibility. Based on

this analysis, it does not appear that bank stability will be a

problem if embankments are constructed as recommended herein.

Dispersion: The dispersion testing results presented by the SCS

for this project covered the full range from non-dispersive to

highly dispersive characteristics (see Figure 1 in the laboratory

test data). The samples showing moderate to high dispersion

occurred randomly throughout the entire length of the reach. No

concentrated areas in either the horizontal or vertical directions

were discovered. Due to the random nature of the dispersion char

acteristics, it does not appear that complete treatment of disper

sive soils would be feasible during construction. It should be

noted, however, that erosion maintenance may be increased due to

the presence of the random dispersive soil areas.

Some of the treatments for dispersive soils include removal and

replacement, recompaction to a higher density, and moisture barri

ers in dispersive areas. Due to the random nature of the disper

sive soil areas along the reach, a single treatment for the entire

alignment is not feasible. Attempts should be made during con

struction to identify individual dispersive areas and provide spe

cific treatment for these areas. Particular attention should be

paid to structures such as inlets and pipes. Dispersive soils in

these areas will result in much quicker erosion than would other

wise occur which could create a loss of structural support if left

unattended.

-7-
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Earthwork:

• Site Clearing:

1. Strip and remove all existing vegetation, debris, fill

piles, spoil piles, and any other deleterious materials

from the canal alignment. All exposed surfaces should be

free of mounds and depressions which could prevent uniform

compaction.

2. In ~he previous ci~rus grove area loca~ed on the east side

of the proposed alignment from Brown Road to Sta. 76+00,

thoroughly clean and remove all remaining stumps and large

roots in tree pit areas.

3. In embankment fill areas, any existing slopes steeper than

5:1 (horizontal:vertical) should be benched to reduce the

potential for slippage between the existing slopes and the

new compacted fills. Benches should be level and wide

enough to accommodate compaction and earth moving equip

ment. (See Figure 1 at the end of the text.)

• Excavation:

1. We anticipate that a majority of the excavations for the

proposed construction can be accomplished with conven

tional equipment.

2. On-site clayey soils may pump or become unworkable at high

water contents. Workability may be improved by scarifying

and drying. Overexcavation of wet zones and replacement

with granular materials may be necessary. The use of

lightweight excavation and compaction equipment may be

required to minimize subgrade pumping.

-8-
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3. Some of the deeper heavily cemented soils may require spe

cialized excavation equipment such as track mounted exca

vators with single-tooth rippers.

• Embankment Fill Area Preparation:

1. Following site clearing and any required benching, scar

ify, moisten or dryas required, and compact all subgrade

soils in emban~ment fill areas to a minimum depth of 10

inches. The subgrade preparation should be accomplished

in a manner which will result in uniform water contents

and densities after compaction.

2. All subgrade soils should be compacted to a minimum of 95

percent of maximum density as determined in accordance

with ASTM D698 within a moisture range of 3 percent below

to 3 percent above optimum.

• Materials:

1. Clean on-site soils placed at the recommended moisture

conditions or imported materials may be used as embankment

fill material.

2. Due to the absence of a grading plan at the time of this

report, detailed swell testing was not performed, but it

is anticipated that a majority of the clean on-site soils

placed at the recommended moisture conditions or imported

materials may be used as backfill around structures. Soil

used as backfill should exhibit a maximum expansive poten

tial of 1.5 percent when measured on a sample compacted to

approximately 95 percent of the ASTM D698 maximum dry den

sity at about 3 percent below optimum and submerged. If

feasible during construction, dispersion testing should

-9-
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3. Uncompacted backfill lifts should not exceed 8 inches.

3. Any imported soils should conform to the following:

Greiner Engineering Sciences
Job No. 2125JI08

0.10

100
70-100
50-100
60 (max)

Maximum soluble
sulfates(%)

6 11

4 11

No. 4 Sieve
No. 200 Sieve

•

• Gradation (ASTM C136):
percent finer by weight

performed on soils to be used as backfill. Soilsexhibit

ing moderate to high dispersion potential should not be

used as backfill around structures.

2. Uncompacted embankment fill lifts should not exceed 12

inches.

5. On-site and imported soils should be compacted within a

moisture range of 3 percent below to 3 percent above opti

mum.

1. Place and compact embankment fill and backfill in horizon

tal lifts, using equipment and procedures that will pro

duce recommended water contents and densities throughout

the lift.

4. Embankment fill and backfill should be compacted to a min

imum of 95 percent of maximum density as determined in

accordance with ASTM D698.

• Placement and Compaction:
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CHANNEL BANK/BED PROTECTION

Greiner Engineering Sciences
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Channel bank and bed protection is recommended for the portion of

the reach from Higley Road through the Broadway Road Bridge due to

the relatively high velocities which occur in this area. Some of

Estimated Shrinkage (%)
16.0 - 18.0

12.0 - 14.0

10.0 - 12.0

Location

Brown Road to Sta. 70+00

Sta. 70+00 to Sta. 106+00

Sta. 106+00 to Broadway Road

An average value of 14.5 percent should be used for earthwork

computations. The estimated shrinkages consider only material

densification and do not consider other effects such as trans

port, wind, overcompaction, or compaction of subsoils to

greater depths. The variety of soils encountered and rapid

lateral change in soil characteristics will affect the accuracy

of the estimates at individual locations.

• Ground compaction and Shrinkage Factors: A change in the

ground surface elevation of 2 to 4 inches can occur by compac

tion of the surface soils to a 12 inch depth and to an average

density of 95 percent of the ASTM 0698 maximum dry density.

The following tabulation presents the relationship between

location of on-site material and approximate shrinkage of exca

vated soils placed in compacted fills at ~n average of 95 per

cent relative compaction:

• Compliance: Recommendations for compacted fills or prepared

subgrade depend upon compliance with "Earthwork" recommenda

tions. To assess compliance, observation and testing should be

performed under the direction of a geotechnical engineer.
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the more common methods of erosion protection include: removal to

a specified depth and replacement with a less erosive material,

plain and/or grouted rip-rap, gabions, soil-cement, gunite, and

Portland Cement concrete. The particular method used for protec

tion should provide acceptable hydraulic characteristics.

For the portion of the reach between Higley Road and the Broadway

Road Bridge, soil-cement is recommended for erosion protection. A

minimum 1 foot thickness of soil-cement cover should be placed on

the channel bottom. Horizontal placement should be used on the

bank areas which usually results in a minimum width of a feet to

allow for proper equipment access. Soil-cement could be produced

using on-site soils. Based on the characteristics of these soils,

it is anticipated that 12 to 14 percent (by weight) cement will be

required. More granular, imported soils would require lower cement

contents. The actual cement content for the soil to be used should

be determined from a 12 cycle wet-dry test performed in accordance

with ASTM D559 using a maximum weight loss of 8 percent. The

cement content determined by this method should be increased by

2 percent to help resist erosion. Compaction moisture contents

should be maintained very close to optimum to allow for proper

hydration of cement and to minimiz~ shrinkage cracking. Excessive

cracking will require surface sealing. Soil-cement may be con

structed using traveling mixing machines and/or central mixing

plants. 'A batch-type pugmill or rotary drum mixer would probably

be a more efficient and effective method for this application.

Compaction should be performed as soon as possible after wet mix

ing. Excessive time delays can impede compaction and make speci

fied densities difficult to attain. Soil-cement material should be

compacted to a minimum of 98 percent of maximum dry density at

optimum moisture content as determined in accordance with ASTM

D558. Soil-cement areas should be cured for a minimum of 7 days

following compaction.

-12-
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Due to the high velocities (9.04 to 11.02 fps) and limited headroom

present at the Broadway Road Bridge, a concrete lining is recom

mended for protection at the crossing. The lining should be a min

imum of 3 inches thick and keyed into the soil to a minimum depth

of 1 foot at the upstream end.

-13-
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If there are any questions about the test results please contact me.

Enclosed are two copies of the soil test results for the subject site.

As stated in the letter of transmita1 from Lorn Dunnigan the clay
mineralogy test, which was requested by the SCS, will be completed in
September by the National Soil Survey Laboratory. To pursue the
completion of Phase 3 in a timely matter the soil mechanics report may be
supplemented when this information becomes available.

..

July 30, 1985

201 E. Indianola
Suite 200
Phoenix, Arizona 85012

Soil
Conservation
Service

cc: Bill Payne
Ralph Arrington

Donald E. Paulus
Government Representative

Michael S. Shapiro
Greiner Engineering Services, Inc.
340 East Camelback Road
Phoenix, Arizona 85018

RE: RWCD, Reach-6 Contract #53-9457-5-00469

Dear Mr. Shapiro:

1t9
;-:~1 United States

(
_P"'~ Department of
~ Agriculture
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The test data requested on samples submitted from the subject site are
attached except for the clay mineralogy tests which are scheduled by the
National Soil Survey Laboratory to be completed in September.

cc:
~lph M. Arrington (Original + 3 copies)
Jack C. Stevenson, Head, Engineering Staff, WNTC, SCS, Portland, OR (ltr only)
Clifton E. Deal, Soil Mechanics Engineer, Engineering Staff, WNTC,

SCS, Portland, OR

Attachments:
Form SCS-ENG-354, Soil Mechanics Laboratory Data, 13 sheets
Form SCS-ENG-355A and -355B, Triaxial Shear Test Data, 10 tests, 16 sheets
Form SCS-ENG-352, Compaction and Penetration Resistance, 6 sheets
Form SCS 366, Direct Shear Test, 7 sheets
Figure 1, Plot of Total Dissolved Salts Vs Percent Sodium, 1 sheet
Chemical Data Provided by NSSLDated July 19, 1985, 3 sheets

Where possible, two unconfined compression tests were made on each sample.
One test was made at natural \i7ater content and the second test \i7aS made after2pj:::: test specimen.

~; DUNNIGAN 0
Head, Soil Mechanics Laboratory

210-22

July 26, 1985OllIe:

File Cocs.:

Midwest National Technical Center
Soil Mechanics Laboratory
512 South 7th Street
Lincoln, NE 68508-2919

Soil
Conservation
service

SubJ.CI: ENG - Soil Mechanics - Arizona (WF-08)
RWCD Floodway - Reach 16
Maricopa County

To: Ralph M. Arrington
State Conservation Engineer
SCS, Phoenix, AZ

~ United States
((W)) Department of
~ Agriculture
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REMARKS T.ES7"~O tB /V/17; h",2.l)

~ ~.

/

INDEX TEST DATA SPECIMEN DATA TYPE OF
t---------~--:;--------4_----------------_f TEST

UU 0
CU 0
CU 0
CO 0

I
I
I
I
I
I
I
I
I
il
I
I
I
I
I
I
I
If

I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I
I
I

SCSo-tHC-3SSA c•••• 3-701
flLl coor O~C-"

l .

~IATERIALS ll. S. DEPARTMENT of AGRIC1JLTURE TRIAXIAL SHEAR TEST
TESTING ,REPORT SOIL CONSERVATION SERVICE

....OJECT .... SUTE ~ , I!>£"PL( LCC£'.ON ~
,jW~p r; b~~"",/"'1/~~,dC#""~,~£.z:::zOMd ...5 -/ ..,~ (;)

',no S£""lE "0 O~H IGEOLOGlt 0" 'G 11\1

TY"E 0' SA....l.£ T[$TEO AT A"P"OIl£O I. IDATE

UND/.$Tl/Rbt="D S,N. 1-,/ L.//lICCJ~/I/

INDEX TEST DATA SPECIMEN DATA TYPE OF

uses ; LL ; P' HEIGHT .£0 M

; DIAMETER /..-'1- M TEST

.10 FINER (mm): 0.002 ; 0.005 . MATERIALS TESTED PASSED SIEVE UU D
0.074 (·200) METHOD OF PREPARATION TR/MMt:J.::> CU D

Gs (-·4) ; Gs(·-4) ;:841"1 A N MVISru8Sm C4!f£ cu CJ
STANDARD: .,d MAX. pet; ·0 0'0 MOLDING MOISTURE 0'0

CO D
MODIFIED: .,d MAX. pet; ·0 0'0 MOL.OEO AT__o/. OF 'Yd MA)(IMUM

ORY OE~SITY MOISTURE CONTE~T, 0/. TIME OF MINOR DEV/ATOR AXIAL
INITIAL CONSOL'- START OEG.OF SAT. END CONSOL/- PRINC/PAL STRESS STRA/N AT
pef CJ DATED OF AT START OF DATION STRESS er, - 473 FAILU~E,pef CJ
vIceS alec CJ TEST OF TEST TEST - (.hrs) 0'3 (psi) (psi) t ("0)

/.4~ 2t.J.~ j4._~ 6',fL,. /'0

DEVIATOR STRESS (O'c - IT3 ), psi
0 , 0 ~ .S?J tJ

0
;;! , ..-i l it- i !1- tit..- .- ;
'" :t- -1+ . f-4'... ·l 'J"- ~.

/0 ,. "f I.!· -+
Z
C
a:...
en

)fJ

~
SHEAR PARAMETERS

• Q de9·
ton,
C /PIQ pst-•

~

10.-~
"-

en
enw
~
U)

a:cw .%:
In 0

0 /0 ZD Zo
NORMAlSTRE55 (er), psi

REMARKS f1?rc. o ltt .kJ IAJ(J"Ir,. ~"a),
-

~ I~f- S fU- &1 ".,J-

Prlo ..... h . Ot#..,...~ ..JfT'f7<T/

/



Ini COOl lHG_22 lA80 A , '"
MATERIALS 1I. S. DEPARTMENT of AGRICULTURE TRIAXIAL SHEAR TEST

TESTING REPORT SOIL CONSERVATION SERVICE
PIlOJECT .... STAT! J ISU,Pl( lOCAT,O,," J!!
13/~;;"'LJ /.40~/-t/"dV Ln~.I.·'.'" 6 ,~r.T.:za "'/4 ~..:J ~. t::' t::J ::.c

,ttlDJjj:.£ flO Q(forH , , IGEOlOGIC OIl'G''''

-~ ).0 -Z·O
TYp( 0' SAMPl£ 'TESTED AT APPIIOv£D 8' 10AT[

~OMPACTEO S.,/I-I,t.,) .L.I/V CtJ.t.N
INDEX TEST DATA SPECIMEN DATA TYPE OF

uses CL- ; LL 7-4- ; PI 9 HEIGHT ~/'.) " ; DIAMETER /'f " TEST

./. FINER (mm): 0.002 17 ; 0.005 12 . MATERIALS TESTED PASSED ~4- SIEVE UU CJ
0.074 (. 200) oS Cf METHOD OF PREPARATl6N STATIC. Z. CU CJ

G. (-·4) 2 ·tid ; G.(·e4) LArE"R CLJJ11?AC T/d,N cu CJ
STANDARD: 'Yd MAX. /21..5 pet; ·o//,S ". MOLDING MOISTURE II, 4z ·1. CD CJ
MODIFIED: Yd MAX. pef. ·0 ". MOLDE:O AT~/o OF 'Td MAXIMUM

DRY DENSITY MOISTURE CONTENT, -I. TIME OF MINOR DEVIATOR AXIAL
INITIAL CONSOll- START DEG.OF SAT. END CONSOll- PRINCIPAL STRESS STRAIN AT
pel ~ DATED OF AT START OF DATION STRESS crt - cr3 FAILURE,pef CJ
Q/ee CJ alee CJ TEST OF TEST TEST - (.hrs.) 173 (psi) (psi) t (·1.)

//::;,--40 //.b J/,b ~ ~.4- 9./

DEVIATOR STRESS (cr, - 0"3 ), psi
0 /0 0 ;0 f.IJ ,

~ 7.::' &:10

'Ur~J li1tt '1 .~ 1 it-

- f+ -t1:ft f! -'" H- ...
1" 1. : l- 1/) H-t . ~

~
c .0:
t-
en

Jt;

,?
SHEAR PARAMETERS

50 • 0 deg.

fon.
e /«,/0 psf-•Q.. :r.-~-

en
en
Ii.I
0: /0t-
el)

0:
C
W
%
eI) 0

0 1'0 . .9a fD .. () ~., 70 C'r:J
NORMAL STRE55 (a), psi

REMARKS

'" c:¥JG/
/

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

1CS-(HG-3UA c.... 3-101
fill CODE Ute;.." 1

"1Al'ERIALS u. S. DEPARTMENT of AGRICI;LTURE TRIAXIAL SHEAR TEST
TESTING REPORT SOIL f.ONSEnVATIO~ SER\'ICE

pAOJECT .... s'''T~k, Is":;?;c;;'0:t"j!?</CLJ' C'CJ/1M,/ £~A1~nI#t, ~~7..72nrY'A
'I£LO s""pu: 1110 ~" IGEOLOG'C OIl'Go"

::0: -IZ- £.0 '-..5' .0'
TYPE 0' S....PLE TUfEO .., ..ppIIOVfD 8' 10AT[
l.JNDISTVA8FO S,'#,L, J L //11C.::1L./\1

INDEX TEST DATA SPECIMEN DATA TYPE OF

USCS ; L.L ; PI HEIGHT $,0 H

; DIAMETER 0+ " TEST

~o FINER (mm): 0.002 ; 0.005 . MATERIALS TESTED PASSED SIEVE uu CJ
0.074 (- 200) METHOD OF PREPARATION~RO CU CJ

Gs (--4) ; Gs (·-4) P8M1AIv' UNL?/STlJRB:o C::J6E' CU CJ
STANDARD: .,d MAX. pef; ·0 ~o MOLDING MOISTURE 0/0 CO 0
MODIFIED: 1d MAX. pcf; ·0 0/0 MOLDED AT_% OF 'Yd MAXIMUM

DRY DENSITY MOISTURE CONTENT, 0/0 TIME OF MINOR DEVIATOR AXIAL
INITIAL CONSOLI- START DEG.OF SAT. END CONSOU- PRINCIPAL STRESS STRAIN AT
pcf t:l DATED OF AT START OF DATION STRESS CJe - CJ3 FAILURE.pcf 0
glee 5i1 o/ee CJ TEST OF TEST TEST - (hrs) (13 (psi) (psi) £ ("to)

hlL1~ /3./ 13.1 n 17. 4- 2.0

DEVIATOR STRESS «1, - (13 ), psi

00 II 2.L:J , ~ L 0 ~

~ +~. l ~ .. t+
~

t H- ... ~- 1+:11:
,.....

tal
.. •.J-

If) .. ! ;""z
1Ci

0:
t-
en

.2LJ -

? SHEAR PARAMETERS

• 0 de9·
ton,
C /2.5'0 psf-•

~. /0-po-
enen
~
t-en
0:
C
w
%en 0

0 /0 ~o 20 4 ,

NORMAL STRES5 (CJ ), p.i

REMARKS TCS'/t!:&1 @ ,..yAh' ~O

.~ (;;¥<y
/



" Itfill COot fH(;_" lAID ATO y "0

MATERIALS Lt. S. DEPARTMENT of AGRICl:LTVRE TRIAXIAL SHEAR TEST
TESTING REPORT SOIL CONSERVATION SERVICE
""OJ!CT .... SlAlE IS....PL( LOCAT,O'" I

e/1.Jt:!L) r/"~J!)/IVAJ/ /?~~/;V~ /~)'.7 /'").A/"'; ? "/",. t::'t:/J L
"U.D SA....lE ..0 DE"T" , , IGfOlOG't 0'"<:'''''
~-'IZ- 2.~-S,~

TY"E OF 'A....lt: T£STED AT ......"OvEO BY IOAT[

V /IIO/S7U~8E/.1 S,~,i.., I 1../rVCd"-N
INDEX TEST DATA SPECIMEN DATA TYPE OF

uses HEIGHT ,:3-0 ..
; DIAMETER 44- .. TEST

; LL ; PI
~. FINER (mm): 0.002 ; 0.005 . MATERIALS TESTED PASSED SIEVE UU 0

0.074 (·200) METHOD OF PREPARATION r81MM€£) CU 0
GI (--4) ; Gs (·-4) ~8M1AN UNO/~TURffl2 Cq8C ED c:J
STANDARD: ..,d MAX. pef; "'0 ./. MOLDING MOISTURE 0/.

CD D
MODIFIED: ..,d MAX. pet; "'0 ·/0 MOLDED AT_% Of 16 MAXIMUM

DRY DENSITv MOISTURE CONTENT, 0/. TIME OF MINOR DEVIATOR AXIAL
INITIAL CONSOll- START OEG.OF SAT. END eONSOLl- PRINCIPAL STRESS STRAIN AT
pet Cl DATED OF AT START OF DATION STRESS cr. - crs FAILURE.pet 0
vIce S- glee CJ TEST OF TEST TEST - (tin) 0'3 (Pli) (pli) £ (%)

/.~/ ")J·8 /") 7,4- 1$;0

OEVIATOR STRESS (0'1 - 0'3 ). psi
0 "" , d/.; 70 ""0 +. ., Tr :1 ~.i.t~ • :t.

~
-t.

'lin:- +W +... rr' H-~' . 'f:-- . t~

/0 ~l"f ~ .,
Z t
4
Q:
~en

').{)

SHEAR PARAMETERS

• 0 dig.
tan.

~ c S80 pst-..
Go

..: /0
~--
enen

""0::
t-en
Q:
C
W
:E
~ 0

0 /eJ Z~ 3D
NORMAL 5TRES5 (11). psi

REMARKS ~Y'"c. 0 I a+e d Lv a +~",. 1n "-0 UjJt 1A-t!!.
~sf .spec/n?en /J"'lo~n r~T' ~

I
I
I
I
I
I
I
I
I i

I
I
I
I
I
I
I
I
I
I



UU 0
CU 0
cuD
CD D

28.7 2.2,.

DEVIATOR AXIAL
STRESS STRAIN AT
CT, - CT3 FAILURE,

(psi) £ (~o'

(;)

MINOR
PRINCIPAL

STRESS
0"3 (psi)

MOISTURE CONTENT, % TIME OF

START OEG.OF SAt END CONSOLI-
OF AT START OF DATION

TEST OF TEST TEST - U\rs)

INITIAL CONSOLI-
pct S. DATED

pet 0
V'ce Cl Q/ee 0

DRY DENSITY

DEVIATOR STRESS (CT, - 0'"3 ). psi

0
0 '0 '1 .. ,,~ 7~ ~

l>! - ~~ t :if. ~ ~ It•
. .- ...

t.., ·t •'r ..
+-- -to

jD .1'1
z
Ci
0:
t-
el'

tL

~ SHEAR PARAMETERS

3D • 0 de;.
ton,

20&'0c pst-•Q.
20.-tJ-

eI'
eI'
W

~ 10
eI'

0:
C
W
%
eI' 0

0 /t:> Z.t:J '4e1 ~ ~ 0 ~o ~

NORMAL 5TRE55 (CT), psi

REMARKS

~

10 fe· <;

MATERIALS U.S. DEPARTMENT of AGRICUl.TURf: TRIAXIAL SHEAR TESTI
TESTING REPORT SOIL CONSERVATION SERYICE _

flU CODE ENc;-"

'NDEX TEST DATA SPECIMEN DATA TYPE OF
t-U-SC-S----C-,L..---;-L.;..L--..;3,-Ci--;-p-,-Z-/--I-H-E·'-G-H-T-g,-CJ--"-;-D-IA-M-E-r-E-R-,t-'/--4--'-;'......-_T_E_ST_-4

0/0 FINER (m/ft): 0.002 Z'7 ; 0.005 2 2 MATERIALS TESTED PASSED ~4 SIEvE

0.074 ,- 200) Sd METHOD OF PREPARATION STATIc.. Z.
G.(··4) Z.6.? ; Gt( .. -4} LAr!f"R CtJCZPAcr/uV
STANDARD: 1(1 MAX. 11.2..$pcf; .0 /.5!1) % MOLDING MO'STURE IS---Z-°/o
MODIFIED: 'd MAX. pet••0 % MOLDED AT ',5:tl>/o OF 'Yd MAXIMUM

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



CJ
o
CJ
o

DRY DENSITY MOISTURE CONTENT, 0/0 TIME OF MINOR DEVIATOR AXIAL
CONSOLl-

.
INITIAL START OEG.OF SAt END CONSOLI- PRINCIPAL STRESS STRAIN AT
I'd CJ DATED OF AT START OF DATION STRESS CT, - CT3 FAILURE,pef 0
olee: a9 o/ee CJ TEST OF TEST TEST - t.hrs.) C73 (psi) (psi) £ (~o)

/'4+ /h,~ /b.P. t-r:l /0.0 /,7

INDEX TEST DATA SPEC/MEN DATA TYPE OF
r-

US
-

C
-
S
-_-_-_-_-_-_-_-_-.;..._-_-_-;.:....L.:....L--.;~--:-P-, ----+-H-EI-G-H-T-s.,-"'-O--..-;-D-'A-M-E-T-E-R-~-~-4~-..-:_T_E_S_T----4

0'0 FINER (mm): 0.002 ; 0.005 • MATERIALS TESTED PASSED SIEVE UU

0.074 (·200) METHOD OF PREPARATION TB/MMI!'"O CU
Gs (--4) ; G, (.-4) FRo/VI AN ljN[)ISTuRSe-O cagE"" EU
STANDARD: Yd MAX. pet; .0 0'0 MOLOING MOISTURE 0/0 CD

MODIfiED: Yes MAX. pef; .0 % MOLOED AT__% OF "'d MAXIMUM

ffLf COOl fHG-n

l\IATERIAl..S U. S. DEPARTMENT of AGRICtJI.TURf: TRIAXIAL SHEAR TEST
TESTING REPORT SOfL CONSEItVATION SERVICE

I
I
I
I
I
I
I
I
I
I
I
I
I
\\1

I
I
I
I
I



• 0 d'Q.

ton,_~=-_

f-~",,-,-..u C 'r;70 p s f- -

CJ
CJ
CJ
o

IOAT£

80
NORMAL STRESS «7'). psi

DEVIATOR STRESS (cr, - (7'3 ), psi

.30 ... , .0 70 01
'H-'-~-t

'l::fl~
4 l,

r
~

fit • •... .. ,.. •
, t·

.

+

/

') 2..0

oo

•Q.

0
0

;;t

--w--
z 10
Ci
Q:...
(I)'

~

DRY DENSITY MOISTURE CONTENT, ·1. TIME OF MINOR DEVIATOR AXIAL
INITIAL CONSOll- START DEG.OF SAt END CONSOU- PRINCIPAL STRESS STRAIN AT
pef CJ DATED OF AT START OF DATION STRESS CJ, - CJ3 FAILURE.pef CJ
o/ee f2! Q/ee Cl TEST OF TEST TEST - (h rs.) cr3 (psi) (pin (. ("I.)

/.4-4 2-4.+ ~~'I ("j 9,~ /6.0

TYPE 0' SAMPLE T(STEO AT APPIIOII[O ••

UNOIST!.JP13EC> S,I"'1,i.' j L-//V4:JJ..N

MATERIALS u. S, DEPARTMENT of AGRICULTURE TR IAX IAL SHEAR TESTI
TESTING REPORT SOIL CONSERVATION SERVICE

PAOJECT .... STATE. ISA"Pl[ LOCATIO" ~

JZWCO //"OOWA;/. ~E,4~.4-#~ .,-dCr20A/4 /,:J 7.;-"C' C' ¥::..

REMARKS fk. reo / Q -; eo' W Q Te r 111"'0 u3 h 11..e
-res t- .spec/~en prf 0'-~ -/-e4-'t-

SCS-ENG-3SSA I•••• 3-70'
fill CODE ENG-22

1- ~IN.:.:D.:.:E;.:.:X:.._T;..;E:.:S:.:T~D:.:A:.:.T=A _+------=S:.:.P..:E..:C.:...IM...:E:...N_..:.D_A_T_A -t TYPE OF
-::> / --" .. TESTuses ; LL ; PI HEIGHT .;iI,O It; DIAMETER "t X 1------1

°/0 FINER (mm): 0,002 ; 0.005 . MATERIALS TESTED PASSED SIEvE UU

0.074 (e 200) METHOD OF PREPARATION T8I/lfMf:O CU

Gs (--4) ; Gs (·-4) ~8-M1 AN VNRIS TlIBBED caRE eu

STANDARD: 'Yd MAX. pcf; .0---% MOLDING MOISTURE 0/. CD

MODIFIED: l'd MAX. pef; .0 "10 MOLDED AT__o/o OF 'Yd MAXIMUM

I
I (,

I
I
I
I
I
I
I (
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I

(
\.

I
I
I
I
I
I
I
I
I
I

SCS-(HG-JSSA c..... 3-101
fell COOt fNG-n

~rATERIALS 11. S. DEPARTMENT of AGRICULTURE TRIAXIAL SHEAR TESTITESTING REPORT SOIL CONSEHVATJON SERVICE
PROJ(CT ... STAT( ISA"Pll lOCAT'0:d'

£u.JtC l/ /'"L~DOW-"'/ ,er';/t:!# t. "'"~Z2" ..../ .4 //9~t:>() .
'l(lD sa....u 11IO IAf(PTH 1G(OLOG'C 0"'(;.'"

JZr.- Z 3 CJ·o -I.e; I

TYP[ 0' SA""L E T(STEO AT APPRoVeD IV IOATE
U/VDISTURBEO s.~L, J L //1/aJi../V

INDEX TEST DATA SPECIMEN DATA TYPE OF

USCS ; LL ; PI HEIGHT $:0 H
; DIAMETER /.,:f= H TEST

·1. FINER (mml: 0.002 ; 0.005 . MATERIALS TESTED PASSED SIEVE UU CJ
0.074 (·200) METHOD OF PREPARATION TF?/MMe-O CU CJ

Gs (--4) ; GS (.84) Pfi't;M All! VA/DIS. TIIB BE[;) ~,J'f€" CD CJ
STANDARD: Yd MAX. pef; "'0 ~. MOLDING MOISTURE °/. CO CJ
MODIFIED: 'Y d MAX. pef; ·0 ·1. MOLDED AT_% OF 'Yd MAXIMUM

DRY DENSITY MOISTURE CONTENT, ·1. TIME OF MINOR DEVIATOR AXIAL
INITIAL CONSOLI- START DEG.OF SAT. END CONSOLI- PRINCIPAL STRESS STRAIN AT
pet CJ DATED OF AT START OF DATION STRESS 0"1 - 0"3 FAILURE.pef 0
g/cclS. alee 0 TEST OF TEST TEST - (.hrs) (13 (psi) (psi) t (Of.)

/,30 /(,.z. )6· "2- C) -I.s- Z.z..

DEVIATOR STRESS (0"1 - 0"3), psi
0 /1) 0 ~ I.~ ~

0
11 • J •

~• iff

-IItI t + .,
l-

/0 -t • I",!
Za
0:...
en

~ -..

~ SHEAR PARAMETERS

• 0 deg.

ton.
c: 3m psf-tit

A. /0-~-
en
en
&AI
0:...
en
0:
C
&AI
:c
en 0

0 /0 ,s,; ~

NORMALSTRESS (0"), psi

REMARKS re.srE'&> ~ ,II/AT: #;2.0

"" ~"

/



CJ
CJ
CJ
CJ

I

./J ~j/
(~//

70

:;'0

NORMAL STRESS (0'). psi

DEVIATOR STRESS (cr. - cr3 ). psi

.:'.0 I'z::) , M
l 114.- ~1H

4' -4 -I tit
to ~ ..

.Wo I-e y 111 YO"', h /h-<

o~ to 1-e..S+.,

/0

/0

SHEAR PARAMETERS

• 0 0-9.
ton ,_--,-__
c ZZO psf

f
ItJ

o )

,

fef'co IQ kd

S Pl!.C /;nI!'/1

z
4
a::
t
el)

.-
'"

-

DRY DENSITY MOISTURE CONTENT, -,- TIME OF MINOR DEVIATOR AXIAL
INITIAL CONSOLI- START DEG.OFSAt END CONSOLI- PRINCIPAL STRESS STRAIN AT
pc:f Cl DATED OF AT START OF DATION STRESS 0', - 0'5 FAILURE.pcf Cl
9/eC .s:J alec CJ TEST OF TEST TEST - (hrs) 0'3 (psi) (p an £ (~-)

/'3s st:J./ 30./ CJ :?/ /.0-"

REMARKS

~lATERIAI.S U. S OEPARTMENT of AGRICULTUR': TRIAXIAL SHEAR TES~
TESTING REPORT SOIL CONSEUVATION SERVICE ~

TTl'( 0' SA"PlE T[STEO AT

UNDISTVR8EV S.,#,L.' j 1../A/CtlLN

SC~(NC-)sSA ,t... )-101
ftU COOt twC_n

I-- ....:.';.:,ND::.:E::.:X~..:..T=.E::.ST.:........:D:.:A:..:T.::A ~----::..SP....:.E:..:C-'M-E=-N_..::.O_A_TA --i TYPE OF
~ .. TESTuses ; LL ; PI HEIGHT 3,0 "; DIAMETER t:r 1--__--1

-,- FINER (mml: 0.002 ; 0.005 • MATERIALS TESTED PASSED SIEVE uu
0.074 (·200) METHOD OF PREPARATION TRI/lPYEO CU

Gs (--4) ; Gs (·-4) IFWM Ad I/NL?ISTUflEEL? eMF CD
STANDARD: .., d MAX. pcf; .0 ~- MOLDING MOISTURE -,- CD

MODIFIED: Yd MAX. pcf; .o ~- MOLDED AT__ -/o OF 'Yo MAXIMUM

I
I
I
I
I
I
I
I

I \
I
I
I
I
I
I
I
I
I
I



CJ
CJ
CJ
CJ

a.1 2./

DEVIATOR AXIAL
STRESS STRAIN AT
0"1 - 0"3 FAILURE,

(psi) E (~.)

70

7

~J,/
(~.'l

o

MINOR
PRINCIPAL
STRESS
CT;S (psi)

TRIAXIAL SHEAR TESTI

....."011[0 IT

NORMAL STRESS (v), psi

DEVIATOR STRESS (CT. - CT;S ), psi

~ ~:Ll 70 "...

H~'" .J.:H- -+ 'Fir " t t-+ f ......J: I ..... ~ '-i

'H~ i - .....;-f.~ -f,"

wmtt ft
.~_.. IT"

l+ t·:: +-, ~·'·H t. la~t-h"
t 1-'""1 .. :rt~ J:l··

~ H- 'Hi- I t
. t "f

a--_M_0_1_ST_U...,Rr-E__C_O_N_T.,.E_N_T.:...-._:1.---1 TIM£ OF
START OEG.OF SAt END CONSOLI-

OF AT START OF DATION
TEST OF TEST TEST - (.hrs)

o 2D

SHEAR PARAMETERS

• 0 deo.

oo

Zo

/0

0
0

it......
w ..-
z /0
Ca::
l-
et)

....

~

,!o
ton._....,...".,..,.._
c /.59'0 psf

•Q.......
t)-

DRY DENSITY

INITIAL CONSOLI-
pef t:tZl DATED

pef 0
olee Cl alec c:::J

REMARKS

l\IATERIALS 0. S. DEPARTMENT of AGRICVLTURE

TESTING REPORT SOIL CONSEHVATJO~ SERVICE

TY"E: 0' $A....lE: T(STE:O .T

CtJ/"1PAc rED $,/&1,)", J L.INCLJ1-/\!

~S-fNC-35SA ..... J-701
flll CODE IHC-'2

INDEX TEST DATA SPECIMEN DATA TYPE OF
I-u-sc-s---S-C""::"::_--=;:....L:....L-..:$..;..;B--:.:--;-P-I-3-Z.--+-H-E-IG-H-r--:3,-O---·-;-O-'A-M-E-T-[-R--t-+---..:_T_E_ST_~

~. FINER (mm): 0.002 Z. 7 ; 0.005 2 J . MATERIALS TESTED PASSED ...#:::f' SIEVE UU

0.074 (·200) .£' 6 METHOD OF PREPARATION S7;ATlC- 2. CU
Gs (--4) 2.(pt.( ; G,(.-4) LAyeR ~NPACT/4VV cu
STANDARD; Yd MAX./05, 5" pef; .0 /'7,0 0/. MOLDING MOISTURE &,~ 0/. CD

MODIFIED: Yes MAX. pef; .0 % MOLDED AT~% OF Td MAXIMUM

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



fit' COOl IHG-'2 l

TtIATERIALS U. S. DEPARTMENT of AGRICULTURE TRIAXIAL SHEAR TESTITESTING REPORT SOIL CONSERVATIO~ SERVICE
p~OJEeT ... STATE I5A"P~ ( lOCAllOfI!WCLJ ,.,t::"koOA/AJI" ;eF;I~.#.H~" ,;?r'I70A/.4 /"z ,?"..~.~

"UO SAMPLE ..0 VOEPT" , IGEOlOG'C OIl'GII"

]JT-Z5 .3.0 -41. 0'
TYPE 0' SAMX ~{) T[$TEO AT apPRovED BY 1OAT(

Und.s "h{
INDEX TEST DATA SPECIMEN DATA TYPE OF

uses ;Ll ; PI HEIGHT .,g·0 " ; DIAMETER / . .,1 " TEST

0/0 FINER (mm); 0.002 ; 0.005 . MATERIALS TESTED PASSED SIEVE UU CJ
0.074 (- 200) METHOD OF PREPARATION 7:€'/--~rp CU CJ

Gs (--4) ; Gs (+-4) ,rEd...n ...., N "'.A/&'Sc<7;:a€L2 C'n" £: CD CJ
STANDARD: "'d MAX. pef; ·0 0/0 MOLDING MOISTURE 0/0 CD 0
MODIFIED: Yd MAX. pef; ·0 % MOLDED AT__o/o Of "'d MAXIMUM

ORY DENSITY MOISTURE CONTENT, % TIME Of MINOR DEVIATOR AXIAL
INITIAL eONSOLI- START OEG.OF SAt END CONSOLI- PRINCIPAL STRESS STRAIN AT
pe' Cl DATED OF AT START OF DATION STRESS cr, - cr3 FAILURE.pcf 0
~/ee ca"" alec CJ TEST OF TEST TEST - (hrs.) 0"3 (psi) (psi) E (~o)

j. 4.J~- J!.2 I/, 7./ ~"'? S.I I.~'

DEVIATOR STRESS (0", - 0"3 ). psi

0
0 )0 dEo (J ,.5"D ~o ''7(> t:9

~ ~
....

'!~1f
.~• ~~- +*- i+· ..~ i 11'" .. t- ~H....

/(; Hot of
Z ..
Ci + .a:
~
en

CO

/ SHEAR PARAMETERS,
• 0 deo·
ton,
c 5ao psi-•CL

,.: /6
to'-
(I)
en
LtJ

~en
a:c
&AI
%
(I) 0

0 /0 2D 3.,.

NORMAL STRESS (cr). psi

REMARKS M,.. #';z.o

" ~-b
/

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



FIlA COOf fHG-n l y

-

l'IATERIALS t1. S, DEPARTMENT of AGRIClJLTURF: TRIAXIAL SHEAR TESTTESTING REPORT SOIL CONSERVATION SERVICE
P"OJ(CT _ ~UT[ IS.u'"lt lOC.T,O,,£
/?Wt:!LJ ,-e:'ko.£JW,4J/ p-~~//;tt-6 """".Ii'r::z.e/1//.! /L7r- o o

'lll0 IAWlll( "0 6(prH ICfOlOC'C 01"6'"

77L-Z .s- J.,,' "* 1".0
TYP( 0' \AMPl( TUTlO AT APPAOv(O ,. 10AT(

:.JNO/S rvRBEO S. ,H,i..,J k//liCoLAI
INDEX TEST DATA SPECIMEN DATA TYPE OF

USCS ; LL ; PI HEIGHT $0 H

; DIAMETER /....z. " TEST

% FINER (mm): 0.002 : 0.005 . MATERIALS TESTED PASSED SIEVE UU CJ
0.074 (II 200) METHOD OF PREPARATIONT~ CU CJ

Gs (-114) ; G,(· t1 4) rWM AN flNDIS TUf?L1E.t2 colt£ CU CJ
STANDARD: 'Yd MAX. pet; ·0 °'0 MOLDING MOISTURE %

CO 0
MODIFIED: 'Yd MAX. pef; ·0 0/0 MOLDED AT__o/o OF 'Yd MAXIMUM

DRY DENSITY MOISTURE CONTENT, 0/0 TIME OF MINOR DEVIATOR AXIAL
INITIAL CONSOLI- START OEG.OF SAT. END CONSOLI- PRINCIPAL STRESS STRAIN AT
pef CJ DATED OF AT START OF DATION STRESS crt - cr3 FAILURE,pef CJ
9 /cc S- alce CJ TEST OF TEST TEST - (nrsl CT3 (I)$i) (psi) E (%)

/·4'1 ZZ.4 3.'7 8.0

DEVIATOR STRESS (CTI - CT3 ). psi

0
0 !':) ~ J!.D ~ .90

~ . . :!. jW.·' qH• ... ·mr 'iT- . -+ +..,
-4 • .-+- it •z /0

Ci .a:
t-
el)

20

~
SHEAR PARAMETERS

0• de9·
ton.
c Z80 pst-•Go. /0-p-

eI)
eI)
w
~
eI)

G':ce...,
:z:
tit 0

0 /0 z.o .:b t10
NORMAL STR(55 (a), psi

REMARKS /b. rCO /4 -ktl Wo +e.,- 1I1rou3~ ~

OH/~,JI- SLJe<::I"'hr..-, D t"~ ..J-rJ ~~Sf', ,

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



0" TO"fiLE COOt fHG-n l"B .. Y "0 .

MATERIALS U. S. DEPARTMENT of AGRICULTURE TRIAXIAL SHEAR TESTITESTING REPORT SOIL CONSEHVATION SERVICE
""0JECT .... S,..TE· IS...."L £ LOCAT,O" t.-:eJ.V~ 0 rLtltH·:JIVA l/ .lZt='4t!'#//", ~ ~,,-~rZo/VA J.5 S,...ca
"llO S...."l[ "0. DE"'t¥; , IGEOLOGIC O"'G'"

."'ll:r - 2 7 Z.o-.,3·tt'
TY"E 0' sa""L[ TUTED A' ,,"""ov£O BY IO..TE
UNDISrvA'SEn S.,A1,t.•.J t.INCpl-/l,/

INDEX TEST DATA SPECIMEN DATA TYPE OF

uses ; LL ; PI HEIGHT -%0 ..
; DIAMETER It+ .. TEST

0/0 F'NER (film): 0.002 ; 0.005 . MATERIALS TESTED PASSED SIEVE UU CJ
0.074 (·200) METHOD OF PREPARATlONTR/.AMlE0 eu CJ

Gs (--4) ; Gs (··4) LPf?4MAd !.INPISTJliBEO CLJtlF eu CJ
STANDARD: 'Yd MAX. pcf; "0

0/0 MOLDING MOISTURE 0/0 CO CJ
MODIFIED: ..,d MAX. pc' ; "0 0/0 MOLDED AT__% OF 'Yd MAXIMUM

DRY DENSITY MOISTURE CONTENT, 0/0 TIME OF MINOR DEVIATOR AXIAL
INITIAL CONSOLI- START DEG.OF SAt END CONSOLI- PRINCIPAL STRESS STRAIN AT
pc' 0 DATED OF AT START OF DATION STRESS cr, - a;, FAILURE.pet CJglee l8:J alec C) TEST OF TEST TEST - ttl rs.) 0'3 (psi) (psi) f. (%l
/,32.. 4.2- 0 ..5.4- ;,S;-

DEVIATOR STRESS (cr, - 0'3), psi
0 ~ U> D ~ 0 :;:'; ~0

:t ~. ~'1 1,"1 H-'t .. , .. .. i t-o !

-.., -H B f+
....

~4 ..~-
If} + f +1

Z
C

~a:...
~

tD

SHEAR PARAMETERS

• 0 deg.
ton.
c 3BD ps'- ...

0.

...:
~-
~
~....
a:...
~

a:c....
:z:
ua 0

0
NORMAl. STRESS (al, psi

REMARKS 7&SrGO @ /f/~7; ~O

'"-

~I

I
I
I.
I
I
I
,I

I
1
I
I
I
I
I
I
I
I
I



-..
~

SHEAR PARAMETERS

• 0 deo.
tan._~__
c 200 p$f

UU 0
CU CJ
CUD
co 0

IOAT(APPROV£O 8Y

lAJa~r -P'r 0 (of ~ h

P~-r -to -rest.

Zo 30

NORMAL STRESS (<<1), psi

I

/0

DEVIATOR STRESS «1, - (13)' psi
0 /0 2.D () .;0 ~ G;o 7t:J 'f::I0

~ (\-f 10-'1 t ti ::t! 1If- 4 ~ >!• ...
f~ j

1
i- .

. f-l. It'" . t J.:j H·
.,... .

j ~_.

:t~-
/0

4 ... ''1
Z
4
Q:
l-
U)

2tJ

U)
U)
&IJ

~

:c -
In 0

o

,

10

DRY DENSITY MOISTURE CONTENT, ·/0 TIME OF MINOR DEVIATOR AXIAL
INITIAL CONSOl/- START DEG.OF SAT. END CONSOLl- PRINCIPAL STRESS STRAIN AT

PC' 0 DATED OF AT START OF DATION STRESS 0'1 - «11 FAILURE.pcf 0
o/ee fa! Q/tC 0 TEST OF TEST TEST - lhrs.) (13 (P$;) (psi) E (".)

/. -4-h 2.0,0 ~ Z.e:: I.D

USCS ; LL ; PI _

% FINER (/tim): 0.002 ; 0.005 _

0.074 (1200) _
G$ (.14) ; Gs{.14) _

STANDARD: 'Y d MAX. pcf; -0 ./.

MODIFIED: 'Yd MAX. pcf; -0 Of.

MATERIALS U. S. DEPARTMENT of AGRIClJLTURE TR lAX IAL SHEAR TEST I
TESTING REPORT SOIL CONSERVATION SERVICE

PRf:(lit7::
s;;T£. f.:Jnr rI'll/) LJ- ROtH,/" It, .4020." ~ ISA7i.3wi.lO~~:.-.TI~~~~()7'"-....lor; -1

"no U .....L[ owo OCPTH ..; IGEOlOG'lC ORIGI~rr....~-,

REMARKS ;Oe".c." (J / CI .Ied

72s i- S (J ~c J""" t!! n

flU COOl l Hc;-12
SCS--ENc;-lSSA ,•••• 3-101

TYP£ 0' SA"PlE TESTEo AT

(jNC>/S TVRBEO S.N,i..) )..//l/COt./tJ
J..--- 1:...;.ND;:.:E;:.:X..:.-.:..T::.ES::.T:.-:D:,:A:...:T.:.;A -+- S::..P.....E:..;C_IM.....E:...N_..:..D_A_TA -:---; TYPE OF

HEIGHT 3.LJ "; DIAMETER b 4= .. ~_T_E_S_T--4

MATERIALS TESTED PASSED SIEVE

METHOD OF PREPARATION TRI/l(lllED
,t:81M1 AN ldI/L)/S rvR17go CgBC

MOLDING MOISTURE 0/.

MOLDED AT__% OF 'Yd MAXIMUM

I
I·
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I\IATERIALS II U. S. DEPARTMENT of AGRICI.,;LTURF. TRIAXIAL SHEAR TEST
TESTING REPORT SOIL CONSEHVATION SERVICE

DRY DENSITY MOISTURE CONTENT,·I. TIME OF MINOR DEVIATOR AXIAL
INITIAL CONSOll-. START DEG.OF SAT. END CONSOL.I- PRINCIPAL STRESS STRAIN AT
pef -'Z1 DATED OF AT START OF DATION STRESS 0'( - (15 FAILURE.pef 0glee CJ alec CJ TEST OF TEST TEST - UHS) 0'3 (psi) (pai) £. (~.)

//",", Z. /2..4- II, <./ LJ 20.0 Z,(

UU 0
CU CJ
CU 0
co 0

IOAT(

lUOliafO'ty ..o.rf'5W/427

't(LO sa"'''L( 11IO DEPri< '. 'I GEOLOGIC O"'G'"

JlI - ~ J ./.t:? - =.0
TYP( 0' SA",PL( T(5T£0 AT APPlIovro I'

Co Hr/('TCD S, ,#,£, L//Vr:)i-~

FIll COOl fNG-12

~ -:....IN:.=O-=E.:..:X--:T...;E:.:5:..:T--=O:.:.A:..:.T:.:.A -+ ........:S:....P...:.E_C_IM_E_N__O_A_TA__~:--_-i TYPE OF

USCS C L.. ; LL :z. 9 ; PI /3 HEIGHT ~/) "; DIAMETER .t J1f. " ...-_T_E_5T_--4

·1. FINER (m",): 0.002 2 I ; 0.005 Z Z. MATERIALS TESTED PASSED .Ai:+ SIEVE

0.074 (- 200) $<1 METHOD OF PREPARATION srAr/C
Gs (--4) Z . (; Y ; Gs (.-4)_____ 2. LArGe CiJyPACT/(VV'
STANDARD: 'Y d MAX. /2Q ,a pef; .0 /2. S"~. MOLDING MOISTURE /.6,~ ./.
MODIFIED: Yd MAX. pef; .0 ·1. MOLDED AT9S:Z % OF 'Yd MAXIMUM

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
'I
I
I
I
I
I
I
I
I
I
I
I
I

SCS-ENG-352 (lEV. 3-l'V1
ALE CODE tNG-22

MATERIALS U. S. DEPARTMENT of AGRICULTURE COMPACTION AND
TESTING REPORT SOIL CONSERVATION SERVICE PENETRATION RESISTANCE
flt'OJEk'k STATE Id Peac"J-.. It, Ar''7'/Jr76lleD r:/~U") (~Jl"1u ,

FIELD $MoI~. LOCATIONS.,:?'/ / €..
", DEPTH ,

-G:, • +/'}{) /.() -l. (.J ~

GEOLOGIC ORIGIN ITESTED AT IAPPROVED IV l)toTE

SML

Cl.ASSIFICATION el- LL 24 PI <7 CURVE NO. I OF ~

MAX. PARTICLE SIZE INCl.UDED IN TEST < -'*{ • STO.(ASTM 0- 698)~; METHOD A

{MINUS NO.4 Z·G>B MOD.(ASTM 0-1557)0; METHOD
SPECIFIC GRAVITY (G.l

PLUS NO.4 OTHER TEST 0 (SEE REMARKS)

- tlOO•...
tAl 1000U
Z

~
Ct) .500
iii
tAla:
z 1000
0

5
,

a: eoo...
tAl
Z

'"Q. 0

12/.5 petMAX. Yd

OPT. MOIST. /1.5' <IJ.
Itlf1

NATURAL MOIST. ·Ie-u..
las -- t--...

.J / "X
0 1/ ..-Ct)

0 IJD
~

I
tAl

~ .; -... .:,v
"

-
u
cr 'I
Q.

Iz5
l<O ,\.,

2 ~ I -~

0 I I' ~

U :1 "-
,

'll: r:... -~

&L.
,);. r"U

0 IlD /' r-... ,
'" ".

" -i l) ~

/ I-. ........ 11':1(') --z --- "

>- ~ ";;\ .~ ...7 fA
t: I~' r'-'" ...... "'~ .. ,
Ct) s "z nS / I'...

'" ~ I ........ - '-'
0 " ......... 1) -. ~ .

II () I -..;;: "J

......... ,...
.........

(, 8 If) Il- l,! It. /8 ~() l~ l,t(

MOISTURE CONTENT, PERCENT OF DRY WEIGHT

REMARkS



MATERIALS U. S. DEPARTMENT of AGRICULTURE COMPACTION AND
TESTING REPORT SOIL CONSERVATION SERVICE PENETRATION RESISTANCE
PROpWrrEn P/ood vv a 1/- Reach ~ AYlzona.
"'ElO Sye.NO..

LOChQ +oC) "
)' DEPTH

-I () ~ /. 0 '-? 0,,1
GEOLOGIC ORIGlll IT£~~O~L

APPROVED IY DATE

CLASSIFICATION sc LL Z9 PI If CURVE NO. Z Of t.
MAX. PARTICLE SIZE INCLUDED IN TEST <#1{ • STO.(ASTM 0- 698) S; METHOD A

{MINUS NO.4 Z.c.9 , MOO.(ASTM 0-1557)0; METHOD
SPECIFIC GRAVITY (G,)

PLUS NO.4 OTHER TEST 0 (SEE REMARKS)

- 2000•....
loll &0000
z
t!
Cf) 1500
iii
loll '"0:

Z 1000
0 '\

5
0: 100...
W

.~

Z .·w
A. 0

/2/.fJMAX. Yd pef

OPT. MOIST. 1/..5 %
lei)

NATURAL MOIST. %-U
Go ,.,0
..J

0
en

115 ""0 loC' 1/ r.....w b' ./ ,....
""'«; :/

-
0
4
A. /
2 IJtJ -/
0 ,"I~ "n,
0 ~ ":1 10.

Lr..
~ "'- r(".JOo. -

0 11.5 I~ I:.tI.. .'.. t'r~

I' IP .....oll -

>- " I~. ~-

!:: .~ I '''c: [VAl
",

11. Q

.,. / - ....... '" : "- I-

Z C'I' • J -- ~

loll ~ / '- "0 .. \-
')0,; '"

-
1/5

......

" ...,;:

" ""'I..:
~

(, 8 /0 12 1</ " /8 20 11. 2'1

MOISTURE CONTENT, PERCENT OF DRY WEIGHT

REMARKS

I
I
I
I
I
I
I
I
I

(

I
I
I
I
I
I
I
I
I
I

SCS·fNG-3S2 IlEV. 3-701
ALE CODE ENG-» lAIlMAT(lRY NO B.5W 1.381



I
I
I
I
I
I
I
I

I (
I
I
I
I
I
I
I
I
I
I

SCS·ENG-m IIEV. 3-701
flU COo( ENG-n

MATERIALS U. S. DEPARTMENT of AGRICULTURE COMPACTION AND
TESTING REPORT SOIL CONSERVATION SERVICE PENETRATION RESISTANCE

"ItOJEC~WC D ;::-/;,(')d v~av Reach t AY/Zt:Jna...
FIELD SA~. LOCATIOfoI 97 ' /(}()'L.r

DEPTH ~ /

-/7 -I' ()(J J .:? 0 - 3.tJ
GfOl.OGlC OAIGlN rESTEO AT IAP~EO 8Y DATE

SMI..

CLASSIFICATION CL-ML LL 2z.. PI 4- CURVE NO. j OF 6
MAX. PARTICLE SIZE INCLUDED IN TEST <: 1101 • STD. (ASTM 0- 698) 61; METHOD A

{MINUS NO.4 2..(e~ MOD.(ASTM 0-1557)0; METHOD
SPECIFIC GRAVITY (G.)

PLUS NO.4 OTHER TEST 0 (SEE REMARKS)

- 2000•....
W 1000(J
Z

;!
CI) ISOO
CI)
Wa:
z 1000
0 \

5
II: 100...
w
z .
w
~ 0

121/..5'" pefMAX. Yd

OPT. MOIST. la,s %
1- .

,
NATURAL MOIST. -I....

CI.... ''''..J
0 .J(":'
(I) .....
0 ,IS /.... / ~.
W .<f!!C' ,... -
(J \)' '"
c( c: /
~ "0 ~... /
2 ..... "iI.
0 , ---. ....
(J J 1"- n' "'th IJ'.

.-

&&. "- ~ ....~ -- -, -.,. r..0 JU ii, ~ I-~ I'~"...... '- ~- --- -_.
)- .... ./ " "- 0 IV~ -!:: ~. . "- h.
(I)

Il4
_'<10. .......

Z ./ ~ ..... ,....

w , - -- --
0 .., '- '","

~. -

liS' "-
.....

""-
"'

~ e '0 12- ,.., ,,. I. loll Z~ lltl

MOISTURE CONTENT, PERCENT OF DRY WEIGHT

REMARKS



SCS·ENG-3S2 '.EV. 3-101
FtLE CODE &lG-22 y

MATERIALS U. S. DEPARTMENT of AGRICULTURE COMPACTION AND
TESTING REPORT SOIL CONSERVATION SERVICE PENETRATION RESISTANCE
PROJECT~~~ /) t="/D(Jrll/V~v Reac.h In A yo I i/~.r1t!A
FIELD $AMPLE NO. '1' LOCATION , DEPTH

t;1T -/ / D/ -f {}() ~ ~O~2.0~

G£0UlGIC ORIGIN ITESTED AT 'I APf'ROVED By DATE

L~.ML

Cl.ASSIFICATlON CL LL 38 PI 2./ CURVE NO. ~ OF ~

MAX. PARTICLE SIZE INCl.UDEO IN TEST <*~ • STD. (ASTM 0- 698) IS; METHOD A
/

{MINUS NO.4 z·Go7 MOD.(ASTM 0-1557)0; METHOD
SPECIFIC GRAVITY (G,)

PLUS NO.4 OTHER TEST 0 (SEE REMARKS)

- 1100• .......
W 1000
c.J
Z
~.
en .100iii
wa:
z 1000
0

~
,,-

a: 10Oto-
W
Z
W
A- °/'1D

MAX. Yd t1Z.~ pet

OPT. MOIST. 15'.0· %
"J

NATURAl. MOIST. %..
0
A. IJ(J
..J , "lII...

0 I~
en ~~~

..

0 Il~
W .<'ito- "I" / -
U
4'
A- flO /
:E 1/ Ior1V -O.i. - --0 r-.. - .....
u .... J ~~-, bl lAo. ·-.f
IL .... "J. ~.0 ,/S ~~ :'rf."-

..
I~I. ~ .

~ u... - -<(j [~- -
t: "",. ...... "- ~- 01. ._~.
en I..&.'t" ,.1/ ..... "'" --.,z,
z 11f) .a' _\. • '- 4.;;
W v '" ~

.-- ..
0 ./ '-

• -

IO{
I'

,
"'----..:

"-

'"
/D()

~ /0 IL 1'1 '" IB ~O ~L It./ if"
MOISTURE CONTENT. PERCENT OF DRY WEIGHT

REMARKS

I·
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



{
"

I,
'.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SCS·ENC-352 (lEV. 3-10'
fiLE CODE lNC-22

MATERIALS U. S. DEPARTMENT of AGRICULTURE COMPACTION AND
TESTING REPORT SOIL CONSERVATION SERVICE PENETRATION RESISTANCE
~ROoIECT ;?SwC D F//'}~duJo.......r ReacJ, 6 AJ'/7-on ~
FIELD SAIIII~'

LOCATi / tit- oCb ~
DEPTH ,

~

-23 3.0 -t',/,o
GEOLOGIC OAtGIf ITESTED AT IAPPROVED By DATE

SML

CLASSIFICATION SC LL 58 PI 32- CURVE NO. .5 OF ~

MAX. PARTICLE SIZE INCLUOEO IN TEST <~~ • STD. (ASTM 0- 698) 3; METHOD A
{MINUS NO.4 Z.~4-/ MOD.(ASTM 0-1557)0; METHOD

SPECIFIC GRAVITY (G.)
PLUS NO.4 OTHER TEST 0 (SEE REMARKS)

- 1100•&.
l&I 1000<J
Z

"~
II) ,sooen """Y -- - .
l&I
a:
z 1000
0 ......
5 "'a: .00 r....
~
l&I
Z
l&I
G- o

I~~
MAX. Yd I~S.>pcf

OPT. MOIST. 1'·0 -I.
I~

NATURAL MOIST. %-CI
&. tJ~ .,.. ......
.J I..t. ""0 .C;
II) ....~ :'" -- .

I~
~...

0 I.~". /
l&I ,... , -
<J
ct
G-

1/$
-,

2:
0 lOA.
<J ....... -, .-
&a.

~- lrr

0 II.. ....... ." ..... <I:
r-. i c: .~. rOA

...... ,~ -., -"'f, -_.- _.
)- ~ -'''A ",A.... Uo:.n ... ....... ""\l A 0- ---
C;; ~.. V' ....... -VA

'"

Z 1- ..
-' ..L ....

l&I .......
_.. -

0 "' ..4

l 'J.... ....... -I~

10 "' K. I\.--- .....
-...;

90S
......

,2- III I' I ~ z., ~1- ~tI 1.t- I.e, .tIo

MOISTURE CONTENT, PERCENT OF DRY WEIGHT

REMARKS'



SCS·ENG-3S2 (lEv. J.llIl
filE CODE G-22fN v

MATERIALS U. S. DEPARTMENT of AGRICULTURE COMPACTION AND
TESTING REPORT SOIL CONSERVATION SERVICE PENETRATION RESISTANCE
PRO.l£CT -~;:rWc D Flood V-../o. l./ R~oc.A L ..til'l Z. ~n a
"ELO fiE No,

LOCATj(,!9of 66
... 0£1"' I-"31 () -2. a

G£OLOGIC OR'CllN ITESTED AT I"PPROVED IV DATE

51'1,L

CLASSIFICATION CL LL zr PI /3 CURVE NO. t" OF "MAX. PARTICLE SIZE INCLUDED IN TEST < ;:( • STD. (ASTM 0- 698) 8; METHOD A

{MINUS NO.4 z.c,4-' MOD.(ASTM 0-1557)0; METHOD
SPECIFIC GRAVITY (G.)

, PLUS NO.4 OTHER TEST 0 (SEE REMARKS)

- 1500•&.
w lOOO0
z
t! '\
II) 1500
ii
w
~

Z 1000
0

5
~ 600 "\...
W
Z
w
~ 0

MAX. Yd IZ()·q pct

OPT. MOIST. IZ.5' -J.
1'/0

NATURAL MOIST. %-0
A

I~. I.l'"• ........
..J -/

0 / K
(I) ~.

LJ
..

0 .....,. J
W IlWt-

Ao. J
., -

0
Cf -"" / .n. 1-
~ uS w:- I/ I~ roo....
2 I'.. ....
0 , i"\. ..>. ...,.....
0 J ~ Ih '-:'1'

... 1/ '" .~. ~.
I-. -'4 -~

0 /ZtI
u ./ '.r-. '" rlh

~,

; ...l '" " .- -"'{I r'l' - .

)a .e...'''' 1· ...... I'.. [I t>~. .~

!: <Y ':"\ " 'A' '7W> -
(I)

liS ... / 1.0'. ~

Z 1C:I.'9 "-
W /

_. ---
0 " ......

- -
/10

lO "" L"
...... .A..;

~

"' K:

It? e 10 I~ It{ /11I Ie zc Zz. z4

MOISTURE CONTENT. PERCENT OF DRY WEIGHT

REMARKS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



c

/.s-D

43

SPECIFIC GRAVITY

2

LA9OAATORY NO 6'sw /370

IDATE

.
:t. '

.. .. .,
, , ..

.,
i

+

~ ~

'1fti
,

it..
i- -I )1 ,..~ ... +

NORMAL STRESS (er)

DIRECT SHEAR TEST

f !+t- .f ....·1~. .,

. .~ 1..
I-,::l: -~1=:

-.
E~if.t5:~~.j~... l.i- •

~ .. U::~. ..
IU

,
a: .::;......
l-

I _
l'

(1) H+ .. E
C)

~....
z /0
ii ..

!1 ~l: ..< •IU
%
(/)

- . ..
0 /G)

SHEAR VALUES

.. AT MAXIMIAt STRESS

AREA (sqin) ITHICKNESS (in)
"'t, gl ~O

TEST NO. I

1 I
..

.... i

... ,

'... ...
of

~.
~

.,

~

........ ...

/NIT MOISTURE. 'It. 7 /-'9 Zj
DAY DENSITY "jit... "c. ../.50 /. s+ /. -4-2• 0,.1

IMT. VOlDi RATIO,

i
TEST OUltATIOH. ,..In., ~7~ 4-Sa -+fp9

H F.INAL MOISTURE. % lt5'.s /7,L lIP,?,.. NORMAL STRESS /-+ 2../7..........
- ,

4-.S" ~.fe, IZ."MAX. SHE~ STRESS, .....- :

TESTED AT 1APPROVED BY
oS I~L. j /.. //VG:J,J.N

1.-

TYPE OF SPECIMEN

CLASSIFICATION ~ L LL 28 PI II

RATE OF LOADING (in/min.) 0 -"tJtJ / IMOISTURE CONDITION
~ ri.()CJPEi/

/

FlELO SAMPLE NO. O£~~ I ,GE6LOGic ORIGIN

-u::z:: - t:. .". •e1 -.s-:"

PROJECT and STATE

.eW~ L/ /L~~~~"",,/ ~r,,4c;l/.,..,I. ."dL!.z.zo,vA

TYPE C1F SAMPLE

UNDISrvR8EO

(1)
(1)
IUz It>lll::
0
%...
z /5
IU
C)
Z
< U>%
0

REMARKS

._ .c........
MATERIALS U. S. DEPARTMENT of AGRICULTURE

TESTING REPORT SOIL CONSERVAnON SERVICE

I·
I
I
I
I
I
I
I
I (
I
I
I
I
I
I
I
I
I
I



c

~ ::rr:~.t.

, "I~;

-; .

DATE

SPECIFIC GRAVITY

Gs (-)'4 2.'S
Gs (+)14

Gm(bulk)("') t4

2 3 4

12.2- 12..2-

/.+8 /.57.
..-11-2.8 383

/~ 2./
/'-.3 z.s:o

~ ~ r'.;:.i: .1 11 t'
li-:~·.................. ~~~ ...

NORMAl STRESS (er)

LA8ORATORY NO dsw / 37~

ISAhtPLE LOCATION

DIRECT SHEAR TEST

SHEAR VALUES

o

¢

• ;~i I-A_T_...._llJ_MUM__S_TR_E_S_S -+_g...;;-.7~_+--=a.:;;.'ZS'"--.;;;.......,""'"

/

RATE OF LOADING (in/min.) CJ I 000~ IM~AR};C~~

CLASSIFICATION C L LL £f' PI ZO

TYPE OF SAMPLE TESTED AT IAPPROVED BY
VNOIsrVRI3EP S,N,J.. J ,L//VCoL./'I

PROJECT cIIld STATE

£Ewe () /"L"CLJw,J,/ .£,,~t:'~#~ A~r!2t:'HA
FIELD SAMPLE NO. DEPTH I 'fGEOl.OGlC ORIGIN

7J!I -8 c;.f: -" /. (/

MATERIALS u. S. DEPARTMENT of AGRICULTURE

TESTING REPORT SOIL CONSERVATION SERVICE

REMARKS

,_ IC:I_....

5

0

~f
(I)
(I)
wz

2-¥

~...
~ 0
W
c:;I
Z
4(

t:z:
0

1

I
I
I
I
I
I
I
I

I \
I
I
I
I
I
I
I
I
I
I
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IDATE

SPECIFIC GRAVITY

2

LABOAATORY NO 8~JVJ38/

¢ C

35 Zoo

'$. H ~
~.....,~ ...

r:

Ii

.., 4:1.1 i-! 1.7 ii-to -I
t-

o', .;
•

of

1

of -+- 1" " .:+
:1 tot

:; ~

z..o 30/0

/)..0

NORMAL STRESS (cr)

~. I

DIRECT SHEAR TEST

• 0 ~I

LL .;)9 PI /'1"

o

DRY DENSITY ]it. tI--

/

lNlT. VOID RATIO

SHEAR VALUES

AT MAIUIIiMiI STRESS

IMlT MOISTURE ....

IMOISTURE CONDITION
rL.tJt:>,OEO

AREA (sq.in.) ITHICKNESS (in)
-+.9 /"0

TEST NO. I

TESTED AT APPROVED BY

5.~,~" ~/AlCPLN

DEPTH. , I~EOI.'bGrc ORIGIN

1.0 -2.0 I

itHt ~.-. ; ....... .
-+..4. •.:_••_

~
.t1 .

TYPE OF SPECIMEN J?t>V/110

RATE OF LOADING (in/min.) O. t)at)&:,
TYPE OF TEST (l '" 1'\ _~..., J, d 1:1 k J
CLASSIFICATION .sc

PROJECT CII}l,STATE

/"(' V.IC D

TYPE OIF $AMPI.[

LJNO/5Tl/RB£O

FIELD;t;!LE NO.

.:v, -10

REMARKS

MATERIALS U. S. DEPARTMENT of AGRICULTURE
TESTING REPORT SOIL CONSERVATION SERVICE

,_ ICI_....I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I ,_ .e....
'-64 LABORATORY rtO~W /330

I
MATERIALS U. S. DEPARTMENT of AGRICULTURE

TESTING REJ)ORT SOIL CONSERVATION SERVICE DIRECT SHEAR TEST

I
I

TYPE OF SAMPLE TESTED AT j APPROVED BY

UNO/Sr/JRB!=o S. N,L..~ L /./VCO.4Nj

CLASSIFICATION ,A1 L LL ~9 PI /9

IDATE

SPECIFIC GRAVITY

4

c

3

/S,j

GmCbulk)(+) 14

/.4-7 ./.+8

/5,/

NORMAL STRESS (00)

DRY DENSITY ~ 9/C<• 0 ,.f

INIT. VOIO RATIO

.......

TYPE OF SPECIMEN nOVN0 AREA Csq in) ITHICKNESS (in)
...;1..9 /,0

1'1' ~rt:. ,~',~ , 1 .. H·
-H..p. 1+ j.:t _. TEST NO.

.t' .. __ I lHI1 MOIST~E. "4

RATE OF LOADING (in/min) IMOISTURE CONDITION
0, OOt;) 0 F 1-000$D

REMARKS

I

I

I
I

I

I

I

I

I

I;

I

I

I

I
I /



I
I ( MATERIALS u. S. DEPARTMENT of AGRICULTURE

TESTING REPORT SOIL CONSERYATION SERVICE
DIRECT SHEAR TEST

I
I CLASSIFICATION. C L - IV1 L LL -:<~ PI ~ SPECIFIC GRAVITY

o

4

NORMAL STRESS (IT)

-"f ':J
DISPLACEMENT

10

TYPE OF SPECIMEN

REMARKS

1

1

1

I.

1
1

1

1

I

I

1

1

1
1

.C?#l1
I



I
I

MATERIALS u. S. DEPARTMENT of AGRICULTUR.E
TESTING REPORT SOIL CONSERYATION SERVICE

DIRECT SHEAR TEST

I
I CLASSIFICATION .s C LL 33 PI /¥

IDATE

SPECIFIC GRAVITY

TYPE OF TEST

I ICONTROL
Co n.5 a /, do kJ ~-u Ic" K- s r8"+/N

....-RA-n:--O-F-LO-AO-,N-G...;(::.,n..:/:..;rTll:...:·n:.:..)~J.·.L->l......"'-tJ....t)'-I-ltJ""'-/...;"'f IMOISTURE CONDITION
v "-' Ft-OCJPEO

GS (-)t4 S-7.6

Gs (+)'4

REMARKS

~ ~... ., ., INIT MOISTURE.... JI. / I././ /J,)

42

NORMAL STRESS (cr)

ARE~~ ITHICK~~(in)

~ '+I
... ~~ TEST NO. I

t

.,
t

;ftJv/Vp
++t r

~ 't-t

~

TYPE OF SPECIMEN

'2D

-..- IS
~
LIJ
a::...

/0(I)

~a::
4(

5LIJ

~

0

2

I
I

I

I

I

I

I
I

I

I

I

I

I
I



/

4

C /

S~

/

g ~11
1+1i: ··+.;'H· I++f·H

~~Iii' ff

Z/

3

2.8
1.(P3

SPECIFIC GRAVITY

2

I..p.7
/0,;'

DATE

LAllCRATOF!Y NO. 6!..sWI -1-28

ISAMPLE LOCATION ~

/~~"~,, E:.

DIRECT SHEAR TEST

NORMAL STRESS

MAX. SHEkR STRESS,

SHEAR VALUES

-v /

AT MAXIMUM STRESS

NORMAL STRESS (cr)

FINAL MOISTURE. 'llo

DRY DE........ '1( tlee...... ,. 0 lOCf

INIT MOISTURE. 'llo

.NIT VOID ItATIO

TYPE OF SPECIMEN _ 8a U/yD AREA(sq.~) THICKNESS (in)
"",.., ~ /'0

TEST NO, I

RATE OF LOADING (in/min.) "" 0 A A /_ IMOISTURE CONDITION
G/. V~f&1 /VAT. #20

CLASSIFICATION S C. LL .58 PI / 9

FIELD SAMPLE NO. 1..ct~H I , IGEOl.OGIC ORIGt4

J7r- ~J 7·" -/(}.()
TYPf OF SAMPLE TESTED AT APPftOVEO BY

f.)NO/S n~fl13eD S,~~. J L//l/C~L/Y

PROJECT and STATE

J?/..J~rl ;,r:-L"oPAI.;tIy ~E'A"## t I ,/ffr.zC'/VA

REMARKS

MATERIALS u. S. DEPARTMENT of AGRICULTURE
TESTING REPORT SOIL CONSERVATION SERVICE

'_ICIMI....I
I (

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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r8sW I4.07

(~N-DISPERSIVE)

(TRANSITIONAL)

o
t..SSl<1J37Z

o
~'5c.eJllf.9

8SkJlU'j 6&G14JIJII

~8S"WJj1' ~8SWJ3~7
r!J!:,J '~'3o (.)

:1-~$1.1I3'3
ZONE A ( DISPERSIVE)

C8S~1.t0'2.

Z~E B

ZONE C

lao. ... I I I I I I II I I I I I I II I I I I I I I I Iii •

bJ....
o 80z
bJ

~
"--

~
:;, 60
(5
o
en
....
is
ffi 40
CL

-

20

6~SWIUO

~8ScJI41'J
o
~8SWI4:J.7

r ssw '3"o

200 300
oiii I I I I I I I I I I I I I I I 1 I I • 1-1 I • Iii I

0.1 0.2 Q5 1.0 5.0 10 50 lao

TOTAL DISSOLVED SALTS IN SATURATION EXTRACT IN MILLIEQUIVALENTS rER LITER

(TOS • Co + Mg + No +K)
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I

430-13-5file code:

Date: July 19, ]995

Midwest National Technical center
Federal Bni 1ding, Ib:m 345
100 cenb~ Mall North
Lincoln, NE 68509-3866

FTS 541-5363: OCmmercial 402-471-5363

Soli
Conservation
Service

roBERl' H. ~1:Wt

Analytical Staff reader
National Soil survey Laboratoxy

Att:aehnEnts

Attached is the dleni.ca1 data requested. Clay mineral.ogy should be

available in Septarber.

~

0::
C. S. HolzhE¥, Head, NSSL, !rNlC, SCS, Lincoln, NE

To: lorn Dunnigan, Head
Soil Med1anics Laboratoxy
512 South 7th Street
SCS, Li.ncx>ln, NE 69509

(j 11Ie Soli Con..rvatlon service
" an agency of the

~ United State. Department of Agriculture

Subject: Soil Analysis (Rl'85-SM201)

G~ United States
'l. Department of

AgricultureI
I
I
I
I
I
I
I
I
ill

I
I
I
I
I
I
I
I
I



- - - -'ESlliNAUD,
--------,-. - - - - - - -

~. • LtD AS:
UliE 1 of ..ISS

t
u. s. DEPA8TdE~T OPAGRlCULTUal
SOI~ CO.SgR'AT~OH SEkVICK
'AtiONAL SOIL SOB'al L18oRlroat
Ll.COL_, IE~iISKA b6506-J8bb

SAnPL~ NO. H~T1432-JqJ8

PEOOI NO. b5T 70
PROJECT '0. 85T 21

DAtB 0111S/ll5S 85 -

saL-LINCOLN

GEMZRAL nEfm)DS 101A, 2A1, 2b

-1-- -2-- -3-- -It-- -5-- -6-- -1-- -6-- -9-- -10- -11- -12- -13- -14- -15- -16- -17- -ld- ~19- -20-

------ --------------------------------------------------------------------------------------------------------------------------
SUPI.!

10.
HZ. DEPTH'0. (Cftt

EML
11>.

(- - -TOTAL - - -t (- -CLl!- -t (- -SILt- -t (- - 
CL1Y SILT SlND r1HE C03 'lIE COAi~B V,

LT .002 .05 LT Lt .002 .02 .05
.002 -.05 -2 .0002 .002 -.02 -.05 -.10
<- - - - - - - - - -'- - PeT or <2"" (3Alt --

-5AID- - - - - -t (-COAISl rkAcTlu.SC8at-) C>£aft)
, " C WC - - • - II.EIGtJ'r - - - - rrt

.10 .25 .5 1 2 5 ::.!O .1- peT or
- .25 -.50 -1 -2 -S -20 ··/!J 75 lIif(l.!
- - - - - - - - - - -> <- PeT Ot <7~aft(381t-) SOlL

857432
857H3
8571134
857U5
8571136
8511137
857U8

15 0- 0 8SW1361
2S 0- 0 8SW1369
JS 0- 0 85WlJ72
ItS D- O 8SW1379
55 0- 0 8SWl381
6S 0- 0 8SWl388
75 D- o '8SWl393

SlIIPLZ
110.

8571U2
857UJ
85n311
851.35
857'36
851.37
851438

(- .H40AC BXTIACfAdLB BASBS -t iCID- (- -CIC- -t BIeR SII 81Sl col AS US. C1SOII IS (- - - -PH - - -t
CA IIG III k SUII Itt SUII 1IH1t- III SlTUB1TlOI Clm30KII5 GtPSOIS S11' CAC1-2

HZ' 58sa 5851 5851 5&51 BaSts CATS OAC 5011 liB_Ole <2M ICft <211a <201111 PASTE .0111
.0. 6N2B 6020 6P28 6028 6851 SUA 5188 502 5£ 5<:3 5C1 6£10 8R1 ,;,u 6F4 bC18 ec" 8CU

<- - - - - - - - - -IIIU / 100 G - - - - - - - - - -> PCT <- -tC'l'- > PCT <- -Pt..,. -> 1:2

1 2 ,.ao - 7.3
2 5 1910 - 7.6
3 q 15110 - 7.b.. 10 18tJO - 7.OJ
5 11 2320 - 8.0
6 12 2610 - 1.9, -
1 8· 1790 - 7.1

----------------------------------------------------------------------------------------~--------------------------------
(- - - - - - - -IIlTIR IITI1C'l!0 raoll SlTOIATlD PlS'tl- - - - - - - - - -) (- - - - - - - - -ftllflllLOGI - - - - - - - - -)

TOTAL IL!C. (-- - - - - - CLl! - - - - - - -) .
Cl IIG Ii K COJ HC03 CL SOli 103 H2O SALTS COlD. (- - -- X-BAt - - - -) (- -DfA - -) 1'O'UL DCIl

SlIIPLl HZI 1ST. 8Ul ICES lfBArK
10. 10. bl18 6011t 6P18 6018 6118 6oJ18 6K1C 6t1C 681C 81 8D5 BIIHOS 7121 7121 1121 7121 113 1&3 78U lBll

(- - - - .. - - - - - -II EQ I LIT!R - - - - - - - - -> (- -Pet -) len <- .ILA'1'IYS AIIOO.!S -> <- - - - -PCT - - - -)

8571tl2
8511133
8571&3.
857lt35
8511136
8571137
851U8

1 10.6 2.5 Il .0 0.5 - 2.1 6.9 1.11 5.9 33.9 TR 0.H3
2 2.2 1.0 6.9 0.5 -- 11.5 3.1t 1.8 -- 31.6 TR 1.0b
J 2.6 0.8 11.1 0.1 - 3.1 3.2 1.1 0.2 57.9 'fR O.dJ.. 0." 0.1 1t.9 0.1 - ••0 0.1t 0.9 -- 55.9 TA 0.52
S 0.3 '0.1 1t.9 0.' - ".3 0.11 0.7 - 31l.2 'tB 0.52
6 0.5 0.1 6.8 0.1 - 5.5 0.5 1.2 -- 22.5 TR 0.10
7 1.3 0.1l 7.6 0.2 - 3.1 3.B 1.4 -- 31.8 TR 1.01

--------------------------------------------------------------------------------------------------------------------------

ABALIStS: S- ALL 01 SIEVED <2ftft 8ASIS



--
,,,--.- .-- ---------------

aISIGNAT!D
PAG£ 1 or £ ~AGaS

SA tlPLED AS.'

SltL-LUCOLIt

GENERAL "EfHODS 1811. 211. 28

DATI 01/15/85 SAftPL~ NO. 85~7439-1'4~

~EDON NO. OST 11
PROJ£C~ NO. eST 27

u. 5. DIP1MTII8.T OP AGKlCULTUBI
SOIL COIS£k'ATIOI Sta'IC!
kl~IONlL SOIL £UR,~r ~180il~Okr

L1'COL•• 128klSki b8~08-Job6

-1-- -2-- -3-- -4-- -~-- -6-- -1-- -8-- -9-- -10- -11- -12- -13- -1'- -15- -16- -17- -la- -19- -~o-

------ --------------------------------------------------------------------------------------------------------------------------
SUIPLI HZ. DEPTH

10. 'W. (CII,
SML
N).

C- - -TOTAL - - -) Coo -CLlJ- -) COO -SILT.., -) Coo - 
CLAY SILT SAID 'lIB col lIIZ COARS8 'P

LT .002 .05 L1' LT .002 .02 .05
.002 -.05 -2 .0002 .002 -.02 -.05 -.10
<- - - - - - - - - - - - PeT 0' <21111 (311) - -

-5111)- - - - - -) (-COlBSa lUCUOU (lSft) -) (>2at1'
, II C wc - - - - VBlGHT - - - - vr

.10 .25 .5 1 2 S 20 .1- ~T or
-.25 -.50 -1 -2 -5 -20 -15 7!J IfHOLt.:
- - - - - - - - - - -> <- pct or <1~lId(jU')-> SOIL

8571139
857UO
85""
8571l1t2
857 3
85"....
851..5

15 0- 0 85Wl397
25 0- 0 85Wl400
3S 0- 0 85Wl402
ItS 0- 0 85Wl401
55 0- 0 85Wl4U
6S 0- 0' 8SW1419
75 0- 0 8SW1421

------ ---------------------------------------------------------------------.....----- ---....._~-------------..- ----
SlIIPLI

10.

C- IIBII01C Bl'l'BlC'l18tE B1SES -) lCID-
Cl ISG IA K SOR l'Il

HZ' 5851 5B51 5851 5851 BlSES
10. 612E 602D 6P28 6Q28 6H51

<- - - - - - - - - -RIQ I 100 G - -

(- -eIC- -)
SUIl IKIt-
CATS OlC
SUA 5188

- - - - - ->

nCII
11

502
I'C'l'

5&8

5B

BISE COl 15 815.
SATOUTI01 ClCO) OHIIS

SOfl IHIIOlC <2M /CII
5C3 5C 1 6110 8B 1

<- -PCl- > PeT

ClSOll 15
GIPSUIS

(211fl <101lfl
U1l U"
<- -PeT ->

(- - - -PH - - -,
SAT CICL2

P1STI .0111
uC1B bcn 8cn

1:2

857'39 1
857""0 2
851Ul 3
857""2 If
857"3 S
857UII 6
8S7U5 7

20
1
3
)

6,
'fR

1160
21t 10
3380
'260
2080

'0620
2610

7.~

7.11
7.B
1 ••
1.11
7.6
7.11

-------------------------------------------------------------------------------------------------- ------------------

RZ.
10. 6118 6018 6Pla 6Qla 6118 6~'B 611C 6L1C 61S1C

<- - - - - - - - - - -1110 / LITER - - - - - - - - -)

- - -IIl'lIR IlTB1CTED PROfl - - -) l- - - - - - - - -ftIHERILOGI - - - - - - - - -)
ELBC. (- - - - - - - CLI' - - - - - - -)
COND. C- - - - I-BI1 - - - -) (- -D1'1 - -) TO'llL DOd

8A31 IBS WIITH
1IIlII0S 7121 7A2I 7121 7121 713 713 7811 7UU
/CII <- IEL1'l1'1 1110Ut'!'S -) <- - - - ~PCT - - - ->

504CL

SATUIATED I'lSU- - - - - - 
TOTAL

103 H20 SALTS
EST.

81 805
<- -Pet ->

C03 HCOlKftAIIGCA

(- -
51"p1.2

10.

857'&39
857••0
851"'"
857U2
851U]
85716....
857""5

1 1.5 0.3 18.6 0.11 -- ".2 8.2 ...0 1I.11 2&.9 'J'R 2.11
2 2.1 0." 0.8 0.2 - 2.1 0.8 0.5 0.2 115.5 'fR 0~J6

3 0.9 0.2 1.9 2.9 - ".3 0.6 0.9 - 21.1 TR 0.61»
II 12.1 3.5 8.1 0.6 -- 2.9 11.2 '6.1 -- 27.0 TR 2.19
5 0.7 0.1 3.9 0.' -- l.) 0.6 0.7 0.2 57.b TB 0 ••9
6 1.1 0." 0.6 0.3 - 2.1 0 ... 0.6 0.2 22.3 TR 0.31
7 2.6 0.7 0.6 0.2 -- 2.7 0.5 0.7 0.1 3'.3 TR O.It 1

------ --------------------------------------------------------------------------------------------------------------------------
ANALfSr;s: S- ALL ON 51 EnD <211ft BASIS





I
I
I

.....

Greiner
Engineering
Letter of Transmittal

Greiner Engineering
Sciences, Inc.

02590 North Alvernon Way
Tucson, Arizona 85712
602327-3413

A Greiner Engineering, Inc. Company

~240 East Camelback
hoenlx, Anzona 85018

602 275-5400

Please refer to this numberin all correspondence.

Attached please find:

Reference # E\O\0 \ z..

I
I

I
I

I

I
I

I
I

For-sE Review and approval/comment

Signature and return

Appropriate action

_____ As requested

_____ For your information

I
Remarks _

I
I
I
I Copy _

I
I





Copy --'- ~ _

----~._._._-_._-~----------------------

A Greiner Engineering. Inc. Company

~240 East Camelback
Phoenix. Arizona 85018
602 275-5400

Please refer to this number in all correspondence.

\

Greiner Engineering
Sciences, Inc.

o 2590 North Alvernon Way
Tucson, Arizona 85712
602327-3413

To \tJe-b~e'4\1\' \ ~~\AD~\~k.
:"]~15,r.:~:lTO~f."cl
~\(jev\\) '~-z... ~~~(p

. I

Date~lt&G
SUbject};:WGb 12ea~ ((? ~,~\Ol-\~\ \\A-t~~;>\)lH.\ ·k
~~ M~\u? A.w>\'f~ ("'\ore- .£1,\;1y "1A1>\Y'7~

Attached please find:.

oem. Ib, t'y1r';>\l\'<:' \A~--hC!i\ -\oj" L11~,:\yD.i'Je ';'IA~
n'f(>:.J.w/12m.lbtlr~'.-----

Letter of Transmittal

Greiner
Engineering

For Review and approvalicomment

____ Signature and return

___-c- Appropriate action

/' As recuested

..m.~,L°C:::":V\r·uc~\;cMS t\=~G =Jt=-tM~\~e~
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Greiner Engineering Sciences, Inc.
Job No. 2l25Jl08

EROSION ANALYSIS SUMMARY

Allowable Calculated
Tractive Power Tractive Power

Location Condition (lbs/ft sec) (lbs/ft sec)

Sta. 28+85 to QlO (as-built) 3.0 0.0126

Sta. 90+60 1/2QlOO (as-built) 3.0 0.0227
QlOO (aged) 3.0 0.0363

Sta. 90+60 to QlO (as-built) 0.24 0.0182
Sta. 122+00 1/2QlOO (as-built) 0.24 0.0349

QI00 (aged) 0.24 0.0547

Sta. 122+00 to QI0 (as-built) 0.42 0.7891

Sta. 127+00 1/2QI00 (as-built) 0.42 1.5216
QI00 (aged) 0.42 2.2484

Sta. 127+00 to QlO (as-built) 0.18 0.0752
Sta. 156+00 1/2QlOO (as-built) 0.18 0.0844

QlOO (aged) 0.18 0.1263

Broadway Road Bridge QI0{as-built) 0.18 2.5258
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/ 1°7
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(fig. 6·9)-
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paf

par
,flo

). 6.0ZD5

(Fig. ~ -6)
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2-37

• OO~

(Fig. ~ -5)

(Fig.'-I~)

1.40/

) ( 1·3

) (

1
00U

Qloo(aqul) sta... qO+GO to 12.1+00

TRACTIVE POWE R T~· t5 'SHrn ~ fit 4

-_.

-r ( 14SLb· 0.0tJS-%

( Tbt -Tb ) •tiX-Tb l,a ./

'r ) (Z.~7 'Be) (186 2-:--7Lot • ( i.6 0. 0].&1 - Q.o~ + 0.0~ ). o. )).81 psf

3. Tbe -Tb (Tbc/Tb )

Rc/ b • 31.4.43 •
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Lela .H;_iO • l.gl t//
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psf
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5ta.. C0 +~o to III +00

T~· 25 15tt£ET 3 ~ A

(fig. '-6)

T

Ib.1j / •

7.40./ •

(Fig. ~- 5)

AoZ

TRACTIV~ POWER

bId • --:.:II:.;;;;O~_ =
Ie .6.515

145 '''7La • (O.O~ ) ( l.iS ). O.o[M pSf

R../. _ S 14·43 _7b - 110
'J.-

Tsc/ crS= '''2~./
rr ( /(,'7 z/o
. '-se· o.o~ ) ( I.Zb·)· D.Oltl

( Tst -Ta ) •
fae . t's 1.0 v'

.,. ( ) (210 /(,7) (1(,7 z.../O'"st· 1.0 o.o~ - O.oJ..f3'Z' + 0.0\-8'2,.)- o.ow
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I
I QIOO eJ) 'Sfa-. qo +f:x:> fo /2:Z.+ 00

POWER. TR-Z5

I
I 6. Calculate Tractive· Power

I T.~ • Tb , be, etc xV

I 18'0 434-
Lb .( O.o2et5 ) ( '2,31 )- O.om

I
Lbe-(

ZS7
) ) - 547

o.o~ 0,025'[

I Tbt -,
237

) ( ) -
541

o.oM o.o~

I Ts -{
!{,p7

} ( I ) - 38(,;,

o.oJ$"'! I o.om
I

I Tsc -( ZIO

) (
i ) . 4135

o.om I o.~·t
I Tst-( vo ~e£'

o.ow ) ( 1.31 )- o.o~

I
I

9. Check each ogo,nat Fig. '-15

UCS • 440 e -:. 1:20

I rr all. & 0)4 Ibs/rf. sec.

I All I I ;,' - ~-~rJS\J"-- roJ'1e.... .jFI

I
I \'7. I:J

.\01
('I'

\

I ~vl'~'

I
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T at~ )1·3% • __o....k%....o....O.3 pSf

ZS·3

t3( s-B )( 10

= ~x Icr

(fig. 6-' I)

(Fig. 6 -")

d7s • 0.1 MM
d,S. 0.15 MM
dso • 0.05'5 MM

Ks • d.S in ft " 3.28>'. (0- 4 (for 0.1 Mr,)

Se • 0.0035 ~

T water· 10 .or.
UC Srren9fh· 560 Ibrft l

Somp'~ No. • YI - 25 (3 -4)
Station· 17.2. +00 to 1'21 ;'-00

RWc.D FloodwiJ.v - R~ iD

0'10 (~s- budf) 5t~. In +00 to 1~1 too

{fig. 6-9)

POWf.R TR - t5 'SHUT...Lor 4

_
-;::=:::::;==5.=1k:>::;:;:::;::=:::::;=_= = Q41.3./. J (3"Z.2. )(3. Zg X 10-4)(0.0035)

cfs----""'---
. (t-----

v
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./9 Ks Se
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9 V Se = "":"(3-2-.2~)(-~i-.1"''''-IO--·~§.)~(O-.-O-03-5~)---
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psf

1370

) • ---.,;0;;..,;.,_(A.-ttf~_ Psf

\'3 0 5'
) • _0_,__l.et.t1......._p~f

(Fig. ~ -6)

1.05

1.3

(Fig. EJ - 5)

(Fig. '-I~)

) (

) (

TRACTiVe: POWE Q TQ· t5 ISMI!IT -Z..- at A

bid - _ .....33__ • __/15.....1....I ....v_/_
2.1

t ( 1305
be· o.~

(-:p.~:+: ). 656/

"r ( ) (1370 \305 ). (\30$'"). 1343"bt· 0.5S 6.1~ - O.~ + o..J..e41 O . .L.n'b

3. Tbc -Tb (Tbc:/Tb )

Rc/b • g14-43 •
:s3

·5TAT~
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I
I
I
I
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I
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(fig. 6-b)

(Fig. b-Il)

15.1/ ./

24.63/ .

(Fig. ~- 5)

I' - __ T

12..1 I
1.05') a _0_.~.....~ -..1_ psf

(Tsc:)
1'5

TRACTIVE POWER. TR - 25 f!tf£ETJ cI......1:-

AZ

~ 10030 liS;'

'"8 • (:).~~ ) ( /.15 ) • ____.o........JH1..........._ psf

Q _/. _ 6!4.43 _
7b - 33

Tsc/ crS= 1.05 /

·Tsc • ( 0.~~ ) (

( Tst -Ts ) •
t ae • 'rs 0.58 /

". ( )( 1"-1\ I/S~ 1153 IlB7
'"5t ·':J~3 o. L.:6JS'f - o.!.f<1f ) + (o.;.;..qj )- o. rnz, psf

5, '£"5 :: 1"' (Ts/T)
bid = _3_3 _

2.f

6. T!»c • Ts

I:iTA1~

I _.,. ....
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I
I
I
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- _. .---..

All plot 'f'. AJOfl· ErOSIVe... tone... I

rig. '-'5
Co: z~psf

Ibs/ft. sec.

TRA.CTfVE

AZ

9. Check eaCh ogoin:.t
ucs. 5bO pst

cr all. & 0.42.

6. Calculate Tractive· Power

. .
T.R • Tb , be, ctc xV

.
1.305 7S'"J 7Lb .( o. ,*-1 ) ( 5.1~ )- O.~

Lbe-C
1370 )~). 78t;)1

D.i4t4 o.~

\3"1-~ I 773(P
Tbt -, o. i-M5f> ) ( ! ) .' O.1"tB'3

I..
: Ts -(

I1S3
) ( ) - ~"41

o.l-t"lf o.~

Tae -(
IZ,\

) ( ) - eo"" 7'$"
O.I..Y31 .. O.~

JII B7 (,B37
Tst-( O . .l-1fi;b ) ( 5.1~ )- O.1t:*'Z.- .

~U.JCCT

15TA1LI
I
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I
I
I
I
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I
I
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MM

MM
MM

,. 3.15 i'< 10-
4 (tOr 0.1 mrn)

3,2.8 . g= ~x fO

d7s • 0.1

d,s. p.15

dso - 0.055

Ks • d.S in ft

(f;g. 6-")

(Fig- 6 -II)

Se • 0.00:35 ~

r .o~water • 70 . r.

UC Stren9th· %0 Ibrft l

Somplt! No. • ][- 25 (3 -4)
Station· /21. t (X) to III t CD

Yz QlOO (~- buIlt) dta.. /21 +00 fo /2.1 too

POwtR Til - t5 'SHUT -Lot A

v
/9 Ks Se

v3
(1.34)"

9 v Se = -::-3:.-:.-)-(~-.1-'~'-IO-"'-':r~9~.:X--o-.O-0-3-S)~-
/,01 I<. (Q-<;

v
za.~ -/ ( fig. 6-9):::

/1fp

T at -:.~~ J1.13b • 6.151Q .,./ psf~/ ~
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(Fig. ~. 6)

(Fig. '-I~)

6.03 /

) ( I,~ ) • o. ('l,S,/ p~f

)( I·OS . )-·O.Z013./ psf

O.SS /

•

--

rOAT& Yz. Q 100 (as - built) 5+0... In +00 +0 11.1 +co

TRACTIVE:. POWE Q TR· t5 'SHUT --Z. at A

bid. ___.;3....3__ • _1...0_,3,;",,;,'/__
3:2.

Tbe • ( 0.1-115

3. (IX: -Tb (Tbe/Tb)

Rc/ b • 814.43 •
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(Fig. 6-b)

·__ T

10.31 ./ .

1.15 v/

TRACTiVe: POWER. TA· 25 15ff£ET 3 cI A

AZ

(
Tst -Ts ) _
Tsc - LS 6.58 /

,/

Tst • ( 0.58 ) (O./B~4 - 0.1141 ) + (0. 1741)_ 6. 11'18 / psf

5. Ts • T (Ts/t")
bId. 33 =

3. '2.

6. 'rsc • Ts (¥SC:)
R./. 8'4.43

C/b = 33 - U.bB ./ •

Tsc/ crS= (,05 / (Fig. ~- 5)

·Tsc • (0./741 ) ( /,06')· 0./824./ psf

l~rAI ...
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8. Calculate Tractive- Power

,.
'\(;"

. \\0
\ '\

rig. ,- 15

C~ zeo r'f

Ibs/ft. sec.

TR~CTIVE POWf.R. TR· 25 !s..lrT _-4 tI A

A'Z

T. R- Tb , be, etc x V

'3. Check each ogoln$t
UCS. 560 psf

cor 0'1. & 0.4'2..

lb .( O.Iq-15 < ) ( 1.34 )- 1.44ql /

Tbc-( 0.1013 0/ ) ( ) - 1.52.1" «

Tbt-t D. W37- .' ) ( j ) - 1.4q 16 ./
I
I
I

T$ -( ) (
!

) -:

0.1741

j
1.2J3~3 1/'<.

Tse -( 0.1534 ) ( . ) :a /.34b} .f

Tst -( 0.111e < ) ( 1.34 )- 1.31tlJ v' .
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"'f,BB e
a ·~x 10

(fig. 6-")

(Fig. 6 - II)

RWC.D Rcodwt.l. - ReLlGh b

(fig. 6 -9)

IVf POwtR TR -Z5 SHUT -Lot'

AZ

/9 Ks Se
v

e= 1.930 Ib -See 2
ft 4

v= '\°7 -5

ftA+=t x 10
See

v3 (8.36)3
9,j Se = ~(-3:Z-"2.-X~I-.'1-X-to--9-~j~(0-.-00-3-5-)--

L37 I< iO-';-

T =( : :8 JIA3b • __0,_1..;;..gCf.;.;;3;..-:;;/__ psf

d 75 .: Y4·Use T Q~ REf.' STRESS

Se • 0.0035 ~

r water - 70 .of.
UC Strength· 560 IbYft l

Sample. No.· 11:-20'S (3 -4)

Station· 11,1.+00 fo III +(X)

d,s • 0.1 MM
d,s. 0.15 MM
dso • 0.055 MM
Ks • d,S in ft ",. 3.13:x 10 4 (fOr 0.: mrf\)

Q. tqbS cfs
b • 33 . ft
z- .:3 :1
n- 0.025

d • 4.Q ft
y. 8.36 'Is

1. vtfTee z
. J ;/e )
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3. Tbc -Tb ('rbc/ Tb)

Rc/ b • 3!443 • 14.63 /
33

4. tot • (fi) (T~-"('b)+Tb

Lc/ b • . '~~:_' • <0.03 /

) • o. ZG83 / par

(Fig. ~·6)

(Fig. ~ -5)

---

100T& &>100 (ilijeJ) sto... In+oo +0 121 +00

TRACTIVE POWE Q TR· t5 'SHrn ~ flt ...:L

tbc • ( o. :S5S ) ( 1.05

TbeA-
b

• _...:.1...., 0 ....5 __

'rb· T (Tb/T) ~Z.

bid • 3,? • 6.73/
4.Ol

Tbfr - 1. 3S ~/ (Fig. '-I~)

Tb • ( o. /6'13 ) ( 1.3? ). 0. '2555 ,/ par
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(Fig_ ~·b)

,-.

6.73 /--

IIDAT~ ) t-
QIDO (aqed 5to.. In +00 0 11..1 +-00

TRACTIVe: POWER. T~· 25 . I5tt£ET 3 ~ A

AZ

( Tst -Ts ) •
t se . t's 0.58 ./

Ta·(D:I~/13)( /.18)a 0.2134/ psf

!

! '"1.'
J

Tst • (0.53 ) (0.7.345 - 0.2.7.34 ) + (0.2.'234)- 0. zzq-i v/ psf

5. Ts • T (Ts/T)
bId. 33

Il . 4.Cj

6. T~c: • Ts (?sc)
n 11 5/443t<'Cb= - "",68,/33 L4 •

Tsc/ crs= 1.06 ' (Fig. ~-5)

ersc • (0·2.'2'34 ) ( l.05.)· 0.2345 / psf
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Q100 ( d) s+a.. 1"21. +00 to 11.1 + 00

POWf.R TR· 25

6. Calculate Tractive- Power

T.R· Tb , be, etc x V

lb a( 0.2.6'55 ./ ) ( 8.3'3 )- 2. 141\

I
Lbe-( O.ZbS3 j ) ) - Z.z4S4

Tbt -, o.U,z1 ,/ ) ( ) - Z.~D31

Ts -( o. '22'34 k' ) ( ) - I.B1l1.
TSC -( 6.'k34S ./ ) ( i ) . 1.i1b151·t
Tst-( O.1:2.:JJ :/ ) ( 6.36 )- l,q1..b6

9- Check each ogQinat rig. '-'5
UCS. %0 psf c.::. 2iX> psf

~ 011. & 0.4'2- Ibs/ft. sec.

FRQ:> I v£ It~ov€.

All pbt Jf) ~cM freSi!Jt- lot\e.. - \I€.ry "'w, S-U1\e.-



1,77- 8

= ~XIO

(fig. 6-")

(Fig. 6 -II)

!?WCD FbodwrJ-l,l - Reo.ch b

Se • 0.0003 ~

T water • 70 . oF.
UC Stren9th- 400 Ibrft l

Sompl~ No. - Yi - 2.1 (2-3)
Station· 11.7 t 00 to 156 +00

d 7s • 0.1 MM
d,s. 0.2l MM
dso • 0,014 MM

Ks • d,S in ft :: 3.18)( 10- 4 ( for 0.: fYirr,)

7.00

o,oM psf

(fig. 6 -9)

powtR TR· t5 'SHUT...Lor A.

_
-;:===2:.b=l::::;::;:::;::==;:=_= = 146b.3 ~. J (32.2)(3.7.8 x 10- 4 X0.0003)

v

AZ

.
Q. 1014 cfs

b • 10 ft
z- ~ :1'-"

n- r
"

)z-::s

d • 5.35 ft
V· :2 6l f/s

./9 Ks Se

1,07
V - -k+- X 10-

5 ftf- ------- iSec

f> = : 13b

v3 (Z.bi )3
9 V 5 e = -:'(-32-:2.-)(~...J..A-X'-I--O-~s)~(-0.-0-oO-3""!!!:)~--

/.U7
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= ~

JLjp

T =E
7.0/ j 1.J3b •
~
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par
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(Fig- ~. 6)
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/.0./

1
00T&
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t ( 2&0
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(Fig. 1,-6)

- T
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AZ

( Tst -T$ ) _
'rae - T, 1.0 ",/
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!;.\S
! \

\

rig. ,- 15

Co ~ ~psf

Ibs/ft. sec.

QIO (a.-;, - butlt) 'Sf-a. 121 faa to 16b +CO

POWER TR· Z5 ls.tltt .A tI 4TR~CTIVE

AZ

.

9. Check each ogoinat
UCS. 400 p-sf

tt' all. & O.IB

6. Calculate Tractive' Power

. .
T.~ • Tb , be, etc xV

t'b .(
2&c;;J

) ( )- 07'7j
o.o1il1 Z.bl 0.0110

tbe-!
-z.6~ ) ( ) - 7Sv

o.o~ O.O~

Tbt -,
t.tl€)

) (
,.,S'z,

o.o~

I
) - O.o~

Ts w( '2-'5 0 <DOC>.. ) (
I

) .O.0y? o.o~

Tsc -( z-s~ ) ( I ) . G;>(p'"
o.om 0.01-tO

Tst-(
z-;;t; (,(p<&,

o.om ) ( 2.bl )- o.o~ .
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(fig. 6-11)

(fig. 6 -II)

Se • 0.0003 %-
T water • 70 .oF.
UC Stren9th· 400 Ibrft l

Sample No. • "YI - 2-1 (z· 3)
Station· 121 +00 +0 15(;,rOO

d,s • 0.1 MM
d,s. 0.7.7.. MM

dso • 0.014 MM
Ks • d,S inft :0 3.7.8 x 10.

4 (for 0.1 fftf.j

r
Yz Q/oo (as - b()dt) :5ta.. /21 +00 fo l56toc

Z.l~

o.om psf

(fig. 6 -9)

_..,. ..
.__. RWCD Flocx::LGI.klv - Reo.c.h ~

POwtR TQ - t5 'SHUT -Lcr A

_
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. ft-----

TRACTIVE

AZ

v

I
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/9 Ks Se
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-
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psf

par
. 3°7

)- o.o~

(Fig. ~. 6)

I. l{

(Fig. '-5)

.-

2,'2.1 ./'

1.0/

) (

•

TRACTIVf. POWE Q TI:i· t5 '"uT -.2. ~ A

Tbe "b = ........._/11 1.11 ,/

'r ( ) ('307 C77) ( 7.-7') 3 u 7~bt· i.O 0.03:2:1' - o.o~ + O.o'2>t5 • o,oW

z. 'rb· r ('['-IT) ~

bid -
qD

21.43 /•4:z.

Tbfr • 1.3./ (Fig. '.,~)

Tb • ( &1'3
) ( ). ~??o.om 1.3 o.o~ p~f
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~ ( ) ('Z-"7'- e..!f~ "'4<;"" "2: 1 'Z-'-5t· 1.0 o,Opto - 0.01:61 ) + (o:)~ )- o. :)19.0 psf

psf

pst'

( Fig.6-b)

2.45
D.OW:

(Fig. ~-IZ)

---.

11.43./ •

'1.05 ,// •

(Fig. ~- 5)
z7Z...

1.11')· o.~

TRACTIVE:. POWfR TQ - 25 '!Hf.f.T~ot~

A.Z

La • (o,o1b1 ) (1./5 ).
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- - -

ligAn. .,
Yz. CV'oo (()5, .. bUIlt) 5+0... 11.1 +(X) +0 {56 +00

TR~CTIVE POWf..R TR· Z5 Js,.UT ~ dA

AZ

9. Check each ogoin~t rig." - 15

UCS· 400 psf c"'" Za:>psF

cr all. & 0.18 Ibs/rt. sec.

6. Calculate Tractive· Power

. .
T.~ • Tb , be, etc xV

lb .( "2.-77 ) ( )-
7~-z....

C>.o~ '2.15 o.C$ft

3<Y7

) (
I eA4

Tbc-( o,o~ ! ) - o.om

Tbt -,
'30 7. ) (

e;14
o,om ) - o.o~

Ts -( ZA5" ) ( j ) - 4>74
:

o,o~ o.o'"U1)
I

TSC -(
'2..72-

) ( I ) . "14-€I
o.om: i o.om

Tst-( 7..7'?- ) ( )- 74-B
o.om: 2·15 o. o.?1ff .
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d75 .: ~4· Use T a~ REF.' STRESS

(fig. 6-")

(Fig. 6 -II)

Se • o.<xo3 ~

T water • 10 .of.
UC Strength· 400 IbYft l

Somp'~ No. w YI - 2.1 (2. -3)

Station· /21+co -fa /5b+OO

d 7s • 6.*7 MM
d,S. 0.7,1. MM
dso w 0.074 MM

Ks • d,S in ft -= 3.16 x [0-
4 (fOr :). i rf'.f~ ')

Ib -See 2
ft i

I~J""T

!ZWCD F/oodvJO-Y - Re.oL-h ~

POWt.R TR· t5 'SHUT -Lor ATRACTIVE
1
00U

8I'z:71grs

_..;;;;.;.:;;..-.__ ft
_ ........... '/s

AZ

p = I,;",.:.1.....3....b __

l,u7 -5
tJ = 6 x !o ftl- ...------ 'Sec

v
/9 Ks Se

V I /:; ;-;:1,) '"\.-------

9,j Se = -.,.....3'2-..:~.}-/0-x~IO~-S~)(~'o-.0-OO-3~)~---

It07

V 27,3
( fig. 6-9)= ~-

J rip

T =E
- -- JI ;I"'" 2-71
~.-:: .. ,:)ie::> • 0.0* psf
~
27, )

vte
1. TW( V )2

. .rr/p
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BY • "'0.,1
cr-w
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Q,oo (~e.d) 5+0.. It? too +0 /56 too

TRACTiVe: POWE Q T~· t5 ISHflT--.2... fit 4'

bid • C/o • 21.43 .,/4:Z.

Tbk • I.~ / (Fig. , -I~)

Tb • ( Z'7f
)( ) . :3 .$""Z-

p~f
O,07M.. 1.3 o.o~

". ( ) ( ~C) I 3.5"'L) ( 3S!--) 3~ I"bt· 1.0 D.O~ - 0.038t> + o,o~ • o.o~
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(Fig. ~- 5)
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/

1.15/

TRACTiVe: POWER TR - 25

AZ

T '2..7/ 31"2-
a • ( O,'O~ ) ( I, i5 ). O.O~ psf

( Tst -Ts ) •
Tae: - Ls __"__0_/_

Tst • ( /,0 ) (c>,l~ -o,o~ )+ (o.o~). o.o~ psf

5. Ts =T (Ts/T)
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POWER. TR - Z5 ~In~ cI ATR"CTIVE.

AZ

9. Check each ogoinat rig. ,- 15

UCS· 400 pSt c.: ?co pst

f[' all. & o.IB Ibs/ft. sec.

8. Calculate Tractive· Power

. .
T.~ • Tb , be, etc xV

.
35l..- II,;>?

lb .( D.OW ) ( 3."Z3 )- o.@

Tbc-C
>9\

) ( I ) - 12-<, '?
O,O@ O,l~

I30)/ f~(,3

Tbt -, ) (
I

D,DW I ) - O.IM
I
I

: Ts -(
:3 , z.- )c-i->- ( e)oB

0,0* O.l.OeS.
34(, 111~Tae -( o.om ) ( j ) . O~

T5t -(
3# \ I Ie-

o,om ) ( 3.13 )- o.tl05 .
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S
1: 4.05 x 10

(fig. 6-' I)

(Fig. 6 -II)ftf
'Sec

POWr.R

AZ

v

e= 1.336

v3 (Cf.04)3
9 oJ Se = ~(3-Z-.Z.--)(:""'"'I.-01-X.-IO--~S)~(-o.-oos-:f~)--

v - U,.5 (fig. 6 -9)-
J TIp

T =t
q.04 j /.33b • 0.22.'53 psf
lb.'S

Q. 1014 cfs Se • 0.0053 ~
b • 30 . ft T water· 70 .0F.
z· 2. :1 UC Stren9fh- 400 Ib7'ft l

n- O.O1:§ Sample. No. • li- 2.1 (z.--3)
d • 3.11 ft Station • 155 +2.'5 to ISf. +15
V- Q.o4 'Is d,s • 0.1 MM

d,S· 0·21· MM
V2 p dso - 0.074 MM.

1. r-( V y Ks • d6S in ft .: 3.~g" 10-4 (for 0.1 mrn)
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)·~_-__ p$f
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(Fig. EJ-S)
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---
fOAT& QIO (AL - buILL) B _.J r? _.J B I

~ - IT rou..owo...v l"Oe.tO naae..

TRACTIVE POWE Q TR· t5 laHfn....2 or 4

bid -= 30 - Q·b53.11

Tbfr - 1.14 (Fig. ~-I~)

Tb - ( O·1:Z.53 ) ( 1.24- ) . O·"2.J,i4 p~f

3. Tbe -Tb (Tbc:/Tb )

R
c
/ b - • ---
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5. 1"$ =T (TS/'r) ..

bId :: 30 Q.6S- .
. 3.11 .

T~/T·~ (Fig. b-Ie)

T& • ( O.1.2.S'3 ) ( O.GlB ) • O.ZZDB psf..

6. T~c • Ts (Tse )'t s
:

Relb = - .
Tsc/ crs:: (Fig. ~- 5)

·Tsc WI ( )( .) . - psf
.-
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I
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8. Calculate Tractive· Power

T.~· Tb , be, etc x V

TRACTIVE POWER. TR - 2.5 Is.tUT"'.. d 4

AZ

~. Check each 09ain~t Fig. '-15

UCS a 400 psf c = 7.00 psF

cr all. & o. \8 Ibs/ft. sec.

lb .( o.t1Q4 ) ( '1.04 )- 2.5l58

Lbe-( - ) ( ) - -

Tbt -, - ) ( ) - -

: T$ -( O. t'ZDB ) ( ) - I.etqbo

TSC -( ) ( ) = --

Tst -( - ) ( 'f.04- )- - .

I·U.J~C;T
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Greiner Engineering Sciences, Inc.
Job No. 2125J108

Safety

Case No. (1) Condition(2) Soil Profile Factor

1 No Flow Cut Section 4.88
2 Full Flow Cut Section 2.11

3 Rapid Drawdown Cut Section 1.48
3A (3) Rapid Drawdown Cut Section 1.46

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Computer Program:

Cases 1 - 9:

Cases 10 - 18:

Soil Profiles:

Soil Properties

, (degrees)

C (psf)

~ (pcf)

SLOPE STABILITY ANALYSIS
SUMMARY

REAME (Rotational Equilibrium Analysis of

MUltilayered Embankments) from "Stability

Analysis of Earth Slopes," by Yang H.

Huang (University of Kentucky)

East Embankment - 3:1 Slope (typical)

East Embankment near Structures - 2:1

Slope (typical) (Equivalent Vehicle Load

at Top of Slope)

Cut Section

Cut/Fill Section - bottom of embankment

Cut/Fill Section - middle of embankment

Native Dry Native Wet Fill Dry Fill Wet

35.0 25.0 30.0 20.0

500 150 600 300

105.2 140.8 118.5 139.4
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Greiner Engineering Sciences, Inc.
Job No. 2125JI08

Safety

Case No. (I) C d't' (2) Soil Profile Factoron I Ion

4 No Flow Cut/Fill Section (bottom) 4.60

5 Full Flow Cut/Fill Section (bottom) 2.07

6 Rapid Drawdown Cut/Fill Section (bottom) 1.56

7 No Flow Cut/Fill Section (middle) 4.72
8 Full Flow Cut/Fill Section (middle) 2.16
9 Rapid Drawdown Cut/Fill Section (middle) 1.52

10 No Flow Cut Section 3.83

11 Full Flow Cut Section 1.65

12 Rapid Drawdown Cut Section 1.14

13 No Flow Cut/Fill Section (bottom) 3.73

14 Full Flow Cut/Fill Section (bottom) 1.79

15 Rapid Drawdown Cut/Fill Section (bottom) 1.34

16 No Flow Cut/Fill Section (middle) 3.73

17 Full Flow Cut/Fill Section (middle) 1.73

18 Rapid Drawdown Cut/Fill Section (middle) 1.24

Notes: (I) Case Nos. 1-9 3:1 slope

Case Nos. 10-18 2:1 slope with equivalent vehicle load

(2) Seismic coefficient of O.lg applied to all analyses

(3) Phreatic surface raised from Case 3



I I I I I I I I I I I I I I I I I I I~

IN
T

E
R

N
A

L
W

O
R

K
S

H
E

E
T

S

P
ro

je
ct

/S
ub

je
ct

_..
..:

R~W
~G~

D""
'-~

F..
:.;

;lv
:;.

:::
Jd:

:::
:'~w~

o..
:~y

'__
_J.

..:
R,.

..e
o::

:..
c..

.:.
.h.

l..
...

lOl
k2

Jo
b

N
o.

2
1

'Z
.5

J/
o

B

_
_

_
_

_
_

~
S
~
I
~
~
~
~
5
~
W
~
,
w
(
,
~
~
~
A
~
n
~
~
~
r
s
~
'
~
s
'
-
-
-
-

D
~
~
~
~

S
~

_
_
~
_

_

Cf
?v

\/



I
'+-
0 :;7.)0

~

I I......
QI
QI

..c.
V'l

i~ I!;'-ll
oQ.

~\'flU
ci 00 ;""'.":i

Z QI
.!:J ......o III
-. 0

en
t
Id
III
I:
en
~
0::o
~
-'
~
Z
0::

~ -§I
~~

0'
01
~I ~
~ Ij)

-g
:0
::l

V'l

~.e-
a..----------------- S9l- -



I I I I I I I I I I I I I I I I I I I~

IN
T

E
R

N
A

L
W

O
R

K
S

H
E

E
T

S

P
ro

je
ct

/S
ub

je
ct

_
_

R~
W~

G:
:l

oo
D'

--
.L

.E
.:

..
::

:l
o;

.:
::

:o
~d

w~
a-

~+
--

--
:.

..
:R

,~
~~

..
..

ll
"O

L.
--

--
--

--
--

-J
obN
o.

21
'Z

S
J

lo
g

_
_

_
_

_
_

~
5
~
~
~
p
~
~
~
Q
=
~
~
b
~
l
l
l
l
l
~
~
~
A
~
~
~
y
¥
s
~
I
~
5
-

~
~
~
~
/
~

S
~
~
_

_
~
_

_
r

I
I

I
7

tr
w



I
IN

T
E

R
N

A
L

W
O

R
K

S
H

E
E

T
S

P
ro

je
ct

/S
ub

je
ct
_

_
...

!..
R.l

..I
W=C

.,-
,=D

"--
-,-

F..
:.:

:lo
<=o

",,
,dJ

O:w
~a.

:+y
--:

-._
-
~
R
~
e
o
.
c
b
~
~
b
~

Jo
b

N
o.

2.
1'2

.5
J

1
0

8

I
-..

.:S
~I~

ope
.

5t
a.
bt
ld
y~
An
~a
1'
4Y
~S
l.
i'
S~

D
at

e
C

/j5
!8

5
S

he
et
_

_
of
_

_

Cp
W

I
~

I I I I I I I I I I I I I I I I~



I I I I I I I I I I I I I I I I I I I~

IN
T

E
R

N
A

L
W

O
R

K
S

H
E

E
T

S

P
ro

je
ct

/S
ub

je
ct

_--
!rz

~W~
c.:

::.
.=:

D:.
...

-..
.:.

.r.
..:

..l
o::

:=o
:.l

:d:
.::

::w
o..

=tY
_-_R

~eo
ch~

!..
.l.

..:
:b:

::.
...

-
Jo

b
N

o.
21

1.
5

J
(0

6

_
_

_
_

_
_

_
S=

:.=
.lop

e.
5+

ll.b
tll-

ty
An

oJ
ys

ls
D

at
e

q
j3

/6
5

S
he

et
_

_
of
_

_

CF
W



I I I I I I I I I I I I I I I I I I I

IN
T

E
R

N
A

L
W

O
R

K
S

H
E

E
T

S

P
ro

je
ct

/S
ub

je
ct

_
__
_!
R.
.i
W.
:.
;.
..
::
C:
..
.:
D~
..
..
:.
.F
..
l.
:I
OO
::
::
::
:l
::
!d
.w
~~
+y
--
--
-!
R.
..
::
eo
c.
h:
::
::
::
::
:~
b~
--
--
--
--
-J

ob
N

o.
zr

z.
6J

lo
B

_
_

_
_

_
_

..
..

.:
:5

~I
~o

pf
o/

Se
..

~S
::

::
..

t~
o.

b~
I~

II
~J

--
!-

M~
a1

l:
fy

.=
..

51
L=

§!
..

..
.-

--
-_

-'
--

D
at

e
C

l/
2

/8
5

Sh
ee

t
of

CP
W

-
-

W
w

~
~

-1
--

--
..

..
..

-
I

'



I I I I I I I I I I I I I I I I I I -

IN
T

E
R

N
A

L
W

O
R

K
S

H
E

E
T

S

Pr
oj

ec
t/S

ub
je

ct
_-
--
-!
..
R:
l.
.!
W=
G.
..
!=
D~
.!
..
..
F~
/O
:.
::
lo
d~
w~
a:
.~
T~
--
-I
.@
~W
~~
,,
~-
--
--
--
--
JO
b

N
o.

Z
I1

.5
J

lo
B

_
_

_
_

_
_

--'
S=/

40P
=e.

.~'
5=t

=a.
b=t

=h.
...

.,t
v'-

---
'-A

n~t
tI=

_ty
"""

's/.....s
-
-
-
-
-
-
-

D
at

e
q(

4
1

8
5

Sh
ee

t
of

r
T

I
CP

w
-
-

-
-

~



I I I I I I I I I I I I I I I I I I l

IN
T

E
R

N
A

L
W

O
R

K
S

H
E

E
T

S

P
ro

je
ct

/S
ub

je
ct
_

_
-,R

~Wi
..:

:G:
:.J

,D"
---

,-F
-"l

o""
"o"

"",
d""

,w"
",,

O-T
Y_--
,R

~e
o.

d\
=~

~,
,-

-
Jo

b
N

o.
21

'2.
5

J
lo

B

_
_

_
_

_
_

_
~
S
~
l
o
~
p
~
~
_
s
~
t
_
~
=
J
I
~
~
p
&
~
~
~
y
5
~
I
~
s
-
-
-
-
-
-
-
-
-
-_
_
~
~
~
8
5

S
~

_
_
~
_

_

CF
VJ



...91------- ---- ------
~
:.0
::l
Vl

~.e-
a..

I-0
I....

1::0
QI
QI

0 .c

i

- Vl

~ ~ ~O
I

~ ~

"t"~
. ~

I
0
Z QI
.0 ....
0 "'--, Cl

~

~I \j)

en
t
1&1
1&1
I:
en
~
a::
o
~...
0(z ~

a::
1&1

~

-



l -+ I r

\ \ \ \ '\ \ '-"
'"

IN
T

E
R

N
A

L
W

O
R

K
S

H
E

E
T

S

P
ro

je
ct

/S
ub

je
ct

_--
:..

R.:
..W

u'.
.::

:C:
..:

:D=
--.

...
:.F

...
.!.

lo:
:..

>o"
-'=

do.
:::

lJJ
"-"

'a;
=t-

---
--'

-~.
..:

::'
'''

'''
'''

'h'
-'-

-''
'''

'--
---

Jo
b

N
o.

2
/1

.5
Jl

o
B

_
_

_
_

_
_

--::
::S.

.:;,I
o.,.

p""
'e..<

---:
'S=

+=a
.1::

"""
-;,"

-'(\.J
...]r

yf-'
-A.

..>:
.D ll

Co1 L
f)/S

""-
'-"'

ls'
--

D
at

e
9

/4
/8

5
S

he
et
_

_
of
_

_

-
-
-
-
-
-
-
-
-
;
;
:
-
-
-
-
-

...
...

.-
-
-
-
-
-
-
;
'
l
r
-
-
-
-

...
...

.-
-
-
-
-
;
;
;
-

B
y
_

_
C
=
p
~
v
J
~
-
-
-
-
.
"
.
.
.
_
-
_

~
8

t
~

~
~

I I I I I I I I I I I I I I I I I I 1*



I I I I I I I I I I I I I I I I I I -

IN
T

E
R

N
A

L
W

O
R

K
S

H
E

E
T

S

P
ro

je
ct

/S
ub

je
ct

~R~
W~G

:::
.!D

:::
:.-

...
!-F

...
.:.

.!l
oo:

=:w
dJQ

wa=
-:t

y_-
---

'..
.:R

>::
:::

eo.
c.~

h.l
---

.!=
f,o

!..
..-

Jo
b

N
o.

ZI
'2

.S
J

1
0

6

_
_

_
_

_
.....:

S:::.
.:I..:

:::op
e..

5t
a.b

d,
t+

V
--u

A
n....

a1=
t-ys

=,..
...SL

...
.-

D
at

e
/I

/
/I

la
s

S
he

et
_

_
of
_

_

J
cdl

lJ



I I I I I I I I I I I I I I I I I I I ~

IN
T

E
R

N
A

L
W

O
R

K
S

H
E

E
T

S

P
ro

je
ct

/S
u

b
je

ct
_-

--
L:

Ru
:V

J:
l!

,.
;C

.:
:o

:.
D!

o£
.-

--
L.

JA
~o

od
lo

ol
l.

.t
lo

wl
!o

t.
l<

!l
f<

::
+-

--
--

-=
-~

~e
aG

h~
~{

,'
--

--
--

--
--

Jo
b

N
o.

21
1.

5
J

1
0

8

_
_

_
_

_
---

-'S
=.

:;I
'¥"

St
a.

bl
ltt+

V-
--:

Ano
J~q

Y..
2;S

II.
.i2

S--
--,

D
at

e
11

/1
1/

85
S

he
et
_

_
of
_

_

I
I

Ick
w

2
1
·
8
W
·
~

=..
,..

if
'.

tJ
\

..
..•.

...
.-

T
"(

1
t

:n
V\

m.
·

...
.

·
·
~
K
'
3
=

.,
···:

rr
.

~-
g
~

.....~
\I.

:
II

I'
-,

--
q:

o
"'

t-
~



I I I I I I I I I I I I I I I I I I l

IN
T

E
R

N
A

L
W

O
R

K
S

H
E

E
T

S

P
ro

je
ct

/S
ub

je
ct

_-
--

-I
R~

W~
c.

~D
::

..
._

.l
..

.F
~l

o:
.:

::
::

od
o.

L.
lJ

J~
O-

yt
--

-R
~e

o.
::

::
:c

.:
::

.!
h~

b:
:.

..
--

--
--

--
--Jo

b
N

o.
'2.

/2
15

J
ID

S

_
_

_
_

_
_

~
S
~
l
o
~
p
~
~
~
5
~
~
~
I
I
J
+
y
~
A
~
n
=
~
+
y
s
=
l
~
s
-
-
-
-

D
*I

V
'1

j8
5

S
~
~
_

_
~
_

_

eP
IA

l



I I I I I I I I I I I I I I I I I I I~

IN
T

E
R

N
A

L
W

O
R

K
S

H
E

E
T

S

P
ro

je
ct

/S
ub

je
ct

_-L
.R:

I..
!W~

G~D
~L-

E.:
.::

(o,
-=o

""d
"",

w:.
:::

(1!
"Ty

---
---

,R.
.:.

le~
a.c

.b~
--,

b""
,"-

--
Jo

b
N

o.
11

15
J1

0
6

_
_

_
_

_
_
-
-
'
S
~
I
~
o
~
p
~
~
~
5
~
~
=
,
~
I
~
~
~
~
~
~
y
~
s
~
6
~
-
-
-
-
-
-
-
-
-
-
-
D
.
'
V
I
I
/
a
S
S
~
~
_

_
~
_

_

CP
W



I I I I I I I I I I I I I I I I I I I

IN
T

E
R

N
A

L
W

O
R

K
S

H
E

E
T

S

P
ro

je
ct

/S
ub

je
ct

_--
=f<

...:.
.W

:..:!
..=C

""'O
'---

F'-"
=o

=o
d=

w=
Q..

=¥
r---

_...
..,R

eq.
c.h

"""
""''

'-!..
...-l

b'''-
-

Jo
b

N
o.

t,
Z-

S.
.J

1
0

8

_
_

_
_

_
~S

~I
~~

~~
~5

=t
=4

~!
I~

_A
~n

=~
~f

~'
~s

'_
__

~
I
V
I
I
/
®
~
~

_
_
~
_

_
CR

W

0
<

.
p

-e
-

.
~
.

,I
..

..
~

II
J:

-
~

..
0

0
~

.
~



I 1 I 1 I I 1 1 I 1 1 I 1 1 I 1 I I 1*

IN
T

E
R

N
A

L
W

O
R

K
S

H
E

E
T

S

P
ro

je
ct

/S
ub

je
ct

_-
--

-I
..

:R
~W

~C
.~

D~
..

..
!.

.F
..

..
:.

:l
o~

od
wa

-~
~y_-

_..
!..

..:
R~e

{}.
~(j

.!.
..!

h~b
:::

..-
.

~
Jo

b
N

o.
ZI

1.
'5

J1
0

8

_
_

_
_

_
_

S
~
I
=
o
~
p
~
~
5
~
~
~
~
~
b
~
,
I
,
~
~
A
~
~
~
1
~
s
l
~
s
~
-
-
-
-
-
-
-

~
~
~
%

S
~

_
_
~
_

_

Cp
W



I I I I I I I I I I I I I I I I I I ,

IN
T

E
R

N
A

L
W

O
R

K
S

H
E

E
T

S

P
ro

je
ct

/S
ub

je
ct
_

_
----

L.fS
>..

£W
"..C

=.o
=:;

D--
"F'

-'I=
oo

d=
oL

>w
""",

9-_
-_I

?t"
-"W

""""
"'.....

.....6
"'-

-
..

.o
..

..
-

Jo
b

N
o.

_
=

.u
=

=
->

o
<

..
.t

..
=

..
lo

"-
-

_

_
_

_
_

_
_

--=
S~I

~op
~e.

:::
.-.

;Sh
=~=

,u.
:.(

d'f
J--

=-A
noJ

.l!
..I

!o!
::I

L.l
f'P

ii!
.l,......5

-
-
-
-
-
-
-
-
-
-

D
at

e
-'-

'+.
...

...
...

,I-
-""

"'~
S

he
et
_

_
of
_

_



I I I I I I I I I I I I I I I I I I l

IN
T

E
R

N
A

L
W

O
R

K
S

H
E

E
T

S

P
ro

je
ct

/S
ub

je
ct
_

_
.:.

...
l!R

..!
.:W

~G:
:i<

D:.
..-

..L
F-"

lo~
od:

:=!
o!=

w<.
><Q

+y_-
_&

44
~:

!d
.1

..
..

..
.l

~l
oL

-
Jo

b
N

o.
Z

I2
S

J
lo

g

_
_

_
_

_
_

..
..

::
S=

I0
'1

pe
-O

O=
<.

..
..

..
.:

S=
+=

ob
=I

:.
L:

-I
.t

yf
--

-=
-A

..
!.

!.
n~

oJ
::

::
..

;y
J-

=5
.u

.\
S.

L-
--

--
--

D
at

e
S

he
et
_

_
of
_

_



I-0
I...

<11
<11

or:.
Vl

0 iz
.0 ~
0 til

Cl

(I)
t
III
III
:I
(I)

~
0::
o
~
.J
0(
Z -.!)
0::

~i
C::{

* CASE-IB *
U':>t Ernbol\kme.l\f
Cot/ Fill Sedlo,," ouddk.. oF emb<u1lmeor
rapid Dr~u.Jn wJ. 5u$1VI\C"

4>:= 1..5"
(..: 150 psf
~. (40.S p<f

·<j>s 10°
c. ·eoo.p~f

!= l~lt.4pc..t

~ I'" nr -1

~

I
I
~

"g
15' I I 10:::l
In........
"g
"e
c..

------------------~



WESTERN rEC~\OLOGIES INC.I SLOPE STABILITY ANALYSIS - SIVPIIFIED BISHOP METHOD

I JOE NO.

CLIENT

I FROJECT

2125J1D8

~reiner Engineering Sciences

RWCD Floodvay - Reach 6

I
CASE 1
East Embankment - Cut Section
No Flow (As-built) wi Seismic

NO. OF BOUNDARY LIKES 2

(---y---,----y---)
50D~.JO 40 0 .00

530.GO
559.00

500 •. 00
506.00

5GO.OO
551.00

4)(,:'.00
5·)0.O{:::
510.0;J
510.0(;

100.00

5.JOO.00

LINE
NO.

1
2

SOIL
L AYES

1
COHFSION

SUO.Oc

jiNGLE OF
'FRICTION

35.00

UNIT
WEIGHT

105.2

NO. OF CONTHOL ZON.?S SPECIFIED : 1

:
:

ZONS: 1 DATI'; - HA DIllS
NO. OF
ID. OF
NO. OF

DEC RE1~ EN T
CIRCLES
1ST CIRCLE
BOTTOM LINES:

5
1
1

LINE
1

BEGINNING
POINT

1

ENDING
POINT,.,

.'-

GRID SEARCH WAS SFFCIFIED WITH LOCATION ~T

I
I
I
I
I

SEISMIC COEFFICIENT :
~IN. DEPTH OF TALLFST SLIeF
NO. OF SLICES :
NO. OF ADDED RADII

.10
2.00

10
3

( X I y ---)
490.(\0 ~,2C.,;)U

510.00 :40. )(,
5 25 • :) ) 5 2 5 .J C



~ESlfRN TFCHNOLGGIE~; INC.

I e-LOPE S"""IL-TY 'N·!lLY,...·~c:: c'TvPLT"I'"'r, Tl:.··I.<:;.~tJon... , M'.. '.F... 'f.H.or....1...) \ • 1. i"i t:i . 1 n ~ " .:: .1.. .....- - .,,:.. l. 1'. J..~ . ..lo.r. .tJ ...' . f1 • _ _

)C-03-8:·

X-INCREMENT FOR SEARCH :'
I-INCREMENT FOR SEARCH :

I
I

NO.
NO.

OF DIVISIONS BETWEEN peINTS 1 G 2
OF DIVISIONS BETWEEN POINTS '")

~ 3L.

2.00
2.00

4.0D
4.0D

SEEPAGE CONDITION : NO SEEPAGE

I ;;~Q1I~~~~~~;~;~~lillQli~ - .
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

AT POINTC

l\T POINT (

I\T POINT(

AT POINTC

AT POINT (

49C.OG,

49r:.OU,

50(.::("

505. ~),

51C.0),

493.75,

LOWEST :

E:<25.:)O) :

I.OWEST :

53G.GO) :

LeWEST :

535.00) :

LOWEST :

54-o.DO) :

LOiNEST :

516.25) :

LOWEST

__.RAQIU~L
120.00
100.00

80.00
60.:)!)

40.J)
40.00

_-B.ADIUg_
125.00
105. ')0
85.)0
65.J0
45.00
45. CiO

__I:L~.QI!L~_
130.{)(I
109.69
89.38
69. :)8
48.77
43.69

__RADIU~_
135.00
114.32

93.65
72.97
52.30
41.96

__Rb.2I!L~_
140.00
118.96

97.91
76.87
55.83
45.31

__EAQl!Ei_
116.25

96.25
76./5
5"6.25
36.25
36.25

____ FS _

12.091
11.276
10.521
9.063
8.302
8.302

____ FS _

11.614
10.700
9.663
8.635
6.800
6.800

'['C

----~-----
11.206
10.259
9.192
8.026
6.107
5.318

_____ FS__

10.840
9.903
8.757
7.495
5.837
5.209

_ FS _
10.560
9.595
8.477
7.2) 1
5.919
4.993

____ FS _

12.391
11.564
1\).75')
9.224
8.056
8.056
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WESTERN TSCHNOLCGIE~ INC.I SLOPE STABILITY ANI\IYSIS - SIMPLIFIED BISHOP WETHor
S-')3-85

_____ FS. __

11.287
10.286
9.070
7.644
5.758
4.884

_____.ES__
13.145
12.316
11.420
9.707
8.066
8.021

5.877
5.177

_____ FS _

11.965
10.981
9.739
8.395
5.898
5.052

5 • ~J -3 4

J;'C:
--_._~---

11.562
10.533
9.293
7.792

p::----------12.503
11.523
10.404
9.120
6.461
5.987

"PC::::
-----~---10.974

9.952
8.754
7.329
5.971
5.183

__lill2IILS_
123.75
102.48

81.21
59.94
38.66
28.L3

39.(;8
29.33

__EA DIUS-
113.75
93.21
72.58
52.14
31.60
21.34

_-RA]l],1L
118.7:

97.85
76.94
56.04
35.13
24.68

_..E.AllIllS_
132.50
111.0'6

89.62
68.18
46.74
36. ')2

__RAl2111S_
108.75

88.58
68.41
4B.24
28.07
23.03

__JLallllls'_
127.5')
106.43

85.35
64.28
43.21
32.67

_ EADI!L~ ~ _
128.75 11.229

527.5C)} :

LOwEST :

LOWEST :

508.75) :

LOWEST :

LO~IEST :

tOtiEST :

513.75) :

LCHEST :

LOwEST :

523.7~) :

528.75) :

512.5·0,

517.50,

511.25,

521.25,

516.:::5,

AT POINT (

AT POINT (

AT POINT (

AT POINT (

,~,T POINT (

AT POINT (

PT POINT(

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



~ESTERN IECHNOIGCIES INC.
ISLOPE STABILITY ANALYSIS - SIMFLIFIED BISHOP METHOD

;. S -c::: -8 5

52 J. ')0) : _ R.8.QIU~_

12C.c'JO
98.53

liT POINT(

AT .POINTC

AT POINT(

AT POINI'(

:iT POINT(

,;T POINT (

505.0::.),

51:1. CU,

51S.(;(',

5L'e.uc,

l:; -,::', ,-',
-/ .... -.,.". .~ -..,' I

512.5,) ,

10'?1EST :

5G5.DO) :

LOWEST :

LOWEST :

515.CC) :

LOWEST :

In! EST :

525.::0) :

527.5) :

107.11
85.47
63.83
42.19
31.37

84.63
64.26
43.90
23.53
13.35

_ Rll.QIU2._
110.00

89.26
68.53
47.79
27.;6
16.69

_-B.AQ IU2_
115.GO

93.90
72.79
51.69
30.59
20.')4

77.:)6
55.59
34.12
28.75

103.16
81. 32
59.49
37.65

HJ!,Dn:s--------

10.184
8.936
7.491
6.234
5.763

_____ £S _

13.610
12.796
11.948
10.176
8.623
8.492

_____ £S _

12.89:3
11.937
10.807
9.494
6.611
6.050

_____L~__
12.319
11.331
10.050
8.690
6.081
5.391

_ FS _
11.882
10.829
9.562
8.061
6.277
5.636

____ F'S _

11.515
1Q.t~50

9.178
7.714
6.810

1;t~---------



I
~~~T.~~U rEr~~OI0~IE~ INr.u'. l..,_ C''''' I' i.';; "_. ,.. "' . ',,""~ __ ...I ....

SLOPE STABILITY ANALYSIS - SI~PLIFIED BISHOP METHOD
09-03-85

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

liT POINT(

AT POINT (

AT POINT(

~T POINT (

AT POINT (

1:)14.50,

51C-.5C:,

512.50,

512.50,

51J.CiU,

51.1~.O'J,

LOWEST :

527.50) :

LOWEST :

LOWE~T :

529.r;:;) :

LOWEST :

525.5Ci) :

527.50) :

L()WEST :

127.'30
106.43
85.35
64.2g
43.21
32.67

_-li!,QIUS_
127.50
106.30

85.10
63.90
42.70
32.10

__E.!I2.ll1.S_
127.50
106.55

85.61
64.66
43.71
33.24

_-li1]lJ.!.S,_
129.50
108.41

87 •..31
66.22
45.13
34.58

__E.!DI!1~_
125.50
104.45

83.4()
62.34
41.29
30.76

_-ll.~QlllS_

127.1)0
106.4'0

85.29
64.19
43.G8
32.53

_-ll!n.rus:_
127.50
106.46

85 .I~ 2
64.38
43.34

11.287
1~).286

9.070
7.644
5.753
4.884

p::'_____....:>.l. _

11.288
1D.270
9.061
7.603
5.857
4.916

_____ FS _

11.289
10.302
9.085
7.6913
5.748
4.913

-----~---11.154
10.153
8.953
7.543
5.791
4.886

Fe'
----~---

11.428
10.426
9.195
7.756
t).7'56
4.889

_ LS _
11.287
10.2132
9.067
7.631
5.773
4.890

_ E:~ _
11.287
121.290
9.073
7.657
5.753



~ESTEBN TECHNOLOGIES INC.

I
·~LOP·~ S"""""IITv A"",Tyr'T·C':.J . t. .1. t~d i.-", j. _ d t"".l~ ':::".J.~ - SIMPLIFIED aISHOP ~ETHQD

·O-f.~-H:-,
•......-' -·C,. ,j v_

4.881

11.2813
1{).294
9.077
7.671
5.749
4.884

____ FS _

_____ FS__

11.254
10.256
9.043
7.631
5.753
4.881

____ FS _

11.322
10.324
9.103
7.684
5.753

32.81

__liAQIU!i_
128.00
106.95
85.91
64.86
43.81
33.29

__li~QIU!i_
127.50
106.49

85.48
64.ll7
43.46
32.96

__liAQIUS
127.00
105.96

84.93
63.89
42.86

528.(0) :

LOh' EST :

LOWEST :

527.(0) :

LOWEST :

527.50) : _-li~nIQ~ ~__
SAFETY : 32.81 4.880

:27.5G) :511.5U,

51). C<:,

512.C:G,

AT FOINTe

AT POINT{

JU EOINT (

AT POINT( 512.00,
MINIMUM FACTOR OF

I
1
1
1
I
1
1

LOWEST: 32.34 4.882

1------------------------------------------------------------------ *

1*----------------------------------------------------------------------------*

I
I
1
I
I
I
1
1
I



wESTERN TECHNOLOGIES INC.I SLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP ME'IHOD
11 -26 -85

: 2125J108

: Greiner Engineering Sciences

I JOB NO.

CLIENT

I PROJECT :

REMARKS :

I

RWCD Floodway - Reach 6

CASE 2
East Embankment - Cut Section
Full Flow Conditions wi Seismic

I
I
I

NO. OF BOUNDARY LINES :

LINE
NO. ( X , Y )

1 100.00 400.00
2 100.00 500.00
3 100.00 508.00

543.00 510.00
5000.00 510.0C

3

( X__ , Y__ )
50GO.00 400.00

500.00 500.00
524.00 508.00
551.00 506.00

524.00
530.00
559.(;0

5C'8.00
510.00
510.00

I
SOIL

LAYER
1
2

COHESION
150.00

O.OC

ANGIE OF
FRICTION

25.0C
0.00

UNIT
WEIGHT

140.8
62.4

IRAn1US_~Q!IEQ1_ZQ!ES -

NO. OF CONTROL ZONES SPECIFIED: 1

I
I
I

ZONE 1 DATA - RADIUS DECREMENT
NO. OF CIRCLES
ID. OF 1ST CIRCLE :
NO. OF BOTTOM LINES:

BOTTOM BEGINNING
LINE POINT

1 1

0.0
5
1
1

ENDING
POINT

2

IrUN SPECIFICATIONS

---~~~~:;~-~~~;FICIENT

I
MIN. DEPTH OF TALLEST
NO. OF SLICES
NO. OF ADDED RArll

I
I
I

SLICE ..
.10

2.00
10

3



WESTERN TECHNOLOGIES INC.
ISLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

11-26-85

GRID SEARCH WAS SPECIFIED WITH LOCATION AT

NO. OF DIVISIONS BETWEEN FOINTS 1 & 2 :
NO. OF DIVISIONS BETWEEN POINTS 2 & 3

PHREATIC SURFACE SPECIFIED

SEARCH :
SEAHCH :

( X , Y )
: 490.00 520.CO

510.00 540.CO
525.00 525.00

------------------J( X , y )

551.00 506.00

4.00
4.00

2.()()
2.00

: 62.4

POINTS ON WATER TABLE
( X , y )

524.00 508.00

WATER

( X , y )

100.00 508.00
5000.0C 506.00

[--------.-----I
I

X-INCREMENT FOR
Y-INCREMENT FOR

I gllll.~g_ CO!Qll1Q1! :

UNIT WEIGHT OF

I
I
I

IRESULT~OF_liIll]RAI~Q~~ -

520.00) _-llA]IU~_ ____EL-__. AT POINT( 49u.U~,

120.00 5.066

I 98.40 4.754
76.80 4.491
55.20 3.650

I 33.60 21.163
LOWEST · 44.40 3.472·

I
AT I'OTNT( 495.00, 525.01) : __.EAQIQ~_

-----~--125.00 4.852
103.40 4.496
81.80 4.050

I 60.20 13.703
38.60 2.844

lOWEST · 38.60 2.844·
I AT POINTC 50C. :JO, 530.00) · _-RAQIU2.- _____I~__· 130.00 4.668

108.40 4.292

I 86.80 3.861
65.20 3.387
43.60 2.438

I leWEST · 38.20 2.431·
AT POINT( 505.00, 535.00) RADIU.§_ ____FS___··

I
135.00 4.504
113 .. 40 4.141

91.80 3.682
70.20 3.168

I 48.60 2.333
LOWE'ST · 43.20 2.159·

I
AT POINT( 51\'.00, 540.00) · _Ji!QIQ.§L ____L.L-__· 140.• 00 4.375

118.40 4.006

I
96.80 3.565
75.20 3.054
53.60 33.237

LOWEST 59.00 2.648



WESTERN TECHNOLOGIES INC. 11-26-85I SLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

I AT POINT( 493.75, 516.25) __E!] IU2_ _____ FS__
116.25 5.217

94.65 4.907

I
73.05 4.644
51.45 3.778
29.85 79.877

LOWEST · 35.25 3.468·
I AT POINT ( 498.75, 521.25) · _-l1!] IU.§_ ----~--· 121.25 4.981

I 99.65 4.611
78.05 4.169
56.45 16.303
34.85 2.772

I LOWEST · 34.85 2.772·
AT POINT ( 503.75, 526.25) : __£1!]1.!I.§_ _____E.§____

I 126.25 4.778
104.65 4.401
83.05 3.954

I
61.45 3.447
39.85 2.399

LOWEST · 34.45 2.289·
I AT POINT ( 508.75, 531.25) · RA.DIUS ----~---· -------131.25 4.603

109.65 4.231

I 88.05 3.755
66.45 3.212
44.85 1000000.000

I
LOWEST : 55.65 2.929

AT POINT( 513.75, 536.25) · _-liAQIU§_ ____IL_· 136.25 4.465

I 114.65 4.088
93.05 3.643
71.45 3.104

I
49.85 31.607

LOWEST · 55.25 2.680·
AT POINT( 497.50, 512.50) · _ RAD1U.§_ ___E'§___·I 112.50 5.390

90.90 5.090
69.30 4.833

I 47.70 3.950
26.10 1000000.000

LOWEST · 31.50 3.469·
I AT POINT( 502.50, 517.50) · __Ii!.QIU~ ___L§__· 117.50 5.127

95.90 4.752

I 74.30 4.319
52.70 19.616

I
I



WESTERN 'I'ECHNOLOGIES INC. 11-26-85I SLOPE ST },BILlTY AN ALYS IS - SIMPLIFIED BISHOP METHOD

31.10 2.130

I LOWEST · 25.70 2.697·
522.50)AT POINT( 507.50, · __B.!QIU~_ -----~-·

I
122.50 4.900
100.90 4.526
79.30 4.061
57.10 3.541

I 36.10 2.386
LOWEST · 30.70 2.119·

I
AT POINT( 512.50, 527.50) : _-R!DIU~_

__FS___
127 .. 50 4.715
105.90 4.341

84.30 3.862

I 62.70 3.293
41.10 1000000.000

LOWEST · 51.90 2.988..

I AT POINT( 517.50, 532.50) · _ RADIU~ ___FS__· 132 .. 50 4 .. 572

I
110.90 4.189
89.30 3.132
67 .. 70 3.161
46 .. 10 2.628

I LOWEST · 35.30 2.124..

AT POINT ( 501 .. 25, 508.75) · __.B.aQIU~_ ____FS _..

I 108.75 5.594
87.15 5.311
65 .. 55 5. C175

I
43 .. 95 4.110
22.35 1000000.000

LOWEST · 27.75 3.586·
I AT POINT( 506.25, 513.75) · _-B.AQlY.~_ ___fL-_· 113.75 5.293

92.15 4.925

I
70.55 4.5GO
48.95 24.695
27.35 2.729

LOWEST : 21. 95 2.579

I I'\T POINT ( 511.25, 518.75) : __liADIQL ___LL-__
118.75 S.C})7

I 97.15 4.674
75.55 4.200
53.95 3.680

I
32.35 2.408

LOWEST · 21.55 2.172..

AT POINTe 516 .. 25, 523.75) · _JAQIU~_ ___IL-_·
I 123.75 4 .. 849

I
I



11-26-8.5

4.468
3.989
3.385

1000000.000
2.931

_ IL-_
5.211
4.856
4.369
3.873
2.538
2.301

---~--
4.691
4.303
3.831
3.259
2.742
2.315

____FS__

5.000
4.613
4.135
3.541

1000000.000
3.075

_ IL-__
4.820
4.429
3.942
3.367
2.990
2.631

---~-
5.485
5.144
4.739
4.265
2.828
2.655

__Bli2I!!~_
128.75
107.11
85.47
63.83
42.19
31.37

_-1iAD1Q.§ FS__
105.00 1000000.000
105.00 1000000.000

__RAQIUL
120.00

98.40
76.80
55.20
33.60
39.00

_-liAQIUS_
110.00
88.40
66.80
45.20
23.60
18.20

_ RADIU~_

115.00
93.40
71.80
50.20
28.60
23.20

_-1i!.R111~_

125.00
103.16

81.32
59.49
37.65
26.73

LeWEST :

528.75) :

LOWEST :

505.GO) :

520.00) :

LeWEST :

LOWEST :

510.00) :

525.00) :

515.(0) :

LOWEST :

LOWEST :

510.00,

521.25,

505. CO,

515.00,

52C.OO,

525.00,

AT POINTe

AT POINT e

AT POINTe

AT POINTe

AT POINT(

AT POINTe

WESTERN TECHNOlOGIES INC.
ISLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

102.15
80.55
58.95
37.35
42.75

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



WESTERN TECHNOLOGIES INC.
! I SLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

11-26-'35

_____FS __

4.516
4.193
3.732
3.164
2.638
2.223

_____EL-__
4.569
4.185
3.131
3.169

40.774
2.743

-----~-
4.517
4.137
3.684
3.123
2.590
2.132

_____FS __

4.630
4.245
3.783
3.204
2.650
2.123

____FS _

4.691
4.3.)4
3.838
3.251

61.699
2.828

EADIUS
132.50
110.90

89.30
67~70

46.10
51.50

_Ji!nIU~_
132.50
110.90
89.30
67.70
46.10
35.30

_ RADIU~_
130.50
108.90
81.30
65.70
44.10
33.30

_-B.!DIU~_

134.50
112.90
91.30
69.70
48.10
37.30

_-B!QIU~_
128.50
106.90
85.30
63.70
42.10
47.50

532.50) :

LOWEST :

534.50) :

532.50) :

LOWEST :

530.50) :

LOWEST :

LOWEST :

LOWFST :

53J.50) : __RAQIU~ ~__
130.50 4.634
108.90 4.248

LOWEST :

528.50) :

517.50,

519.50,

515.50,

517.50,

517.50,

519.50,

AT POINT(

AT POINT(

AT POINT(

AT POINT (

AT POINT(

AT POINT (

1*----------------------------------------------------------------------------*
AT POINT( 517.50, 532.50): R!nIU~ ~__

MINIMUM FACTOR OF SAFETY : 35.30 2.120
It------------------------------------------------------------~---------------*

AT POINT( 517.50, 532.50): _-B!DIU~ FS _
132.50 4.572
110.90 4.189

89.30 3.732
67.10 3.161
46.10 2.628
35.30 2.124

I
1
1
I
1
I
I
I
I
I
I
I
1
1
I
I



WESTERN TECHNOlOGIES INC.
ISLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

11-26-85

_-EAD1!J.S_ _ IS __
131.00 4.615
109.40 4.231

87.80 3.770
66.20 3.192
44.60 2.647
33.80 2.122

__RAQIUS_ __ LS _
130.50 4.629
108.90 4.244
87.30 3.783
65.70 3.206
44.10 44.954
49.50 2.794

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

AT POINT(

AT POINT (

AT POINT(

AT POINT(

AT POINT (

AT POINT(

515.50,

518.00,

517.00,

517.50,

517.5::;,

518. CO,

LOWEST :

530.50) :

LOWEST :

530.50) :

Lew EST :

530.50) :

LeWEST :

531.00) :

LOWEST :

531.50) :

LOWEST :

531.00} :

LOWEST :

87.30
65.70
44.10
33.30

_Ji!.IUll:S_
130.50
108.90
87.30
65.70
44.10
49.50

__iA!?.I!J.S_
130.50
108.90

87.30
65.70
44.10
33.30

_JiAlll!!S_
131.50
109.90

88.30
66.70
45.10
34.30

__R'!.QIUS._
131.00
109.40
87.80
66.20
44.60
33.80

3.784
3.210
2.660
2.209

_____LS _
4.627
4.243
3.782
3.212

69.992
2.760

____ES__
4.631
4.246
3.783
3.203
2.658
2.140

_ __ES-__
4.601
4.216
3.757
3.181
2.641
2.122

_ __IS. _
4.616
4.231
3.770
3.192
2.651
2.140



I
WESTERN TECHNOLOGIES INC.
SLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

11-26-85

AT POINTC 517.00, 531.00): __li!QIY~__~__~ _
MINIMUM FACTOR OF SAFETY: 33.80 2.110

____f~ _
4.614
4.230
3.769
3.194
2.636
2.106

_____ FS _

4.600
4.216
3.756
3.183
2.634
2.106

_____ FS__
4.613
4.229
3.769
3.197

44.361
2.778

_____I~__
4.629
4.244
3.783
3.206

44.954

__RA]l!gL
131.00
109.40
87.80
66.20
44.60
33.80

_-liA.QIU~_

131.00
109.40

87 .. 80
66.20
44.60
50.00

_..B!]11!~_
130.50
108.90

87.30
65.70
44.10

__ltAQIU£?_
131.50
109.90
88.30
66.70
45.10
34.30

531.00) :

531.50) :

530.50) :

LOWEST :

LOWEST :

531.00) :

LOWEST :

517.00,

516.50,

517.00,

517.00,

AT POINT(

AT POINT (

AT POINT(

AT POINT(

I
I
I
I
I
I
I
I
I
I ~:::::_~-----_:::::_------::::: *

I
*----------------------------------------------------------------------------*
I
I
I
I
I
I
I



WESTERN TECHNOLOGIES INC.I SLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD
11-26-85

NO. OF DIVISIONS BETWEEN POINTS 1 & 2 :
NO. OF DIVISIONS BETWEEN POINTS 2 & 3 :

PHREATIC SURFACE SPECIFIED

UNIT WEIGHT OF WATER : 62.4

X-INCREMENT FOR SEARCH :
Y-INCREMENT FOR SEARCH :

------------------J( X , y )

524.00 508.00

4.00
4.00

2.00
2.00

POINTS ON WATER TABLE( X , y )

500.00 500.00
5000.00 506.00

(-------------( X , y )

100.00 50D.DO
551.00 506.00

I !t.ESlllIS.-ill:-RE1ILRAI1Q,HS -

I
I

~~E£AQli_CONlllI1Q! :

I
I





11-26-85

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

AT POINT{

AT POINT(

AT POINT (

AT POINT (

AT POINT(

AT POINT(

AT POINT{

507.50,

512.50,

517.50,

501.25,

506.25,

511.25,

516.25,

522.50) : __E!DIU~_
122.50
101.79

81.09
60.38
39.68

LOWEST : 29.33

527.50) : _-E!]lQ~

127.50
106.43
85.35
64.28
tl3.21

LOWEST : 32.67

532.50) : _JiADIU~

132.50
111.06
89.62
68.18
46.74

LOWEST: 36.02

508.75) : __liAQIU~
108.75

88.58
68.41
48.24
28.07

LOWEST : 17.99

513.75) • _-BAQ1Q~_

113.75
93.21
72.68
52.14
31.60

LOWEST: 21.34

518.75) : _-EADIU~

118.75
97.85
76.94
56.04
35.13

LOWEST : 24.68

523.75) : _-BAQIUS
123.75
102.48
81.21
59.94

_ FS _

4.263
3.881
3.414
2.869
1.944
1.544

---_.~-
4.122
3.734
3.258
2.687
1.907
1.490

___E.L-._
4.009
3.616
3.149
2.582
1.973
1.627

____ FS__

4.796
4.464
4.088
3.399
2.635
2.446

-----~-
4.564
4.182
3.734
3.184
2.127
1.751

_____ FS__

4.370
3.987
3.500
2.946
1.955
1.511

____fL-_
4.225
3.827
3.342
2.741



WESTERN TECHNOLOGIES INC. 11-26-85I SLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

38.66 1.959

I LOWEST · 28 .. 03 1.576·
528.75)AT POINT( 521.25, : _-ll~_ -----~-

I
128.75 4.106
107.11 3.704
85.47 3.219
63.83 2.645

I 42.19 2.072
LOWEST · 31.37 1.835·

I
AT POIN T( 505.00, 505.00) : RAD;ryS- ____IL-_

105.00 4.966
84.63 4.640
64.26 4.277

I 43.90 3.570
23.53 2.813

LOWEST · 8.25 2.434·
I AT POINT ( 51(;.00, 510.00) · _-li!DIU~_ ___FS__· 110.00 4.711

I
89.26 4.336
68.53 3.885
47.79 3.321
27.06 2.184

I LOWEST · 16.69 1.772·
AT POINT( 515.00, 515.00} : __.B.AQIU~_

---~-

I 115.00 4.502
93.90 4 .. 118
72.79 3.615

I
51.69 3.055
30.59 2.022

LOWEST 20.04 1.634

I AT POINT( 52C.00, 520.00) · _R!DIU~_ ---~-· 120.00 4.345
98.53 3.939

I
77.06 3.445
55.59 2.843
34.12 2.091

LeWEST : 23.38 1.793

I AT POINT( 525.00, 525.00} · __RADIU~_
---~-· 125.00 4.213

I 103.16 3.803
81.32 3.310
59.49 2.728

I
37.65 2.274

leWEST · 26.73 2.171·

I
I
I



WESTERN TECHNOLOGIES INC.
ISLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

11-26-85

527 .50) : _-RA~.I!J.S._ _ __ES-_
127.50 4.121
106.52 3.737

_.JiAD.I!lS_ _ __ is. _
125.50 4.173
104.57 3.790
83.65 3.308
62.72 2.741
41.80 1.907
31.33 1.490

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

AT POINT(

AT POINT (

AT POINT(

AT POINT (

AT POINT (

AT POINT (

514.50,

510.50,

508.5C,

510.50,

SE.5G,

511.00,

LOWEST :

527.50) :

LOWEST :

527.50) :

LOWEST :

527.50) :.

LOWEST :

529.50) :

LOWEST :

525.50) :

LOWEST :

_-1la.DIU~_
127.50
106.30

85.10
63.90
42.70
32.10

_-B.!D1!lS_
127.50
106.55

85.61
64.66
43.71
33.24

_-RAlllil~_
127.50
106.68

85.86
65.04
44.22
33.81

__lUJ2.lil.S_
129.50
1G8.53

87.57
66.60
45.63
35.15

_____FS __

4.122
3.734
3.258
2.687
1.907
1.490

___FS __

4.123
3.730
3.257
2.674
1.939
1.515

_____IS.-_
4.121
3.739
3.263
2.703
1.902

. 1 .489

_____ES.__
4.122
3.743
3.269
2.715
1.910
1.510

_ .ES. _

4.073
3.691
3.221
2.668
1.900
1.491



I WESTERN TECHNOLOGIES INC. 11-26-85
SLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

85.54 3.261

I 64.57 2.699
43.59 1.901

LOWEST · 33.10 1.486·
I .I\.T POINT( 511.50, 527.50) : _-RADIU~_

___FS___
127.50 4.121

I
106.49 3.736
85.48 3.260
64.47 2.695
43.46 1.903

I LOWEST · 32.96 1.485·
AT POINT ( 512.00, 527.50) : ----!!!DIU~_ __FS __

I
127.50 4.122
106.46 3.735

85.42 3.259
64.38 2.691

I 43.34 1.904
LOWEST : 32.81 1.486

I
,a,T POI NT ( 511.50, 528.00) · _-R!DIU~_ FS· 128.00 4.109

106.99 3.724

I
85.97 3.249
64.96 2.686
43.94 1.902

LOWEST · 33.43 1.486·
I AT POINT( 511.50, 527.00) · _-EADIUS_ ____FS__· 127.00 4.134

I
106.00 3.749
84.99 3.271
63.99 2.704
42.98 1.903

I LOWEST · 32.48 1.484·
AT POINT( 511.50, 526.50) · _-l!!.Ql!!~_ __~IL-_·

I 126.50 4.141
105.50 3.161
84.50 3.283

I
63.50 2.714
42.50 1.904

LOWEST · 32.00 1.484·

I A.T POINT ( 512.00, 527.00) · _-liAlWlS_ ___ES-_· 127.00 4.134
105.96 3.748

I 84.93 3.270
63.89 2.700
42.86 1.905

LOWEST · 32.34 1.486

I ·

I
I



I
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SLOPE STABILITY ANALYSIS - SI"PLIFIED BISHOP METHOD

11-26-85

____ FS _

4.134
3 .. 750
3 .. 272
2.708
1.902

_..llDJ!!~_
127.00
106.03
85.05
64.08
43.11

527.00) :511.00,AT POINT(I
I

LOWEST : 32.62 1.486

1----------------------------------------------------------------------------*
• AT POINT ( 511.50, 527.00): _-B.!nYS LS_

._--------~~~~~~~-~~~~~~-~~-~~~~~~-~------~~:~~-------~:~~~------------------*

I
I
I
I
I
I
I
I
I
I
I
I
I
I



WESTERN TECHNOLOGIES INC.1SLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD
11-26-85

RWCD Floodway - Beach 6

2125J108

Greiner Engineering Sciences

CASE 3A
East Embankment - Cut Section
Rapid Dravdovn vi Seismic
Water in ditch at top of slope

I gQ!!J[DAIiI-LIl!LlNF0Ell.!!.! IO!! -

1JOB NO.

CLIENT

1PROJECT

REMARKS

1

1
1
I

NO. OF :80U NDAR Y LINE~S :

LINE
NO. < X · , y )

1 100.00 400.00
2 547.00 508.00
3 100.00 500.00

543.00 510.00
559.00 510.00

3

( X , y )
5000.00 400.00

551.00 506.00
500.00 500.00
547.00 508.00

5000.00 510.00

555.00
530.00
555.00

508.00
510.00
508.00

1
SOIL

LAYER
1
2

COHESION
150.00

0.00

ANGLE OF
FRICTION

25.00
0.00

UNIT
WEICHT

140.8
62.4

~!DIQ~-£Q!I&Q1-ZQ!k~ -

NO. OF CONTROL ZONES SPECIFIED: 1

1 ZONE 1 DATA - RAt DIUS DECREMENT · 0.0·NO. OF CIRCLES · 5·
1 ID. OF 1ST CIRCLE · 1·NO. OF BOTTOM LINES: "I

1
BOTTOM BEGINNING ENDING

LINF POINT POINT
1 1 2

~!_SPt£IFI£!I10NS -

SEISMIC COEFFICIENT

I
· MIN. DEPTH OF TALLEST

NO. OF SLICES
NO. OF ADDED RADII

1
1
1

SLICE :
.10

2.00
1·"';,.J

3



WESTERN TECHNOLOGIES INC.
ISLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP HETHOD

11-26 -85

I
I
I

GRID SEARCH WAS SPECIFIED WITH LOCATION AT

NO. OF DIVISIONS BETWEEN POINTS 1 & 2 :
NO. OF DIVISIONS BETWEEN POINTS 2 & 3 :

( X , y )

: 490.00 520.00
510.00 540.00
525.00 525.00

4.00
4.00

I
I

[-------------( X , y )

100.00 500.0U
5000.00 508.00

POINTS ON WATER TABLE
( X , Y__ )

500.00 500.00

------------------]( X , __Y )
524.00 508.00

IliE~lT~_OF_~111Sli!TIQ!~-

520.00) · _.J!liD!!!~_ ---~-
AT POINTC 490.00, · 120.00 U.377

I
100.00 4.044
80.00 3.723
60.00 3.148

I
40.00 2.676

LOWEST · 40.00 2.676·
AT l'OINT ( 495.00, 525.(0) · RADIU~_ -----~--

I
· 125.00 4.204

105.00 3.845
85.00 3.428

I
65.00 2.988
45.00 2.221

LOWEST · 40.00 2.158·
I

AT POINTe 50Q.GO, 530.(0) · _ RA]IUS_ _____I.§___· 130.00 4.055
109.69 3.687

I
89.38 3.257
69.08 2.772
48.77 1.998

I
LOWEST · 38.61 1.756·

AT POINTe 505.0J, 535.00) _-l!!DIU.§_ -----&_--··
I

135.00 3.925
114.32 3.556
93.65 3.110
72.97 2.594

I
52.30 1.909

LOWEST · 41.96 1.557·

I

AT POINT ( 510.00, 540.(0) · _-1!ADIUL ----~-· 140.00 3.824
118.96 3.449

I
97.91 3.007
76.87 2.491
55.83 1.905

LOWEST · 45.31 1.503·



I WESTERN TECHNOLOGIES INC. 11-26-85
SLOPE ST ABILITY ANALYSIS - SIMPLIFIED BISHOP METHor

I AT POINT( 493.75, 516.25) : __li!Ql1!~_ ____ FS__

116.25 4.487
96.25 4.151

I 76.25 3.811
56.25 3.216
36.25 2.609

I,CWEST · 36.25 2.609·I AT POINT ( 498.75, 521.25) · _.JiADIUL ____ FS___· 121.25 4.301

I 101.11 3.927
80.97 3.500
60.83 3.033

I
40.69 2.163

lCWEST · 30.62 2.002·
AT POINT( 503.75, 526.25) · _ RAQIU~_ ___FS _·I 126.25 4.138

105.74 3.762
85.24 3.313

I 64.73 2.788
44.22 1.951

LOWEST · 33.97 1.631·
I AT POINT( 508.75, 531.25) · _-llQIY.~_ ----~-· 131.25 4.002

110.38 3.621

I 89.50 3.158
68.63 2.613
47.75 1.882

I
LOWEST · . 37.32 1.490·

AT POINT ( 513.75, 536.25> · __E!D.IJlS-. _____IS.___· 136.25 3.895

I 115.01 3.507
93.77 3.052
72.52 2.507

I 51.28 1.902
LOWEST : 40.66 1.502

AT POINT ( 497.50, 512.50) · __1i!..Q1I!~_ ___ES.___

I · 112.50 4.615
92.50 4.279
72.50 3.920

I 52.50 3.307
32.50 2.586

LOWEST · 27.50 2.541·
I AT POINT( 502.50, 517.50) · _-EAl1l!!S_ ___IS-_· 117.50 4.407

97.16 4.029

I 76.82 3.585
56.49 3.088

I
I







WESTERN TECHNOlOGIES INC.I SLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD
11-26-85

___LS-_
4.042
3.652
3.179
2.610
1.887
1.471

_____IS- __
4.091
3.704
3.228
2.664
1.880
1.471

-----~--
4.091
3.696
3.217
2.631
1.901
1.489

____IS.-__
4.196
3.804
3.317
2.723
1.892
1.472

-----~----4.142
3.751
3.268
2.684
1.885
1.467

__U,PIUS_
127.50
106.30
85.10
63.90
42.70
32.10

_-E!]lUS_
127.50
106.55
85.61
64.66
43.71
33.24

__Ii!lUllS_
129.50
108.41

87.31
66.22
45.13
34.58

_-liAJ2111L
125.50
104.45
83.40
62.34
41.29
30.76

-liAll!!S_
123.50
102.47

81.44
60.40
39.37
28.86

527.50) :

521.50) :

LOWEST :

525.50) :

LOWEST :

LeWEST :

529.50) :

LOWEST :

LOWEST :

523.50) :

LOhlEST :

525.50) : __£A~lll~ ~ _
125.50 4.143
104.32 3.747

514.50,

512.50,

510.50,

512.50,

514.50,

512.5J,

AT POINT (

AT POINT (

AT POINT(

AT POINT (

JlT POINT (

. AT POINT(

r-------------- ------------------------------ ---_.-- -- ---- --------------------*
AT POINT( 512.50, 521.50): __RAnlUS LS _

MINIMUM FACTOR OF SAFETY: 32.67 1.470

~------------------------------------------------------------~---------------*
AT POINT( 512.50, 521.50): __RAQlU~ ES _

127.50 4.091
106.43 3.701

85.35 3.222
64.28 2.645
43.21 1.886
32.67 1.468

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I WESTERN TECHNOLOGIES INC. 11-26-85
SLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

83.14 3.264

I 61.96 2.669
40.78 1.901

LOWEST · 30.20 1.489·
I AT POINT ( 510.50, 525.50) · _--RAQ!U§" ____EL-_·

125.50 4.142
104.57 3.754

I 83.65 3.274
62.72 2.704
41.80 1.886

I LOWEST · 31.33 1.473·
AT POINT( 513.00, 525.50) · _-R!DIU.§_ ____FS__·

I
125.50 4.142
104.42 3.750

83.33 3.267
62.25 2.680

I 41.16 1.888
LOWEST : 30.62 1.470

I AT POINT( 512.00, 525.50) · _-li!DIU~_ -----~-· 125.50 4.142
104.48 3.751

I
83.46 :3.269
62.44 2.689
41.42 1.• 885

LOWEST : 30.91 1.465

I AT POINT ( 511.50, 525.50) · _JB.DIU~_ ---~-· 125.50 4.142

I 104.51 3.752
83.52 3.271
62.53 2.693
41.54 1.886

I LOWEST · 31.05 1.466·
AT POINT( 512.00, 526.00) : _-R!~IU§.. ---_.~-

I 126.00 4.129
104.97 3.739

83.95 3.257

I
62.92 2.678
41.90 1.884

LOWEST · 31.38 1.464·
I AT POINTC 512.00, 526.50) · R~PIUS FS· 126.50 4.116

105.47 3.726

I 84.44 3.246
63.41 2.669
42.38 1.883

LOWEST · 31.86 1.464

I ·

I
I



WESTERN TECHNOLOGIES INC.I SLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD
11-26-85

AT POINT ( 512.00, 526.00): --RADIUS IS-__
MINIMUM FACTOR OF SAFETY: 31.38 1.460

____I~ _
4.129
3.738
3.256
2.674
1.885
1.467

____a.._
4.129
3.739
3.259
2.683
1.884
1.465

_-E!ll!!~_
126.00
105.01

84.01
63.02
42.02
31.53

_-BAD.!.'y~_

126.00
104.94
83.89
62.83
41.77
31.24Lew EST :

526.(0) :

526.(0) :

LOWEST :

512.50,

511.50,

AT POINT (

AT POINT(

I
I
I
I
I
*-~----------------------~--~~--------~---------~--------~-------------------*

I
-----------------------------------------------------------------------------*

I
I
I
I
I
I
I
I
I
I
I



wESTERN TECHNOLOGIES INC.
I SLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

09-04-85

IJOB NO.

CLIENT

IPROJECT

REMARKS

I

2125J108

: Greiner Engineering Sciences

RWCD Floodvay - Reach 6

( X , y )

I
I
I

NO. OF BOUNDARY LINES :

LINE
NO. ( X , Y )

1 100.00 400.00
2 500.00 500.00
3 100.00 500.00

543.00 510.00
5000.00 510.00

3

( X , Y )

5000.00 400.00
5000.00 500.00

500.00 500.00
551.00 506.00

530.00
559.00

510.00
510.00

I
SOIL

LAYER
1
2

COHESION
500.00
600.00

ANGLE OF
FRICTION

35.00
30.00

UNIT
WEIGHT

105.2
118.5

~D1US CQl!Ill.Q1_.z.Q1!.E.S -

NO. OF CONTROL ZONES SPECIFIED: 1

I ZONE 1 DATA - RADIUS DECREMENT 0.0
NO. OF CIRCLES · 5·ID. OF 1ST CIRCLE · 1

I
·NO. OF BOTTOP! LINES: 1

BOTTO" BEGINNING ENDING

I
LINE POINT POINT

1 1 2

fY1LSPECIFIC AIIQ!~"'

SEISMIC COEFFICIENT
MIN. DEPTH OF TALLEST SLICE

I NO. OF SLICES
NO. OF ADDED BACII

I
I
I

..
.10

2.00
10

3



WESTERN TECHNOLOGIES INC.
ISLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

'I
I
I

GRID SEARCH WAS SPECIFIED WITH LOCATION AT

NO. OF DIVISIONS BETWEEN POINTS 1 £ 2 :
NO. OF DIVISIONS BETWEEN POINTS 2 £ 3 :

2.00
2.00

( X , y )

: 490.00 520.00
510.00 540.00
525.00 525.00

4.00
4.00

I
I
I
I
I
I
I
I
I
I
I
I
I

AT POINT(

AT POINT(

AT POINT(

AT POINT(

AT POINT (

495.00,

500.00,

505.CO,

510.00,

493.75,

LOWEST :

525.00) :

LOWEST :

530.00) :

LOWEST :

535.00) :

LOWEST :

540.00) :

LOWEST :

516.25) :

--.B!DIU~_

120.00
100.00
80.00
60.00
40.00
40.00

--.B!DIU~_
125.00
105.00
85.00
65.00
45.00
45.00

_-lllillL'§_
130.00
109.69
89.38
69.08
48.77
43.69

_-llDIU~_

135.00
114.32

93.65
72.97
52.30
41.96

---.RADIUS
140.00
118.96
97.91
76.87
55.83
45.31

_-R!Q!!!L
116.25
96.25
76.25
56.25

----~-11.765
10.961
10.134
8.627
8.009
8.009

___IL.._
11.312
10.404
9.317
8.242
6.465
6.465

___rL-_
10.921
9.975
8.908
7.642
5.773
5.462

_ FS__
10.568
9.628
8.481
7.211
5.504
4.890

- rL-_
10.296
9.328
8.206
6.921
5.601
4.702

---~--12.033
11.218
10.357
8.788



WESTERN TECHNOLOGIES INC. 09-04-85I SLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP KETHOD

36.25 7.772

I LOWEST : 36.25 7.772

AT POINT ( 498.75, 521.25) · _-llIUI1S_ ____IS.--__· 121.25 11.555

I 101.11 10.608
80.97 9.565
60.83 8.358

I 40.69 6.302
LOWEST · 35.66 6.154·

.AT POINT ( 503.75, 526.25) · __lln.ms.- ____IS.-_

I · 126.25 11.129
105.74 10.167

85.24 9.042

I 64.73 7.690
44.22 5.627

LOWEST · 33.97 5.168·
I AT POINT ( 508.75, 531.25> · _.JtAD.I1!S._ ___Is.____· 131.25 10.767

I
110.38 9.796
89.50 8.611
68.63 7.271
41.75 ,5.447

I LOWEST · 37.32 4.679·
AT POINT( 513.'75, 536.25) · _-R!llIlS_ ____I~__·

I
136.25 10.483
115.01 9.480

93.77 8.328
72.52 6.958

I 51.28 5.598
LOWEST · 40.66 4.679·

I AT POINT ( 497.50, 512.50> · _-liAll!1.S_ ____LS__· 112.50 12.331
92.50 11.513

I
72.50 10.622
52.50 9.002
32.50 7.668

LOWEST · 32.50 7.668·
I AT POINT ( 502.50, 517.50) · _-RA!1.m~L

__IS-_· 117.50 11.819

I 97.16 10.856
76.82 9.185
56.49 8.505
36.15 6.190

I LOWEST · 31.06 5.911·
AT POINT( 507.50, 522.50) · _-ll12.IlJ.S_ ____£S·

I 122.50 11.364

I
I



WESTERN TECHNOLOGIES INC. 09-04-85
ISLOPE ST }\BILITI ANALYSIS - SIMPLIFIED BISHOP METHOD

101.79 10.390

I 81.09 9.212
60.38 7.818
39.68 5.541

LOWEST · 29.33 4.873

I
·

AT POINT ( 512.50, 527.50) · _-1!!D1.US_ __FS__· 127.50 10.994

I
106.43 9.996
85.35 8.786
64.28 7.360

I 43.21 5.464
LOWEST · 32.67 4.606·

AT POINT ( 517.50, 532.50) · _-1!!Qll!§_ ---~--·
I

132.50 10.696
111.06 9.676
89.62 8.478

I 68.18 7.051
46.74 5.660

LOWEST : 36.02 4.918

I AT POINT ( 501.25, 508.75) · ---E.ADIU§_ ____IL-_· 108.75 12.674
a8.58 11.846

I
68.41 10.943
48.24 9.245
28.07 7.770

I LOWEST : 23.03 7.723

AT POINT ( 506.25, 513.75) _R!llll!L -----~-:

I
113.75 12.115
93.21 11.150
72.68 10.054
52.14 8.733

I 31.60 6.171
LOWEST · 21.34 5.632·

}IT POINT ( 511.25, 518.75) · _.1!!Q!l!L ___FS___

I · 118.75 11.628
97.85 10.654
76.94 9.431

I 56.04 8.028
35.13 5.559

LOWEST · 24.68 4.762·
I AT POINTe 516.25, 523.75) · RADIUS FS· --123:75 ----'1':254

I
102.48 10.233
81.21 9.003
59.94 7.511
38.66 5.607

I
LOWEST · 28.03 4.819·

I
I



WESTERN TECHNOLOGIES INC.
ISLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

1---------------------------------------------------------------------------*
]lIT POINTe 512.50, 527.50): _-iADIUL FS__

I--------~:~:~~~_:~::~~-~:_:~::::_:_-----~::~~-------~:~~~------------------*

I
I





WESTERN TECHNOLOGIES INC. 09-04-85
ISLOPE. STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

43.34 5.454

II
LOWEST · 32.81 4.602·

AT POINT( 511.50, 527.50) · _-!!!DIU~_ ___FS___I · 127.50 10.995

I
106.49 10.003
85.48 8.792
64.47 7.386

I
43.46 5.443

LOWEST · 32.96 4.603·

I

AT POINT ( 512.00, 528.00) : _-1tADIUL -----~-
128.00 10.962
106.95 9.967

85.91 8.759

I 64.86 7.347
43.81 5.458

LOWEST : 33.29 4.602

I AT POINT ( 512.00, 528.50) · _.JiADIU~_ ___FS__· 128.50 10.930

I

107.45 9.935
86.40 8.731
65.35 7.321
44.29 5.464

I LOWEST · 33.77 4.603·
AT POINT ( 512."50, 528.00) · _--B.AQlY.~_ ____FS __·

I

128.00 10.962
106.92 9.963
85.84 8.757
64.77 7.334

I
43.69 5.471

LOWEST · 33.15 4.606·

I
AT POINT ( 511.50, 528.00) · ---.EADIU12_ ___FS__· 128.00 10.962

106.99 9.971

I

85.97 8.763
64.96 7.360
43.94 5.447

LOWEST · 33.43 4.603·
~---------------------------------------------------------------------------*

I
AT POINTe 512.00, 528.00): B!D~ !li__

--~------~~~~~~~-~~~~~~-~~-~~~~~~-~------~~:~~-------~:~~~------------------*

I
I
I
I



WESTERN TECHNOLOGIES INC.I SLOPE STABILITY ~NALYSIS - SIMPLIFIED BISHOP METHOD
11-26-85

I JOB NO.

CLIENT

I PROJECT

REMARKS

I

2125J108

. Greiner Engineering Sciences

RWCD Floodvay - Reach 6

CASE 5
East Embankment
Cut/Fill Section - bottom of embankment
Full Flow Conditions w/ Seismic

5NO. OF BOUNDARY LINES :

( X , Y )
100.00 400.00
500.00 500.00
100.00 500.00
547.00 508.0C
100.00 508.00
543.00 510.00
559.00 510.00

508.00
508.00
510.00
508.00

524.00
555.00
530.00
555.00

UNIT
WEIGHT

140.8
139.4
62.4
62.4o.oc

ANGLE OF
FRICTION

25.00
20.00

0.00

( X , y )

5000.00 400.00
500.00 500.00
500.00 500.00
551.00 506.00
524.00 508.00
547.00 508.00

5000.00 510.00

CCHESION
150.00
300.00

0.00
0.00

SOIL
LAYER

1
2
3
4

LINE
NO.

1
2
3
4
5

I
I
I
I
SQ11_ERQ~EBIIES -

I
I

NO. OF CONTROL ZONES SPECIFIED: 1

..
I
I
I

ZONE 1 DAT.~ - RADIUS
NO. OF
ID. OF
NO. OF

BOTTOM
LINE

1

DECREMENT
CIRCLES
1ST CIRCLE
BOTTOM LINES:

BEGINNING
POINT

1

0.0
5
1
1

ENDING
POINT

2

I
I
I

IRU!_§gg~lFI~!11Q!~

SEISMIC COEFFICIENT
MIN. DEPTH OF TALLEST
NO. OF SLICES

SLICE
··
··

.10
2.00

10



SIMPLIFIED BISHOP METHOD

GRID SEARCH WAS SPECIFIED WITH LOCATION AT

NO. OF DIVISIONS BETWEEN POINTS 1 & 2 :
NO. OF DIVISIONS BETWEEN POINTS 2 t 3 :

PHREATIC SURFACE SPECIFIED

11-2 f -85

( X , Y )

: 490.00 520.00
510.00 540.00
525.00 525.00

4.00
4.00

: 3

2.0e
2.00

SEARCH :
SEARCH :

X-IN CREMEN T FOB
Y-INCREMENT FOR

I2;EP].GE_COliQIIION :

I
I
I

WESTERN TECHNOLOGIES INC.I SLOPE STABILITY ANALYSIS -

NO. OF ADDED RADII

I
I

UNIT WEIGHT OF WATER : 62.4

[------------- POINTS ON WATER TABLE( X , __Y ) ( X , y__ )

100.00 508.00 5000.00 508.00

------------------]( X , y )

RESULTS OF REITERATIONS -

I---~~~~~;~----:~~~:~, 520.00) · _-llAD!!J2_ ____FS___· 120.00 5.036

I 98.40 4.716
76.80 4.458
55.20 3.633

I
33.60 21.163

LOWEST · 44.40 ·3.464·
AT POINT( 495.00, 525.(0) · RADIUS ____L2__·I --125':00 4.820

103.40 4.463
81.80 4.021

I
60.20 15.659
38.60 2.840

LOWEST : 38.60 2.840

I
AT POINT ( 50C.00, 530.00) · RADIUS FS· 130.00 4.632

108.40 4.258

I 86.80 3.817
65.20 3.348
43.60 2.422

I
LOWEST · 43.60 2.422·

AT POINT{ 505.00, 535.00) · _-B!QI!l2_ _____ FS___· 135.00 4.471

I 113.40 4.100
91.80 3.644
70.20 3.128

I 48.60 2.304
LeWEST · 43.20 2.134·

I
AT POINT( 51C.00, 540.(0) : __liAD1U2_ _____ FS____

140.00 4.341
118.40 3.969
96.80 3.523

I 75 .. 20 3.001



wE3TFRN TECHKOLOGIES INC.
ISLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

11-26-85

RADIUS FS _

117.50 5.088

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

AT POINT (

1',T POINT(

AT POINT(

AT FOINT(

AT POINT(

1':T POINT (

493.75,

498.75,

503.75,

508.75,

513.75,

LOWEST :

516.25) :

LCWEST :

521.25) :

I.eWEST :

526.25) :

LCWEST :

531.25) :

lCWEST :

536.25) :

ICWEST :

512.50) :

leWEST :

517.5') :

53.60
59.00

_-li!QIQ~_
116.25
94.65
73.05
51.45
29.85
35.25

_-llADIU~_

121.25
99.65
78.05
56.45
34.85
34.85

__.R!I2.IQ~_
126.25
104.65

83.05
61.45
39.85
34.45

__.R!I2IUL
131.25
109.65

88.05
66.45
44.85
55.65

_BapIU~_

136.25
114.65
93.05
71.45
49.85
55.25

__.RADIU~_
112.50

90.90
69.30
47.70
26.10
31.50

10000co.ooe
2.600

____FS _

5.186
4.865
4.605
3.757

79.877
3.466

--~
4.947
4.577

,4.135
19.156
2.166
2.766

_ FS__

4.741
4.364
3.908
3.409
2.379
2.276

____ FS _

4.568
4.189
3.715
3.168

1000000.000
2.889

_ FS__
4.429
4.049
3.595
3.051

1000000.0C'0
2.623

_ FS__

5.357
5.046
4.790
3.926

1000000.000
3.465



WESTERN TECHNOLOGIES INC.
ISLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

11-26-85

_-E!~l!!S_ __ IS--_
127.50 4.678
105.90 4.300

84.30 3.818
62.70 3.238
41.10 1000000.000
51.90 2.946

95.90
74.30 .
52.70
31.10
25.70

4.716
4.281

24.146
2.720
2.696

_____5 _
4.864
4.485
4.018
3.494
2.362
2.162

Fe::;----_.::..-._-
5.558
5.268
5.030
4.144

1000000.000
3.583

____LS-_
4.534
4.148
3.681
3.109
2.549
2.076

_ ES-__
5.000
4.628
4.157
3.627
2.380
2.162

PC:----"'"---
5.252
4.888
4.452

32.639
2.718
2.576

__RA1UllS_
122.50
100.90
79.30
57.70
36.10
30.70

__ltdDIllS-
108.75
87.15
65.55
43.95
22.35
27.75

__ElQJIlS_
113.75

92.15
70.55
48.95
27.35
21.95

_-EAlllll5:_
132.50
110.90

89.30
67.70
46.10
35.30

__liAD1IlS_
118.75

97.15
75.55
53.95
32.35
21.55

522.50) :

LOWEST :

527.50) :

LO~IEST :

532.50) :

LOWEST :

LOWEST :

508.75) :

513.75) :

LOWEST :

LOWEST :

518.75) :

LOWEST

507.50,

512.50,

517.50,

501.25,

506.25,

AT POINT(

AT POINT(

~T POINT(

AT POINT(

.aT POINT(

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



WESTERN TECHNOLOGIES INC.I StOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

I
AT POINT( 516.25, 523.75) __E!DI.!1~_ ____LL-_

123.75 4.811
102.15 4.426
80.55 3.938

I 58.95 3.328
37.35 1000000.000

LeWEST · 42.75 2.851·
I AT POIN T ( 521.25, 528.75) · _-RADl.!1~ ----~---· 128.75 4.651

I
107.11 4.260
85.47 3.781
63.83 3.201
42.19 2.671

I LOWEST · 31.37 2.257·
'iT POINT( 505. DO, 505.(0) : RADIUS ___I.§__

I 105.00 1000000.000
LCWEST : 105.00 1000000.000

AT POINT( 510.00, 510.00) · _-llADI.!1~_ -----~-·I 110.00 5.445
88.40 5.103
66.80 4.685

I 45.20 4.141
23.60 2.815

LOWEST · 18.20 2.651·
I AT POIN T( 515.00, 515.(0) · _-B!!W!~

_____ FS__· 115.00 5.171
93.40 4.808

I 71.80 4.324
50.20 3.810
28.60 2.506

I LeWEST · 23.20 2.275·
AT POINT( 52C.00, 520.(0) · --R!m1lL ____ FS__· 120.00 4.960

I 98.40 4.569
76.80 4.080
55.20 3.477

I 33.60 1000000.000
LOWEST · 39.00 3.027·

AT POINT( 525.00, 525.CC) · _-E!DIU~ ---~--I ·
125.00 4.777
103.16 4.383
81.32 3.890

I 59.49 3.299
37.65 2.882

LeWEST · 26.73 2.548·
I
I
I

11-26-85



WESTERN TECH~ClOGIES INC.
ISLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

11-26-85

___FS __
4.534
4.148
3.681
3.109
2.549
2.076

----~-
4.532
4.145
3.681
3.115

10000';)0.000
2.684

_ IL_
4.4aO
4.096
3.634
3.071
2.528
2.086

-----~-4.537
4.151
3.683
3.109
2.567
2.169

____IL-_
4.592
4.204
3.132
3.152
2.561
2.073

____ FS _
4.653
4.263
3.187
3.196

1000000.000
2.166

89.3;)
67.70
46.10
35.30

110.90

_-li!DIU~_

132.50
110.90
89.30
67.70
46.10
35.30

__Ell..!~ I U~_
132.50
110.90
89.30
67.70
46.10
51.50

__E!ln!!~_
134.50
112.90

91.30
69.70
48.10
37.30

_~DIUS_
130.50
108.90

87.30
65.70
44.10
33.30

__EA.QI!l§_
128.50
106.90
85.30
63.70
42.10
47.50

532.50) :

532.50) :

LOWEST :

LOWEST :

534.50) :

LOWEST :

530.50) :

lOWEST :

528.50) :

LOWEST :

530.50) : __~!DIU~ FS _
130.50 4.595
108.90 4.206

lOWEST :

517.50,

519.50,

515.50,

517.50,

517.50,

517.50,

519.50,

AT POINT (

AT POINT (

AT POINTC

AT POINT(

AT POINTC

AT POINTC

AT POINTC

1(----------------------------------------------------------------------------*
AT POINT( 517.50, 532.50): _-E!DIUS ~__

MINIMUM FACTOR OF SAFETY : 35.30 2.080

~------------------------------------------------------------~---------------*

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



wESTERN TECHNOLOGIES INC.
ISLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

11-26-85

3.734
3.155
2.598
2.160

4.218
3.745
3.163
2.562
2.073

-----~-
4.590
4.203
3.732
3.155

1000000.000
2.712

-----~---4.593
4.204
3.732
3.151
2.571
2.090

____ FS _

4.607

----~--
4.591
4.203
3.732
3.153

1000000.000
2.727

----~-
4.577
4.189
3.719
3.141
2.559
2.073

87.30
65.70
44.10
33.30

_-!iA.Wl~_

130.50
108.90

87.30
65.70
44.10
49.50

_Jl!12I!!~_

130.50
108.90

87.30
65.70
44.10
33.30

__ll1\DIUL
130.GO
108.4 Q

86.80
65.20
43.60
32.80

_--llllI!!L
130.50
108.90

87.30
65.70
44.10
49.50

_Jl!12ll!~_

131.00
109.40

87.80
66.20
44.60
33.80

LOWEST :

530.50) :

LOWEST :

530.50) :

LOWEST :

leWEST :

530.50) :

531.00) :

LOWEST :

530.00) :

LOWEST :

518.00,

515.50,

517.00,

517.50,

517.50,

AT POINT (

AT POINT(

AT POINT(

AT POINTC

AT POINT(

I
I
I
I
I
I
I
I
I
I
I
I
I
1------------------------------------------------------------------~---------.

AT POINT( 517.50, 530.50): _ ~AQlY~ ~__
MINIMUM FACTOR OF SAFETY : 33.30 2.070.

~-----------------------------~----------------------------------------~----*

I
I
I



WESTERN TECHNOLOGIES INC.
ISLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

11-26-85

I JOB NO.

CLIENT :

I PROJECT

REMARKS

I

2125Jl08

Grieiner Engineering Sciences

RWCD Floodway - Reach 6

CASE 6
East Embankment
Cut/Fill Section - bottom of embankment
Rapid Drawdown w/ Seismic

508.00
510.00
508.00

555.00
530.00
555.00

( X , y )( X , y )

5000.00 400.00
5000.00 500.00

551.00 506.00
500.00 500.00
547.00 508.00 .

5000.00 510.00

4

( X , y )

400.00
500.00
508.00
500.00
510.00
510.00

NO. OF BOUNDARY LINES :

LINE
NO.

1
2
3
4

100.00
500.VO
547.00
10G.00
543.00
559.00

ISOI1-PHQ£EEI11~ -

I
I
I

NO. OF CONTROL ZONES SPECIFIED :

UNIT
WEIGHT

140.8
139.4
62.4

25.00
20.00
0.00

ENDING
POINT

2

5
1
1

0.0

ANGLE OF
FRICTION

1

BEGINNING
POINT

1

COHESION
150.0C
300.00

0.00

DECREMENT :
CIRCLES :
1ST CIRCLE :
BOTTOM LINES:

SOIL
LAYER

1
2
3

BOTTOM
LINE

1

NO. OF

1 DATA - RADIUS
NO. OF
ID. OF

ZONE

I
I
RAQIQ~~ONIliQ1_1Q!FS -

I
I
I

I
I
I
I

SEISMIC COEFFICIENT
MIN. DEPTH OF TALLEST SLICE
NO. OF SLICES
NO. OF ADDED RADII

.10
2.00

10
3



WESTERN TECHNOLOGIES INC.
ISLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

11-26-85

GRID SEARCH WAS SPECIFIED WITH LOCATION AT

NO. OF DIVISIONS BETWEEN POINTS 1 & 2 :
NO. OF DIVISIONS BETWEEN FOINTS 2 & 3 :

X-INCREMENT FOR SEARCH: 2.00
I-INCREMENT FOR SEARCH: 2.00

( X , y )

490.00 520.00
510.00 540.00
525.00 525.00

4.0C
4.00

I SEE£AGi_£.Q1ilUIl.Ql! : P HREAT IC SURFACE SPECIFIED

UNIT WEIGHT OF WATER: 62.4

I
I

[-------------( A , y )

100.00 500.00
5000.00 508.00

POINTS ON WATER TABLE( X , y )

500.00 500.00

------------------J( 1 , y )

524.00 508.00

RESU1I~_OF_EE11IBATIQ]~-

IAT POINT( 490.00, 520.00) · _-.B!QIU~_ _____F5___· 120.00 4.449

I 100.00 4.125
80.00 3.185
60.00 3.115

I
40.00 2.783

LOWEST · 40.00 2.783·
AT POINT ( 49.5.00, 525.00) · _JB.QIQ~_ ____ FS__·

I
125.00 4.211
105.00 3.922
85.00 3.509

I
65.00 3.014
45.00 2.233

LCWFST · 40.00 2.225·
I "A. T POINT( 50C. ~}O, 530.00) · _ BADIU~_ ___ FS___· 130.00 4.125

109.69 3.760

I 89.38 3.330
69,,08 2.808
48.77 2.046

I

LOWEST · 38.61 1.862·
AT POINT ( 505.00, 535.0:n · __l!!Q!Jl~_ ____ FS___· 135,,00 3.992

I 114.32 3.624
93.65 3.175
72.97 2.654

I
52.30 1.943

LOWEST · 41.96 1.651·
AT POINT ( 51C.00, 540.00) · __l!!QIQ~_

-----~--
I

· 140.00 3.888
118.96 3.512
97.91 3.067

I
16.81 2.545
55.83 1.946

LOWEST · 45.31 1.605·



WESTERN TECHNOLOGIES INC. 11 -26 -85I SLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

I
AT POINT ( 493.75, 516.25) · _illl!!~_ _____ FS__· 116.25 4.555

96.25 4.228
76.25 3.880

I 56.25 3.242
36.25 2.716

Lew EST : 36.25 2.716

I AT POINT( 498.75, 521.25} : __.R!Q~_ _____ FS__
121.25 4.372

I
101.11 4.004
80.97 3.583
60.83 3.062

- 40.69 2.233

I LOWEST · 30.62 2.113·
AT POINTe 503.75, 526.25} · _..MQIU~_ ___FS__·

I 126.25 4.209
105.74 3.836

85.24 3.389
64.73 2.829

I 44.22 1.997
LCWEST : 33.97 1.732

I AT POINT( 508.75, 531.25} · _-.R!DIU~ --~--· ·131.25 4.071
110.38 3.692

I
89.50 3.227
68.63 2.676
47.75 1.917

LOWEST · 37.32 1.586·
I AT POINT( 513.75, 536.25) · _-B.!lUYL ____ FS_

0

136.25 3.961

I 115.01 3.572
93.77 3.115
72.52 2.563
51.28 1.951

I LOWEST · 40.66 1.611·
AT POINT( 497.50, 512.50) · _-llDIU§ _ ____FS__·

I 112.50 4.674
92.50 4.348
72.50 3.988

I
5~.50 3.337
32.50 2.696

LOWEST · 27.50 2.658·
I AT POINT( 502.. 50, 517.50) o· _-li!~I!J'§_ ___IL-__

0

117.50 4.475
97.16 4.104

I 76.82 3.669
56.49 3.121

I
I



WESTERN TECHNOLOGIES INC. 11-26-85
ISLOPE STABILITY .~NALY SIS - SIMPLIFIED BISHOP METHOD

36.15 2.197

I
LOWEST · 25.98 1.960·

AT POINT( 507.50, 522.50) -B.!DIUL ____IL-_··
I

122.50 4.302
101.79 3.922

81.09 3.460
60.38 2.884

I
39.68 1.969

LOWEST · 29.33 1.634·

I

AT POINT( 512.50, 527.50) · RADIUL FS· 127.50 4.160
106.43 3.773
85.35 3.294

I
64.28 2.712
43.21 1.921

LOWEST · 32.67 1.570·
I AT POINT( 517.50, 532.50) : _-li!DIUS_ ____FS_

132.50 4.044

I

111.06 3.649
89.62 3.175
68.18 2.599
46.74 1.982

I
LOWEST · 36.02 1.723·

AT POINT( 501.25, 508.75) · _EA!H:US_ ___FS_·
I

108.75 4.809
88.58 4.484
68.41 4.117

I

48.24 3.450
28.07 2.739

LeWEST · 17.99 2.5B2·

I
AT POINT ( 506.25, 513.75) · _-1illl!!L ----~---· 113.75 4.591

93.21 4.220

I
72.68 3.777
52.14 3.211
31.60 2.192

LOWEST · 21.34 1.853·
I AT POINT ( 511.25, 518.75) · _-llDIUS_ FS· ----

118.75 4.406

I
97.85 4.025
76.94 3.547
56.04 2.964

I

35.13 1.977
LOWEST · 24.68 1.600·

AT POINT( 516.25, 523.75) · RADIUS ___IL-_·
I

123.75 4.262

I

I





WESTERN TECHNOLOGIES INC.
ISLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

-----~-
4.161
3.768
3.289
2.697
1.936
1.598

_ r~__
4.160
3.776
3.301
2.731
1.917
1.569

_____ FS__

4.111
3.728
3.256
2.692
1.914
1.570

-----~-
4.161
3.781
3.309
2.75,)
1.925
1.590

_____ FS _

4.212
3.828
3.349
2.774
1.923
1.57)

_.Jl!DIU';:_
127.50
106.30
85.10
63.9C
42.70
32.10

_Ji!.liY~_

127.50
106.55

85.61
64.66
43.71
33.24

__li.aDIU~_
127.50
106.68

85.86
65.04
44.22
33.81

_R1QIU~_
129.50
103.53
87.57
66.60
45.63
35.15

_-B!Q I U';:_
125.50
104.57
83.65
62.72
41.80
31.33

527.50) :

LOWEST :

527.50) :

527.50) :

LOWEST :

LOWEST :

525.50) :

529.50) :

LOWEST :

LOWEST :

527.50) : __£~DIUS FS _
127.50 4.160
106.52 3.775

LOWEST :

514.5\),

510.50,

508.50,

510.50,

511.0C,

51C.5Cl,

AT POINT (

~T POINT (

AT POINT(

AT POINT(

AT POINT(

,~T POINT(

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

1--------------------------- -- ------- ---,..-------._-- -- ----- ---------- .. -,-------*
AT POI NT ( 5 12 •.50, 527 • 50) : _-lit12 I UL ~__

MINIMUM FACTOR OF SAFETY: 32.67 1.570

11----------------------------------------------------------------------------*
AT POINT( 512.50, 527.50): _-E!DIU~ FS _

127.50 4.160
106.43 3.773
85.35 3.294
64.28 2.712
43.21 1.921
32.67 1.570



WESTERN TECHNCIOGIE~ INC.I SLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD
11-26-85

_-EADlllS_ _ LS--__
127.50 4.160
106.49 3.775

85.48 3.297
64.47 2.721
43.46 1.918
32.96' 1.564

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

AT POINT(

AT POINT (

AT POINT <.

,~T POINT(

AT POINT(

AT POINT(

511.50,

512.00,

511.50,

511.50,

511.50,

512.00,

LOWEST :

527.50) :

LOWEST :

527.50) :

LOWEST :

528.00) :

LOWEST :

527.00} :

LOWEST :

526.50) :

LOWEST :

527.00) :

lOWEST :

85.54
64.57
43.59
33.10

__E.!n.Il!S_
127.50
106.46

85.42
64.38
43.34
32.81

__E!Ql1l.s'_
128.00
106.99

85.97
64.96
43.94
33.43

__R.~DIllS_
127.00
106.00
84.99
63.99
42.98
32.48

_-.B!QIU~_

126.50
105.50
84.50
63.50
42.50
32.00

_-B!QIQ~
127.00
105.96
84.93
63.89
42.86
32.34

3.299
2.726
1.917
1.565

_____LS.--__
4.160
3.774
3.296
2.716
1.920
1.566

l:C::
-----~--

4.147
3.762
3.286
2.711
1.918
1.565

___IS. _
4.173
3.787
3.309
2.731
1.919
1.564

_ FS __
4.186
3.800
3.321
2.742
1.920
1.564

____I.L.__
4.173
3.786
3.307
2.726
1.920
1.565



WESTERN TECHNOLOGIES INC.I SLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD
11-26-&5

511.CO,AT POINT( 527 • 0 a) : __ll.a DIllS_ _ __Es' _
127.00 4.173
106.03 3.188
85.05 3.311

I 64.0B 2.136
43.11 1.918

LOWEST: 32.62 1.566

~-----------~----------------------------------------------------------------*

I

I
I
II

I
I
I
I
I
I
I
I
I
I
I



I
WESTERN TECHNOICGIES INC.
SLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

C9-C·5-85

RWCD Floodway - Reach 6

Greiner Engineering Sciences

CASE 7
Fast Embankment
Cui IFill Section - middle of embankment
No Flow (As-built> vI Seismic

NO. OF BOUNDARY LINES

51).00
510.00

( X , y _._)

530.00
559.00

( X , y )

5000.00 400.00
5000.00 505.00
soc.ao 500.00
551.00 506.00

3

2125J1G8

( 1 , y )

10C.CO 400.00
515.00 5'J5.00
100.00 500.00
543.00 510.00

5000.00 510.00

LINE
NO.

1
2
3

I JOB NO.

CLIENT

I PROJECT

REMARKS

I
I
~QU!~ARI_11!I_1KrQE~AIlO! -

I
I
I

I RADI!lli-~ill!.IB.Q1_ZQliE~ -

NO. OF CONTFOL ZONES SPECIFIED: 1

I
SOIL

L.I\ YER
1
2

CCHESION
500.CO
600.00

ANGLE OF
FRICTION

35.00
30.00

UNIT
WEIGHT

105.2
118.5

..I
I
I

ZONE 1 DATA - FA DIllS
NO. OF
ID .. OF
NO .. OF

BOTTOM
LINE

1

DECREMENT
CIRCLES
1ST CIRCLE :
POTTOM LINES:

BEGINNING
POINT

1

0.0
5
1
1

ENDING
POINT

2

IRU!_~£E~Ifl£~I1QliS

SEISMIC COEFFICIENT

I
MIN. DEPTH OF TALLEST
NO. 0 F S L ICES
NO. OF ADDED RAfII

I
I
I

SLICE :

..

.10
2.CO

3



WESTERN TECHNOLOGIES INC.
ISLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

GRID SEARCH WAS SPECIFIED WITH LOCATION AT

NO. OF DIVISIONS BETWEEN POINTS 1 & 2
NO. OF DIVISIONS BETWEEN POINTS 2 & 3 :

525.00

_____ FS _
11.068
10.127
9.068
7.869
5.960
5.712

____ FS__

10.431
9.467
8.352
7.08C·
5.776
4.829

( X_, I )
: 490.00 520.00

51J.OO 540.00

_ I~ _
11.934
11.135
10.370
8.875
8.324
8.324

I~. 00
4.00

525.00

____ FS _
10.708
9.773
8.633
7.382
5.683
5.069

_ I.§ _

12.213
11.401
10.590
9.029

----_&_--
11.468
10.563
9.546
8.493
6.712
6.712

__1l1l1!!'§_
120.00
100.00

EO. ()O
60.JO
40.00
40.00

__ RAQ1.!L1i_
13Q.OO
109.69
89.38
69.08
48.77
43.69

_-1l!QIU~_
135.00
114.32

93.65
72.97
52.30
41.96

_.Ji!Q1.Q'§_
116.25

96.25
76.25
56.25

__RAD1Q~_
140.00
118.q6
97.91
76.87
55.133
4,5.31

2.00
2.00

520.00) :

530.00) :

LOWEST :

525.00) : _-1l!QIU~_

125.00
105.00
85.00
65.00
45.00
45.00LOWEST :

535.(0) :

LOWEST :

540.00) :

LOWEST :

LOWEST :

516.25) :

495.00,

500.GC',

50S.C'D,

493.75,

51G.00,

AT POINT(

AT POINT (

AT POINTC

AT POINTC

AT POINTC

I
I
I X-INCREMENT FOR SEARCH :

I-INCREMENT FOR SEARCH :

ISE;;g!~L£QliQ.IIIQ! : NO SEEPf',GE

RESULTS OF REITERATIONS -

1------------------
AT POINT( 49C.00,

1
1
I
I
1
1
I
I
1
I
I
1
I





10.549
9.315
8.040
5.700
5.051

_____LS _
11.140
10.143
8.938
7.525
5.605
4.725

_____LS _
10.834
9.814
8.620
1.203
5.848
4.976

____IS _
12.303
11.334
10.239
8.973
6.381
5.969

_ LS _
11.792
1D.817
9.594
8.244
5.715
4.927

FC7,-------11.404
10.382
9.153
7.671
5.734
4.894

__EA1:l11S_
127.50
106.43
85.35
64.28
43.21
32.61

__R!JHllS_ _ .:EL-_
108.75 12.895
88.58 12.069
68.41 11.181
48.24 9.484
28.07 8.007
28.07 8.001

__li!]llt5_
132.50
111.06
89.62
68.18
46.14
36.02

__RAJ1!llS_
113.75
93.21
72.68
52.14
31.60
21.34

_-R!]~_

118.75
97.85
76.94
56.04
35.13
24.68

__F!.D1JlS_
123.75
102.48

81.21
59.94
38.66
28.03

LOWEST :

LOWEST :

527.50) :

LOWEST :

532.50) :

508.75) :

LOWEST :

513.75) :

518.75) :

LOWEST :

LOWEST :

523.75) :

LOWEST :

512.50,

517.50,

501.25,

506.25,

516.25,

511.25,

AT POINT (

AT POINT (

AT POINT (

AT POINT (

AT POINTC

AT POINT (

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

WESTERN TECHNOLOGIES INC.I SLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

101.79
81.09
60.38
39.68
29.33



wESTERN TECHNOLOGIES INC.I SLOPE STABILITY ~NPIYSIS - SIMPLIFIED BISHOP KETnOn

6.355

_ .E~ _
11.081
10.040
8.798
7.364
6.106
5.501

_____ FS _

12.123
11.144
9.886
8.536
5.886
5.238

____ FS _

12.658
11.704
10.591
9.315
6.499
6.037

-----~--13.33)
12.511
11.671
9.905
8.476
8.462

_____.E~ _
11.710
1Q.665
9.412
7.935
6.088
5.432

_____I~__
11.357
10.299
9.038
7.586
6.654

_-R1.12.!Q~_
128.75
107.11
85.47
63.83
42.19
31.37

__B!.Q.!Q~_
105.00
84.63
64.26
43.90
23.53
18.44

__.R!121!l~_
115.00
93.90
72.79
51.69
30.59
20.04

_JiA] IUS_
110.00

89.26
68.53
47.79
27.06
16.69

__B.ADIU~_
120.00

98.53
77.06
55.59
34.12
28.75

_-1l!1l1YS
125.00
103.16

81.32
59.49
37.65
26.73

528.75) :

505.00) :

LOWEST :

510.00) :

LOWEST :

LCWEST :

515.00) :

520.:)0) :

LOWEST :

LOWEST :

LOWEST :

525.00) :

521.25,

505.DO,

510.00,

515.GO,

52C.00,

525. JC,

P.T POINTe

AT POINTC

AT POINTC

AT POINTC

AT POINT{

AT POINTe

I
I
1
I
I
I
I
I
I
I
1
I
I
1
1----------------------------------------------------------------------------*

1
I



I
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09-05-85





WESTERN TECHNOLOGIES INC.I SLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD
:9-')5·-85

4.725

10.074
8.876
7.460
5.631
4.728

_ FS__

11.075
10.0P2
8.882
7.486
5.605

107.39
86.27
65.16
44.04
33.48

_-ll!QI!!~_

128.50
107.45
86.40
65.35
44.29
33.77

528.50) :

LOWEST :

LOWEST :

528.50) : -_EA~lQ2 E~ _

512.DO,

512.50,

AT POINT (

I
I
I
I
*----------------------------------------------------------------------------*
I AT POINT (

MINIMUM FACTOR OF SAFETY : 33.63 4.720
11----------------------------------------------------------------------------*

I
I
I
I
I
I
I
I
I
I
I
I



WESTERN TECHNOLOGIES INC.I SLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD
11-26-85

I
JOE NO.

CLIENT :

I PROJECT

REMARKS

I

2125J108

Greiner Engineering Sciences

RWCD Floodvay - Reach 6

CASE 8
East Embankment
Cut/Fill Section - middle of embankment
Full Flow Coditions vI Seismic

505.00
5C8.00
510.00
508.00

515.00
555.00
530.00
555.00

( x__-", y )( X , Y )
5000.00 400.00
5000.00 505.00

500.00 500.00
551.00 506.00
524.00 508.00
547.00 508.00

5000.00 510.00

5

LINE
NO. ( X_, y )

1 100.00 400.00
2 515.00 505.00
3 100.00 5JO.OO
4 547.00 5~8.00

5 100.00 SOB.CO
543.00 510.00I 559.00 510.00

~Q11 PROPEliIrE~ -

I BOUND.!R Y-ll1iE_IUQRMAIIQ! 

NO. OF BOUNDARY LINESI
I
I

I SOIL ANGLE' OF UNIT
LAYER COHESION FRICTION WEIGHT

1 150.00 25. or; 140.8

I 2 300.00 20.00 139.4
3 0.00 o.oe 62.4
4 0.00 0.00 62.4

0.0

ENDING
POINT

2

5
1
1

.10
2.00

10··
··

BEGINNING
POINT

1

DECREMENT
CIRCLES :
1ST CIRCLE :
BOTTOM LINES:

SLICE

BOTTOM
LINE.,

RA DIUS
NO. OF
ID. OF
NO. OF

1 DATA -ZONE

IRAJ2~_£QNTRQ1_ZQliES -

NO. OF CONTROL ZONES SPECIFIED: 1

IRUN SPg~IFICAIION~ ~

SEISMIC COEFFICIENT

I MIN. DEPTH OF TALLFST
NO. OF SLICES

I
I

I
I
I



WESTERN TECHNOLOGIES INC.
ISLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

NO. OF ADDED RADII : 3

11-26-85

NO. OF DIVISIONS BETWEEN POINTS 1 & 2: 4.00
NO. OF DIVISIONS BETWEEN POINTS 2 & 3: 4.00

( X , Y )
GRID SEARCH WAS SPECIFIED WITH LOCATION AT: 490.00 520.00

510.00 540.00
525.00 525.00

I
I
I

X-INCREMENT FORI Y-INCREMENT FOR

s.Ell~~_ml!l21Il.Q1i :

SEARCH: 2.00
SEARCH: 2.00

PHREATIC SURFACE SPECIFIED

UNIT WEIGHT OF WATER : 62.4I
I

[-------------( X , Y )

100.00 508.00

POINTS ON WATER TABLE( X , Y )

5000.00 508.00

------------------)( X , Y )

IBEllilLT~_OF-REllIRATIQ!§

AT POINT( 490.00, 520.(0) · RADIUS
-----~---·

120.00 5.075

I
98.40 4.751
76.80 4.493
55.20 3.585

I
33.60 35.282

leWEST : 39.00 3.356

AT POIN T( 495.00, 525.(0) · _-li!DIU~_ ____LS___·
I

125.00 4.867
103.40 4.512

81.80 4.063

I
60.20 15.727
38.60 2.841

LOWEST · 38.60 2.841·
I

AT POINT ( 500.00, 530.00) · _...EllIU~_ _____IL.-__· 130.00 4.678
108.40 4.309

I
86.80 3.871
65.2() 3.346
43.60 2.456

I
lew EST · 38.20 2.380·

~T POINT( 505.00, 535.(0) _~lQL
____.E~___:

I

135.00 4.516
113.40 4.149

91.80 3.696
70.20 3.173

I 48.60 2.308
Lew EST · 43.20 2.165·

I

AT POINT ( 51C.00, 540.00) · _-li!I!IQ~_ ----~----·
140.00 4.385
118.40 4.015
96.80 3.570

I
75.20 3.049





-
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95.90 4.766

I 74.30 4.339
52.70 25.086
31.10 2.690

LOWEST · 25.70 2.658

I
..

AT POINT ( 507.50, 522.50) · _-ll.ll1l.S_ _____ FS _· 122.50 4.910

I 100.90 4.536
79.30 4.075
57.70 3.523

I 36.10 2.410
LOWEST · 30.70 2.196·

AT POINT ( 512.50, 527.50) : _-liAD.I11.S_ 't'1::
-----~-I 127.50 4.725

105.90 4.352
84.30 3.875

I 62.70 3.299
41.10 1000000.000

LOWEST · 51.90 2.968..

I AT POINT( 517.50, 532.50) · _.JiAn.ru.S_ _ __ES.-__· 132.50 4.580
110.90 4.198

I 89.30 3.735
67.70 3.166
46.10 2.589

I LOWEST · 35.30 2.209·
AT POINTC 501.25, 5C8.75) · _-R!DIDS_ FI::· ----~---108.75 5.578

I 87.15 5.289
65.55 5.040
43.95 4.154

I 22.35 1000000.000
LOWEST · 27.75 3 .. 473·

AT POINT ( 506.25, 513.75) · _J.AJ2lllS- _____ 'Fs, ___

I · 113.75 5.287
92.15 4.929
70.55 4.507

I 48.95 32.240
27.35 2.744

LOWEST · 21.95 2.543·
I AT POINTe 511.25, 518.75) · _.Ji!1illS_ ____.ES.__· 118.75 5.044

I
97.15 4.680
75.55 4.218
53.95 3.667
32.35 2.447

I LOWEST 21.55 2.213

I
I



-
WESTERN TECHNOLOGIES INC.

ISLOPE STABILITY ANAlYSIS - SIMPLIFIEr BISHOP METHOD

I
AT POINTC 516.25, 523.75) __!t!12.lY.L ____ FS___

123.75 4.858
102.15 4.479
80.55 3.998

I
58.95 3.395
37.35 1000000.000

LOWEST : 42.75 2.883

I AT POINT( 521.25, 528.75) · _-B!Jllil.~_ _____ FS__· 128.75 4.697

I

107.11 4.311
85.47 3.837
63.83 3.290
42.19 2.745

I
LOWEST · 31.37 2.367·

AT POINT( 505.00, 505.00) : - EAPlyS ____ FS _

I

(- 105.00 1000000.000
LeWEST : 105.00 1000000.000

AT POINT( 51C.OO, 510.00> · _J.A!2IU~_
_____ FS___

I · 110.00 5.469
88.40 5.132
66.80 4.721

I 45.20 4.158
23.60 2.836

LOWEST · 18.20 2.639·
I AT POINT( 515.00, 515.00) · __.E!!2Il!~_ -----~-· 115.00 5.211

93.40 4.855

I 71.80 4.382
50.20 3.863
28.60 2.586

I LOwEST · 23.20 2.373·
AT POINT( 52C.00, 520.00} RADIU~

____ FS__··
I

120.00 5.005
98.40 4.621
76.80 4.141
55.20 3.550

I 33.60 1000000.('d)O
LOWEST : 39.00 3.100

I
AT POIN T( 525.00, 525.00) : _-B.!]IUL -----~-125.00 4.824

103.16 4.435
81.32 3.970

I 59.49 3.382
37.65 3.049

LOWEST · 26.73 2.715·
I
I
I

11-26-85



WESTERN TECHNOLOGIES INC.I SLOPE STABILITY ~NALYSIS - SIMPLIFIED BISHOP METHOD
11-26-85

____FS__

4.524
4.158
3.716
3.195
2.323
2.233

____ FS _

4.462
4.098
3.645
3.129
2.309
2.161

--~--4.511
4.141
3.679
3.155

1000000.000
2.858

__IL-_
4.412
4.050
3.6C3
3.093

1000000.000
2.811

_____ FS _

4.460
4.091
3.634
3.117

10000(;0.000
2.823

__B!DIU~_
135.00
113.40
91.80
70.20
48.60
59.40

__RADIUS
137.00
115.40

93.80
72.20
50.60
45.20

---B.!nIU~_
135.00
113.40

91.80
70.20
48.60
43.20

_-!liDIUS_
139.00
117.40

95.80
74.20
52.60
63.40

__RllI!IL
137.00
115.40
93.80
72.20
50.60
61.40

535.()O) :

LOWEST :

LOWEST :

537.00) :

535.00) :

LOWEST :

LOWEST :

539.00) :

537.CO) :

LOWEST :

LOWEST :

,
537.(0) : __B.!QIUL ~_

137.00 4.470
115.40 4.106

507.00,

503.QO,

505.00,

505.'::;0,

507.CO,

503.0C,

AT POINT(

AT POINT(

AT POINT(

AT POINT(

AT POINT(

.AT POINT (

1*----------------------------------------------------------------------------*
AT POINT( 505.00, 535.00): RAD~US FS __

MINIMUM FACTOR OF SAFFTY : 43.20 2.170t-- ---------"'"---------------------------------------- --------.----------------*
AT POINT ( 505.00, 535.00): _-BADIUL ~__

135.00 4.516
113.40 4.149

91.80 3.696
70.20 3.173
48.60 2.308
43.20 2.165

I
1
1
1
1
I
1
1
1
1
1
1
1
1
1
1



WESTERN TECHNOLOGIES INC.
ISLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

11-26-85

AT POINTC

AT POINT(

AT POINT (

505.50,

506.00,

505.50,

LOWEST :

537.00) :

Lew EST :

537.00) :

LOWEST :

537.50) :

LOWEST :

93.80
72.20
50.60
45.20

__.B.!.l1ll!5._
137.00
115.40

93.80
72.20
50.60
45.20

_-RAQ Il!.~._
137~OO

115.40
93.80
72.20
50.60
61.40

_Jillll!S_
137.50
115.90

94.30
72.70
51.10
61.90

3.666
3.149
2.314
2.230

_____IS. _
4.461
4.096
3.643
3.123
2.314
2.155

_ Is. _
4.460
4.093
3.6.37
3.121

1000000.000
2.833

_____IS__
4.448
4.084
3.632
3.115

1000000.000
2.830

AT POINTe 505.50, 536.50) :

LeWEST :

__RADIUS- LS--__
136.50 4.473
114.90 4.109

93.30 3.654
71.70 3.133
50.10 2.313
44.70 2.156

AT POINTe 505.50, 537.00): _-R!DIU~ FS _
MINIMUM FACTOR OF SAFETY: 45.20 2.160



WESTERN TECHNOLOGIES INC.I SLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD
11-26-85

I JOB NO.

CLIENT

I PROJECT

REMARKS

I

2125J108

Greiner Engineering Sciences

RWCD Floodway - Reach 6

of embankment

508.00
510.00
508.00

555.00
530.00
555.1'10

( X , y )
5000.00 400.00
5000.CO 505.00

551.00 506.00
500.00 500.00
547.00 508.00

500C.OO 510.00

4

( X , y )

400.00
505.00
508.00
500.00
510.00
510.00

NO. OF BOUNDARY LINES

LINE
NO.

1
2
3
4

I
I
I

100.00
515.00
547.00
100.00
543.00
559.00

I ~IL-llQURTll'§ -

NO. OF CONTROL ZONES SPECIFIED :

UNIT
WEIGHT

14 O. 8
139.4
62.4

ENDING
POINT

2

0.0
5
1
1

ANGLE OF
FRICTION

25.0(i
20.00
o.oc

1

..

BEGINNING
POINT

1

COHESION
150.00
300.00

O.QO

DfCREMENT
CIRCLES
1ST CIRCLE
BOTTOM LINES:

.,,

SOIL
Ll\YER

1
2
3

BOTTOM
LINE

RA. DIUS
NO. OF
ID. OF
NO. OF

1 DATA -ZONE

I
I
RA~lQ~ONIEQ1_Z0NZS -

I
I
I

I
I
I
I

SEISMIC COEFFICIENT
MIN. DEPTH OF TALLEST
NO. OF SLICES
NO. OF ~DDED RArII

··SLICE :
····

1 /,\
• V

2.00
1C

3



-
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4.00
4.00NO. OF DIVISIONS BETWEEN POINTS 1 & 2

NO. OF DIVISIONS BETWEEN POINTS 2 & 3 :

GRID SEARCH WAS SPECIFIED WITH LOCATION ATI
I
I

WESTERN TECHNOLOGIES INC.I SLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP HETHOD

( X__ , Y )
: 490.00 520.00

510.00 540.00
525.00 525.00

I
I

[-------------( X , y )

100.00 500.00
5000.00 50A.00

POINTS ON WATER TABLE
( X , Y_._>

500.00 500.00

------------------J( __); , __1 )

524.00 508.00

RESULTS OF REITERATIONS -
I----~T POI NT~---4~~~~~, 52C.OO) _..M~IUL

____IT-_
120.00 4.410

I 100.00 4.082
80.00 3.755
60.00 3.158

I
40.00 2.742

LOWEST · 40.00 2.742·
AT POINT( 495.00, 525.00) · _-11A]IQL ____IT-_·I 125.00 4.239

105.00 3.883
85.00 3.469

I 65.00 3.002
45.00 2.265

LOWEST · 40.00 2.191·
I AT POINT ( 50C.QO, 530.(0) : _-11!mJ!~ --~--130.00 4.090

109.69 3.724

I 89.38 3.296
69.';8 2.794
48.77 2.024

I LeWEST · 38.61 1.804·
AT POINT ( 505. 00, 535.(0) .

~.JiADIU~
____ FS____· 135.00 3.959

I 114.32 3.591
93.65 3.145
72.97 2.629

I 52.30 1.921
Lew EST · 41.96 1.611·

I
AT POINT( 510.00, 540.00) : _-i!DIU~_ - ___fL__

140.00 3.857
118.96 3.482

97.91 3.039

I 76.87 2.5,24
55.83 1.923

LOWEST 45.31 1.556







WESTERN TECHNOLOGIE~ INC.
ISLOPE STABILITY ~NAIYSIS - SIMPLIFIED BISHOP METHOD

11-26-85

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

AT POINT (

AT POINT(

AT POINT(

AT POINT(

AT POINT(

AT POINT (

521.25,

505.00,

510.00,

515.CO,

52C. GC,

525.08,

LOWEST :

528.75) :

LOWEST :

5G5.JO) :

i.eWEST :

510.00> :

LOWEST :

515.0Cn :

LeWEST :

52J.00) :

LOWEST :

525.0(;) :

I.e WEST

102.48
81.21
59.94
38.66
28.03

_Ji.aDIU~_

128.75
107.11

85.47
63.83
42.19
31.37

__E.aQl!J.~_
105.00

84.63
64.26
43.90
23.53
8.25

_.1l112IUL
110.00
89.26
68.53
47.79
27.06
16.69

_-li.a.DIU~_

115.00
93.90
72.79
51.69
30.59
20.04

_-li!QIU~_

120.0')
98.53
77.)6
=·5.59
34.12
23.38

_ RADIU~

125.CO
103.16
81.32
59.49
37.65
26.73

3.829
3.340
2.739
1.941
1.609

_____FS __
4.106
3.704
3.217
2.637
2.043
1.853

____ FS__.
4.945
4.621
4.263
3.607
2.856
2.434

_____ FS _

4.694
4.321
3.869
3.329
2.211
1.834

_____EL-_
4.496
4.111
3.616
3.046
2.019
1.688

_ EL-_
4.343
3.938
3.441
2.840
2.057
1.823

____5.-__
4.211
3.BC>1
3.3 J7
2.717
2.229
2.178





WESTERN TECHNOLOGIES INC. 11-26-65I SLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

83.14 3.303

I
61.96 2.709
40.78 1.912

LeWEST · 30.20 1.547·
I AT POINT( 510.50, 525.50) · RADIUS ___FS___· 125.50 4.176

104.57 3.791

I 83.65 3.313
62.72 2.744
41.80 1.900

LOWEST · 31.33 1.528

I ·
AT POINT( 513.00, 525.50) · _-llDIU~_ -----~-·

125.50 4.176

I 104.42 3.787
83.33 3.306
62.25 2.720

I 41.16 1.900
LCWEST : 30.62 1.527

AT POINTC 512.00, 525.50) : __RADIU~_
-----~-I 125.50 4.176

104.48 3.788
83.46 3.308

I 62.44 2.729
41.42 1.893

leWEST · 30.91 1.521·
I AT POINTC 511.50, 525.50} · _~IUL ----~----· 125.50 4.176

104.51 3.7g9

I 83.52 3.309
62.53 2.734
41.54 1.899

I LOWEST · 31.05 1.522·
AT POINT( 512.00, 526.00) · __RA12ll~_ ___FS__· 126.00 4.163

I 104.97 3.775
83.95 3.296
62.92 2.718

I 41.90 1.897
LOWEST · 31.38 1.520·

I
AT POINT( 512.0i), 526.50) · __.RADIUS ___FS__· 126.50 4.150

105.47 3.763
84.44 3.284

I 63.41 2.708
42.38 1.895

LOWEST · 31.86 1.52')·
I
I
I



WESTERN TECHNOLOGIES INC.
ISLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

11-26-85

AT POINTe 512.00, 526.00): __.aA~IU.§. FS _
MINIMUM FAeTOE OF SAFETY: 31.38 1.520

___ FS__

4.163
3.775
3.295
2.714
1.897
1.523

----~-4.163
3.776
3.298
2.723
1.897
1.521

--l1!DIUS_
126.00
105.01

84.01
63.02
42.02
31.53

: _-liA:QIU§_
126.00
104.94

83.89
62.83
41.77
31.24

526.00)

526.00) :

LOWEST :

LOWEST :

512.50,

511.50,

AT POINT{

AT POINT{

I
I
I
I
I
*----------------------------------------~---------------------~-------------*

I
*----------------------------------------------------------------------------*
I
I
I
I
I
I
I
I
I
I
I
I



N- E ~~ 'J. SE N ~., i< CH C1(: GI. ~~: 1 ~i \::~ •

I '::: LnT r: c~ '" "T:, T T Tn, y ?' L 1 v ('; T(: - (~T,!;' -,",', 1, I F I ~" ~_',};-,.-,: I c: 'I-,t, n,: i,,': ',1,1, ~.,,- ~_',', 1-0,',', f,',! f,'~.; \/'~" '_-.l-,"!' ..__ .I.J........ ,-'.' _ ....'..~ .~_- '~'._ '. __ '.~ _ ._. ..,"_ •._ .

IJOG NO.

CLIENT Gr2iner EnginS0rinq Sciences

?WCD Floo~way - Peach 6

I
r; S'; 1C>
[cst Emt3~km~nt - Cut Section
Nc"FlCiw (~s -tn1 It) ill Seismic
!'~Guiv21ent V,-,:iliclr:, Load (]'; top of slepE

I~U'~U'h'n.r;:,y LI';J;' Tf~;;'C:k:"'t:rrl()N
~--~~~~~---~~-~~~~~~~~-~-

NO. OF UCJ{JNCAhY tI/~ S

51 (.
51('.):"

"1:"._' ,'.., .
~..?, • ':' (.
51~'J •. ()
559.t;(>.

(X Y)---- ---,---- ---
(~:: (, • :\ j

51:'.0:0

S11.J!)
5:\[ .-"f)

~~ 3 9 • ''''::,0
5 ~~ l' • C»

:' it • 0
5 1,_. G

S (: .)U

v V)___ f';; , l _

51 • '-.

~'~ 1 1 • 0
1 .:,

531.-:Je
543.>J

( X , y )

1~).L/O Lt C.

LINt::
NO.

1

I
I
I

I ::',,')f L
tPy-r:F

:-; .). './

}\NGLE OF
FFICTION

':. to; i'. ,-j
-' .. ..: .\... ',/

r~, -i"
\J • .....'

UNIT
WFIGHT

1-'5.2
3);,;.

rD. OF 1ST CIRCLE :

• "..1

FNDI>iG
POINT

.,

POINT
1

::~F-GIN.NING

J)F(:REI;;~SNT

OF' -CT ':<CL~-~
,,' ('"
. ('_.' .

70H~S ~PSCIFIED 1ew CON 'I 01\0.

zeN
I
I
I

I
I
I
I

" 0 • C P ':: lIe F~-: ~

NO. OF j)D£~ PPLI1·
L

3



u F fj I V T I C '\" S HPT ';>J
~ N P 0 I NTS '\ [. 2 ..l. -' ;,\i ,~.: ~. .

;, F DI VI c{ 0 Nr·
~.

t~
'"':"."" EE ~.r P01 Nf"P' (;: :2 f. 3 :". .,c· .L -", .. " r't I. "'-->

\0.

11-1::-S~}

( 1 , y )

51 .='(1 51(.·C
495 .~;:J l: 3~.~·. Of)
5 2:) .J f) 5 4::' • " c·

3. OJ
3.C-)

l' FISHOr METHO,)

~ ,""'..-'",L. • 1 , ':,....:

S'T~:PlIFI

SPECIFIED WITH LOCATION ATGElD

"i-lNCLL;VENT FOP

I C:: Ln 7'::'.'-' 'J.::-'.i.

I
I
I

Y-I~~RFMFNT FOR SE~.PCi1 2.0

NC SEE-P;\(;E

12.8(:2
";1.9·JQ

11.751
9.3 C:;.7
6.32q
6.175

10.f t)3
8.8::-)7
6 .. 333

11.226

11.67:'::
'\ .7 1 1
9.6 11<]

3.4°9
f.366
6 .2~14

5.642
4.11('

12.434
11 .. 41J
1).112

2.41'37

11.317
10. in 4
9.S43

_____ FS _

12.195

rc:
-----~----

50.25
29.23
18.71.

113.33
92.31
71.28

89.79
69.S8
49.37
29.16
24.10

__E.t12ItJ~_
116.67
96.67
76.F.7
56.67
36. 67
31. 67

__£lI:l11S-_
123.33
1S3.?3
83.33
63.33
4 3.33
38.33

__E.LI:IlL~_
120.')0

99.28
78.56
57.84

51 •.J)

S16.f7) :

5:< .::l) : _ R.1i£llIs'_ _ l~ _
130.00 11.247
110.00 10.3rE
0J. 0 9.319
70.0D 8.284
50.00 6.524

I:O EST: 50.00 6.524

j;, :2 .' .J • ) :

LOl'iES'T :

c;
) ..,;

Lt \1 ::-:, • ".. ,

~:12.3:3,

S1.'1.3],

itT ?OINT (

~T FOINT(

AT;'CINT (

AT FUINT(

EgSU1I~_Qf_~Ell1g~IlQ~2-

I "I' ··()I··r.,( c1 .f"\ . t"· \._ l~ 1 .':) '. J • .; ,

I
I
I
I
I
I
I
I
I
I
I
I
I



:':T1'1PLIFIED '"ISHO} i1EIHOD

~: • r:, 9/.1

4.217

9.159
7.7td
'5.733
4.6')8

'·1.3;:9
1C.37.:

·g.184
7.586
5.717
4.1:22'

':'0'}!'+1
,~~,.S 16

7.329

11.·,.)·86

_ FS _

8.0S9
6.38,
4.726

_____ FS _

18.941
'iO.017
2.399
7 .tilt ')

5.942
5. LJ2

_ F'S ._

12.151
11.'::32
9.728

_____ FS _

1 .7 8
9.720
8 • .57:)

7.2<;7
.50'7'1()
4.163

_____1:.;:. _

11.911

37.12
26.76

4 ') pc::
L. •. ' 'oJ'

52.9<./

~·O.95

73.')1

29.Gl~

12.61

66.28

80.19
58.Al
37. )4·
26.25

4: 0'~4

29. 11

1)8.76
87.52

12').v}

_ R!l2.IU5._
126.67
1['6.:'5
85.84
65.42
45.01

__B..aQIU~_
133.33
113.23
93.12

__IiEJUrrS_
116.67
94.76
72.[:;5

_ B~.LI1L~ FS __
123.33 11.557
1)1.76 10.479

__EiQIlI2._
136.Cl
115.74
94.82
73.9)
::'2.97
37.22

R#,I'IUS---------

525.67) :

LO~!E,ST :.

516.(7) :

U)WEST :

':33.33) :

LCH}':~,:T :

"36.(7) :

C::: •. :') :

5C3.33,

52f..67,

.~:16.67,

~"\~ F"7
•..' > l.• '.: .' ,

AT t:OINT(

f;·T ,::'OIi~'r (

;'1T POINT(

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



~ F: S I F ~ ~t-i"l Ec: ':..r 'c. C L:"; f~ I ~:, : _. \..-.
ISLOrE ~:T~.SI.LITY,~N:llY<'T:_ - S H' FLI F I Fr' EIISHOP ~5S'I'HOr'

11--1=~-SS

AT PiJTNT(

AT POINT(

AT IOINT(

~,T reINT (

r T ;' CI NT (

52 •. j

FtCTO£-: OF

526.67) :

tOt-! EST :

5 4 • J) :

,?·AFETY :

LCi~[ST :

97. g",
75.6'')

31.20
36.75

104.47

6C: .~\9
37.89
37.89

__li.a12I.ll;:_
133.33
111.29

P9-.25
67.21
4C:.~7

<1~.15

1l~:,) .. )G

118.20
96. l~ 1
7l.!..61
52.H1

1.3G. 'j-)

108.7f.
87.52
6f:.:~8

45.:,4
29. 11

__d.8.QIQ;:_
13').):)

1 no c-",- •._~ j

87.~'6

65.59
44.12
28.'\..,2

9.577
8.133
lL2r::9
7.547

___.__£;1 _
11.357
10.295
8.971
7.447
6.261
6.261

Fe::-----------
10.:398
9.848
B.579
7.07':\
5.645
5.~S9

_____ FS _

8.297
6.903
5.5:;3

re::
----~----3.93

_____£2. _
11.~,36

7.329
5.633
3.922-

____ ps _
11.G88

S.7SS
7.'277
5. '577
4.1 h7

L'-':'
------~----



'::IMf.'LIFIED E ISH Cr t·~ F TH 0 l'
11-1::-35

4 .193

8.849
7.383
c: ~"F,......' .'.~ .•.•.. - "-'

7.577

_____ F'S _

11.216
10.166

B.932
7.426
5.6::·/';
3.893

3.971
~;.66:J

11.354
11.291
9.)31
7.491

11.497
1Ci.4Up
9.191
7.641
5.599
3.B95

11.353
1O.3J1
9.)5,6
7.530
5.638
3.884

_ f.~ _
10.963
9.923
-' ~.- c;!j.f:~:...'

7.236
5.59tJ
4.)C1

__- £5. _

;:;:c:
-----.!..~----

,'!""""

-----~----

_____I~ _
11.355
10.327

130.,)(
1 :;j8 • 95.
87.9)
66.85
45.20

10WEST : 35.27

S~E. J) : __2aL!2~_

128.(;0
1efi.S1

E5.63
64.41..1

'.1 -" L .:: ,... ) : __B.!Q I U.2:_
132. Ci
110.69

39.37
68.06
L~6.74

IO~EST : 30.75

43.25
LOWEST : 27.36

124 .. C':J

c., ? 6. \") ) : __li!QIQ~_
126.D:I
1)4.85
83.71
62.56
41. 4 2

", ~) 6 .- .J ) : __.!ian I U2._
12.,;.:::;
1:,4.62

..... ~ ":{ c;
0_.• _.'"

t 2. 3
bO.7G
24.71

i('2.9~)

81.79
6;.69
39.59

LCW~ST : 23.76

I.JWFST : 25.S~

:: :2 '5 • ): _-E.~I.lJl22_

126.00
L;5. 3

p 4 •.\7

6.3. 1 C
42.13

51.C.6-7,

: 1 (-·- •. f7,

c::, 11-· • r, 7 ,

':i1f...:..f7,

<:;1:-. r },

j~T rCINT (

.t-:.! F'CINT(

.\ T JI ~i:r (

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



SIMPLIFIED
11-1::-85

11.j88
1 ':;- • ':." .'5. 9
3.349
7.383

11.21'!
1C' • 196

3.828

8.9')6
7 .. 464
5.6119
4.144

11.222

11.217

7.426
5.65(';
3.893

8.999
7.';31
:, .62 0

4.1f:7

11.218
10.189
8.964
7.4 7 ]

5.6i.l5

_____ FS _

11.359
10 • .354
c.123
7.632
5.5E;5
4.238

3.837

4.193

____ FS~_--

11.216
10.1f6

_____£fl _

FS-----------

128.00
106.99

85.9£
64.97
43.97
2P.21

106.81
F5.63
64.4L1
in.25
:7.36

1G8.9'"
·S7.9 rJ
66.8t::,
45. B r,
3:-:;.27

107.17
26.34
65.51
1.;4068
7:9.C5

__E.b.QIQ';::_
126.:'))
1 05.2 1
84.43
63.64
112.85
32.1~6

EFDltlS----"-----
12<1.\..';;}
1(6.95
85.q9
64.?4
43.79
33.26

__E..:lQIQ2_
12S. :'lO
1('7. 4

526.uU) :

LOWPST :

::"3C.C}} :

LOWEST :

.'::·2" •. ',)} :

5L.67,

51l..~.67,."T T':'lTST(

.A.T CINT(

[\1 ?CJ:1T f

!\.'j~ PCIN~r(

;T 'Jlfil(

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I ISLOPE STtPILITY"NaLYSI~: - :::~ItHLIfIC:D PIS HOP 14 ETHOD
11-1:2-::15

8.973
7.49(;
5.641
3.866

8.934
7.453

3.828

3.828

8.994
7.:"<; 1
5.637

1().:?23
11.251

_____ f?S _

Sf. J7
65. 11
44. 14
28.42

28.65

2iL 21

86.46
65.44
44.42

1D6 • 50
65.5'\
64.51
43.51
27.76

__R!QIllS_ _ £~ _
128.50 11.135
107.4B 1).156

LOWEST :

lO\-JFST :

~) 1 i; • .: 1,

514.67,

514.67,

1
I
1
I
I
1
*-----------------~----------------------------------------------------------*1
1----------------------------------------------------------------------------*

1
1
I
1
1
1
I
1
1
1



WESTERN TECHNCLOGIES INC.
ISLOPE STABILITY ANALYSIS - SIMPLIFIED BISHO·P METHOD

11-26-85

IJOB NO.

CLIENT

IPROJECT

REMARKS

I

: 2125J108

Grieiner Engineering Sciences

RWCD Floodvay - Reach 6

ell, SE 11
East Embankment - Cut Section
Full Flow Conditions wI Seismic
Equivalent Vehicle Load w top of slope

NO. OF BOUNDARY LINES

SOIL ANGLE OF UNIT
LAYER COHESION FRICTION WEIGHT

1 150.00 25.00 140.8
2 0.00 ('\ (It'! 62.4.1. "-' ""-
3 0.00 0.00 300.0

508.00

510.00
510.00
510.'00

526.00

530.()O
540.00
559.00

( X , Y )
5000.00 400.00

510.00 500.00
540.00 510.00
526.00 508.00
539.00 511.00
551.00 506.00

4

( X , y )

10.00 400.00
10.00 500.00

530.00 51 {) .00
10.00 508.00

531.00 511.00
543.00 510.00

5000.00 510.00

2
3
4

LINE
NO.

1

I
I
I
I
~l1-EEQ~£II&~ -

I
I
IFA£lllS-£Q!IRQ1_ZQHES -

NO. OF CONTROL ZONF.S SPECIFIED: 1

I
I
I

ZONE 1 DATA - R'A DIUS
NO. OF
ID. OF
NO. OF

BCTTOM
LINE

1

DECREMENT
CIRCLES :
1ST CIRCLE :
BOTTOM LINES:

BEGINNING
POINT

1

0.0
5
1
1

ENDING
POINT

2

RUN SPECIFICATIONS

~--~~;~:~~-~~=;;;CIENT
MIN. DEPTH OF TALLEST

I NO. OF SLICES
NO. OF ~DDED RArTI

I
I

..
SLICE :

.10
2.00

10
3



WESTERN TECHNOLOGIES INC.I SLOPE STABILITY AN ALYSIS - SIMPLIFIED BISHOP METH OD
11-26-85

GRID SEARCH WAS SFECIFIED WITH LOCATION AT

NO. OF DIVISIONS BETWEEN POINTS 1 & 2 :
NO. OF DIVISIONS BETWEEN POINTS 2 £ 3

I
I
I SEARCH :

SEARCH :
2.00
2.00

( X_, Y )

: 510.00 510.00
495.00 530.00
520.00 540.00

3.00
3.00

PHREATIC SURFACE SPECIFIED

I
I

WATER

(-------------( X , Y )

10.00 50B.00
5000.00 506.00

: 62.4

POINTS ON WATER TABLE( X , y )

526.00 508.00

------------------J( X , y )

551.00 506.00

1E]~Q1IS_Ot liglIERAI1Q]S -

AT POINT( 510.00, 510.(0) · _-E.ADIUS_ ____IL-_· 110.00 5.474

I 88.40 5.123
66.80 4.684
45.20 4.129

I 23.60 2.773
LOWEST . 23.60 2.773.

AT POINT ( 505. GO, 516.67) · _-li!DIUL --___fii___·I 116.67 5.147
95.07 4.767
73.47 4.317

I 51.87 3.773
30.27 2.634

LOWEST : 30.27 2.634

I AT POINT( 500.CO, 523.33) · _-E.ADIUL __FS___·
123.33 4.890
101.73 4.505

I 80.13 4.065
58.53 3.559
36.93 2.695

I LOWEST · 36.93 2.695·
AT POINT ( 495.00, 530.(0) · _-1l!Q~ ___ FS _·

130.00 4.681I 108.40 4.300
86.80 3.882
65.20 3.424

I 43.60 2.831
LOWEST · 43.60 2.831·

AT POINT ( 518.33, 513.33) · RAD'IUS
----~---I · 113.33 5.273

91.73 4.903
70.13 4.410

I 48.53 3.823
26.93 2.376

LOWEST 16.13 1.718



WESTERN TECHNOLOGIES INC.
ISLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

AT POINTe 513.33, 520.00) · _-EA]l!!S_ _____ FS___

I · 120.00 4.975
98.40 4.598
76.80 4.088

I 55.20 3.507
33.60 2.238

LOWEST · 22.80 1.748·
I AT POINT ( 508.33, 526.67) · __EADI.ll.S_ --__IL-_· 126.67 4.739

105.07 4.365

I 83.47 3.879
61.87 3.328
40.27 2.225

I
lOwEST · 34.87 1.943·

AT POINT ( 503.33, 533.33) : -_£.!~11!S._
_ ___.:S-___

I 133.33 4.552
111.73 4.182

90.13 3.727
68.53 3.217

I 46.93 2.272
LOWEST · 41.53 2.105·

I AT POINT ( 526.67, 516.67) . _-B!QIU~_ ____FS____.
116.67 5.136
94.76 4.752

I
72.85 4.250
50.95 3.612
29.04 10.00000.000

LOWEST · 34.52 3.153·
I AT POINTC 521.67, 523.33) : _-ll!121Q~_

____E~__
123.33 4.849

I 101.73 4.457
80.13 3.973
58.53 3.352
36.93 2.610

I
LeWEST · 20.73 1.646·

AT POINT( 516.67, 530.0(;) : _JilDIQ,L -----~--

I
130.00 4.630
108.40 4.235
86.80 3.762

I
65.20 3.169
43.60 10000 CO .000

LCWFST · 49.00 2.675·
I AT POINT( 511.67, 536.67) : _--.EADIUL _____ F'S___

136.67 4.450
115.07 4.072

I 93.47 3.615
71.87 3.062

I
I

11-26-85



ijESTERN TECHNOLOGIES INC.
ISLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

11-26-85

4.540
4.154
3.668
3.082
2.535
2.227

lee:
-----~--.

5.008
4.622
4.142
3.566
3.594
3.314

r;-e:----_......_-

_____IS.__
4.368
3.985
3.529
2.986
2.434
1.952

____ FS _

4.854
4.462
3.969

50.27 1000000.000
55.67 2.595

_-ll].lU.S_
120.00
97.80
75.60
53.40
31.20
36.75

__RA]lYS_ _ ~ _
126.67 4.752
104.47 4.360

82.28 3.857
60.09 3.256
37.89 2.801
37.89 2.801

__RADlllS_
133.33
111.29
89.25
67.21
45.17
29.64

_-ll.A12IUS_
140.00
118.20

96.41
74.61
52.91
36.41

LOWEST :

520.00) :

526.67) :

LOWEST :

LOWEST :

540.00) :

LOWEST :

533.33) :

LOWEST :

LeWEST :

523.33) : _-liAQIU~_

123.33
101.54
19.74

535.00,

525.00,

530.00,

520. ee,

523.67,

AT POINT{

AT POINT(

A,T POINT (

AT POINT (

AT POINT(

1
1
1
1
1
1

1
I
1
1
I
1
I
1
1
I
1---------------------------------------------------- -----------------------*

AT POINT( 521.61, 523.33): __li!DIU~ FS _
MI~lMUM FACTeR OF SAFETY: 20.73 1.650

1----------------------------------------------------------------------------*
AT POINT( 521.61, 523.33): _-li!DIU~ ~_

123.33 4.849
101.13 4.451
80.13 3.973
58.53 3.352
36.93 2.610
20.13 1.646



WESTERN TECHNOLOGIES INC. 11-26-85
ISLOPE STPBILITY ANALYSIS - SIMPLIFIED EISHOP METHOD

57.94 3.335

I 36.15 2.636
LOWEST · 19.80 1. 732·

AT POINT ( 519.67, 523.33) : __RAl2l!!S_ F~

I -,----.;,;",~---

123.33 4.849
101.73 4.449

80.13 3.967

I
58.53 3.343
36.93 10000CJO.OOO

LOWEST · 42.33 2 .. 786·
I AT POINT ( 521.67, 525 .. 33) · __ll]llls'_ FC'· -----~---125.33 4.779

103.69 4 .. 386

I 82.04 3.903
60.40 3.288
38.75 2.573

I LOWEST · 22.52 1.6f8·
AT POI NT ( 521.67, 521.33) : __Ii!121!!~_ FC'

-----~--

I

121.33 4.923
99.73 4.532
78.13 4.047
56.53 3.417

I
34.93 1000000.000

LOwEST · 40.33 2.871·

I
AT POINT ( 522.17, 523.33) : __RAI!lIlS_ _____IS__

123.33 4.849
101.70 4.458
80.07 3.973

I 58.44 3.350
36.80 2.620

LOWEST · 20.58 1.662·
I AT POINT ( 521.17, 523.33) · __El.DIU5._ 1:'<:::· -----........---123.33 4.849

I
101.73 4.455

80.13 3.972
58.53 3.35(
36.93 1000000.000

I
LOWEST · 42.33 2.R2f·

AT POINT( 521.67, 523.83) : _-lilt: IT1S_ ____ES.___

I 123.83 4.831
102.23 4.439
80.63 3 .9 ::,fj

I
59.'13 3.336
37.43 2.604

LOWEST : 21.23 1.649

I
AT POINT( '121.67, 522.83) : _-B.!]lllS_ IS

-----~-

I
I



11-26-85

4.867
4.475
3.991
3.368

1000000.000
2.846LOWEST :

AT POINT( 521.67, 523.33): _-RAQ1!!S ES.__
MINIMUM FACTOR OF SAFETY: 20.73 1.650

WESTERN TECHNOLOGIES INC.I SLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

122.83
101.23

79 .. 63
58.03
36.43
41.83

I
I
*-----------------------------------------------------------------------.-----*

I
*------------------------------------------------------------~------~--------*I

I
I
I
I
I
I
I
I
I
I
I
I
I
I



I

WESTERN TECHNOLOGIES INC.
SLOPE STABILITY ANALYSIS - SIMPLIFIEr BISHOP METHor

11-26-85

IJOB NO.

CLIENT

IPROJECT :

2125J108

Greiner Enqineerinq Sciences

RWCD Floodway - Reach 6

: CASE 12
East Embankment - Cut Section
Rapid Drawdown wI Seismic
Equivalent Vehicle Load @ top of slope

LINE
NO.

1
2
3

510.00
51!"\.OO
51').00

530.00
540.00
559.00·

{ X , 1 >
5000.00 400.00

540.00 510.00
510.00 500.00
539.00 511.00
551.00 506.00

3NO. OF BOUNDAR1 LINES :

( X_,__Y_)

10.00 400.00
530.00 510.00

10.00 500.00
531.00 511.00
543.00 510.00

5000.00 510.00

I~Q11-E!QPE~llE~

I
BOQ!Q!gI_1IN~_lNFQli~AIlQ! -

I
I
I

I SOIL
LAYER

1
CCHESION

150.00
0.00

ANGLE OF
FRICTION

25.00
0.00

UNIT
WEIGHT

140.8
300.0

I
NO. OF CONTROL ZONES SPECIFIED . 1.
ZONE 1 DATA - RADIUS DECREMENT · 0.0·

I
NO. OF CIRCLES · 5·ID. OF 1ST CIRCLE · 1·NO. OF BeTTOM LINES: 1

I BOTTOM BEGINNING ENDING
LINE POINT POINT'

1 1 2

I
I
I
I

SEISMIC COEFFICIENT
MIN. DEPTH OF TALLEST
NO. OF SLICES
NO. OF ADDED RADII

SLICE :..
:

.10
2.00

10
3



I WESTERN TECHNOLOGIES INC.
SLOPE STABILITY ANAIISIS - SIMPLIFIED BISHOP METHOD

11-26-85

GRID SEARCH WAS SPECIFIED WITH LOCATION AT

NO. OF DIVISIONS BETWEEN POINTS 1 e 2 :
NO. OF DIVISIONS BETWEEN POINTS 2 & 3 :

I
I

:~

I
PHREATIC SURFACE SPECIFIED

( X , y )

510.00 510.00
495.00 530.00
520.00 540.00

3.00
3.00

2.00
2.00

SEARCH :
SEARCH :

X-INCREMENT FOR
I-INCREMENT FOR

ISEEPAGE CONDITION :-- ---------

I
I

UNIT WEIGHT OF WATER

( --------------
( X , y )

10.00 50C.00
551.00 506.00

: 62.4

POINTS ON WATER TABLE
( X , y )

510.00 500.00
5000.00 506.00

------------------]( X , I )
526.00 508.00

IfE§Q1I§-OF-EE11EE!llQ!§ -
AT POINT( 510.00, 510.00) · --RllIQ'§_ -----£:.§----·

I
110.00 4.704
89.79 4.336
69.58 3.884
49.37 3.315

I
29.16 2.182

ICWEST . 19.05 1.909.

I
AT POINT( 505. 00, 516.67) · __.EAQIU~_ ____FS___·

116.67 4.457
96.67 4.083

I
76.67 3.641
56.67 3.131
36.67 2.165

LCWEST : 31.67 1.985

I ~T paIN T ( 5ec.co, 523.33) : --li!~I!gL ----&_--
123.33 4.262

I
103.33 3.890
83.33 3.470
63.33 2.997

I

43.33 2.160
LCWEST · 38.33 2.050·

AT POINT ( 495.00, 530.00) · _.J.!lilll~_ _____ FS__·
I

130.00 4.10.3
110.00 3.742
90.00 3.346

I
70.00 2.913
50.00 2.200

Lew EST · 45.00 2.192·
I

AT POINT( 518.33, 513.33) · _-B!DIU~_
_ ___ FS___· 113.33 4.551

92.31 4.157

I
71.28 3.654
50.25 3.014
29.23 1.936



IWESTERN TECHNOLOGIES INC. 11-26-85
SLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP HETHOD

I
AT POINTC 513.33, 520.00) · _-li!.QlQ~_ ____ FS___· 120.00 4.322

99.28 3.935

I
78.56 3.443
57.84 2.835
37.12 1.904

I

LOWEST : 21.58 1.244

AT POINT C 508.33, 526.67) · _--E!.QlQ~_ ____EL_· 126.67 4.140

I
106.25 3.769
85.84 3.300
65.42 2.747

I
45.01 1.948

LOWEST · 34.80 1.474·
AT POINT ( 503.33, 533.33) ; _-!i!~_

____ FS___

I
133.33 3.995
113.23 3.638
93.12 3.202

I
73.01 2.697
52.90 2.012

LOWEST · 42.85 1.639·
I

AT POINT C 526.67, 516.67) · --!llIQ'§'_ ____ FS___· 116.67 4 .. 451
94.76 4.040

I
72.85 3.519
50.95 2.875
29.04 2.165

I
LOWEST · 12.61 1.703·

AT POINT ( 521.67, 523.33> · __RAD.!Q~_
-----~--· 123.33 4.229

I
101.76 3.816
80.19 3.316
58.61 2.690

I
37.04 1.926

LOWEST : 26.25 1.368

I

AT POINT ( 516.67, 530.00) · _-liADIU§_
---~-· 130.00 4.054

108.76 3.653
87.52 3.178

I
66.28 2.594
45.04 1.892

LOWEST . 29.11 1.244.
I AT POINTC 511.67, 536.67) · _-li!lllQ.§._ _____I~__· 136.67 3.912

I
115.74 3.533
94.82 3.086
73.90 2.549

I

I



1WESTERN TECHNOLOGIES INC. 11-26-85
SLOPE STABILITY ~NALYSIS - SIMPLIFIED BISHOP METHOD

1
52.97 1.917

LOWEST · 37.28 1.260·
AT POINT ( 535.00, 520.0C) . _J.ADIU~_ - ___LL-_.

I 120.00 4.364
97.80 3.958
75.60 3.467

1 53.40 2.902
31.20 2.864

LOWEST · 31.20 2.864·
I AT POINT ( 530.00, 526.67) : _-B.a~_ ____LL-_

126.67 4.159
104.47 3.752

1 82.28 3.242
60.09 2.646
37.89 2.142

I
LOWEST : 37.89 2.142

AT POINT( 525.00, 533.33) : _ RADIU~_ FS
133.33 3.988

I 111.29 3.586
89.25 3.097
67.21 2.508

1 45.17 1.905
LOWEST · 34.15 1.759·

AT POINT ( 520. 00, 54C.OO) . _J.ADIllL ____ FS___.
1 140.00 3.849

118.20 3.458
96.41 2.991

I 74.61 2.443
52.81 1.845

LOWEST · 41.91 1.481·
1----------------------------------------------------------------------------*

AT POINT( 516.67, 530.00): __EAQIU§ F§__

1 MINIMUM FACTOR OF SAFETY: 29.11 1.240

----------------------------------------------------------------------------*

I
1
1
1
1
I

AT POINT (

AT POINT(

516.67,

518.67,

530.(0) :

LOWEST :

530.(0) :

__RA.tlllS_
130.00
108.76
87.52
66.28
45.04
29.11

...;.-R!.QlIlS_
130.00
108.53

87.06

_____£s _
4.054
3.653
3.178
2.594
1.892
1.244

_ ES__
4.055
3.650
3.168



I WESTERN TECHNOLOGIES INC. 11-26-85
SLOPE STABILITY AN~,lYSIS - SIMPLIFIFD BISHOP METHOD

65.59 2.576

I 44.12 1.869
LOWEST · 28.02 1.337·

I AT POINT ( 514.67, 530.00) · __liAQIU.§_ ____FS___· 130.00 4.054
108.95 3.659

I
87.90 3.189
66.85 2.613
45.80 1.905

LOWEST · 35.27 1.344·
I AT POINT ( 516.67, 532.00) · _-!iAQll~_ _____ FS____· 132.00 4.009

I 110.69 3.609
89.37 3.138
68.06 2.560
46.74 1.876

I LOWEST · 30.75 1.279·
AT POINT ( 516.67, 528.00) · _-B.!DIU~_

_____ E.§____·
I 128.00 4.102

106.81 3.699
85.63 3.221

I
64.44 2.629
43.25 1.901

LOWEST · 27.36 1.216·
I AT POINT ( 516.67, 526.(0) · _-!i.a.lliQ'§_ _____ FS___· 126.00 4.152

104.85 3.748

I 83.71 3.266
62.56 2.666
41.42 1.901

LOWEST · 25.56 1.195

I ·
AT POINT( 516.67, 524.00) · __RAill~_ ____ FS__· 124.00 4.205

I 102.90 3.802
81.79 3.316
60.69 2.706

I 39.59 1.893
LOWEST · 23.76 1.181·

AT POINT ( 516.67, 522.00) · __B!Ql!!L ____E2.___·I 122.00 4.262
100.94 3.860
79.88 3.369

I 58.82 2.750
37.76 1.379

LOWEST · 21.96 1.172·
I AT POINT( 516.67, 520.0C) · _-1lADIU~_

____ FS__·

I
I



IWESTERN TECHNOLOGIES INC. 11-26-85
SLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

120.00 4.321

I 98.98 3.921
77.96 3.426
56.94 2.798

I
35.93 1.878

LOWEST · 20.16 1.173·
AT POINT ( 518.67, 522.00) · __RAJ2IUS ____FS___

I ·
122.00 4.263
100.76 3.853
79.52 3.360

I 58.28 2.739
37.04 1.906

LOWEST · 21.11 1.229·
I AT POINT ( 514.67, 522.00) · _.JiADIU.§_ __ FS__· 122.00 4.261

I
101.12 3.868
80.24 3.378
59.35 2.768
38.47 1.879

I LOWEST · 22.81 1.159·
AT POINT ( 512.67, 522.00) · _-liADIU~_ -----~-·

I
122.00 4.262
101.30 3.877
80.59 3.390
59.89 2.793

I 39.19 1.900
LOWEST · 23.66 1.254·

I AT POINT ( 514.67, 524.00) · .--lUDIU~_ ---~--· 124.00 4.205
103.08 3.811

I
82.15 3.326

, 61.23 2.722
40.30 1.880

LOWEST. : 24.61 1.148

I AT POINT ( 514.67, 526.00) · R~DIUS __E~_· 126.00 4.152

I 105.03 3.757
84.07 3.277
63.10 2.683

I

42.13 1.892
LOWEST · 26.41 1.143·

AT POINT ( 514.67, 528.00) · RADIUS -----~-·
I 128.00 4.101

106.99 3.706
85.98 3.232

I 64.97 2.647
43.97 1.901

I
I



IWESTERN TECHNOLOGIES INC. 11-26-85
SLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

LCWEST · 28.21 1.157

I
·

AT POINT( 516.67, 526.00) · _...R!12l!!~_ ____IL-__· 126.00 4.152

I 104.85 3.748
83.71 3.266
62.56 2.666

I

41.42 1.901
LOWEST · 25.56 1.195·

AT POINT( 512.67, 526.(0) · -l!!]I!!~_ ----~--·I 126.00 4.153
105.21 3.766

84.43 3.289

I 63.64 2.704
42.85 1.889

LOWEST · 27.26 1.224·
I

AT POINT( 515.17, 526.00} · _ RAP..tU~ ----~-· 126.00 4.152
104.99 3.755

I 83.98 3.274
62.97 2.679
41.96 1.895

LCWEST · 26.20 1.155

I ·
AT POIN T( 514.17, 526.00) : _...R!DIU~_ ----~-126.00 4.152

I
105.08 3.759
84.16 3.280
63.24 2.687

I 42.31 1.890
LCWEST · 26.62 1.161·

AT POINT( 514.67, 526.50} · _..B!DIU~_ _ ___IL-_

I · 126.50 4.139
105.52 3.744
84.55 3.265

I 63.57 2.674
42.59 1.895

LeWEST · 26.86 1.146·
I AT POINT ( 514.67, 525.50) · RADIU~_ -----~--· 125.50 4.165

I

104.54 3.770
83.59 3.289
62.63 2.693
41.68 1.889

I LCWEST 25.96 1.144

I

I

I



IWESTERN TECHNOLOGIES INC.
SLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

11-26-85

I------------------------------~---------------------------------------------*

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



SIMPLIFICD EISHOP METHOD
11-12-35

IJOP ;;0.

CLIENT

IPROJFTt

Creiner Engineering Sciences

SWCD Floodw2Y - Peach 6

C!\SE 13

2~Et Embankm~nt - Cut/Fill Section (bottom)
No Flo.. Us-.tnilt) w/ ;jei:::;mic

uiv21ent V",'iliclE load @ top of slope

:~ 1 :;. ._ () .r'.',

51(\ •.U)
51:J _ C·C~-

53(;
::40.00
559.00

WFIGHT
105.2
11B.5

UNIT

500.00

511.00
Sc;6.CO

510.00
.5,:)0.00

~c. (\/"';
~~ .j • -.j ''w''

FRICTION

5 U;}. 00
51: • ()J

539. )0
5~:-1.00

( X , y )

5 UL'. C 40 J.O 0

4

CCHESTON
c: ":. ~-. ,.'.

.l • .,;' J1

c: "'! ,,'
f ",•.- •

r~. 11 .'
',1 C •
S 1 .,'

C;31.v.!
543.:.>(;

( X , _. Y )

1 .. q J.
~:. 1· • ':>0 ~. '_,} ,"

11

NO. or

LItH
NO.

1

t·~ n If' .~ ., ... ".f' ... (' L ., r ~, ~,.
~d~~~~_~~~~~~__~~~~~ -

NO. ')F ('IN}'''OL '7;J\"~ SFFC:IFIFD: 1

I
I
I
I
~Q11_EEQfE2iILS -

I
I

fE-GINNING F ND ING
POINT

2

r'\. -,-.

',,)'. "'oi

1

1

..

1
POINTl.I1\E

'1

T~ C? 1ST CIRCLr

"'f' :,'IUS LFCHSf1SNT
C. OF CIPf':'lSS

." ,'-.",'.~ u '.~I
I
I

I
I
I

.1)
-. n ....
L~. uv

1)

3



~!'f F~; =~. fx 1\ r~ [C H\, C I (>G 1. I~: r" J. ;"':v •

ISlor:s ST;\FTLITY /.\;IY~;I~~ - STMPLIFI£~ EISHOP METHOD

(---y---,----y---)I
I
I

GET;; :~F;',3ClI ;.;,~~; S FFCIFIEDW'ITH LCCI\TICNP:T

NO. OF DIVI::'IONS bE EEN FOINTS 1 f.. 2 :
NO. DE Dlvr~ION::: EETkEFN POINTS .. f. 3 :

52 i.).U rj

~)10.0G

530.00
54 ,). cc

0.243
7.722

6.(J48
5.929

12.417
11.475
10.34 f:'

9.781)
8.397
6.0:,6
5.7:n

B.93(

3.9)6

5.335,

11.840

., 1.j 3 3
9.7~7

8.187
5.357

11.362
1Ci.413
9.362
8.')73

1<).965
10.;J4:~}

9.:4 0

7.8911
6.215
f.215

_____r~ _

_____ JiS _

f'C::
----~.:;:.---

78.56
57.F4

5(.·J 0
5 C.-:iJ)

11G.'iO

_ BliI21Jl~_
123.33
1C3.33
83.33
f3.33
43.33
38.33

_ R!12I11S_
110.'JO

89.79
69.58
49.37
29.16
24.'10

__I..il!I1!.~_

116.67
06.67
76.67
156.67
36.67
31.67

29.23
1;8.71

13·). ',)

1:"-" """) ~..... ,,) . .:;.......

__llLQlll'§_
113.33
92.31
71. 28

_-EADIF~ ?S __
120.JO 11.438
99.28 10.404

"1E,.67) :

';23.33) :

~~.13.3J) :

1C\'; FST :

10\[ SST :

.~~ J ,.. ::;) :

c...... r~',_
.J "._ " .•

~ ~.: .

.5 ;~ • .~.,

::.·1_~- •.3?,

ePi (

CIN T (

l:,.T [i()INT'(

.1\.T

hi ~. c' tTl T 1..:. C :'~ .. :: :::.~ T_T ;,,:' ~j 11 rp -: .. 'j 1\.:' .::' .-.

I
~~~~::~:~-Ir~~~(~~~~::~~~~

/' -.1. ..~. ,~l .~. ._1..,

I
I
I
I
I
I
I
I
I
I
I
I
I



SHiPLIFI2I' BISHOP l1E:THOD
11-'12-6,:~

5 .3 (i:L

3.987

8.625
7.367
5.632
4.813

1.l.8f4

11.034
10.)79
8.676
7.492
5.435
4.347

11.799
1C.7l~S

9.419
7.f:-s17

~~-----..:..:..._--.

_____ FS _

10.666
9.741

_ f.~ _

4.)37

1'.).P-J1

.3.931

FS--_._------

_- .E~ _
1C'.438
9.449
'2.297
6.931

37.12
26.76

E:7.52

94.82

66.28
45.J4
34.42

73.90
:)2.97
37.28

__RIU?llL;:_
126.67
106.25
85.84
65.42
45.G1
34.80

__EAQIQ~_
133.33
113.23

93.12
73.01
5,2.90
42.85

_ RllQIU1:_
116.67
94.76
72.85
50.95
29.04
12.61.

__E~QIQ2 FS _

123.33 11.247
101.76 10.178
80.19 8.394
58.61 7.309
37.04 5.426
26.25 3.947

__liAIIU1L
130. ,:0
108.76

526.67) :

LOwEST:

:: ~; 6 • (;"1) : __.lit.QI US
136.1)7
115.74

S:2S.67,

5}3.33,

,- ,- -'t. (7
").:.:, I •.J r I

516.67"

53~:-'. ~,.,

T rCIS'C(

AT F-~JI~~T(

\T t·'r~.r.NT' (

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



t,; 2 :;.~. :~. Fr; '~";';~ C ~: (j L:~'C I l'~' 1 \..~C •

ISLOFE ':;:',4EILln AN1,LYSIS - SP1PLIFI2D IHSHO? M?THOD
11-12-85

7.0,77
7.897
7.272

8.695
7.176
5.972
5.972

3.866

9.574
8.3:>6
6.797
~).36S

9.24(,
8.028
6.631

8.1fn
S.357
3.9~;6

9.756
e•134
5.4:)1~

1C.SLt1
9.293

1'0.009-
11.()66

12.;;43
11.C'33
9.767

_ f···S- _

~,

--_._-~---

;<~

-----~---

97.8')
75.6)
53.40

36.7:.

37.89

52.81

89.25

18.71

67.21
45.17
34.15

5C.25
29.73

h9.72
28.>::1
17.91

__RAI:IU;;'_
133 • .33
111. 29

_-R.8..LIU~_

140.0J
118.2)

96.41
74.61

__B.tJ2IU~_
113.33
92.31
71.23

__ElDIU~ I~ _
113.33 12.)49
92.13 11.019

" _ HAI:.Ill~_

126.67
10'4.47

82.28
60.09
37.89

~j33.3,3) :

lOWFST :

526.(7)

54J. (~) :

I.·CWFST :

52 ... \..' ,

53 • VI

~) ~:'. • ~} 3 ,

51E'.J3,

OIHI(

li I;'; 'P (

.[:.1' r'CIN1'(

ATtOINT(

;\T

1
1
1
1
1
1
1
1

LOWfST : 41.91 4.256

1 ----------------------------------------------- *

1 l. T ;, 0 I NT ( 5 1 d. 3.3 I c. 1 3 • 33 ) : __B.LQ.Ig~_ _ F' S _
MINJ'MU~ f:~C~OF OF' ~rFFTY : 18.71 3.910

*----------------------------------------------------------------------------*

1
1
I
I
1
1
1
1



WEST~2~ I~C~'i CLCGIF~ :: (~.

ISLOPE STABILITY rNAlI~IS - SIi'1PLlfI;;:D EISHCT METHOD

~5 .398

9-.556

7.972
5.3)7
3.783

7.936

9.573

12.Y61
11 .. {\13
9.752
8.123
5.537
4.\)33

11.882
1).826
9.554
7.932
5.513
4.004

10.329
9.501
7.9 1n

1J.640
9.375
7.768
5.36!l
3.7&6

11.S74
1C.823

_____ FS _

11 .. 372
1e.82f
9.558'
7.939
5.373
3.772

_____ FS _

11.B7!'

Fe:-----'------

19.72

9E.n4
74.75
::,3.L~6

32.17
21.53

113.33
91.9"1
7').56
49.18
27.79
17.1 D

115.33
93.q1
72.48
=:1.(;5
29.1'>3
13.91

__B.!QIlL~_
1 E. 33
9l!.J 9
72.84
51.59
30.34

__liL~ItJ~_
115.33

94. ,"'4
72.75
5 1 .I~ 6
3).16
19.52

2Cl.:.2

73.20
~,2. '13
31. ,'6

__RRII!gL
115.13

94.13
72.93
51.72
3(. ':2

__E~£IQ2 FS _

115.33 11.8f6
94.26 18.B41

515.3-3) :

tGwFS1~ :

515.33} :

SI5.33} :

Lew l:"sr :

':j 17 • :, 3) :

~.~ 2. .... '. 3~:,

, ~

•..J ~ • . ,

::;,) .33,

52:? 33,

:.1~-:. ~,

,\,=' POIN'T(

.. ?OI'il(

.~(r }"'()INT(

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



SIMPLIFIED
!fi EE' T L~ :;: f~ T ~.: ':::~: ~ CL(; c.:' I :: r: :: \i (....

ISLOPE S'f!\[;ILIT'f q;plYSI~ - BISHOP' ~!. ETHO r
11-1.:~8S

3.753

9.565
7.953
5.333
3.754

10.833

11 .. 827
10.783
9.514
7.'399
') .. 34 9
3.752

_____f~ _

3.7UD-

7.916
5.311

_____ l?s _
11 .. 829
10 .. 779
9.511
7.395
5.170
3.771

10.737
9.468
7.857
5.347
3.753

3.737
5.328

11.82::
1 .787

9 .. 51e
7.9 6

_ IS _

F'S---------

_____ ~s _
11.752
1G.7i11

r'c;----_..:...:.:;.----
11 .. 824
"'0 .. 791
9.S22

20.12
30.70

::2.19
3G .. 98
2).37

__E..a.tIU~_
115.33

94.'\7
73.02
51.86

__llLJ::.nLS._
115.P3
94.62
73.41

20.57

__ELJ::IllS. FS _
116 .. 33 11.784

__RLIIILS._
115.33

9H.66
73.50
52.33
31.16

73.32

__E.l.II1l2_
115.83

S4.71
73.58
52.46
31.34
2 C;. 77

2J.17

__lilI:lllS._
115.83
94.57

05. 11
73.88
52.66
31.114
20.82

__RLI21112_
116.33
S5.15

LC~lrST :

LC\H:ST :

lOi~ EST :

~1f-.J3) :

.:,1C:.b<,

')) .33,

~,1~.:.33,

::."\ .c:;,

t.1' ')OIN'['(

f, T f (; I NT (

,~·T POIN.T(

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



1'1-1::-85

5.3-24
3.737

9.472
7.863

9 •. 522
7.916
5..311
3.71h

9.481
7.879
5.293
3.737

11.784
1(;.737
9.468
7.857
5.347
3.753

1(~:.750

_____£2 _
11.740
1C.696
9.427
7.821
5.322
3.733

_____.E~ _
11.781
10.745
9.476
7.87D
t; -:-,~,,' • j , ..~

3.722

_____ FS _

11.7RCl

]";'<'7
-----~--_.-

_ I~ _
11.324
10.791

_ 12 _
11.739
1).7':;:'
9.431
7.626
.::;.3)3

3.728

2". )2

21.43

20.82

::: -'\ fc_i.j • _.'

31.97
21.43

91:,.2)
74.Cl6
52.93
31. 79

116.63
9S.64
74.45
53.26
32.07

__1: ,n~ D12.2_
116.33

9':l. 11
73.83
52.66
31.44

_--LLa~IQ2._
116.33

9:-.69
74. :;,4
53.4~\

32.25
21.68

__EtQ1.!L.ii_
116.33

91:;.24
74.15

BAr: IV S---------

_ R!Q1.Q.2_
115.83

gU.71
73.58
52. 1~ 6
31.34
20.77

.S16.S ..1) ::

,.. l' - -. )
:-~ Ci.J,_"$ :

S.. 16.~.'3) :

';' FCTNT(

.:\'1' DINT(

f T ~. 0 I h T (

.~T rUIN'; (

::,~ t", C.~ 'f' i:r: N tY' !':-" ~.- \ r, l; .: '<.~- 1 ~:- f. >~ ("" •
IS£~;~'STASiLi;Y ANALYSIS - SlMFlIFI2D BISHOP ~FTHOD

73.97
52.79
31.61I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



11-1~~-85

I-----------~----------------------------------------- -----------------------*

. r,T FOINf'( 51d.B3, 516.33): __RLLlIUS, J§. _
MINIMUM FACTOR OF SAFETY: 21.23 3.730

1------------------------------------------------------------~---------------*

I
I
I
I
I
I
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WESTERN TECHNOLOGIES INC.
ISLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

11-26-85

I
JOB NO.

. CLIENT

IPROJECT

REMARKS

I

2125J10e

Greiner Engineering Sciences

RWCD Floodway - Reach 6

CASE 14
East Embankment - Cut/Fill Section (bcttom)
Full Flow Conditions w/ Seismic
Equivalent Vehicle Load @ top of slope

NO. OF BOUNDARY LINES :

( X , y )

10.00 400.00
510.00500.0C

10.00 500.00

I
I
I
I

LINE
NO.

1
2
3
4
5

530.00
10.00

531.00
543.00

5)00.00

510.00
508.00
511.00
510.00
510.00

5

( X , y )

5000.00 400.00
5000.00 500.00

510.00 500.00
540.00 510.00
526.00 508.00
53 9 • 00 5 11 .0 0
551.00 506.00

526.00

530.00
540.00
559.00

508.00

510.00
510.' 00
510.00

3

IRADI~ONIliQ.LZOliE!2 _ 4

NO. OF CONTFOL ZONES SPECIFIED: 1

ZONE 1 DATA - RADIUS DECREMENT
NO. OF CIRCLES
ID. OF 1ST CIRCLE :
NO. OF BOTTOM LINTS:

I

I
I
I

SOIL
LAYER

1

BOTTOM
LINE

1

COHESION
150.00
300.00

0.00
0.00

BEGINNING
POINT

1

ANGLE OF
FRICTION

25.0C
20.00

0.00
O. ':f0

0.0
5
1
1

ENDING
POINT

2

UNIT
WEIGHT

140.8
139.4
62.4

300.0

I
I
I

SEISMIC COEFFICIENT
MIN. DEPTH OF TALLEST SLICE

.1J
2.00



SIMPLIFIED BISHOP METHOD

GRID SEARCH WAS SPECIFIED WITH LOCATION AT

NO. OF DIVISIONS BETWEEN POINTS 1 & 2
NO. OF DIVISIONS BETWEEN POINTS 2 & 3 :

11-26-85

( 1" , y_._>
510.00 510.00
495.00 5,30.00
520.00 540.00

...

3.00
3.00

10
3

2.00
2.00

...

X-INCREMENT FOR SEARCH :
Y-INCREMENT FOR SEARCH :

I
I
I
I

I
WESTERN TECHNOLOGIES INC.
SLOPE STABILITY ANALYSIS -

NO. OF SLICES
NO. OF ADDED RADII

I
SEEPAGE CONDITION: PHREATIC SURFACE SPECIFIED

----~:IT-:~~~:~~F WATER: 62.4

------------------]( X , y )

551 .00 506 .0(;

POINTS ON WATER TABLE
( X , Y__ )

526.00 508.00

[-------------( X , y )
10.30 508.00

I RESUP:::~::I1EH:::~:: -
I

I AT POINT( 510.00, 510.(0) _ RADI!!~_ ____£S___
110.00 5.542
88.40 5.207

I 66.80 4.792
45.20 4.208
23.60 2.844

LOWEST · 23.60 2.844

I ·
AT POINT{ 5D5. CO, 516.67) : _-ltAQlYL ____LL-_

116.67 5.239

I 95.07 4.876
73.47 4.447
51.87 3.845

I
30.27 2.703

LeWEST · 30.27 2.703·
AT POINT{ 500.CO, 523.33) : _-R!!W!L ___.5.-__

I 123.33 4.989
101.73 4.615
80.13 4.189

I 58.53 3.617
36.93 2.773

lew EST · 36.93 2.773·
I AT POINT( 495.(':'1, 530.:10) . _-llDIU~_

____ 1"S___.
130.00 4.777
108.40 4.404

I 86.80 3.993
65.20 3.470
4,3.60 2.920

I LOWEST .. 43.60 2.920·
AT POINT ( 518.33, 513.33) _..1t!~_ ____ FS__:

I
113.33 5.356
91.73 5.003



WESTERN TECHNOLOGIES INC. 11-26-85

ISLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

70.13 4.531

I

48.53 3.944
26.93 2.440

LOWEST · 16.13 1.880·
I

A.T :POINTC 513.33, 520.00) : _.J!.a.!lIQ~_ ----!§---
120.00 5.071

98.40 4.707

I
76.80 4.208
55.20 3.608
33.60 2.297

LOWEST · 28.20 1.957

I
·

AT POINT ( 508.33, 526.67) : _-li!,Q!QL ____ FS__
126.67 4.834

I 105.07 4.470
83.47 3.990
61.87 3.407

I

40.27 2.285
LOWEST : 34.87 2.021

AT POINTC 503.33, 533.33) : __B:.a,QIU~_ ____IL-_

I 133.33 4.644
111.73 4.280

90.13 3.828

I 68.53 3.277
46.93 2.334

LOWEST · 41.53 2.202·
I

AT POINT ( 526.67, 516.67) : _.J!ADIU~_ ___rL-_
116.67 5.227
94.76 4.858

I
72.85 4.373
50.95 3.749
29.04 1000000.000

I
Lew EST · 34.52 3.244·

AT POINT( 52"1.67, 523.33) _-ll.a.QIU~_ ____ F5____...

I

123.33 4.945
101.73 4.563

80.13 4.088
58.53 3.467

I 36.93 2.683
LOWEST · 26.13 1.889·

I
AT POINT( 516.67, 53.J.OO) : _-!1!,QIU,L FS

130.00 4.724
108.40 4.334
86.80 3.864

I
65.20 3.267
43.60 1000000.000

LOWEST 49.00 2.741

I
I

I



WESTERN TECHNCIOGIES INC.
ISLOPE STABILITY ANALYSIS - SIMPLIFIED EISHOP METHOD

11-26-85

AT POINT( 518.33, 513.33): _-B!QlQ~ ~__
MINIMUM FACTOR OF SAFETY: 16.13 1.880

_ FS __
4.453
4.073
3.615
3.065
2.505
2.505

___.tL-__
4.538
4.164
3.708
3.149

200.235
2.664

_____ FS _

4.630
4.249
3.764
3.171
2.610
2.599

___FS _
4.847
4.463
3.965
3.360
2.881
2.881

-----~--
5.102
4.730
4.264
3.695
3.683
3.683

_-li.I\.DIUS
120.00

97.80
75.60
53.40
31.20
31.20

_-liADl!I~_

140.00
118.20

96.41
74.61
52.81
52.81

__.R!1LIU~_
126.67
104.47

82.28
60.09
37.89
37.89

_-.RADIU~_
133.33
111.29
89.25
67.21
45.17
39.66

_-M12IU~_
136.67
115.07

93.47
71.87
50.27
55.67

536.67) :

540.(0) :

520.(0) :

tCWEST

lCWEST :

tCW-EST :

LCWEST :

526.67) :

LOWEST :

533.33> :

511.67,

528.00,

525. GO,

535.00,

53C.CO,

AT POINT(

AT POINTC

AT POINT(

AT POINT(

I
I
I
I
I
I
I
I
I
I
I
I
*----------------------------------------------------------------------------*
I

LCWEST :

1----------------------------------------------------------------------------*
AT POINTC 51P.33, 513.33>: _-R!Q~ ~ _

113.33 5.356
91.73 5.003
70.13 4.531
48.53 3.944
26.93 2.440
16.13 1.880

I
I
I
I



WESTERN TECHNOLOGIES INC.
ISLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

I
AT POINT ( 520.33, 513.33) _-li!12111S_ l;'C'

-----~--
113.33 5.356
91.73 5.001

I

70.13 4.542
48.53 3.899
26.93 2.519

LOWEST · 16.13 1.867·
I AT POINT( 522.33, 513.33) · __lU.!U.u.S_ 'FC'· ----~---113.33 5.362

I

91.73 5.003
70.13 4.549
48.53 3.911
26.93 1000000.000

I
LOWEST · 37.73 3.545·

~.T POINT ( 5 ~~ 33 515.33) _.JiAn.lllS_ ____ES-_LU •. _ , :

I 115.33 5.265
93.73 4.899
72.13 4.434

I

50.53 3.786
28.93 1COOOGO.OOO

LeWEST · 39.73 3.388·
I

AT POINT( 520.33, 511.33> · _-B.A!1IllS_ ___FS___· 111.33 5.452
89.73 5.110

I

68.13 4.658
46.53 4.072
24.93 2.547

LOWEST · 14.13 2.002

I
·

AT POINT( 520.83, 513.33) · _-liA!l.II!S_ .____IS.____· 113.33 5.356

I
91.73 5.002
70.13 4.544
48.53 3.901

I

26.93 10000eo.ooo
LOWEST · 37.73 3.480·

AT POINT( 519.83, 513.33) : _-liADlllS_ _____FS___

I
113.33 5.356
91.73 5.001
70.13 4.539

I
4&.53 3.909
26.93 2.492

LOWEST · 16.13 1.850·
I

AT POINT ( 519.33, 513.33) · __.R!liIl.S_ T:C'· ----~--113.33 5.356
91.73 5.000

I
70.13 4.537
48.53 3.922

I

I

11-26-85



WESTERN TECHNOLOGIES INC. 11-26-85
ISLOPE STABILITY AN AIYSIS - SIMPLIFIED BISHOP METHOD

26.93 2.471

1 LOWEST .. 16.13 1.855.
AT POINTC 518.83, 513.33) : __If!]lQ~ ___FS__

I
113.33 5.356
91.73 5.001
70.13 4.534
48.53 3.933

1 26.93 2.455
I,OWEST .. 16.13 1.863.

I
AT POINT ( 519.33, 513.83) .. _-lfADIU~

____FS____..
113.B3 5.333
92.23 4.974

I
70.63 4.509
49.03 3.881
27.43 2.463

LOWEST : 16.63 1.828

I AT POINT( 519.33, 514.33) : _-li!DIU~_ ___LL-_
114.33 5.310

1
92.73 4.948
71.13 4.482
49.53 3.843
27.93 2.461

I I,OWEST .. 17.13 1.805..

AT POINT ( 519.33, 514.83) .. _-lfADIU~ _ ___LL-_..

1
114.83 5.287
93.23 4.923
71.63 4.456

I
50.03 3.811
28.43 2.459

LOWEST .. 17.63 1.187..

1 I\T POINT ( 519.33, 515.33) · _-li!DIU~_ ___L~__..
115.33 5.265

93.73 4.898

I·
72.13 4.430
50.53 3.784
28.93 1000000.000

I,OWEST .. 39.73 3.360.
I AT POINT( 519.83, 514.83) : _-If!QIU~_

____EL-__
114.83 5.287

1 93.23 4.923
71.63 4.458
50.03 3.812

1
28.43 1000000.000

LOWEST .. 39.23 3.387..

AT POINT ( 518.83, 514.83) · RaDIUS ____FS _·
I 114.83 5.287

1
I



11-26-85

AT POINT( 519.33, 514.83}: _-liAQIUS FS _
MINIMUM FACTOR OF SAFETY: 17.63 1.790

WESTERN TFCHNOLOGIES INC.I SLOPE ST~BILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

93.23 4.925

I 71.63 4.453
50.03 3.818
28.43 2.434

LOWEST: 17.63 1.794
IL *

I
*----------------------------------------------------------------------------*

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



WESTERN TECHNOLOGIES INC.
ISLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP f4"ETHOD

11-26-85

IJOB NO.

CLIENT

IPROJECT

REMARKS

I

2125J108

: Grieiner Engineering Sciences

RWCD Floodway - Reach 6

NO. OF BOUNDARY LINES : 4

( X , y )

10.00 400.0C
510.00 500.00
530.00 510.00

10.00 500.00
531.00 511.00
543.00 510.00

5000.00 510.00

4 510.00
510.00
510.00

530.00
540.00
559.00

UNIT
WEIGHT

140.8
139.4
300.0

( X__~, y )

0.00

ANGLE OF
FRICTION

25.00
20.00

( X , y )

5000.00 400.00
5000.00 500.00

540.00 510.00
510.00 500.00
539.00 511.00
551.00 506.00

COHESION
150.00
300.00

0.003

SOIL
LAYER

1

LINE
NO.

1
2
3

I
I
I
I
~I1_fRQ£LRIIES -

I
I
IRAlLl.!!.L~QNTBOL_ZON~ -

NO. OF CON1ROL ZONES SPECIFIED: 1

..I
I
I

tONE ·1 DATA - BADIUS
NO. OF
ID. OF
NO. OF

BOTTOM
lINE

1

DECREMENT
CIRCLES
1ST CIRCLE
BOTTOM LINES:

BEGINNING
POINT

1

0.0
5
1
1

ENDING
POINT

2

RU~li~ILI£ATI0NS r SEISMIC COEFFICIENT
MIN. DEPTH OF TALLEST

I NO. OF SLICES
NO. OF ADDED RADII

I
I

··SLICE :
··

.10
2.00

10
3



WESTERN TECHNOLOGIES INC.I SLOPE ST AB ILITY ANALYSIS - SIMPLIFIED BISHOP ME'IHO D
1i-2F-85

I
I
I

GRID SEARCH WAS SPECIFIED WITH LOCATION AT

NO. OF DIVISIONS BETWEEN POINTS 1 E 2 :
NO. OF DIVISIONS BETWEEN POINTS 2 & 3

X-INCREMENT FOR SEARCH: 2.00
Y-INCREMENT FOR SEARCH: 2.00

( X__ , y )

510.00 51C.CC
495.00 530.CO
520.00 540.00

3.00
.., (1 r,
.J. '../:./

I~E:eMZ1L£Ql!ILII1.Q1i : PHREP,TIC SURFACE SPECIFIED

UNIT WEIGHT OF WATER: 62.4

I
I

[-------------( X , y )

1G.JO 50C.OO
551.0;) 506.00

POINTS ON WATER TABLE
( X , y )

510.00 500.00
5000.00 506.00

------------------J( X , y )

526.0C' 508.00

RESULTS OF REITERATIONS -

I
---------------------~-

AT POINT( 51C.00,

I
I
I
I
I
I
I
I
I
I
I

AT POINT(

AT POINT(

AT POINT(

AT POINT (

505.C:J,

soc.ce,

495.CC,

518.33,

LOWEST :

516.67) :

LOWEST :

523.33) :

LOWEST :

53C.JJ) :

ICWFST :

513.33) :

LOWEST :

_-B.ADIU.§_
110.00

89.79
69.58
49.37
29.16
19.05

_-.B!DIU~_

116.67
96.67
76.67
56.67
36.67
31.67

__RADIU~_
123.33
1:]3.33
83.33
63.33
43.33
38.33

_ RADIU.§_
130. ;}O
110.00
90.)0
70.00
50.00
45. (,'0

__.E!Q1Q~_
113.33
92.31
71.28
50.25
29.23
18.71

_____ FS _

4.753
4.393
3.951
3.366
2.250
2.))3

-----~-4.525
4.158
3.725
3.156
2.209
2.037

_____ FS _
4.335
3.968
3.553
3.022
2.205
2.095

_____ FS __

4.175
3.816
3.423
2.941
2.247
2.2u5

_____ FS _
4.611
4.2.26
3.732
3.097
1.979
1.379



WESTERN TECHNOLOGIES INC.
ISLOPE STABILITY .~NAIYSIS - SIMPLIFIED BISHOP MFTHOD

11-26-85

I

AT POINT( 513.33, 520.(0) _-RA~IU~_ ____.tL-_
120.{)O 4.392 ,

99.28 4.011
79.56 3.523

I 57.84 2.914
37.12 1.945

tCWEST · 26.76 1.408·
I AT POINTC 508.33, 526.67) · -_.R!QlQL ____FS___· 126.67 4.211

I

106.25 3.844
85.84 3.375
65.42 2.817
45.01 1.985

I
LOWEST · 34.80 1.532·

~, T POINT( 503.33, 533.33) : _-EAJ2IUS_ ____FS__

I
133.33 4.064
113.23 3.708
93.12 3.271
73.01 2.761

I
52.90 2.047

LeWEST · 42.85 1.696·
I

AT POINT( 526.67, 516.67) · _-RADIU~_
___FS__· 116.67 4.517

94.76 4.115

I

72.85 3.600
50.95 2.959
29.04 2.217

LCWFST · 23.56 1.949·
I AT POINT ( 521.67, 523.33) · _-EADIU~_ _____ FS__

·
123.33 4.300

I
101.76 3.891

80.19 3.393
58.61 2.761
37.04 1.972

I
LOWEST · 26.25 1.464·

AT POINT( 516.67, 530.00) : _~IQll_
_____ FS____

I
130.00 4.123
108.76 3.724
87.52 3.248

I

66.28 2.655
45.04 1.937

lCW[ST · 34.42 1.416·
I

AT POINT( 511.67, 536.67) : -li~IU~_ -----~--136.67 3.979
115.74 3.599

I
94.82 3.150
73.90 2.605

I

I



WESTERN TECHNOLOGIES INC.I SLOPE STABILITY AN ALYSIS - SIMPLIFIED BIS HOP METHO D
11-26-85

1.961
1.486

_____ES. _
4.434
4.034
3.549
2.983
2.925
2.925

_ fS.-__
4.056
3.655
3.163
2.564
1.958
1.930

_____IS__

4.229
3.826
3.315
2.712
2.200
2.200

_____ FS _

4.614
4.221
3.729

re:-------3.913
3.521
3.050
2.494
1.895
1.594

97.80
75.60
53.40
31.20
31.20

52.97
42.51

_J.All!lS_
126.67
104.47

82.28
60.09
37.89
37.89

__RAI2l!!1l_
140.00
118.20

96.41
74.61
52.81
l!1.91

__RADIUS_
133.33
111.29
89.25
67.21
45.17
39.66

_-liADIUL
113.33

92.13
70.92

LOWEST :

526.67) :

520.00) : _-RADIUS
120.00

LOWEST :

LOWEST :

533.33) :

LOwEST :

LeWEST :

540.00) :

513.33) :

lew EST :

525.00,

530.00,

535.00,

520.00,

520.33,

AT POINT (

]\,T P OIUT (

AT POINT (

AT POINT(

1\.T POINT (

I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I
1-----------------------------------------------------------------------------*

AT POINT( 518.33, 513.33): ~DIU~ ~__

I---------~~~~~~~-~~~~~~-~~-~~~~~~-~------~~:~~-------~:~~~------------------*
AT POINT( 518.33, 513.33): RADIUS E~_

113.33 4.611
92.31 4.226
71.28 3.732
50.25 3.097
29.23 1.979
18.71 1.379





11-26-85

2.964
1.<}40
1.338

4.476
4.078
3.584
2.942
1.946
1.342

_ IL-_
4.491
4.099
3.605

____IL-_
4.475
4.083
3.599
2.951
1.936
1.340

___FS__
4.475
4.081
3.587
2.947
1.938
1.337

_____f2. _
4.459
4.064
3.571
2.931
1.936
1.338

117.33
96.18
75.02
53.87
32.71
22.13

__li!12 IU2._
117.33
96.31
75.29
54.27
33.25
22.73

_..MDIU~_

116.83
95.78
74.72
53.67
32.61
22.08

__MDTU? .
117.83
96.76
75.68
54.60
33.52
22.99

_-!l!l2IU~_
117.33

96.27
75.20
54.13
33.07
22.53

LOW EST :

517.33) :

517.33) :

LOWEST :

516.83) :

LOWEST :

LOWEST :

517.83) :

LOWEST :

517.33,

517.83,

517.83,

517.83,~T POINT(

AT POINT (

AT POINT (

liT POINT(

I
1
1
1
1
1
1
1
1
1
1
1----------------------------------------------------------------------------*

WESTERN TECHNOLOGIES INC.I SLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

AT POINT{ 517.83, 517.33): _-R!QIll~ FS __

1 MINIMUM FACTOR OF SAFETY: 22.53 1.340
----------------------------------------------------------------------------*

I
1
I
I
1



I
WESTERN TECHNOLOGIES INC.

ISLOPE STABILITY AN~LYSIS - SIMPLIFIED BISHOP METHOD
11-13-85

JOB NO.

ICLIENT

2125J10B

: Greiner Engineering Sciences

IPROJECT :

REMARKS

I

RWCD Floodway ~ Reach 6

CASE 16
East Embankment - Cut/Fill Section (middle)
No Flow (As-built) w/ Seismic
Equivalent Vehicle load @ top of slope

510.00
510.00
510.00

530.00
540.00
559.00

( X__ , Y_ )

5000.00 400.00
5000.00 505.00

540.00 510.00
510.00 500.00
539.00 511.00
551.00 506.00

4

IfiQUNDARI-1I!L_1EEQli~AIIQli 

NO. OF BOUNDARY LINES

LINE
NO. ( X , Y )

1 10.00 400.00
2 520.00 505.00
3 530.00 510.00
4 10.00 500.00

531.00 511.00
543.00 510.00I 5000.00 510.00

§Ql1_ggQEERIlli§ -

I
I
I

I
SOIL ANGLE OF UNIT

LAYER COHESION FRICTION WEIGHT
1 500.00 35.00 105.2

I
2 600.00 30.00 118.5
3 0.00 O.OJ 300.0

~DI~_~Q!IRQ1_ZQ!I~ -

NO. OF CONTROL ZONES SPECIFIED: 1

SEISMIC COEFFICIENT
MIN. DEPTH OF TALLEST
NO. OF SLICES
NO. OF ADDED RADII

ENDING
POINT

2

0.0
5
1
1

.10
2.0,0

10
3

BEGINNING
POINT

1

DECREMENT
CIRCLES :
1ST CIRCLE :
BOTTOM LINES:

SLICE

BOTTOM
LINE

1

EADIUS
NO. OF
ID. OF
NO. OF

1 DATA -ZONEI
I
I
gy!-S£E~IfICAllgNS

I
I
I



W~~~~hh lLCH~U1UG~~~ ~~C.

ISLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD
11-13-85

I
I
I

GRID SEABCH wAS SPECIFIED WITH LOCATION AT

NO. OF DIVISIONS BETWEEN POINTS 1 & 2 :
NO. OF DIVISIONS BETWEEN POINTS 2 & 3 :

X-INCREMENT FOR SEARCH: 2.00
I-INCREMENT FOR SEARCH: 2.00

( X , ! )

510.00 510.00
495.00 530.00
520.00 540.00

3.00
3.00

1~~~g~E_~Q!Q!IIQ!
. NO SEEPAGE.

ElSll1IS-QI_EE1ItRAI1QES -

I AT POINT ( 510.00, 510.00) _-B.!DIU~_ -----~----.
110.00 12.625
89.79 11.679

I 69.58 10.541
49.37 9.144
29.16 6.215

I
LOWEST · 24.10 6.093·

AT POINT( 50S.CO, 516.67) _-!!!.Q1Y~ -----~--··
I

11.6.67 12.016
96.67 11.0S8
76 .. 67 9.958
56.67 8.672

I
36.67 6.180

LOWEST : 31.67 5.957

I
AT POINT ( 50C.00, 523.33) · _-B.!QIU~_

_____I~__· 123.33 11.519
103.33 10.570
83.33 9.527

I
63.33 8.327
43.33 6.219

LOWEST · 38.33 6.185·
I AT Por NT ( 491:;.0C, 530.(0) : _-M.QIY~_

____ FS ___

130.00 11.112

I
110.00 10.190
90.00 9.210
70.00 8.117
50.00 6.396

I
LOWEST : 50.00 6.396

AT POINT ( 518.33, 513.33) : _R!Q1.YL ____ FS___

I 113.33 12.227
92.31 11.212
71.28 9.937

I

50.25 8.358
29.23 5.5')7

LeWEST · 18.71 4.031·

I
I.T POINT ( 513.33, 520.(0) : _-B.!QIU~_ ----~-

120.00 11.650
99.28 10.655

I
78.56 9.404
57.84 7.891



-
IWESTERN TECHNOLOGIES INC. 11-13-85

SLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP ME'mOD

I
37.12 5.458

LOWEST · 26.76 4.123·
AT POINT ( 508.33, 526.67) · _Ji!IUllS_ _____IS,____

I
· 126.67 11.184

106.25 10.231
85.84 9.032

I 65.42 7.661
45.01 5.600

LeWEST · 34.80 4.507·
I AT POINT ( 503.33, 533.33) · __BADlllS_ ____ES___· 133.33 10.809

113.23 9.888

I 93.12 8.777
73.01 7.534
52.90 5.803

I

LOWEST : 42.85 4.992

AT POINT ( 526.67, 516.67) __1l!I1111S_ _ ___ES.-__··
I

116.67 11.963
94.76 10.902
72.85 9.567
50.95 7.965

I
29.04 6.232

LOWEST · 12.61 4.731·

I
AT POINT( 521.67, 523.33) · _-E!12IU~_ _____ FS____· 123.33 11.398

101.76 10.327
80.19 9.043

I 58.61 7.465
37.04 5.591

l.CWEST · 26.25 4.001·
I AT POINT( 516.67, 530.00) : _ RADIU~_ _____ FS___

130.00 10.944

I
108.76 9.903
87.52 8.685
66.28 7.210
45.04 5.512

I lCWEST · 29.11 3.826·
AT POINT( 511.67, 536.67) · _~IU~_ _ __FS___·

I

136.67 10.575
115.74 9.590

94.82 8.445

I
73.90 7.091
52.97 5.596

leWEST · 37.28 4.052·

I
AT POINT( 535.00, 520.(0) : _.JiAD1!lL ----~-

120.00 11.738

I

I



-
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10.685
9.428
8.002
8.111
7.422

_ __ FS _

10.944
9.893
8.652
7.157
5.470
4.000

_ f:~ _
10.944
9.903
8.685
7.210
5.512
3.826

_ ES. _
10.397
9.376
8.169
6.780
5.363

_ ll _

10.758
9.711
8.445
6.944
5.503
4.981

____IS _
11.204
10.146
8.833
7.319
6.115
6.115

97.80
75.60
53.40
31.20
36.75

_--.M.QIU~_

130.00
108.53
87.06
65.59
44.12
28.02

_-li!J211!~_
130.00
108.76
87.52
66.28
45.04
29.11

__1i!LIJl.S_
140.00
118.20

96.41
74.61
52.B1

__li.a,U.ruS_
133.33
111.29

89.25
67.21
45.17
34.15

__RA12.IllS_
126.67
104.47

82.28
60.09
37.89
37.89

530.00) :

LOwEST :

53C.(0) :

LOWEST :

530.0) :

54C.OJ) :

LOWEST :

LOWEST :

533.33) :

526.67) :

LOWEST :

514.67,

518.67,

516.67,

520.00,

525. 00,

530.00,

AT POINT(

AT POINT (

AT POINT (

~T POINT (

AT POINT (

AT POINT( 516.67, 530.00): __R!QIU~ FS _
MINIMUM FACTOR OF SAFETY: 29.11 3.830

AT POINT (

WESTERN TECHNOLOGIES INC.
ISLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

I
I
I
I
I
I
I
I
1_- ~~:~::_ ~ ::~:: :~~ ~.~_.--__ ---- _. -- --- ---*

I
*----------------------------------------------------------------------------*
I
I
I
I
I
I
I
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WESTERN TECHNOlOGIES INC. 11-13-85

ISLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

LOWEST · 26.41 3.737·
I AT POINT ( 512.67, 526.00) · __E.!Ql!lS_ _____ES___· 126.00 11.210

I
105.21 10.211
84.43 8.993
63.64 7.526
42.85 5.450

I
LOWEST · 32.46 4.129·

AT POINT ( 514.67, 528.00) : _-EADlll.S_ _____E5.____

I
128.00 11.072
106.99 10.049

85.98 8.833
64.97 7.361

I
43.97 5.504

IOWEST · 28.21 3.728·

I

~T POINT ( 514.67, 530.00) · __li!QIIJ.S_ _____I.S___· 13 0.00 10.946
108.95 9.922

I

87 .. 90 8.719
66.85 7.267
45.80 5.533

LOwEST · 35.27 4.079·
I AT POINT( 516.67, 528.('0) · _-E!J2.li1.L l'CC:· ------=-~---128.00 11.070

I

106.81 10.025
85.63 8.799
64.44 7.308
43.25 5.518

I
tOwEST · 27.36 3.791·

AT POINT ( 51:.67, 528.(0) : __lib.J21l!~_
_____IS-__

I
128.00 11.077
107.17 10.077

86.34 8.870

I

65.51 7.418
44.6B 5.484

LOWEST · 29.06 4.054·
I

AT POINT ( 5F.17, 528.JO) : __lU.IlI!l.S._ _____IS____
128.00 11.011
106.95 10.042

I

85.89 8.825
64.84 7.348
43.79 5.51')

LOwEST · 33.26 4.032

I

·
AT POINT( 514.17, ':;28.(0) : __R.a].I!!S_ _____IS,____

128.00 11.073

I
107.(:14 10.056

I
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8.842
7.375
5.499
3.765

_ £2 _
11.105
10.082
8.863
7.386
5.495
3.729

_____ FS _

11.040
10.016
8.804
7.337
5.513
3.729

86.07
65.11
44.14
28.42

__ll!ILIQ~_
128.50
107.48
86.46
65.44
44.42
28.66

_-li!:QIlJ.§'_
127.50
106.50
85.50
64.51
43.51
27.76

528.50) :

LOWEST :

527.50) :

LOWEST :

Lew EST :

514.67,

514.67,AT POINT(

AT POINTC

WESTERN TECHNOLOGIES INC.
ISLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

I
I
I
I
I
I
*----------------------------------------------------------------------------*
I AT POINTC 514.67, 528.(0): __ll!.QI!!~ FS _

MINIMUM FACTOR OF SAFETY: 28.21 3.730
I----------------------------------------------------~-----------------------*

I
I
I
I
I
I
I
I
I



-
WESTERN TECHNOLOGIES INC.

ISLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD
11-26-85

RWCD Floodvay - Reach 6

2125J108

Greiner Engineering Sciences

CASE 17
East Embankment - Cut/Fill Section (middle)
Full Flow Conditions v/ Seismic
Equivalent Vehicle Load mtop of slope

I B0J1liQ!RI-111L£;_ I IFQ RMAll0N -

I JOB NO.

CLIENT

I PROJECT

REMARKS

I

I
I
I
I

NO. OF BOUNDARY LINES

lINENO. ( X , Y )
1 10.00 400.00
2 520.00 505.00
3 10.00 500.00
4 530.00 510.00
5 10.00 508.00

531.00 511.00
543.00 510.00

5~OO.OO 510.00

5

( X , y )

5000.00 400.00
5000.00 505.00

510.00 500.00
540.00 510.00
526.00 508.00
539. 00 511.00
551.00 506.00

526.00

530.00
540.00
559.00

5G8.00

510.00
510.00
51C.00

NO. OF CONTROL ZONES SPECIFIED :

UNIT
WEIGHT

140.8
139.4
62.4

300.0

1
1

0.0
5

ENDING
POINT

2

ANGLE OF
FRICTION

25.00
20.00

0.00
0.00

1

..

BEGINNING
POINT

1

COHESION
150.00
300.00

0.00
0.00

DECREMENT
CIRCLES
1ST CIRCLE
BOTTOM LINES:

2
3
4

BOTTOM
LINE

1

SOIL
LAYER

1

FA-DIllS
NO. OF
ID. OF
NO. OF

1 DATA -ZONE

I
I

RADIU§-£ONTliQ1_Z01!ES -

I
I
I

I
I
I

SEISMIC COEFFICIENT
MIN. DEPTH OF TALLEST SLICE:

.10
2.00



-

( X , y )

510.00 510.00
495.00 530.00
520.00 540.00

------------------J( X , I )
551.00 506.00

3.00
3.00

··

2.00
2.00

··

: 62.4

POINTS ON WATER TABLE
< X , I >

526.00 508.00

PHREATIC SURFACE SPECIFIED

[ ......,--_ .._-- _..._-

NO. OF DIVISIONS BETWEEN POINTS 1 & 2 :
NO. OF DIVISIONS BETWEEN POINTS 2 & 3 :

GRID SEARCH WAS SPECIFIED WITH lOCATION AT

UNIT WEIGHT OF WATER

X-INCREMENT FOR SEARCH :
I-INCREMENT FOR SEARCH :

<__x ,_I )

10.00 508.00
5000.00 506.00

IRE~LT~_OF_REIIERAT1Q!~-

WESTERN TECHNOLOGIES INC.I SLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

NO. OF SLICES
NO. OF ADDED RADII

I
I
I
I

gEPAGE_C01!QIT1Qli :

I
I

I
AT POINT ( 510.00, 510.00) : _-RllIUS_ -----~-

110.00 5.497
88.40 5.152

I

66.80 4.721
45.20 4.161
23.60 2.835

LCWEST · 23.60 2.835·
I AT POINT( 50-5. CC, 516.67) · _-MJ2I!l.S_ ____IS-___· 116.67 5.188

I
95.07 4.817
73.47 4.378
51.87 3.808
30.27 2.695

I
LCWEST · 30.27 2.695·

AT POINT( 50C.00, 523.33) · _-lllllI.s._ Fe::· ----_-.&._---
I

123.33 4.937
101.73 4.559

80.13 4.127

I

58.53 3.589
36.93 2.742

LCWEST · 36.93 2.742·

I
AT F OINT ( 495. CO, 530.00) · __Rll!.I!!L _____IS.--__· 130.00 4.728

108.40 4.352

I
86.80 3.939
65.20 3.449
43.60 2.872

LOWEST · 43.60 2.872

I ·
AT POINT ( 518.33, 513.33) · _-B.AD.lU.s'_ _____ES-_· 113.33 5.307

I
91.73 4.945



-WESTERN TECHNOLOGIES INC.
ISLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

_-llDIU~ FS __
120.00 5.020
98.40 4.649
76.90 4.147
55.20 3.564
33.60 2.266
22.80 1.838

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

AT POINT (

AT POINT (

AT POINT(

AT POINT(

AT POINT (

AT POINT(

513.33,

508.33,

503.33,

526.67,

521.67,

516.67,

LOWEST :

520.00) :

LOWEST :

526.67} :

LOWEST :

533.33} :

LOWEST :

516.67) :

LOWEST :

523.33) :

LOWEST :

530.00) :

LOWEST

70.13
48.53
26.93
16.13

_--R!.Ql!l.~
126.67
105.07
83.47
61.87
40.27
34.B7

_-liaQIU~

133.33
111.73

90.13
68.53
46.93
41.53

_J.AJlIU~

116.67
94.76
72.85
50.95
29.04
34.52

--liAJll!l.~_
123.33
101.73

80.13
58.53
36.93
20.73

RADIUS
130.00
108.40
86.80
65.20
43.60
49.00

4.463
3.884
2.409
1.816

____IL-_
4.785
4.417
3.936
3.314
2.258
2.004

___rL-_
4.597
4.232
3.180
3.253
2.308
2~169

____IL-_
5.117
4.801
4.309
3.685

1000000.000
3.186

. FS
4.895
4.508
4.032
3.416
2.648
1.819

FS
4.616
4.285
3.815
3.225

100COOO.ODO
2.704

11-26-85
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WESTERN TECHNOLOGIES INC.I SLOPE ST ABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

11-26-85

AT POINT( 518.33, 513.33): _-E!]IU2- ~__
MINIMUM FACTOR OF SAFETY: 16.13 1.820

-----~--4.411
4.030
3.575
3.033
2.472
2.232

_____ FS__

5.052
4.674
4.203
3.639
3.706
3.407

_ I~__
4.798
4.412
3.914
3.317
2.854
2.854

____FS__
4.535
4.213
3.719
3.134
2.576
2.506

---~--
4.494
4.119
3.664
3.113

1085.955
2.634

RADIU~_
120.00
97.80
75.60
53.40
31.20
42.30

_-l!!.QIUS
140.00
118.20

96.41
74.61
52.81
36.47

_-B.lillIU~
133.33
111.29
89.25
67.21
45.17
39.66

_.J1ADIU~_

126.67
104.47
82.28
60.09
37.89
37.89

__RA}HlJ~_
136.67
115.07
93.47
71.87
50.27
55.67

LOWEST :

LOWEST :

540.00) :

LOWEST :

LOWEST :

520.00) :

533.33) :

526.67) ;

LOWEST :

536.67)

52C.00,

525. 00,

535.00,

530.00,

511.67,

AT POINT(

AT POINTC

AT POINTC

AT POINT(

AT POINT(

I
I
I
I
I
I
I
I
I
I
I
I
*-----------------------------------------------~----------------------------*

I

LOWEST :

I
I
I
I

*----------------------------------------------------------------------------*
I AT POINT( 518.33, 513.33): __RADIUS ~_

113.33 5.307
91.73 4.945
70.13 4.463
48.53 3.884
26.93 2.409
16.13 1.816





WESTERN TECHNOLOGIES INC. 11-26-85 IISLOPE ST~BILITY ANALYSIS - SIMPLIFIED BISHOP METHOD

26.93 2.453
LOWEST · 16.13 1.799

I
·

AT POINT ( 518.83, 513.33) · _-.R!DIUS_ ___FS__· 113.33 5.308

I 91.73 4.944
70.13 4.466
48.53 3.870

I

26.93 2.430
LOWEST · 16.13 1.805·

I

AT POINT( 519.33, 513.83) : RADIUS ____rL-_
113.83 5.284
92.23 4.916
70.63 4.442

I 49.03 3.813
27.43 2.447

LOWEST : 16.63 1.773

I AT POINT( 519.33, 514.33} · _ RADIU~_ ___fL_· 114.33 5.261
92.73 4.891

I
71.13 4.415
49.53 3.773
27.93 2.442

I
LOWEST · 17.13 1.750·

AT POINT( 519.33, 514.83) · _ RADIU1L ____FS__·
I

114.83 5.239
93.23 4.865
71.63 4.389
50.03 3.741

I 28.43 2.437
lOWFST · 17.63 1.731·

I
AT POINT{ 519.33, 515.33) · _ BA!2I!!§_ _____ FS____· 115.33 5.215

93.73 4.840
72.13 4.364

I
50.53 3.716
28.93 1000000.000

LOWEST · 39.73 3.3C12·
I AT POINT{ 519.83, 514.83} : RADIU§_ -----~--114.83 5.238

I
93.23 4.866
71.63 4.392
50.03 3.743
28.43 1000000.0)0

I
LOWEST · 39.23 3.326·

AT POINTC 518.83, 514.83} · __!iADIU~_ ---~--·
I

114.83 5.238

I

I



11-26-85WESTERN TECHNOLOGIES INC.
ISLOPE STABILITY ANALYSTS - SIMPLIFIED BISHOP METHOD

93.23 4.867

I 71.63 4.387
50.03 3.750
28.43 2.417

LOWEST: 17.63 1.734

1------------------------- ~~ *

I AT POINTe 519.33, 514.83): _-RADIU2 Ili __
MINIMUM FACTOR OF SAFETY : 17.63 1.736

*----------------------------------------------------------------------------*

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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SLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP METHOD
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I JOB NO.

CLIENT

I PROJECT

I REMARKS

2125J108

Grieiner Engineering Sciences

RWCD Floodvay - Reach 6

: CASE 18
East Embankment - Cut/Fill Section (middle)
Rapid Dravdovn vI Seismic
Equivalent Vehicle Load .~ top of slope

NO. OF BOU NDARY LINES :

( X , Y )

10.00 400.00
520.00 505.00
530.00 510.00

10.00 500.00
531.00 511.00
543.00 510.00

5000.00 510.00

510.00
510.00
510.00

530.00
540.00
559.00

UNIT
VEIGHT

140.8
139.4
300.0

ANGLE OF
FRICTION

25.02
20.00
0.00

( X ,__Y_)
5000.00 400.00
5000.00 505.00

540.00 510.00
510.00 500.00
539.00 511.00
551.00 506.00

4

COHESION
150.00
300.00

0.003

SOIL
LA rER

1

LINE
NO.

1
2
3
4

I
BO~NDARY-1IN~_I!EQg~AIION -

I
I
I
I
SOI1-fRQEERI1E~ -

I
I
IRaDIUS CONTROL_ZONE~ -

NO. OF CONTROL ZONES SPECIFIED: 1

I
I
I

ZONE 1 DATA - RADIUS DECREMENT · 0.0·NO. OF CIRCLES · 5·ID. OF 1ST CIRCLE · 1·NO. OF BOTTOM LINES: 1

BOTTOM BEGINNING ENDING
LINE POINT POIRT

1 1 2

~N SfE~1l1£AI1Q!~ "

SEISMIC COEFFICIENT
MIN. DEPTH OF TALLEST SLICE

I
NO. OF SLICES
NO. OF ADDED RADII

I
I

.. .10
2.00

10
3
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SLOPE STABILITY ANALYSIS - SIMPLIFIED BISHOP HETHOD

11-26-85

GRID SEARCH WAS SPECIFIED WITH LOCATION AT

NO. OF DIVISIONS BETWEEN POINTS 1 & 2 :
NO. OF DIVISIONS BETWEEN POINTS 2 & 3 :

I
I
I

PHREATIC SURFACE SPECIFIED

( X__ , Y_)

510.00 510.00
495.00 530.00
520.00 540.00

3.00
3.00

2.00
2.00

SEARCH :
SEARCH :

X-INCREMENT FOR
Y-INCREMENT FOR

I SE,EPAGE_C°l!QII1.Q! :

UNIT WEIGHT OF WATER : 62.4

I
I

f-------------( X , y )

10.00 500.00
551.00 506.00

POINTS ON WATER TABLE( X , y )

510.00 500.00
5000.00 506.00

------------------J( X , y )

526.00 508.00




