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PURPOSE

“/THIS CALCULATION WAS PREPARED TO SEISMICALLY EVALUATE LANDFILL IV

AT THE Y-12 PLANT AS REQUIRED BY TENNESSEE RULE 1200-1-7-.04(2) FOR
SEISMIC IMPACT ZONES.

METHODS

‘/l - THE SEISMIC ANALYSES WILL BE PERFORMED IN ACCORDANCE WITH THE —
TENNESSEE DIVISION OF SOLID WASTE "EARTHQUAKE EVALUATION GUIDANCE
DOCUMENT". THIS DOCUMENT WILL BE FOLLOWED TO DETERMINE GLOBAL
SLOPE STABILITY, VENEER STABILITY AND FOR LIQUEFACTION EVALUATION. -

. 2 - HORIZONTAL GROUND ACCELERATION WILL BE DETERMINED BY THE USGS
- —+ OPEN-FILE NO. 82-1033 FOR EXPECTED HORIZONTAL GROUND ACCELERATION
WITH A 90% OR GREATER PROBABILITY THAT THE ACCELERATION WILL NOT BE
EXCEEDED IN 250 YEARS. T

v"'3 - THE STABILITY OF THE LANDFILL SLOPES WILL BE ANALYZED WITH

STAB S
LM HorizowThl

4- CREST ACCELERATION WILL BE DETERMINED BY THE
MAKDISI/SEED SIMPLIFIED PROCEDURE. “——

/ 5- GLOBAL STABILITY (DEFORMATION) WILL BE DETERMINED BY METHODS
DEVELOPED BY NEWMARK AND LATER REFINED BY MAKDISI AND SEED. --

PR

1
|
|
!

UCN-4032A
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ASSUMPTIONS
‘/ 1 - THE ANALYSES WILL ONLY BE CONCERNED WITH SEISMICALLY QUALIFYING
FINAL CLOSURE SLOPES. QUALIFICATION OF SLOPES DURING OPERATION IS
NOT ADDRESSED I[N THIS CALCULATION. IT IS ASSUMED THAT ANY FAILURE OF
A "WORKING FACE" SLOPE DURING OPERATION WOULD:
a- EASILY BE RESTORED WITH STANDARD LANDFILL EARTH MOVING
EQUIPMENT.

b- HAVE NO THREAT TO THE ENVIRONMENT SINCE THE WASTE MATERIAL
WOULD BE CONFINED WITHIN THE INTERIOR OF THE LANDFILL PERIMETER.

/ 2 - THE NON-LINEAR SOIL PROPERTIES (SHEAR MODULUS, G, AND DAMPING, D )
. AT LANDFILL IV VARY AS INDICATED IN FIGURE 1 OF THE TENNESSEE DIVISION
- OF SOLID WASTE "EARTHQUAKE EVALUATION GUIDANCE DOCUMENT" (REF. 2).

- J 3-DUETO LACK OF DATA AND FOR SIMPLICITY, ASSUME THE 12 " GRANULAR T
DRAINAGE LAYER ABOVE THE CLAY LINER HAS THE SAME SHEAR STRENGTH ————
AND DENSITY AS THE WASTE FILL (CONSERVATIVE).

\/ 4 - THE EARTHQUAKE WILL ONLY HAVE A HORIZONTAL ACCELERATION
COMPONENT. NO VERTICAL COMPONENT WILL BE USED.

5 - THE TAFT RECORD (NORTH-SOUTH COMPONENT) SHOWN IN FIGURE 2 OF
REFERENCE 2 CAN BE USED TO SIMULATE THE ACCELERATION RESPONSE
SPECTRA OF AN EAST TENNESSEE EARTHQUAKE.

UCN-40324
(S 2-34)
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ES -0, 7-2 CIVIL.. Enemeemrés 5 D STONE s.B. M\M 5-¢-95
ENG wi:ea: N.G m_o e R TIES. | DEVELOPMENTS

J’é 2] OF REF 4. _CONTAINS INFORMATON. THAT INDICATES __ | %
T‘HE S_AME WASTC Bl .SHEAR. . STRCM;—:ms ARE _COMMONLY.
USED F‘ol_z Ez_'[‘H STA—r-lc_ LAND SCI\‘-SMV—.ST‘ABH—!__/ o
f_At,\H\g..ﬂ”%E's, A'ND ' FoR, bELsM\c. DLFORMA‘T‘!O'\)/DJSP\.ACEMEM-F

LETURIES.. o b

e n e e
. 3

UNDRAINED _SHene. STRENGTHS ARE. NOBMALLY - .USED |
N PSC_UDO- STATC SEISMLL, STABIL\TY. AMAL_\(SS

.swce e \S L ASSUMEDR  TRtAT . THE CSHARING
§ i INPYcEDR BY THE S AR s;,umz GENERATES.  EXCESS |
. PorRE WR’CCIZ____.’P'Rggu_BE WITHIN  THE  Sorl V_\_"\SS__._'.

H
! i

- — 4 . o - —

' A\_:rHoue\-\ PC 5 'oF REF. | Srr;\-—rEs - F«’Z’E WATE&
WAS —NoT_ ENCOUNTERED. (N, ANY. OF Tthc:__ .__.3

Bommas ‘%_ USE ’UMD\EAH\H:D SHEAR | STRENAGTHS |

3 AN\(W&\/ BB THE __IN=STU. NATURA . _ Sole.,

C'r‘l-ns SHouLk BE cowsegvm-\ve) ROWEVER, ’!‘!—i—ERE.‘._:
f 15 'NOo JUSTIFILcATION) T MODEL A "PH?\EPVT“LC SURFAdE

_DveE_ ;TD__,_Hz;___.L..nxs_c_« _OF _FREE. WAI."ER_—_

s e e e sy

e e m § X m————— ——— . - —_————— v erm———n

!- ..EEEa‘.r:!UEfSOIL_:S_ﬁE}%g STRENGTHS, WLl = Us‘_EP _Faa
L LTHE L WASTE  MATERIKNL.. ., COMPACIED _LINER ANR CAP BecAusc:-

e - 5SS 20=2"7 __oF _REF-4 INDICATES  ERFECTIVE. 1%
- STRESS, _Awm_\(_s\s ARE _ROUTINELY. USED SINCE._

J - S :
! ;

LWASTE BiLls L ARE .NOT C GENERALLY _ALLOWEDR To
! .

- . BEcomE _SATURATED. . L. _._ R
2= L—RND#(L..;_ I8 wikk Have A @EL_.AT_!VCL—Y LMP’RWOUS

—— C-—O_t'\FAC"E-.D SUAY CAE (_j‘@ -_-_(Xlo Om/&_c

THE‘ZE'FO_&C _EXC=5§$ Poﬁc \AJATER P@Su&&_s_ s_-HouL,D_q
NEVER | BEVELLPE | |h THE . WASTE MATERIAL ., LiNER. |
OR._ . CHR. DURNG_AM EARTHRUARE AND. E_E("CCT’(\/_; —t
-,_H*EA&_ S‘r_gel_\_)_g 1-(1_ ?ARAMETER_\.. ARE APPROP Rl A‘T’C-__

* Minar editorial revisions on 5-8-95 for clarification of text to eliminate any copynght concerms.
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ES0 NO, COMPUTED CHECKED 8Y . . 2
ES —0.7-2 CIVIL ENGINTSRING S.D. SToNE 5.8 Aiwed 4.10-95
—_— - . oot e T T O ' .
— it B R 3
_CoMPACTED CLAY L INER.,. AND _ CLAY __CAP_.
. FrRom ReEFVF. |
- Chestnut Ridge Landfill # Y-12- ,
Aprll'l. 1981 .
' i
' TABLE B-3: STAMDARD PROCTOR (ASTM D698} TEST DATA
' BORING + LIQuID PLASTICITY  MAXINUN DRY OPTINUX
NUMBER DEPTH, ft LINIT IXDEX DENSITY, pcf MOISTURE, ¢ SOIL DESCRIPTION
ey -y . i
I ] 40.0-42.0 1.3 52.2 99.7 23.8 CLAY, reddish tan v/some siIt & chert fragsents
(I
28 10.0-12.0 41.0 18.8 105.2 17.0 SILTY CLAY, tannish red v/chert fragaents
. 3 40.0-42.0 56.7 32.0 100.4 2.4 CLAY, reddish tan w/some slit & chert fragsents
——— 4 42.0-44.0 §4.1 35.8 95.3 25.7 CLAY, reddish tan & brown w/some chert
L.. fragaents ¢
i 5 20.0-27.0 62.9 3.0 100.9 2.1 CLAY, reddish tan w/some silt § chert fragaents ' _ 3
! ANG. = |00.3 ?c{’ 22.6%, o !
’,————- MINIMUM ALtowaBLE = 9% "{o STANDARD CoOMPACTION i -
i
3 Cory = 0:95 Von, wane = 0-99 (100,3) = 95.3 pel ]
| ——
H
I ASSUME COMPACTED FlLe MATERLAL WiLw Bce .
e TLACED AT NATURAL WATER. CoNTENT. ¢ emened
SR FROM TABLE B- Z, Q\\ EXT TAs e) . — 3
i“. — AVERAGE NATURAL WATER comENT = 27.D '7; T .—:
T ' i
H
A o.o e + 1‘)’ ERREELH
XMms-r XDRY ( l > :
. \(Mowr = 9%.3 (‘ + 0.27'—3) -Q
— S s ped = 122. re
N KMou‘;r 12 P LVSE KMmgr -
i
R A S O A R - i
UCN-4032A

(5, 2-84)
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Jon DATE = SHEET ¢
SEISMIC ANALYSIS OF LANDFRILL. T 3-24-235 VALK o
ESO NO. COMPUTED CHECKED BY

S.D. SToNE 5. B. Ahwed 4.0-95

: l A i : ' . .

ES =0, 7-2 CIVI. ENGINEERING
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FROM REE 1

Chestnut Ridge Landfill § Y-12
April 1, 1987

TABLE B-2: PERNEABILITY TEST DATA

Xatural
Vater et Unit Liquid Plasticity Hydraulic

Boring  Depth (ft) Content (§] Welght (pcf) Linit Index Conductivity (cm/s}) Comaents
! 20.0-22.0 29.3 1246 51.6 23.1 5.80 x 10 EE-8 Undisturbed
] 40.0-42.0 2.4 1209 1.3 52.2 2.35 x 10 EE-8 Rexolded"
] 40.0-42.0 3.4 123.1 64.5 31.5 3.04 x 10 EE-8 Undisturbed
i\ 20,0-22.0 25.3 130.3 54.8- 25.9 1.42 x 10 EE-T Undisturbed
8 10.0-12.0 17.0 130.8 41.0 18.8 3.37 x 10 EE-8 Resolded®
28 28.0-30.0 23.5 136.1 6.7 3.1 4,26 x 10 EE-8 Undisturbed
28 38.0-40.0 29.2 133.4 56.2 32.0 1.30°x 10 EE-7 Undlsturbed
8 48,0-50.0 2.6 132.1 4.1 20.3 4,68 x 10 EE-8 Undisturbed
3 10,0-12.0 2.8 121.2 4.9 11.3 3.03 x 10 EE-6 Undisturbed
3 30.0-32.0 28.1 125.4 52.9 28.5 3.52 x 10 EE-B Undisturbed
3 40.0-42.0 30.5 124.2 61.2 35.8 3.21 x 10 €E-T Undisturbed
3 40.0-42.0 30.5 122.9 56.1 32.0 6.05 x 10 EE-8 Resolded*
4 10.0-12.0 . 3.3 120.3 51.5 215 3.60 x 10 EE-7 Undisturbed
4 18.0-20.0 21.3 120.2 58.6 29.3 1.52 x 10 EE-T Undisturbed
4 28.0-30.0 35.9 124.9 63.3 35.2 3.86 x 10 EE-8 Undisturbed
4 38.0-40.0 23.8 122.1 51.1 29.2 3.80 x 10 EE-7 Undisturbed
4 42.0-44.0 28.1 126.0 64.1 35.8 2.20 x 10 EE-8 Renolded’
4 48,0-50.0 N3 124.8 56.8 29.9 3.61 x 10 EE-T Undisturbed
5 8.0-10.0 26.17 17.4 54.2 18.6 4.61 x 10 EE-7 Undisturbed
5 18.0-20.0 30.1 120.9 59.5 18.8 6.82 x 10 EE-T Undisturbed
5 20.0-21.0 21.8 129.8 62.9 4.0 2.29 x 10 EE-8 Renolded*
5 28.0-30.0 22.2 121.9 60.1 22.6 1.91 x 10 EE-T Undisturbed
5 38.0-40.0 23.9 118.3 64.0 33.1 3.83 x 10 EE- Undisturbed
] 48.0-50.0 29.8 111.0 e 65.8 31.0 4.40 x 10 EE-T Undisturbed

ANG =275 Mg=la4,l

'Sasple resolded and compacted to 95§ of standard Proctor (ASTN 0698) Xaximum Dry Density.

Note:s All tests run # greater than 98¢ saturation.

I— # ¥ AVERAGE OF UNDISTURBED SAMPLES oONLY. DoEsS —
! NOT INCLUDE REMOLDED SAMPLES,
» I . R : ] . 5 R ; - } ; i
: g :
i ' ' . . ' : . . " i ! ; { . ' )
s T ; T T T R
H H : i i . ' 2 i !
UCN-4032A
(s, 2-84)
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SELECTION OF CROSS SECTIONS FOR ANALYSES

THE CROSS SECTIONS SELECTED FOR STABILITY ANALYSES SHOULD:
1 -BE REPRESENTATIVE OF THE FINAL CLOSURE SLOPES.

2 - BE REPRESENTATIVE OF THE STEEPER SLOPES FOR SAKE OF CONSERVATISM.

3 - EVALUATE THE "FREE STANDING" WASTE FILL TO ASSESS ITS SELF : -

SUPPORTING CAPABILITY.

4 - EVALUATE THE IN-SITU NATURAL SOIL THAT SERVES AS A FOUNDATION AND -

PROVIDES LATERAL SUPPORT TO RETAIN THE WASTE FILL.

5 - EVALUATE SLIDING AT BASE OF LANDFILL ALONG INTERFACE OF CLAY
LINER AND FLEXIBLE MEMBRANE LINER.
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',-_QOMCLA)S\OM_.——:__..TE‘._C’_@E _15  oNU(L l..t[-?. OE. THE, Sov. _
i ENCOUNTERED  THAT WOULD EVEN BE CONSIDERED.
AS  coHESION =SS . (TH_‘S  MATERIAL BAD AN L
EXTREME LY HiEH STAUDAERD PENETRATION TESE
"NY VALLUE  oF 4% AND  CONTRINED SILTY C_\—/\\{\)‘
ADDITIONALLY. A COHESIDNLESS SotL MOUsST =T

SATOURANTE D )u\) ORpDER. TO L_\quea:\(. re=. | -
STATEZ ” FREE WATER WAS NOT ENCOUNTERTD.

IN ANY OF THE PBPORINGS. o

i o). THEREFOLT LIQUETASLTION = NoT A FPossSiBILTYY L
AT TS SITE_ AND IS NoT. A concERN.. .. . ..

FRoOM REF.. 2, EVALUARTE ThE FOLLOWING STATE HENT,

it has been shown that clay soils generally will not liquefy, however, recent studies —
conducted in China have shown that certain types of clayey soils are vulnerable to
substantial strength loss as a result of earthquake vibration. These type of clayey
soils generally have the following characteristics:

Percent finer than 0.005 mm < 15%
liquid limit <35 ,
Water Content > .9 x liquid limit -
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€50 V0. lcompureD :cw:cx:o 3y s . E~ A‘h ° ! 4_,2__?5-

ES =0-7-2 CVI-_ENGINEERING) .

ERom RrRewx L
TABLE 8-1:
NATURAL
BORING  OEPTR OF NOISTURE LIQUID | PLASTICITY
NUMBER  SAWPLE, ft  N-VALUE  CONTENT, §  LIMIT_ | _jxogx
1 0.0 - 2.0 8 3.4 65.8 53.2 31.4
2.0 - 4.0 39 I
4.0 - 6.0 2 4.3 §1.2 550 3.1
6.0 - 8.0 ] 0.8
T > 8.0 -10.0 u 0.7 64.5 58.1 35.6
10.0 -12.0 30.5 5.1 ¢T.8 22.1
12.0 -14.0 28 9.8
14.0 -16.0 kx| 32.5 2.1 55.9 135.2
16.0 18,0 26 2.5
18.0 -20.0 . 29 9.2 1.5 (5.3 42.9
2.0 -22.0 29.3 51.6 4¢,4 23.1
2.0 -U.0 L) 3.0
.0 -26.0 P4 2.1 62.2 5(.0 36.0
26.0 -28.0 ry) 30.1
2.0 -30.0 18 32.8 15.6 L2.O 42.9
30.9 -32.0 3.9 55.4 499 2.6
32,0 -34.0 17 41.3
WO -0 .U 33.9 9.2 13 9.9
36,0 -38.0 .18 30.1
38,0 -40.0 2l 32.5 61.6 B5.4-34.2
40.0 -42,0 134 64.5 S8, 33.5
40.0 ~42.9 (cuttings) i .3 0472 52.2
42,0 -44.0 i 9.1
: 44.0 -45.3 8%+ —> 9.3 —>32.3 29.1 1.1
] 0.0 - 2.0 13 3.9 .4 327 124
2.0 - 4.0 16 19.3
4.0 - 6.0 S4 20.3 4.0 9.0 19.4
6.0 - 8.0 4§ 18.4
8.0 -10.0 64 2.4 51.2 4L.1 19.0
10.0 -12.0 17.4 43.127.% 19.2
: 12.0 -14.0 63 20.8
14.0 -16.0 8 U.1 51.2 44, 2.2
16.0 -18.0 4 18.2
18.0 -20.0 2 2.9 6.9 422 0.7
20.0 -22.0 2. 54.8 49.3 5.9
. 22.0 -24.0 Il 3.0
' 24.0 -26,0 65+ u.3 52.1 A9 25.9
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SOIL_OESCRIPTION AND INDEX 0ATA

SO1L _OESCRIPTION

CLAY, reddish tan w/sose silt § chert Fragments
CLAY, reddish tan v/sose silt § chert fragaents
CLAY, reddish tan v/sose silt § chert fragments

CLAY,

reddish tan v/sose silt t chert fragments

CLAY, reddish tan w/sose silt § chert fragments
SLIGHTLY SILTY CLAY, resdish tan w/chert fragsents
CLAY, reddish tan v/sose silt L chert fragaents
CLAY, reddish tan v/sose silt § chert fragaents
CLAY, reddish tan w/sose silt I chert Fragments
CLAY, reddish tan v/some siit § chert fragaents

SLIGHTLY SILTY CLAY, reddish tan w/chert fraguents

CLAY, reddish tan w/sose silt L chert fragaents
CLAY, reddish tan w/sose silt § chert fragaents
CLAY, recddish tan v/sose silt § chert fragmeats
CLAY, reddish tan w/sose silt § chert fragaents

SLIGHTLY SILTY CLAY, resdish tan w/chert fragaents

CLAY, reddish tan v/some silt § chert fragments
CLAY, reddish tan w/some silt § chert fragaents
CLAY, reddish tan w/sose silt § chert fragaents
CLAY, reddish tan w/sose silt ¢ chert fragaents

cLay,
LAy,

SILTY SAND, brown w/silty clay
CLAY, reddish tan w/sose siit & chert fragaents

SILTY CLAY,
SILTY CLay,
SILTY CLAY,
SILTY CLAY,
SILTY ClAT,
SILTY CLAY,
SILTY CLAY,
SILTY CLAT,
SILTY CLAY,
SILTY CLAY,

reddish tan w/chert fragaents
reddish tan vjchert fragaents
reddish tan y/chert fragsents
reddish tan w/chert fragsents
reddish tan v/chert fragaents
reddish tan v/chert fragsents
reddish tan v/chert fragaents
reddish tan w/chert fragaents
reddish tan w/chert frageents
reddish tan v/chert fragsents

reddish tan v/scae silt § chert fragaents
reddish tan v/some silt § chert fragments

SLIGHTLY SILTY CLAY, tannish red v/chert fragaents
SLIGHTLY SILTY CLAY, reddish brova v/chert fragaents .
SLIGHTLY SILTY CLAY, reddish brown w/chert fragaents

\_//‘ L——-"""H\S COLUMN
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GENERAL DESIGN AND COMPUTATION SHEET

SEISMIC ANALYSIS CF LANDFILL. T 4 —4-95 89 sios
ESO %O, $COMPUTED CNECKED aY
ES-0.7-2 Cvie_Engineesring, =D STONE T S+ B Ahwad 4-12-%5

TABLE B-1: SOIL OESCRIPTION AND INDEX OATA

L1IyUD
LiMiT

SOIL OESCRIPTION

SILTY CLAY, broun w/some topsoil § chert fragaents
SILTY CLAY, broun w/some topsoil ¢ chert fragaents
SILTY CLAY, reddish brown w/chert fragments

SILTY CLAY, reddish brown vw/chert fragments
SLIGHTLY SILTY CLAY, tannish red w/chert fragaents
SILTY CLAY, tannish red w/chert fragaents

SILTY CLAY, tannish red w/chert fragaents

SILTY CLAY, tannish brown v/chert fragments
SLIGHTLY SILTY CLAY, readish brown v/chert fragments
SLIGHTLY SILTY CLAY, recdish brown v/chert fragaents
SILTY CLAY, reddish drown v/chert fragaents
SLIGHTLY SILTY CLAY, reddish brown v/chert fragaents
SLIGHTLY SILTY CLAY, tannish brown w/chert fraguents
SLIGHTLY SILTY CLAY, brown v/chert fragments
SLIGHTLY SILTY CLAY, brownish red w/chert fragsents
SILTY CLAY, brownish rea w/chert fragsents

SLIGHTLY SILTY CLAY, brownish red w/chert fragsents
SLIGHTLY SILIY CLAY, tannish brown w/chert fragsents
CLAY, brownish red v/some silt § chert fragaents
SLIGHTLY SILTY CLAY, reddish brown v/chert fragaents
SLIGHTLY SILTY CLAY, recdish brown w/chert fraguents
SLIGHTLY SILTY CLAY, brown wfchert fragments
SLIGHTLY SILTY CLAY, tannish brown w/chert fragaents
SLIGHTLY SILTY CLAY, tannish brown w/chert fragaents
SLIGHTLY SILTY CLAY, tannish brown w/chert fragaents
SILTY CLAY, tannish brown v/chert fragsents

SILTY CLAY, reddish tan w/chert fragaents

SILTY CLAY, reddish tan v/chert fragaents

SILTY CLAY, reddish tan w/chert fragsents

SILTY CLAY, reddish tan v/chert fragaents

SILTY CLAY, reddish tan w/chert fragaents

SILTY CLAY, reddish tan w/chert fragments

SLIGHTLY SILTY CLAY, reddish tan w/chert fragaents

SLIGHTLY SILTY CLAY, reddish tan w/chert fragaents

SLIGHTLY SILTY CLAY, reddish tan w/chert fragaents

" CLM, reddish tan w/sose silt L chert fragaents
CLAY, reddish tan w/sone siit § chert fragaents
CLAY, reddish tan w/some sflt L chert fragaents
CLAY, reddish tan w/some vilt  chert fragsents
SLIGHTLY SILTY CLAY, reddish tan w/chert fragaents
SLIGHTLY SILTY CLAT, reddish tan w/chert fragaents
SLIGHTLY SILTY CLAY, reddish tan w/chert fragaents

THIS COoLUMN

/0.9 4
_ NATURAL
BORING  OEPTH OF X0ISTURE LIQUIDY,  PLASTICITY
NUNBER  SAMPLE, Ft  N-YALUE  CONTENT. §  LIBIT INOEX
28 0.0 - 2.9 n 18.8 —22.5 20,1 6.9
2.0 - 4.0 1] 19.7
4.0 - 6.0 1 3.4
6.0 - 8.0 50 15.5
8.0 -10.0 8 15.7 51,1 4.0 .4
10.0 -12.0 17.0 4.1 297 23.9
10,0 -12.0 (cuttings) 17.0 4.0 3,3 18.8
12,0 -14.0 3 U4
- 14.0 -16.0 - 30 5.6 si.1 £6.0 23.1
16.0 -18.0 2 a
18.0 -20.0 2 21.0 12.612.2 2.2
20.6 -22.0 18 29.0 51.1 44,0 21.5
22,0 -4.0 b | 18.1
2.0 -26.0 2 u.2
. 26.0 -28.0 U .6 5.1 469 2.2
28.0 -30.0 2.5 43.2 389 3.2
30.8 -32.0 2 31.7 6.7 S5LO 3.1
32,0 -34.0 % 9.4
34.0 ~36.0 2l 33.9 1.8 (AL 3.1
36.0 -38.0 5 2.4
38.0 -40.0 9.2 56.2 50,4 32.0
40.0 -42.0 % 8.4 60.8 54,7 31.9
2.0-40 - U 30.0
Ho-460 - 2 8.8 55.4 49.9 %.3
46,0 -48.0 29 1.5
48,0 -50.0 22.8 43.139.€ 2.3
. 3 0.0 - 2.0 k] 1.3 4.8 40,3 18.1
: 2.0- 4.0 3 26.9 5.8 4.2 19.5
4.0-6.0 N u.)
6.0 - 8.0 r{] U9 4.5 42.8 1.2
8.9 -10.0 2 25.5
10.0 -12.0 u.8 47.0 42.3 11.3
12.0 -14.0 54 2.1 546 49, 2.0
14.0 -16.0 6l .1
16.0 -18.0 {l U.6 56.8 SLI 219 -
: 18.0 -20.0 U 3.7 59.4 535 2.3
20.0 -22.0 36.5 60.0 54,0 219
22.0 -24.0 35 21.8 56.120.% 23.6
24,0 -26.0 Q 6.3
. 26.8 -28.0 ] 3.2
: 28.0 -30.0 % 2.0 54.342.9 29.9
30.0 -32.0 2.7 52.9 47, 8.5
THIS CoLumMN 4
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ﬁ' gDATE + - + 95 gSNEET 90 o 9 +~

£SO NO.

ES=-0.T-2 Eivie EMG!MEER\NG, o

BORING
KUMBER

DEPTH OF

SANPLE, ft N-VALUE
32,0 -34.0 8
34,0 -36.0 u
36.0 -38.0 25
38.0 -40.0 {3
40.0 -42.0

40,0 -42.0 (cuttings)
42.0 -44.0 IS ]
up-460 ., 2
46.0 -48.0 i

0.0 - 2.0 9
2.0 - 4.0 8
4.0 - 6.8 5]
6.0 - 8.0 19
8.0 -10.0 8
10.0 -12.0

12.0 -14.0 8
14.0 -16.0 28
16.0 -18.0 26
18.0 -20.0
20.0 -22,0 28
22.0 24,0 U
24.0 -26.0 b4
26,0 -28.0 20
28.0 -30.0 ‘
30.0 -32.0 2
32.0 -34.0 2
34.0 -36,0 U
36,0 -38.0 17
8.0 -40.0

40.0 -42.8 16
42.0 -44.0 18
42.0 -44.0 (cuttings)
44,0 -46.0 0
46.0 -48.0 n
48.0 -50.0

THis ColLumnil
{ LL 4 32

et

CDMFU €0

S D SToME icn:c'«.:n 3y 5 B A’MM 4—/2"‘7‘3—

TAB OESCRIPTION AND INOEX 0ATA
C.9x Ligun
NATURAL M
KOISTURE LIQUID { PLASTICITY
CONTENT, £  LIMIT INOEX SOIL OESCRIPTION
2.1 SLIGHTLY SILTY CLAY, reddish tan w/chert fragaents
1.1 58.0 52.2 0.9 SLIGHTLY SILTY CLAY, reddish tan v/chert fragaents
25.6 SLIGHTLY SILTY CLAY, reddish tan v/chert Fragments
2.8 64.9 S3.4-36.7  CLAY, reddish tan w/some silt § chert fragments
30.5 61.2 0.5 35.8 CLAY, reddish tan w/some silt L chert fragaents - ——
30.5 s6.7 21,0 3.0 CLAY, reddish tan w/some silt § chert fragments
3.5 CLAY, reddish tan w/some silt & chert fragaents
0.4 §1.5 5.8 31.0 CLAY, reddish tan w/some silt § chert fragments
3.9 CLAY, reddish tan w/some silt & chert Fragments -
2.8 —>33.3 30.0 .8 SILTY CLAY, reddish brown w/chert fragaents - -
26.6 SILTY CLAY, reddish brown w/chert Fragments -
32.9 54.1 49,7 20.3 SLIGHTLY SILTY CLAY, reddish brown w/chert Fraguents
8.2 SILTY CLAY, reddish brovn vichert fragaents o
30.% $9.7 53,7 .2 SLIGHTLY SILTY CLAY, reddish brown w/chert fragaents
n.3 51.5 46.4-21.5 SILTY CLAY, tannish red w/chert fragaents
1 SILTY CLAY, tannish red w/chert fragaents
30.8 59.3 53. 4~ 26.9 SLIGHTLY SILTY CLAY, tannish red v/chert fragaents . vem
W3 SLIGHTLY SILTY CLAY, tannish red v/chert fragaents
1.3 58.6 52,77 29.3 SLIGHTLY SILTY CLAY, tannish red v/chert fragaents -
2.0 §5.3 49.8 26.5 SLIGHTLY SILTY CLAY, tannish red w/chert fragaents
3. ' SLIGHTLY SILIY CLAY, tannish red w/chert fragments - m—
35.9 68.9 LZO 36.3 CLAY, reddish brown w/some silt  chert fragaents
35.2 CLAY, reddish brown w/sose siit § chert fragments - -
35.9 63.3 7.0 35.2 CLAY, reddish brown w/some silt 1 chert fragaents
.1 CLAY, reddish brown w/some silt L chert fragments
32.5 SLIGHTLY SILTY CLAY, tannish red w/chert fragaents
8.3 55.5 0.0 26.1 SLIGHTLY SILTY CLAY, tannish red w/chert fragments
26.3 SLIGHTLY SILTY CLAY, tannish red w/chert fragaents
3.8 57.7 5.9 29.2  CLAY, tannish red § brown w/sose silt § chert
fragments
30.9 52.7 47.4- 28,6 CLAY, tannish red t brown w/some silt L chert
fragaents
5.5 61.1 S5.0 34.7 CLAY, tannish red § brown w/some silt & chert
fracments
.1 §4.1 ST.7 35.8 . CLAY, reddish tan § brown w/sose silt & chert
-+ {fragaents .-
LS 51.1 51,3 0.1 CLAY, tannish red § brown v/soae silt t chert
fraoments
36.0 CLAY, reddish brown w/soae silt § chert fragaents
1.1 56.8 SL] 29.9 CLAY, reddish tan v/some silt & chert fragsents

y “
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TABLE 8-1: SOIL DESCRIPTION AND LNOEX OATA

09 X L—qu'D

NATURAL LM
BORING OEPTH OF NOISTURE LIQUID | PLASTICITY
NUNBER - SAMPLE, ft N-YALUE CONTENT, § LINIT 1NDEX SOIL OESCRIPTION
S 0.0 - 2.0 S 29.6 48.2 43.4- 16.3 SILTY CLAY, tannish red v/chert fragaents
2.0 - 4.0 12 3.8 SILTY CLAY, tamnish red w/chert fragaents
4,0 - 6.0 18 .6 49.0 44-.1 11.8 SILTY CLAY, tannish red v/chert fragments
6,0 - 8.0 u .1 51.6 45.4 18.9 SLIGHTLY SILTY CLAY, tannish red w/chert fragaents -
8.0 -10.0 26.7 54.24%.8 18.6 SLIGHTLY SILTY CLAY, tannish red v/chert fragments
10.0-12.0 . U 2.6 SLIGHTLY SILTY CLAY, tannish red w/chert fragaents
12.0 -14.0 3 4.2 s2.4 4.2 19.5 SLIGHTLY SILTY CLAY, reddish tan w/chert fragaents
14.0 16,0 ° 25 26.2 SLIGHTLY SILTY CLAY, reddish tan w/chert fragaents -
16.0 -18.0 ~ 30 3.1 54,6 49.1 18.9 SLIGHTLY SILTY CLAY, reddish tan w/chert fragaents
18.0 -20.0 30.1 59.5 53,(, 18.8 CLAY, reddish tan v/sose silt § chert fragaents -
20.0 -22.0 k| 0.1 63.9 7.5 28.9  CLAY, reddish tan v/sose silt L chert fragments
22,8 -0 33 8.6 CLAY, reddish tan v/some silt § chert fragsents
24.0 -26.0 30 22.6 $8.752.2 25.8 CLAY, reddish tan w/some silt i chert fragments
26.0 -28.0 i .l 58.652.,723.2  CLAY, reddish tan w/sose silt & chert fragaents A
20,0 -27.0 (cuttiags) 1.8 62.9 SL.0 3.0 CLAY, reddish tan w/some silt 1 chert fragaents
28.0 -30.0 2.2 60.1 B4.1 22.6 CLAY, reddish tan w/sose silt U chert fragments
30.0 -32.0 35 2.4 59.6 23.L 2.5 CLAY, reddish tan w/some silt L chert fragaents . ..
32.0 <340 2 26,5 CLAY, reddish tan w/sose silt { chert fragsents
34.0 -36.0 U 21.8 8.4 52.(»23.9 CLAY, reddish tan w/some silt § chert fraguents - -
36.0 -38.0 i) .7 CLAY, reddish tan w/sose silt § chert fragaents )
38.0 -40.0 3.9 64.6 S8.1 311 CLAT, reddish tan w/some silt § chert fragments v e eee—
40.0 -42.0 2 32.3 68.7 613 39.9 CLAY, reddish tan w/sose silt § chert fragaents
42,0 -44.0 8 3.5 68.0 bL1.Z- 374 CLAY, reddish tan w/soae silt § chert fragsents R
44,0 -46.0 17 31.7 CLAY, reddish tan v/some silt § chert fraguents
46.0 -48.0 48 8.7 CLAY, reddish tan v/sose silt i chert fragaents -
48,0 -50.0 .8 65.8 53,2.31.0 CLAY, reddish tan v/sose silt 1 chert fragaents
THis COL-UMg} /} t/ THIS COLUMN
no L < 35 —— NO NAT, MoiST CONT.> CILL
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ES70-7-2 CNVI-_ENGINEERING

4-4-95 92 oi g~
CHECKED 8Y s.B. Ahwd 4“12_?$.

COMPUTED s . D- .§T0&E

SECOND . CRITERIA

\/:L—(@U\D iM T <35

THEREZ . . WERE 88 SAMPLES THAT HAR “IQUID
LM TESTS.

-+
oN LY D oF 28 SAMPL—&s(BISZ’> HAD LIQUID
LIMITS  LESS . THARN 35, THESE THREE S AMPLES
WERE . wIDELY .. QASPERSED AND _SHoweD . Neo . CouTiNwTS

[or .BPATTERN. ( DEPTH,  SPAcinG, ©TC.). THEREFoRE

IT CAN _BE .CorldCLUDED THAT T HERE SHoULD BE
...NO PROBLEM W LT Low Lt KU1 D LimMmiTs
THIRD CRITERLA . . . .
NATURAG. WATER. CONTENT P> 0.9 % Lguis cimiTs

. ——— t
onNuy .. | _.oF 88 sameees ( l,l7o ) BAD A

NATURAL WATER CONTENT > 0.9 % Liguip 1M

THIS VS AN INSIGNVFICANT  PERCENTAGE.

:\4A$

ED UPoN THE THREE CHiINESE CRITERIA "THeE
)
C_L..A\( =[oILS OF LANDFiLL 7 ARE NoT VULNERABLE

~ToO SHEAR. STRENGH LOSS A< A ResvuwT o=

EARTH &RUAKE BRATI ON .

!

.- e eee . . . DR |

em e e e e e . B !
t
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E50 40, COMPUTED CHECNXED 3y
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TABLES OF R&:Su LTS

SLOPE  _TSTABILITY

) ' STATIC YleLp MAX, THEORETICALL
SECTION |FACTOR OF |ACCELERATION PC:;EST' DIS PLACE MENT
L Eery ] Ry TR o)
11 (Gl.oakg 3.75 R 0.4 ¢ (O (D
-L(‘N’!’ER:Ace) — 03(93- O-QZZ} Oel7 incues -
2. |2-339 |0.40g o.eazg O-13 vcnes | . _

Q)' NOT COMPUTED SINCE SECTION 1(\NTEEF=A(_<:) .
COU‘T’RDL-L,E:D Wl"\‘l"t LoweER YIEWD ACCELERATION). .. ._

VENEER ~STAB(LATY

= ECTIoN CREST ACCELERNTION ;ij‘;“g Co‘z
_ ) , _ SAFETY

<( o S -sn_oP&.) Oo GZ,Lj ' Os D7/

2 (l on |D s\_ope) O. 632} ' D44
| EAST END . : L ) ' _
() o B SL0eE) | ©O.CB29 -8 e
=== J STATNE . L
=) . Fs. = .03 L
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CONCLUSIONS

1 - THIS EVALUATION VERIFIES THAT LANDFILL IV MEETS THE SEISMIC
REQUIREMENTS OF THE TENNESSEE DIVISION OF SOLID WASTE. "EARTHQUAKE

EVALUATION GUIDANCE DOCUMENT".

2 - THE THEORETICAL DISPLACEMENTS OF 0.17 INCHES AND 0.13 INCHES
CALCULATED IN THESE ANALYSES FOR THE DESIGN BASIS EARTHQUAKE ARE
WELL BELOW THE LIMITING SEISMIC SLOPE STABILITY DESIGN CRITERIA IN THE
"EARTHQUAKE EVALUATION GUIDANCE DOCUMENT", i.e., 6 INCHES OF
DEFORMATION ASSOCIATED WITH LEACHATE COLLECTION SYSTEMS AND
COLLECTION PIPES AND DEFORMATIONS EXCEEDING ONE-HALF THE ° : -
THICKNESS OF THE CLAY LINER ( 12 " = 1/2 THE LINER THICKNESS FOR LANDFILL

V).

3 - THERE IS NO POTENTIAL FOR LIQUEFACTION FOR LANDFILL IV DUE TO THE
ABSENCE OF COHESIONLESS SOILS AT THE SITE.

4 - THERE IS NO POTENTIAL FOR LOSS OR REDUCTION OF SHEAR STRENGTH FOR - -
THE CLAYS FOUND AT THIS SITE AS A RESULT OF EARTHQUAKE VIBRATION.

5. THE VEGETATIVE COVER LOCATED ON SLOPES WILL MOST LIKELY BE - -
DISPLACED AND MOVE DURING A LARGE SEISMIC EVENT SUCH AS THE

EARTHQUAKE REQUIRED IN THIS ANALYSIS. MOVEMENT OF THE VEGETATIVE

COVER IS NOT CONSIDERED A SERIOUS DEFICIENCY BECAUSE:

a - DISPLACED VEGETATIVE COVER WOULD BE EASILY SEEN AND
RECOGNIZED DURING AN INSPECTION.

b - THE VEGETATIVE COVER WOULD BE EASY TO RESTORE SINCEIT IS A
COSMETIC, SURFACE REPAIR.

¢ - THE VEGETATIVE COVER HAS NO ENGINEERING SIGNIFICANCE TO THE
STRUCTURAL STABILITY OF THE LANDFILL.

d - THERE WOULD BE NO RELEASE OF WASTE TO THE ENVIRONMENT.
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EXAMPLES: __ __ . .
CROSS SECTION 2

IR
LETY 240G, IN

v
. LANDEILL IV k " .

0.403 ACCELE RATION

CROSS SEcTion L

% /—\ OUTPUT FILE

LF InC 1 35

S

LANDFALL: TV 0.353 ACCELERKTION)
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I
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!
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65
0.68.22.67. 1
22.67.38.63. 1

38. 63,101, 88. 1
101, 88. 138. 103. 2
138, 103. 205. 110. 2
101. 88. 205. 99. 1
SOIL

2

116.4 124.2 500. 14. 0. 0. 1
116.4116.40.0.0.0. 1
WATER

10,

9

0. 68.

22. 67.

38. 63,

63. 73.

83. 78.

104. 82,

122, 85.

140. 87.

205. 93.

LIMITS

88

0. 15. 29. 24.

29, 24. 51. 26.

51. 26. 78. 56.

78. 56. 94. 65.

94, 65. 113. 64.
113. 64. 133. 56.
133. 56. 161. 58.
161. 58. 205. 76.
CIRCLE

12

10 10

38. 70. 120. 180.

0. 10. 0. 0.
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PROFIL

LFIV100G.IN (Landfill IV - Static Case, 0.0g)
16 6

0. 60. 50. 60. 1

50. 60. 58.64. 1

58. 64. 62. 66.2

62. 66.122.78.2

122.78.172. 80. 2

172. 80.222.78.2

67.65.122.76.3
122.76. 172. 78.
172. 78. 222. 76.
67.65.98.54.2
98.54.172.53.2
172.53.222.54.2
58.64.62.64.1
62.64.98.52. 1
98.52.172.51. 1

172, 51,222, 52.1
SOIL

3

124. 124. 320. 13. 0. 0.
122. 122. 200. 22. 0. 0.
55.55.150.16.0.0.0
EQUAKE

0.0.0.

LIMITS

11

0.15.222. 15.
CIRCL2

10 10
22.75.122.172.
15.5.0.0.

3
3

0
0



** PCSTABL5M **

by

Purdue University

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

Run Date: 3-31-95

Time of Run: 2:35
Run By: S. D. Stone

Input Data Filename: = LFIV100G.IN
Output Filename: LFIV100G.OUT

PROBLEM DESCRIPTION LFIV100G.IN (Landfill IV - Static Case,
0.0g)

BOUNDARY COORDINATES

6 Top Boundaries
16 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. f) @ () () BelowBnd

.00 60.00 50.00 60.00 1
50.00 60.00 58.00 64.00 1
58.00 64.00 62.00 66.00 2
62.00 66.00 122.00 78.00 2
122.00 78.00 172.00 80.00 2
172.00 80.00 222.00 78.00 2
67.00 65.00 122.00 76.00 3
122.00 76.00 172.00 78.00 3
172.00 78.00 222.00 76.00 3

67.00 65.00 98.00 54.00 2

SWVWOIOUN DA WN -



11 98.00 54.00 172.00 53.00 2
12 172.00  53.00 222.00 54.00 2
13 58.00 64.00 62.00 64.00 1
14 62.00 64.00 98.00 52.00 1
15 98.00 52.00 172.00 51.00 1
16 172.00 51.00 222.00 52.00 1

ISOTROPIC SOIL PARAMETERS

3 Type(s) of Soil

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

No. (pcf)

1 124.0
2 122.0
3 55.0

(pef) (psf) (deg) Param. (psf) No.

124.0 3200 13.0 .00 0 0
122.0  200.0 22.0 .00 O 0
55.0 150.0 16.0 .00 O 0

A Horizontal Earthquake Loading Coefficient
Of .000 Has Been Assigned

A Vertical Earthquake Loading Coefficient
Of .000 Has Been Assigned

Cavitation Pressure= .0 psf

Searching Routine Will Be Limited To An Area Defined By 1 Boundaries
Of Which The First 1 Boundaries Will Deflect Surfaces Upward

Boundary
No.

1

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

f @ @& &

.00 15.00 222.00 15.00



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

100 Trial Surfaces Have Been Generated.

10 Surfaces Initiate From Each Of 10 Points Equally Spaced
Along The Ground Surface Between X = 22.00 ft.
and X= 75.00 ft.

Each Surface Terminates Between X = 122.00 ft.
and X=172.00 fi.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = 15.00 ft.

5.00 ft. Line Segments Define Each Trial Failure Surface.

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

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

Failure Surface Specified By 15 Coordinate Points

Point X-Surf Y-Swrf
No. (f) (ft)

1 69.11 6742
2 73.57  65.16
3 7823  63.35
4 83.05  62.01
5 87.97 61.16



6 92.96  60.80
7 97.96 60.94
8 102.92  61.58
9 107.79  62.70

10 112.52 64.31
11 117.08  66.38
12 12140  68.89

13 12545  71.83
14 129.19  75.14
15 13220  78.41

Circle Center At X= 94.0; Y= 111.0 and Radius, 50.2

%k ok 3.798 ***

Individual dataonthe 17 slices

Water Water Tie Tie Earthquake
Force Force Force Force  Force Surcharge
Slice Width Weight Top Bot Norm Tan Hor Ver Load
No. Ft(m) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg)

1 28 3445 0 0 0 0 0 0 0
2 16 4506 0 0O 0 0 0 0 0
3 471783 L0 0.0 0O 0 0 0
4 4825138 O O 0 0 0O 0 0
5 4931316 0 0O O 0O 0 0 .0
6 5036077 0 0 0 0 .0 0 .0
7 5039198 O 0 O 0O 0 0 .0
8 5040548 O O O O 0 0 0
9 4940007 0 0 0 0 0 0 .0
10 4737914 0 0O 0 0 0 0 0
11 46 34167 0 O O O .0 0 .0
12 43 29112 0 0 0O 0 0 0 .0
1363729 0O 0 0 0 0O 0 .0
14 34 1833 0 0 0 0 0 0 0
15 3714733 0 0 0 0 0 0 .0
6 1.1 3015 0 0 0 0 0 0 .0
17 19 2337 0 0 0 .0 0 0 .0

Failure Surface Specified By 17 Coordinate Points



Point X-Surf Y-Swf
No. (ft) (ft)

1 63.22  66.24
2 67.83  64.30
3 72.57  62.72
4 7743  61.52
5 82.36  60.70
6 87.34  60.27
-7 92.34  60.23
8 97.33  60.59
9 102.27  61.34
10 107.14  62.47
11 111.91  63.98
12 116.54  65.86
13 121.01  68.09
14 12530  70.67
15 129.36  73.58
16 133.19  76.80
17 13494  78.52

Circle Center At X= 90.3 ; Y= 123.9 and Radius, 63.7

kK 3.823 %k %k

Failure Surface Specified By 21 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (ft)

1 5144  60.72
2 56.44  60.56
3 61.44  60.52
4 66.44  60.60
5 7144  60.80
6 7643  61.12
7 8141  61.56
8 86.38  62.12



9 91.33  62.80
10 96.27  63.60
11 101.18  64.52
12 106.07  65.55
13 110.94  66.71
14 11577 6798
15 120.58  69.37
16 12535  70.87
17 130.08  72.49
18 134.77  74.22
.19 13942 .76.06
20 144.02  78.02
21 146.11  78.96

Circle Center At X= 60.7; Y= 267.8 and Radius, 207.3

*okk 3 @7  Kkxk

Failure Surface Specified By 21 Coordinate Points

Point X-Surf Y-Surf

No. () (f)

1 5144  60.72
2 56.44  60.53
3 61.44  60.46
4 66.44  60.51
5 71.44  60.67
6 7643  60.96
7 8141 6137
8 86.39  61.89
9 9134  62.54
10 9628  63.30
11 10121  64.18
12 10611 = 65.18
13 11098  66.30
14 11583 6753
15 120.64  68.88
16 12542 7034

Vi
~

130.17  71.92



18 134.87  73.61
19 139.53 7541
20 144.15 7733
21 148.02  79.04

Circle Center At X= 62.0; Y= 269.2 and Radius, 208.7

kkk 3 QAL kk

Failure Surface Specified By 17 Coordinate Points

Point X-Surf Y-Surf
No. (f) (f)

1 63.22  66.24
2 68.11  65.18
3 73.04  64.37
4 78.01  63.80
5 83.00 63.49
6 88.00 63.43
7 93.00 63.62
8 9798  64.06
9 102.93  64.75

10 107.84  65.69
11 112.70  66.88
12 11749  68.31
13 12220  69.98
14 126.82  71.88
15 131.34  74.02
16 13575 7638
17 139.62 78.70

Circle Center At X= 86.7 ; Y= 162.6 and Radius, 99.2

* % ok 3.018 **x*



Failure Surface Specified By 17 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (€19)

1 69.11 6742
2 7341  64.86
3 77.92  62.72
4 82.62  61.00
"5 8745  59.73
6 92.39  58.92
7 97.38  58.57
8 102.37  58.68
9 10734 59.27
10 11223 60.31
11 117.00  61.81
12 121.61  63.75
13 126.02  66.10
14 130.19  68.86
15 134.08 72.00
16 137.67  75.48
17 14044  78.74

Circle Center At X= 98.6; Y= 112.1 and Radius, 53.5

ek ok 3.927 kK

Failure Surface Specified By 22 Coordinate Points

Point X-Surf Y-Surf
No. (f) (ft)

1 27.89  60.00
2 3279  59.03
3 37.73  58.24
4 4270  57.65
5 47.68 57.24
6 52.67  57.02



7 57.67  56.99
8 62.67  57.15
9 67.66  57.51
10 72.63  58.05
11 7158  58.77

12 8249  59.69
3 8737  60.79
14 9220  62.08
15 96.98  63.55
16 101.70  65.20
- 17 106.35 -67.03
18 11094  69.03
19 11544  71.21
20 119.85  73.55
21 124.18  76.06
22 127.59 7822

Circle Center At X = 55.9; Y= 188.5 and Radius, 131.5

¥ %%k 3.052 *¥x*

Failure Surface Specified By 22 Coordinate Points

Point X-Surf Y-Surf

No. (ft) (ft)

1 39.67  60.00
2 4432  58.18
3 49.08  56.63
4 5391 5536
5 58.81 5437
6 63.76  53.66
7 68.75 5324
8 73.74  53.10
9 78.74  53.25
10 83.72  53.69
11 88.67 5441
12 93.57 55.42
13 98.40  56.70

103.15  58.27

—
4



15 107.80  60.10
16 11234 62.20
17 116.75  64.55
18 121.02  67.15
19 125.13  70.00
20 129.07  73.07
21 132.83  76.37
22 135.02  78.52

Circle Center At X = 7'3.6 ;Y= 140.0 and Radius, 86.9

*xk 4 ()38 H**

Failure Surface Specified By 20 Coordinate Points

Point X-Surf Y-Surf
No. (fv) (ft)

1 5733  63.67
2 6230  63.06
3 6728  62.62
4 7227 6235
5 7727 6225
6 8227 6233
7 87.26  62.58
8 9224  63.00
9 97.21  63.60
10 102.15  64.36
11 107.06  65.30
12 111.94  66.40
13 116.77  67.68
14 121.56  69.11
15 126.30  70.72
16 130.98  72.48
17 135.59 7441
18 140.13  76.49
19 144.60  78.73
20 14494  78.92



Circle Center At X = 77.5; Y= 207.0 and Radius, 144.7

* %k 4.067 %k k

Failure Surface Specified By 15 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (ft)

1 63.22  66.24
2 67.69  64.00
3 72.37  62.24
4 7721  61.00
5 82.16 60.29
6 87.16  60.10
7 92.15  60.46
8 97.07 61.35
9 101.86  62.77

10 106.48  64.68
11 110.86  67.09
12 11497  69.95
13 118.74  73.23
14 122.13  76.90
15 12298  78.04

Circle Center At X= 86.3 ; Y= 106.6 and Radius, 46.5

E 4130 ***

.00 27.75 5550 8325 111.00 138.75

X .00 +emLoenck et + +




¥ PROFIL

/LFIV14OG IN (Landfill IV - Seismic Case. 0.40g)
166 P
0>602§01§0>1 >
50. 60. 58, 64, 1
58. 64. 62, 66.2 7
62, 66, 122 78,2
122 78, 172 0. 2
172 80. 222, 78.2
67 65,122.76.3"
,122 76 172. 78.
172. 78. 222,76,
67 65 98, 54, 2
98 54 172.53.2"
172.%53. 2227 54.2"
58. 64 62 64.17
62,64.98.52,17
o8, 52 172.51.1,
172.51.222.52. 1
. SOIL
3 s
/124 124 320~;3 0.0.0
122 "122. 200. 22.0.0.0
55 ’55.150.16.0.0. 0
¥ EQUAKE
v0.40 0. 0.
,LIMITS
11
0. 15.222. 15.
CIRCL2
J1ojf$ J 7
22 75 122.172.
“15.5.0. 0.

v

3
3.



** PCSTABLSM **

by
Purdue University

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

Run Date: 3-31-95
Time of Run: 3:45
Run By: S.D. Stone

Input Data Filename: LFIV140G.IN
Output Filename: LFIV140G.OUT

PROBLEM DESCRIPTION LFIV140G.IN (Landfill IV - Seismic Case,
0.40g)

BOUNDARY COORDINATES

6 Top Boundaries
16 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. (®) (f) (f) (f) BelowBnd

1 .00 60.00 50.00 60.00 1

2 50.00 60.00 58.00 64.00 1

3 58.00 64.00 62.00 66.00 2
4 62.00 66.00 122.00 78.00 2
5 122.00 78.00 172.00 80.00 2
6 172.00 80.00 222.00 78.00 2
7 67.00 65.00 122.00 76.00 3
8 122.00 76.00 172.00 78.00 3
9 172.00 78.00 222.00 76.00 3
10 67.00 65.00 98.00 54.00 2



11 98.00 54.00 172.00 53.00 2
12 172.00 53.00 222.00 54.00 2
13 58.00 64.00 62.00 64.00 1
14 62.00 64.00 98.00 52.00 1
15 98.00 52.00 172.00 51.00 1
16 172.00 51.00 222.00 52.00 1

ISOTROPIC SOIL PARAMETERS

3 Type(s) of Soil

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

No. (pcf) " (pef) (psf) (deg) Param. (psf) No.
1 124.0 1240 320.0 13.0 .00 O 0

2 1220 1220 2000 22.0 .00 0 0
3 550 550 150.0 16.0 .00 0 0

A Horizontal Earthquake Loading Coefficient
Of .400 Has Been Assigned

A Vertical Earthquake Loading Coefficient
Of .000 Has Been Assigned

Cavitation Pressure = .0 psf

Searching Routine Will Be Limited To An Area Defined By 1 Boundaries
Of Which The First 1 Boundaries Will Deflect Surfaces Upward

Boundary X-Left Y-Left X-Right Y-Right
No. () @y & ()

1 .00 15.00 222.00 = 15.00



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

100 Trial Surfaces Have Been Generated.

10 Surfaces Initiate From Each Of 10 Points Equally Spaced

Along The Ground Surface Between X = 22.00 ft.
and X = 75.00 fi

Each Surface Terminates Between X =122.00 ft.
and X=172.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y =15.00 ft.

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

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

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

Failure Surface Specified By 32 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (ft)

1 27.89  60.00
2 32.03 57.20
3 3630  54.60
4 40.70  52.22
5 4521  50.05



6 49.82  48.12
7 5451  46.41
8 59.29 4493

9 64.14  43.70
10 69.04  42.70
i1 73.98  41.95
12 7895 4144
13 8395 41.18
14 88.95 41.17
15 93.94 4140
16 98.92  41.88
17 103.87  42.60
18 108.77  43.57
19  113.62 44.77
20 11841  46.22
21 123.12  47.90
22 127.74  49.81
23 13226  51.94
24 136.67  54.30
25 140.96  56.87
26 145.12  59.65
27 149.13  62.63
28 152.99  65.81
29 156.69  69.17
30 16022  72.71
31 163.57 76.42
32 16631  79.77

Circle Center At X = 86.7;Y = 142.4 and Radius, 101.3

%k ¥k 1.011 kkk

Individual data onthe 40 slices

Water Water Tie Tie Earthquake
Force Force Force Force  Force Surcharge
Slice Width Weight Top Bot Norm Tan Hor Ver Load
No. Ft(m) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg)
1 41 7197 0 0 .0 02879 .0 .0
2 4321737 O 0 .0 .0 895 .0 .0
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Failure Surface Specified By 34 Coordinate Points

Point

No.

3593.2
4955.4
6238.4
273.1
7781.0
7458.8
3074.2
6954.1
5883.3
8251.1
6037.9
14777.4
14927.6
14888.3
14658.6
14240.3
11166.8
2480.9
13252.7
12870.4
12314.1
11593.0
8237.7
2475.6
9566.2
6813.5
1438.4
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2236.6
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.0 14373
.0 1982.1
.0 24954
0 109.2
.0 31124
.0 2983.5
.0 1229.7
.0 2781.6
.0 23533
.0 3300.5
.0 2415.2
.0 5911.0
..0 5971.0
.0 5955.3
.0 5863.5
.0 5696.1
0 4466.7
.0 9924
.0 5301.1
.0 5148.2
.0 4925.6
.0 4637.2
.0 3295.1
.0 990.2
.0 3826.5
.0 2725.4
0 5754
.0 1865.9
.0 894.6
.0 2408.0

.0 2104.7
0 1792.7
.0 1476.7
0 1161.1
0 850.8
.0 550.5
0 116.7
0 825



1 22.00 60.00
2 2588  56.85
3 2992 53.90
4 3411  51.16
5 3842  48.64
6 4287  46.35
7 4742 4428
8 5207 4245
9 56.81  40.86
10 61.63 3951
11 66.51 .38.42
12 7143  37.57
13 7640  36.97
14 81.39  36.63
15 86.39  36.55
16 91.38  36.72
17 9636  37.15
18 101.32  37.83
19 106.23  38.76
20 111.09  39.94
21 115.88  41.37
22 120.59  43.05
23 12521  44.96
24 129.73  47.10
25 134.13 4948
26 138.40  52.07
27 142.54  54.88
28 146.53  57.90
29 150.35 61.12
30 154.01 64.52
31 15749  68.12
32 160.78  71.88
33 163.87  75.81
34 166.69  79.79

Circle Center At X= 85.5;Y = 134.3 and Radius, 97.8

*kk ] (0]3 F*

Failure Surface Specified By 30 Coordinate Points



Point X-Surf Y-Surf
No. (ft) (ft)

1 2200 60.00
2 2632 5749
3 3077 55.19
4 3532 5312
5 3997 5128
6 4470  49.68
7 4951 4831
§ 5438 47.18
9 5930 4630

10 64.26  45.66
11 69.25 4527
12 7425  45.13

13 7924 4524

14 8423  45.60

15 89.20 46.21

16 94.12  47.06

17 99.00 48.16

18 103.82  49.49
19 108.56  51.07
20 113.22  52.88
21 117.79  54.92
22 12224  57.19
23 126.58  59.67
24 130.79  62.37
25 13486  65.28
26 138.78  68.38
27 142.54  71.67
28 146.14  75.15
29 149.55  78.81
30 149.81  79.11

Circle Center At X = 74.6 ; Y= 145.4 and Radius, 100.3

% % ok 1.014 ***

Failure Surface Specified By 32 Coordinate Points



Point X-Surf Y-Surf
No. (f) (f)

1 27.89  60.00
2 3194  57.07
3 36.14 5436
4 4048  51.87
5 4494  49.61
6 49.51  47.59
7 54.18  45.80
.8 5894 4427
9 63.77 4298
10 68.66  41.95
11 73.60  41.17
12 78.58  40.65
13 83.57  40.39
14 88.57  40.39
15 93.56  40.65
16 98.54  41.18
17 103.47  41.96
18 108.37  42.99
19 11320  44.29
20 117.95  45.83
21 122.62  47.61
22 127.19  49.64
23 131.65 51.90
24 135.99  54.40
25 140.19  57.11
26 14424  60.04
27 148.13  63.18
28 151.85  66.51
29 15540  70.04
30 158.76  73.74
31 161.92  77.62
32 163.41  79.66

Circle Center At X= 86.0; Y= 136.2 and Radius, 95.8

%%k 1.021 kK



Failure Surface Specified By 29 Coordinate Points

Point X-Surf Y-Surf
No. (f) (f)

1 33.78  60.00
2 38.59  58.65
3 4345  57.46
4 48.34  56.42
.5 5326 5553
6 5821  54.80
7 63.17  54.22
8 68.15  53.79
9 73.15  53.53
10 78.15  53.42
11 83.15  53.46
12 88.14  53.66
13 93.13  54.02
14 98.10  54.54
15 103.06 5521
16 107.99  56.03
17 112.89  57.01
18 117.76  58.14
19 122.59 5942
20 127.38  60.86
21 132,13 6244
22 136.82  64.17
23 14145  66.05
24 146.03  68.07
25 150.53  70.23
26 15497 7253
27 159.34  74.97
28 163.62  77.55
29 167.12  79.80

Circle Center At X= 79.2 ;Y= 213.2 and Radius, 159.8

* 4k 1'027 dkk

Failure Surface Specified By 36 Coordinate Points



Point X-Surf Y-Surf

No. (f) (f)
1 2200  60.00
2 2567 566l
3 2952 5341
4 3352 5042
5 3768 4764
6 4197 4508
7 4639 4274
§ 5093  40.64
9 5557 3877
10 6030 37.15
11 6511 3578
12 69.98  34.66
13 7491  33.80
14 79.87 33.19
15 8486 3284
16 80.86 32.74
17 94.85 32.91
18 99.83 3334
19 10479  34.03
20 109.70  34.97
21 11455 3617
22 11934 3761
23 12404 3931
24 12865 4124
25 13316 4342
26 137.54 4582
27 14179 4845
28 14591 5129
29 149.86 5435
30 153.66  57.61
31 15728  61.05
32 16071  64.69
33 163.95 6849
34 16700 7246
35 169.83 76.58
36 171.92 80.00

Circle Center At X= 89.1 ; Y= 128.9 and Radius, 96.2

e 1027 A



Failure Surface Specified By 30 Coordinate Points

Point X-Surf Y-Swrf
No. (ft) (f)

1 33.78  60.00
2 3846  58.26
3 4321  56.68
4 48.01  55.28
5 52.86  54.06
6 57.75  53.02
7 62.67  52.15
8 67.63  51.46
9 72.60  50.96
10 77.59  50.63
11 82.59  50.49
12 87.59  50.53
13 92.58  50.76
14 97.57 51.16
15 102.53  51.75
16 10747  52.51
17 112.38 5346
18 117.25  54.58
19 122.08  55.89

20 126.86  57.36
21 131.58  59.01
22 136.24  60.83
23 140.82  62.82
24 14533  64.98
25 149.76  67.29
26 154.11  69.77
27 15836 7241
28 162.51  75.19
29 166.55  78.13
30 168.78  79.87

Circle Center At X= 84.0; Y= 187.6 and Radius, 137.1

%k k 1.029 dokk



Failure Surface Specified By 27 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (ft)

1 39.67  60.00
o2 4448  58.66
3 49.34 5749
4 5424  56.49
5 59.18  55.67
6 6414 55.03
7 69.11  54.56
8 74.11  54.28
9 79.10  54.17
10 84.10 54.24
11 89.10 54.49
12 94.08 54.92
13 99.04  55.52
14 103.98  56.30
15 108.89  57.26
16 113.76  58.39
17 118.58  59.70
18 123.36  61.18
19 128.08  62.83
20 132.74  64.64
21 13733  66.62
22 141.85  68.77
23 146.29  71.07
24 150.64  73.53
25 15490  76.15
26 159.07 78.91
27 15991  79.52

Circle Center At X = 79.6; Y= 194.0 and Radius, 139.9
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Failure Surface Specified By 36 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (ft)

1 22.00 60.00
2 25.62  56.55
3 2942 53.30
4 3338 50.25
- 37.51 4742
6 41.77  44.82
7 46.17 4244
8 50.69 4031
9 5532 3841

10 60.04  36.77
11 64.85  35.38
12 69.72  34.25
13 74.64  33.38
14 79.60  32.77
15 84.59  32.43
16 89.59  32.35
17 94.59  32.54
18 99.57  33.00
19 10451 33.72
20 10942  34.70
21 11426  35.94
22 119.03 3744
23 12371 39.19
24 12830 41.19
25 13277 4343
26  137.11 4590
©27 14132 48.60
28 14538  51.52
29 14927  54.66
30 153.00 57.99
31 156.54  61.53
32 159.89 6524
33 163.03  69.13
34 16596  73.18
35  168.68  77.37
36  170.14  79.93

Circle Center At X= 88.5; Y= 126.1 and Radius, 93.8



*kk 1,036 ***

Failure Surface Specified By 26 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (ft)

1 5144  60.72
2 56.33  59.66
3 61.25  58.75
4 66.19  58.00
5 71.16  57.42
6 76.14  57.00
7 81.13  56.74
8 86.13  56.65
9 91.13  56.71

10 96.13  56.95

11 101.11  57.34
12 106.08  57.90
13 111.03  58.62
14 11595  59.50
15 120.84  60.54
16 125.69 61.74
17 130.51  63.09
18 13527  64.61
19 139.98  66.27
20 144.64  68.10
21 149.24  70.07
22 153.76  72.19
23 15822  74.46
24 162.60  76.87
25 166.90  79.43
26 167.51  79.82

Circle Center At X= 86.5;Y = 209.7 and Radius, 153.0

F*kk 1.041 ***



PROFIL

LFIV145G.IN (Landfill IV - Seismic Case, 0.45g)
16 6

0. 60. 50. 60. 1

50. 60. 58. 64. 1

58. 64. 62. 66. 2

62. 66. 122.78.2

122.78.172. 80. 2

172. 80.222.78.2

67.65.122.76.3
122.76.172. 78.
172.78.222. 76.
67.65.98. 54.2
98.54.172.53.2
172.53.222.54.2
58.64.62.64.1

62. 64.98.52. 1
98.52.172.51. 1
172.51.222.52. 1

SOIL

3

124.124.320.13.0.0. 0
122. 122.200.22.0.0.0
55.55.150.16.0.0.0
EQUAKE

0.450.0.

LIMITS

11

0.15.222. 15.

CIRCL2

1010

22.75.122.172.
15.5.0.0.

3
3



** PCSTABLSM **

by
Purdue University

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

Run Date: 3-31-95
Time of Run: 4:20
Run By: S. D. stone

Input Data Filename: LFIV145G.IN
Output Filename: LFIV145G.0UT

PROBLEM DESCRIPTION LFIV145G.IN (Landfill IV - Seismic Case,
0.45g) |

BOUNDARY COORDINATES

6 Top Boundaries
16 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. f) (@) () (ft) BelowBnd

.00 60.00 50.00 60.00 1
50.00 60.00 58.00 64.00 1
58.00 64.00 62.00 66.00 2
62.00 66.00 122.00 78.00 2
122.00 78.00 172.00 80.00 2
172.00 80.00 222.00 78.00 2
67.00 65.00 122.00 76.00 3
122.00 76.00 172.00 78.00 3
172.00 78.00 222.00 76.00 3

67.00 6500 98.00 54.00 2

oWV D WN -



11 98.00 54.00 172.00 53.00 2

12 17200 53.00 22200 54.00 2

13 58.00 64.00 62.00 64.00 1
14 62.00 64.00 98.00 52.00 1
15 98.00 52.00 172.00 51.00 1
16 172.00 51.00 222.00 52.00 1

ISOTROPIC SOIL PARAMETERS
3 Type(s) of Soil

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

No. (pcf) (pef) (psf) (deg) Param. (psf) No.

1 1240 1240 3200 130 00 0 O
2 1220 1220 2000 220 .00 .0 O
3 550 550 1500 160 .00 .0 O

A Horizontal Earthquake Loading Coefficient
Of .450 Has Been Assigned

A Vertical Earthquake Loading Coefficient
Of .000 Has Been Assigned

Cavitation Pressure= .0 psf

Searching Routine Will Be Limited To An Area Defined By 1 Boundaries
Of Which The First 1 Boundaries Will Deflect Surfaces Upward

Boundary X-Left Y-Left X-Right Y-Right
No. (f) (B @ @

1 .00 15.00 222.00 15.00



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

100 Trial Surfaces Have Been Generated.

10 Surfaces Initiate From Each Of 10 Points Equally Spaced

Along The Ground Surface Between X = 22.00 ft.
and X = 75.00 ft.

Each Surface Terminates Between X =122.00 ft.
and X=172.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = 15.00 ft.

5.00 ft. Line Segments Define Each Trial Failure Surface.

Following Are Displayed The Ten Most Critical Of The Trial

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

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

Failure Surface Specified By 32 Coordinate Points

Point X-Surf Y-Surf
No. (ft) ()

1 27.89  60.00
2 3203  57.20
3 3630  54.60
4 40.70 5222
5 4521  50.05



6 49.82  48.12
7 54.51  46.41
8 59.29  44.93
9 64.14  43.70
10 69.04  42.70
11 73.98  41.95
12 7895 4144

13 8395 4118
14 8895 4117
15 9394 4140
16 98.92  41.88
17 103.87  42.60
18 10877  43.57
19 11362 44.77
20 11841 4622
21 12312 47.90
22 12774 49.81
23 13226 51.94
24 13667 54.30
25 14096  56.87
26 14512  59.65
27 14913 62.63
28 15299 6581
29 15669  69.17
30 16022 7271
31 163.57 7642
32 16631  79.77

Circle Center At X = 86.7 ;Y= 142.4 and Radius, 101.3

* %k .915 % kk

Individual data on the 40 slices

Water Water Tie Tie Earthquake
Force Force Force Force  Force Surcharge
Slice Width Weight Top Bot Norm Tan Hor Ver Load
No. Ft(m) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg)
1 41 7197 0 0 0 03239 0 .0
2 4321737 0 0 0O 09782 0 .0



4.4
4.5
4.6
2
4.5
3.5
1.3

2.7
2.1
2.9
2.0
4.9
5.0
5.0
5.0
5.0
4.1
9
4.9
4.9
4.9
4.8
3.6
1.1
4.6
3.7
8
2.9
1.5
4.3
4.2
4.0
3.9
3.7
3.5
3.4
1.0
1.7

Failure Surface Specified By 34 Coordinate Points

Point

No.

3593.2
4955.4
6238.4
273.1
7781.0
7458.8
3074.2
6954.1
5883.3
8251.1
6037.9
14777.4
14927.6
14888.3

14658.6 .

14240.3
11166.8
2480.9
13252.7
12870.4
12314.1
11593.0
8237.7
2475.6
9566.2
6813.5
1438.4

4664.9 .

2236.6
6020.1
5261.7
4481.8
3691.6
2902.8
2127.0
1376.2
291.9

206.1

(ft)
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(ft)
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0 016170 .0
0 022299 0
0 .028073 .0

0 .0 1229 .0

0 .035014 .0
0 .0335%4 .0
0 .013834 .0
0 031293 .0
0 026475 0
0 037130 .0
0 .02717.1 .0
0 .066498 .0
0 067174 .0
0 .0669.7 .0
0 .0659%4 .0
0 .06408.1 .0
.0 .05025.0 .0
0 .011164 .0
.0 .05963.7 .0
0 .05791.7 .0
0 05513 .0
.0 .052168 .0
0 .03707.0 .0
0 .011140 .0
0 .043048 .0
0 .03066.1 .0
~.0 6473 .0
020992 .0
.0 1006.5 .0
.0 27090 .0
0 23678 .0
.0 20168 .0
016612 0
.0 1306.3 0
.0 9572 .0
06193 .0
0 1313 .0
.0 928 .0
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1 2200 60.00
2 2588  56.85
3 2992 53.90
4 3411 5116
5 3842  48.64
6 4287 4635
7 4742 4428
8 5207 4245
9 5681 40.86
10 6163 39.51

11 6651 3842
12 7143 3757
13 76.40  36.97
14 8139 3663
15 8639 3655
16 9138 3672
17 9636 37.15
18 10132  37.83
19 10623  38.76
20  111.09  39.94
21 11588 4137
22 12059  43.05
23 12521  44.96
24 12973 47.10
25 13413  49.48
26 13840  52.07
27 14254  54.88
28 14653  57.90
29 15035  61.12
30 15401  64.52
31 15749  68.12
32 160.78  71.88
33 163.87 7581
34 16669  79.79

Circle Center At X= 85.5;Y= 134.3 and Radius, 97.8

ook 916 ***

Failure Surface Specified By 30 Coordinate Points



Point X-Surf Y-Surf
No. (ft) (v

1 22.00  60.00
2 2632 5749
3 30.77  55.19
4 3532 53.12
5 39.97 51.28
6 4470  49.68
7 49.51 4831
-8 5438 47.18
9 59.30  46.30
10 6426  45.66
11 69.25  45.27
12 7425  45.13
13 7924  45.24
14 84.23  45.60
15 89.20 46.21
16 94.12  47.06
17 99.00 48.16
18 103.82 4949
19 108.56  51.07
20 113.22  52.88
21 117.79  54.92
22 122.24  57.19
23 126.58  59.67
24 130.79  62.37
25 134.86  65.28
26 138.78  68.38
27 14254  71.67
28 146.14  75.15
29 149.55  78.81
30 149.81  79.11

Circle Center At X = 74.6; Y= 145.4 and Radius, 100.3

* kK 921 * %k

Failure Surface Specified By 32 Coordinate Points



Point X-Surf Y-Surf
No. () (f)

1 27.89  60.00
2 31.94  57.07
3 36.14 5436
4 4048  51.87
5 4494  49.61
6 4951  47.59
7 54.18  45.80
8 58.94 4427
) 63.77  42.98
10 68.66  41.95
11 73.60  41.17
12 78.58  40.65
13 83.57  40.39
14 88.57  40.39
15 93.56  40.65
16 98.54  41.18
17 103.47 41.96
18 10837 4299
19 11320 4429
20 11795 4583
21 122,62 4761
22 127.19 49.64
23 13165 51.90
24 13599  54.40
25 14019 57.11
26 14424  60.04
27  148.13  63.18
28  151.85  66.51
29 15540  70.04
30 15876 73.74
31 161.92  77.62
32 16341  79.66

Circle Center At X= 86.0; Y= 136.2 and Radius, 95.8
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Failure Surface Specified By 36 Coordinate Points

Point X-Surf Y-Surf
No. (f) (f)

1 22.00  60.00
2 25.67  56.61
3 29.52 5341
4 3352 5042
5 37.68  47.64
6 4197  45.08
7 4639 4274
8 5093  40.64
9 55.57  38.77
10 60.30 37.15
11 65.11  35.78
12 69.98  34.66
13 7491  33.80
14 79.87  33.19
15 84.86  32.84
16 89.86  32.74
17 9485 3291
18 99.83 3334
19 104.79  34.03
20 109.70  34.97
21 114.55  36.17
22 119.34  37.61
23 124.04 3931
24 128.65 41.24
25 133.16  43.42
26 137.54  45.82
27 141.79 4845
28 14591  51.29
29 149.86  54.35
30 153.66  57.61
31 15728  61.05
32 160.71  64.69
33 163.95 68.49
34 167.00 72.46
35 169.83  76.58
36 171.92  80.00

Circle Center At X= 89.1 ;Y= 128.9 and Radius, 96.2
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Failure Surface Specified By 30 Coordinate Points

Point X-Surf Y-Surf
No. (8) (f)

1 33.78  60.00
2 3846  58.26
3 4321  56.68
4 48.01  55.28
5 52.86  54.06
6 57.75  53.02
7 62.67 52.15
8 67.63  51.46
9 72.60  50.96

10 77.59  50.63

11 82.59  50.49

12 87.59  50.53

13 92.58  50.76

14 97.57 51.16

15 102.53  51.75
16 10747 5251
17 112.38  53.46
18 117.25  54.58
19 122.08  55.89
20 126.86  57.36
21 131.58  59.01
22 136.24  60.83
23 140.82  62.82
24 14533  64.98
25 149.76  67.29
26 154.11  69.77
27 15836 7241
28 162.51  75.19
29 166.55  78.13
30 168.78  79.87

Circle Center At X= 84.0; Y= 187.6 and Radius, 137.1
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Failure Surface Specified By 29 Coordinate Points

Point X-Surf Y-Surf
. No. (f) (ft)

1 33.78  60.00
2 3859  58.65
3 4345  57.46
4 4834  56.42
5 5326 5553
6 5821  54.80
7 63.17 5422
8 68.15  53.79
9 73.15 53.53

10 78.15 5342

11 83.15 53.46

12 88.14  53.66

13 93.13  54.02

14 98.10  54.54

15 103.06  55.21
16 107.99  56.03
17 112.89  57.01
18 117.76  58.14
19 122.59  59.42
20 127.38  60.86
21 132.13  62.44
22 136.82  64.17
23 14145  66.05
24 146.03  68.07
25 150.53  70.23
26 15497 7253
27 159.34  74.97
28 163.62  77.55

29  167.12  79.80

Circle Center At X= 79.2; Y= 213.2 and Radius, 159.8
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Failure Surface Specified By 36 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (ft)

1 22.00  60.00
2 2562  56.55
3 2942  53.30
4 33.38  50.25
5 37.51 47.42
6 4177 44.82
7 4617 4244
8 50.69  40.31
9 5532 3841

10 60.04  36.77
11 64.85 3538
12 69.72  34.25
13 74.64 3338
14 79.60  32.77
15 84.59 3243
16 89.59 3235
17 9459 3254
18 99.57  33.00
19 104.51  33.72
20 109.42  34.70
21 11426  35.94
22 119.03  37.44
23 123.71  39.19
24 128.30  41.19
25 13277  43.43
26 137.11  45.90
27 141.32  48.60
28 14538  51.52
29 149.27  54.66
30 153.00  57.99
31 156.54  61.53
32 159.89  65.24
33 163.03  69.13
34 16596  73.18



35 168.68  77.37
36 170.14  79.93

Circle Center At X = 88.5; Y= 126.1 and Radius, 93.8

BEE 937

Failure Surface Specified By 27 Coordinate Points

Point X-Surf Y-Surf

No. (R) (f)
1 3967  60.00
2 4448  58.66
3 4934 5749
4 5424 5649
5 5918  55.67
6 6414 55.03
7 69.11 5456
8§ 7411 5428
9 7910 54.17
10 8410 5424
11 89.10  54.49
12 9408 54.92
13 99.04 55.52
14 10398  56.30
15 10889 57.26
16 11376  58.39
17 118.58  59.70
18 12336  61.18
19 128.08 62.83
20 13274  64.64
21 13733 66.62
22 14185 6877
23 14629  71.07
24 150.64  73.53
25 15490  76.15
26 159.07 7891
27 15991  79.52



Circle Center At X= 79.6 ;.Y = 194.0 and Radius, 139.9
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Failure Surface Specified By 34 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (ft)

1 22.00 60.00
2 25.66 56.60

3 2951 534l
4 3354 5044
5 3772 4770
6 42.05 45.20
7 46.51 42.95
8 51.10 40.95
9 55.79 39.21
10 60.57 37.75
11 65.42 36.55
12 70.33 35.63
13 75.29 34.98
14 80.28 34.62
15 85.28 34.53
16 90.28 34.73
17 95.25 35.21
18 100.19 35.97
19 105.09 37.00
20 109.91 38.31
21 114.66 39.89
22 119.30 41.73
23 123.84 43.83
24 128.25 46.19
25 132.53 48.78
26 13664 5162
27 14060  54.68
28 144.37 57.96
29 147.96 61.44
30 151.34 65.12
31 15451  68.99



32 157.46  73.03
33 160.17  77.23
34 161.51  79.58

Circle Center At X= 84.2; Y= 123.3 and Radius, 88.8
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0. 60. 50. 60. 1

50. 60. 58. 64. 1

58. 64. 62. 66.2

62. 66.122.78.2
122.78.172. 80. 2
172. 80.222.78.2
67. 65.122.76.3
122.76.172.78. 3
172.78.222.76.3
67. 65. 98. 54.2

98. 54.172. 53.2
172. 53.222.54. 2
58. 64. 62. 64. 1

62. 64.98. 52. 1
98.52.172.51.1
172.51.222.52. 1
SOIL

3

124. 124.320.13. 0. 0. 0
122. 122.200. 22. 0. 0. 0
55. 55. 150. 16. 0. 0. 0
EQUAKE

0.50 0. 0.

LIMITS

11

0.15.222. 15.
CIRCL2

10 10
22.75.122.172.
15.5.0.0.



** PCSTABLSM **

by
Purdue University

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

Run Date: 3-31-95
Time of Run: 3:10
Run By: S. D. Stone

Input Data Filename: LFIV150G.IN
Output Filename: LFIV150G.0UT

PROBLEM DESCRIPTION LFIV100G.IN (Landfill IV - Seismic Case,
0.50g)

BOUNDARY COORDINATES

6 Top Boundaries
16 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. (fty (@ (fty (ft) BelowBnd

1 .00 60.00 50.00 60.00 1

2 50.00 60.00 58.00 64.00 1
3 58.00 64.00 62.00 66.00 2
4 62.00 66.00 122.00 78.00 2
5 122.00 78.00 172.00 80.00 2
6 172.00 80.00 222.00 78.00 2
7 67.00 65.00 122.00 76.00 3
8 122.00 76.00 172.00 78.00 3
9 172.00 78.00 222.00 76.00 3
10 67.00 65.00 98.00 54.00 2



11 98.00 54.00 172.00 53.00 2
12 172.00 53.00 222.00 54.00 2
13 58.00 64.00 62.00 64.00 1
14 62.00 64.00 98.00 52.00 1
15 98.00 52.00 172.00 51.00 1

16  172.00 51.00 222.00 5200 1

ISOTROPIC SOIL PARAMETERS
3 Type(s) of Soil

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

No. (pcf) (pcf) (psf) (deg) Param. (psf) No.
1 1240 124.0 3200 13.0 .00 0O 0

2 122.0 122.0 2000 22.0 .00 0 0
3 55.0 55.0 150.0 16.0 .00 0O 0

A Horizontal Earthquake Loading Coefficient
Of .500 Has Been Assigned

A Vertical Earthquake Loading Coefficient
Of .000 Has Been Assigned

Cavitation Pressure = .0 psf

Searching Routine Will Be Limited To An Area Defined By 1 Boundaries
Of Which The First 1 Boundaries Will Deflect Surfaces Upward

Boundary X-Left Y-Left X-Right Y-Right
No. (f) () @& (f)

1 00 15.00 222.00 15.00



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

100 Trial Surfaces Have Been Generated.

10 Surfaces Initiate From Each Of 10 Points Equally Spaced
.Along The Ground Surface Between X = 22.00 ft.
and X= 75.00 ft.

Each Surface Terminates Between X =122.00 ft.
and X=172.00ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y =15.00 ft.

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

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

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

Failure Surface Specified By 32 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (fv)

1 27.89  60.00
2 32.03 57.20
3 36.30  54.60
4 40.70  52.22
5 4521  50.05



6 49.82  48.12
7 5451 4641
8 59.29 4493
9 64.14  43.70
10 69.04 42,70
11 73.98  41.95
12 7895 41.44

13 83.95 41.18

14 88.95 41.17

15 93.94 4140

16 98.92  41.88

17 103.87  42.60
18 108.77  43.57
19 113.62  44.77
20 11841  46.22
21 123.12  47.90
22 127.74  49.81
23 132.26  51.94
24 136.67  54.30
25 140.96  56.87
26 145.12  59.65
27 149.13  62.63
28 15299  65.81
29 156.69  69.17
30 16022  72.71
31 163.57 76.42
32 166.31  79.77

Circle Center At X = 86.7; Y= 142.4 and Radius, 101.3

* %k 836 ***

Individual data on the 40 slices

Water Water Tie Tie Earthquake
Force Force Force Force  Force Surcharge
Slice Width Weight Top Bot Nomm Tan Hor Ver Load
No. Ft(m) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg)
1 41 7197 0 O 0 0359 0 .0
2 4321737 0 O 0O 010868 .0 .0
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13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

40

4.4
4.5
4.6
2
4.5
3.5
1.3
2.7
2.1
2.9
2.0
4.9
5.0
5.0
5.0

5.0
4.1
9
4.9
4.9
4.9
4.8
3.6
1.1
4.6
3.7
8
29
1.5
4.3
4.2
4.0
3.9
3.7
3.5
34
1.0

1.7

Failure Surface Specified By 34 Coordinate Points

Point

No.

3593.2
4955.4
6238.4
273.1
7781.0
7458.8
3074.2
6954.1
5883.3
8251.1
6037.9
14777.4
14927.6
14888.3
14658.6
14240.3
11166.8
2480.9
13252.7
12870.4
12314.1
11593.0
8237.7
2475.6
9566.2
6813.5
1438.4

4664.9 -

2236.6
6020.1
5261.7
4481.8
3691.6
2902.8
2127.0
1376.2
291.9

206.1

o

oobbbbbbbbbobbbbbbbbobb'ob.-o'o'o'o'o'oooo

(ft)

SO ooobbbbboPobbonnnn

0 .0
0 .0
0 .0
0 .0
0
0
.0
.0
0
0
0
0
0
0
0
0
.0

.0
.0
0

0

0
.0
0
0
0
0
.0
0
0
0
0
0
0

0

.0
0
0
0
.0
0
.0
0
0
.0
.0
0
0
0
0
0
0
0
.0
0

X-Surf  Y-Surf

.0 1796.6
.0 24777
.0 3119.2
.0 136.6
.0 3890.5
.0 3729.4
.0 1537.1
0 3477.1
.0 2941.7
.0 4125.6
.0 3019.0
.0 7388.7
.0 7463.8
0 7444.2
.0 73293

.0 7120.1
.0 55834
.0 1240.5
.0 6626.3
.0 6435.2
.0 6157.0
.0 5796.5
.0 4118.8
.0 1237.8
.0 4783.1
.0 3406.8
0 7192 0
023324 .0
011183 .0
.0 30100 .0
.0 2630.8 .0
022409 .0
0 18458 .0
0

.0

0

0

0

-o.o.
O OO

OOCO bbb " bobbobPoPe®

0 14514
.0 1063.5
.0 688.1
.0 1459

o



1 22.00  60.00
2 2588  56.85
3 2992 53.90
4 3411  51.16
5 3842  48.64
6 42.87  46.35
7 4742 4428
8 52.07 4245
9 56.81  40.86
10 61.63  39.51
11 66.51 38.42
12 7143  37.57
13 76.40  36.97
14 8139  36.63
15 86.39  36.55
16 91.38  36.72
17 96.36  37.15
18 10132  37.83
19 106.23  38.76
20 111.09  39.94
21 115.88  41.37
22 120.59  43.05
23 125.21  44.96
24 129.73  47.10
25 134.13 4948
26 13840  52.07
" 27 142.54  54.88
28 146.53  57.90
29 15035 61.12
30 154.01  64.52
31 15749  68.12
32 160.78  71.88
33 163.87  75.81
34 166.69  79.79

Circle Center At X= 85.5; Y= 134.3 and Radius, 97.8

Hk ok 837 k%%

Failure Surface Specified By 30 Coordinate Points



Point X-Swrf Y-Surf
No. () (f)

1 22.00  60.00
2 2632 5749
3 30.77  55.19
4 3532 5312
5 39.97 5128
6 4470  49.68
7 4951 4831
8 5438  47.18
9 5930  46.30
10 6426  45.66
11 69.25 4527
12 7425 4513
13 7924 4524
14 8423  45.60
15 89.20  46.21
16 9412  47.06
17 99.00  48.16
18 103.82 49.49
19 108.56  51.07
20 11322 5288
21 117.79  54.92
22 12224 57.19
23 12658  59.67
24 13079 62.37
25 134.86 65.28
26  138.78  68.38
27 14254  71.67
28  146.14  75.15
29  149.55 78.81
30 149.81  79.11

Circle Center At X= 74.6 ;Y = 145.4 and Radius, 100.3

% % % .844 %k k

Failure Surface Specified By 32 Coordinate Points



Point X-Surf Y-Surf
No. (ft) (v

1 27.89  60.00
2 31.94  57.07
3 36.14 5436
4 4048  51.87
5 4494  49.61
6 4951  47.59
7 54.18  45.80
8 58.94 4427
9 63.77 4298

10 68.66  41.95
11 73.60  41.17
12 78.58  40.65
13 83.57 40.39
14 88.57  40.39
15 93.56  40.65
16 98.54 41.18
17 103.47 41.96
18 108.37  42.99
19 113.20  44.29
20 117.95  45.83
21 |, 122.62 47.61
22 127.19  49.64
23 131.65 51.90
24 13599  54.40
25 140.19  57.11
26 14424  60.04
27 148.13  63.18
28 151.85  66.51
29 15540  70.04
30 158.76 73.74
31 161.92  77.62
32 163.41  79.66

Circle Center At X = 86.0; Y= 136.2 and Radius, 95.8
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Failure Surface Specified By 36 Coordinate Points

Point X-Surf Y-Surf
No. (f) (f)

1 22.00 60.00
2 25.67  56.61
3 29.52  53.41
4 3352 5042
5 37.68  47.64
6 4197  45.08
7 4639 4274
8 50.93  40.64
9 55.57  38.77

10 60.30 37.15

11 6511 3578
12 69.98 34.66
13 74.91 33.80
14 79.87 33.19
15 84.86 32.84
16 89.86 32.74
17 94.85 32.91
18 99.83 33.34
19 104.79 34.03
20 109.70 34.97
21 114.55 36.17
22 11934 3761
23 124.04 39.31
24 128.65 41.24
25 13316 43.42
26 137.54 45.82
27 14179 4845
28 14591 5129
29 149.86 5435
30 15366  57.61
31 15728  61.05
32 16071  64.69
33 16395 6849
34 167.00 7246
35 169.83 76.58
36 171.92 80.00

Circle Center At X = 89.1;Y= 128.9 and Radius, 96.2
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Failure Surface Specified By 36 Coordinate Points

Point X-Surf Y-Surf
No. (f) (ft)

1 22.00  60.00
2 25.62  56.55
3 2942  53.30
4 3338  50.25
5 3751 4742
6 41.77  44.82
7 46.17 42.44
8 50.69 4031
9 5532 3841

10 60.04  36.77
11 64.85  35.38
12 69.72 3425
13 7464  33.38
14 79.60 32.77
15 84.59 3243
16  89.59 32.35
17 9459 3254
18  99.57  33.00
19 10451 3372
20 109.42  34.70
21 11426 3594
22 119.03 37.44
23 12371 39.19
24 12830 41.19
25 13277 43.43
26  137.11  45.90
27 14132 48.60
28 14538  51.52
29 14927  54.66
30 153.00 57.99
31 156.54  61.53
32 159.89  65.24
33 163.03  69.13
34 16596  73.18



35 168.68  77.37
36 170.14  79.93

Circle Center At X= 88.5; Y= 126.1 and Radius, 93.8

% %k %k .855 %k k

Failure Surface Specified By 30 Coordinate Points

Point X-Swuf Y-Surf
No. (ft) (f)

1 3378  60.00
2 3846 5826
3 4321 56.68
4 4801 5528
5 5286 54.06
6 5775 53.02
7 6267 5215
8 6763 5146
9 7260 50.96
10 7759  50.63
11 8259 5049
12 8759 5053
13 9258  50.76
14 9757 5116
15 10253  51.75
16 10747 5251
17 11238 5346
18 11725 5458
19 122.08  55.89
20 126.86  57.36
21 13158 59.01
22 13624  60.83
23 140.82 6282
24 14533  64.98
25 14976 6729
26 154.11 69.77
27 15836 7241



28 162.51  75.19
29 166.55  78.13
30 168.78  79.87

Circle Center At X= 84.0; Y= 187.6 and Radius, 137.1

* %k 856 %%k

Failure Surface Specified By 29 Coordinate Points

Point X-Surf Y-Surf
No. (f 619)

1 33.78  60.00
2 3859  58.65

3 4345 5746
4 48.34  56.42
5 5326  55.53
6 5821  54.80
7 63.17  54.22
8 68.15  53.79
9 73.15  53.53
10 78.15  53.42
11 83.15 5346
12 88.14  53.66
13 93.13  54.02
14 98.10  54.54
15 103.06  55.21
16 107.99  56.03
17 112.89  57.01
18 117.76  58.14
19 122.59  59.42
20 12738  60.86
21 132.13  62.44
22 136.82  64.17
23 14145  66.05
24 146.03  68.07
25 150.53  70.23
26 15497 7253
27 159.34  74.97



28 163.62 7755
29 167.12  79.80

Circle Center At X= 79.2 ;Y= 213.2 and Radius, 159.8

¥k *k '859 %%k

Failure Surface Specified By 34 Coordinate Points

Point X-Surf Y-Surf
No. (f $13)

1 22.00 60.00
2 25.66  56.60

3 29.51 5341
4 33.54 5044
5 3772 47.90
6 42.05 45.20
7 46.51  42.95

8 51.10  40.95
9 5579  39.21
10 60.57  37.75
11 6542  36.55
12 7033  35.63
13 7529  34.98
14 80.28  34.62
15 85.28  34.53
16 90.28 34.73
17 9525  35.21
18 100.19  35.97
19 105.09  37.00
20 109.91  38.31
21 114.66  39.89
22 11930  41.73
23 123.84  43.83
24 12825  46.19
25 13253  48.78
26 136.64  51.62
27 140.60  54.68



28 144.37  57.96
29 147.96  61.44
30 151.34  65.12
31 15451  68.99
32 15746  73.03
33 160.17 7723
34 161.51  79.58

Circle Center At X = 84.2 ;Y= 123.3 and Radius, 88.8
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Failure Surface Specified By 27 Coordinate Points

Point X-Surf Y-Surf
No. (f) (f)

1 39.67 60.00
2 4448  58.66
3 4934 5749
4 5424  56.49
5 59.18  55.67
6 64.14 55.03
7 69.11  54.56
8 74.11  54.28
9 79.10  54.17
10 84.10 54.24
11 89.10 54.49
12 94.08 54.92
13 99.04 5552
14 103.98  56.30
15 108.89  57.26
16 113.76  58.39
17 11858  59.70
18 12336  61.18
19 128.08  62.83
20 132.74  64.64
21 13733 66.62
22 141.85  68.77
23 14629  71.07



24 150.64 73.53
25 15490  76.15
26 159.07 7891
27 15991  79.52

Circle Center At X= 79.6; Y= 194.0 and Radius, 139.9
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00 2775 5550 8325 111.00 138.75
X .00 +----Lo-+t oL + + +

27.75 +

A 5550+

I 111.00+

2
2231
2317
52317
5231780
52.1.70.
2.1.7.0*
52.1.78...
52.13..8..**
5241..78..*.
59213..70....
59.13.780.....
52.13.780.....
52.13.780.....
52.1.3780.....
62.1.3780.....
52.1.37*8......
5921..378......
5924.378.....
52.1.3.8......
5921...38......



PROFIL
LFIV130G.IN (Landfill IV - Interface Failure. 0.30g)
176

0. 60. 50. 60. 1
50. 60. 58. 64. 1
58. 64. 62. 66.2
62. 66.122.78.2
122. 78. 172. 80.
172. 80. 222. 78.
62. 64. 67.65. 4
67. 65.122.76. 3
122.76.172.78.3
172.78.222.76.3

67.65.98.54. 4
98. 54.172. 53. 4
172.53.222.54.4
58. 64. 62. 64. 1
62. 64. 98. 52. 1
98.52.172.51. 1
172. 51.222.52. 1
SOIL

4

124. 124. 320. 1
122. 122. 200. 2
55.55. 150. 1
122.122.0. 1
EQUAKE
0.30 0. 0.
SURFAC

4

62. 66.

98. 53.

153. 52.

172. 80.
EXECUT

2
2

3.0.0.0

2.0.0.0
6.0.0.0
9.0.0.0



** PCSTABLSM **

by
Purdue University

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

Run Date: 4-1-95
Time of Run: 10:01
Run By: S. D. Stone

Input Data Filename:  LFIVI30G.IN
Output Filename: LFIV130G.OUT

PROBLEM DESCRIPTION LFIV130G.IN (Landfill IV - Interface Fai
lure, 0.30g)

BOUNDARY COORDINATES

6 Top Boundaries
17 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. fty @ () () BelowBnd

1 .00 60.00 50.00 60.00 1

2 50.00 60.00 58.00 64.00 1

3 58.00 64.00 62.00 66.00 2

4 62.00 66.00 122.00 78.00 2
5 122.00 - 78.00 172.00 80.00 2
6 172.00 80.00 222.00 78.00 2
7 62.00 6400 67.00 65.00 4

8 67.00 65.00 122.00 76.00 3
9 122.00 76.00 172.00 78.00 3
10 172.00 78.00 222.00 76.00 3



11 67.00 65.00 98.00 54.00 4
12 98.00 54.00 172.00 53.00 4
13 172.00 53.00 222.00 54.00 4
14 58.00 64.00 62.00 64.00

15 62.00 64.00 98.00 52.00

16 98.00 52.00 172.00 51.00 1
17 172.00 51.00 222.00 52.00 1

ISOTROPIC SOIL PARAMETERS

4 Type(s) of Soil

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

No. (pcf) (pcf) (psf) (deg) Param. (psf) No.

1 1240 124.0 3200 13.0 .00 0 0
2 122.0 122.0 2000 22.0 .00 0 0
3 550 55.0 150.0 16.0 .00 O 0
4 1220 1220 .0 19.0 .00 0 0

A Horizontal Earthquake Loading Coefficient
Of .300 Has Been Assigned

A Vertical Earthquake Loading Coefficient
Of .000 Has Been Assigned

Cavitation Pressure= .0 psf

Trial Failure Surface Specified By 4 Coordinate Points
Point X-Surf Y-Surf
No. (ft) (ft)

1 62.00  66.00
2 98.00  53.00



3 153.00  52.00
4 172.00  80.00

Factor Of Safety For The Preceding Specified Surface = 1.148

Y A X I S F T

00 27.75 5550 8325 111.00 138.75

X .00+ + +-* + + +

I 111.00+

*k

S 13875+



166.50 +

F 19425+

T 222.00+

* %

¥k

%k



PROFIL
LFIV135G.IN (Landfill IV - Interface Failure, 0.35g)
176

0. 60. 50, 60. 1
50. 60. 58. 64. 1
58. 64. 62. 66. 2
62. 66.122.78.2
122. 78. 172. 80.
172. 80.222. 78.
62. 64. 67. 65. 4
67.65.122.76.3
122.76. 172. 78.
172. 78. 222. 76.
67. 65.98. 54. 4
98.54.172.53. 4
172.53.222. 54. 4
58. 64. 62. 64. 1
62. 64.98.52. 1
98.52.172.51. 1
172.51.222.52. 1
SOIL

4

124. 124. 320. 13.
122. 122. 200. 22.
55.55.150. 16. 0.
122. 122. 0. 19. 0.
EQUAKE
0.350. 0.
SURFAC

4

62. 66.

98. 53.

153. 52.

172. 80.
EXECUT

2
2

W W

0.0.0
0.0.0
0.0
0.0



** PCSTABLSM **

by
Purdue University

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

Run Date: 4-1-95
Time of Run: 10:03
Run By: S. D. Stone

Input Data Filename: LFIV135G.IN
Output Filename: LFIV135G.0UT

PROBLEM DESCRIPTION LFIV135G.IN (Landfill IV - Interface Fai
lure, 0.35g)

BOUNDARY COORDINATES

6 Top Boundaries
17 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. fH @ () () BelowBnd

.00 60.00 50.00 60.00 1
50.00 60.00 58.00 64.00 1
58.00 64.00 62.00 66.00 2
62.00 66.00 122.00 78.00 2
122.00 78.00 172.00 80.00 2
172.00 80.00 222.00 78.00 2
62.00 64.00 67.00 65.00 4
67.00 65.00 122.00 76.00 3
122.00 76.00 172.00 78.00 3

172.00 78.00 222.00 76.00 3

O 0O P W

—
o



11 67.00 65.00 98.00 54.00 4
12 98.00 54.00 172.00 53.00 4
13 172.00 53.00 222.00 54.00 4
14 58.00 64.00 62.00 64.00 1
15 62.00 64.00 98.00 52.00 1
16 98.00 52.00 172.00 51.00 1
17 172.00 51.00 222.00 52.00 1

ISOTROPIC SOIL PARAMETERS
4 Type(s) of Soil

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

1 124.0 1240 3200 13.0 .00 0 0

2 1220 1220 2000 22.0 .00 0 0

3 550 550 1500 16.0 .00 0 0
4 122.0 122.0 0 190 .00 0 0

A Horizontal Earthquake Loading Coefficient
Of .350 Has Been Assigned

A Vertical Earthquake Loading Coefficient
Of .000 Has Been Assigned

Cavitation Pressure = .0 psf

Trial Failure Surface Specified By 4 Coordinate Points
Point X-Surf Y-Surf
No. (f) (ft)

1 62.00  66.00
2 98.00  53.00



3 15300 52.00
4 172.00  80.00

Factor Of Safety For The Preceding Specified Surface = 1.015 -

Y A X I S F T

00 27.75 5550 83.25 111.00 138.75

X .00+ + +-* + + +

I 111.00+

k%

S 138.75+



166.50 +

F 194.25+

T 222.00+

* ¥

*¥

%k



PROFIL

LFIV141G.IN (Landfill IV - Interface Failure, 0.41g)
176

0. 60. 50. 60. 1

50. 60. 58. 64. 1

58. 64. 62. 66.2

62. 66.122.78.2

122.78.172. 80.2

172. 80.222.78.2

62. 64. 67.65.4
67.65.122.76.3
122.76. 172.78.
172. 78. 222. 76.
67.65.98.54.4
98.54.172.53. 4
172.53.222.54.4
58.64.62.64.1
62.64.98.52.1
98.52.172.51. 1
172.51.222.52.1
SOIL

4

124. 124. 320. 13. 0.
122. 122.200. 22. 0.
55.55.150.16.0. 0.
122.122.0.19.0. 0.
EQUAKE
0.410.0.

SURFAC

4

62. 66.

98. 53.

153. 52.

172. 80.

EXECUT

3
3

0.0
0.0
0
0



** PCSTABLSM **

by
Purdue University

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

Run Date: 4-1-94
Time of Run: 9:28
Run By: S. D. Stone

Input Data Filename: LFIV141G.IN
Output Filename: LFIV141G.OUT

PROBLEM DESCRIPTION LFIV141G.IN (Landfill IV - Interface Fai
lure, 0.41g)

BOUNDARY COORDINATES

6 Top Boundaries
17 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. f) @ () (ft) BelowBnd

1 .00 60.00 50.00 60.00 1

2 50.00 60.00 58.00 64.00 1

3 58.00 64.00 62.00 66.00 2

4 62.00 66.00 122.00 78.00 2
5 122.00 78.00 172.00 80.00 2
6 172.00  80.00 222.00 78.00 2
7 62.00 64.00 67.00 65.00 4

8 67.00 65.00 122.00 76.00 3
9 122.00 76.00 172.00 78.00 3
10 172.00 78.00 222.00 76.00 3



11 67.00 65.00 98.00 54.00 4
12 98.00 54.00 172.00 53.00 4
13 17200 53.00 222.00 54.00 4
14 58.00 64.00 62.00 64.00 1
15 62.00 64.00 98.00 52.00 1
16 98.00 52.00 172.00 51.00 1
17 172.00 51.00 222.00 52.00 1

ISOTROPIC SOIL PARAMETERS
4 Type(s) of Soil

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

No. (pcf) (pcf) (psf) (deg) Param. (psf) No.

1 1240 124.0 320.0 13.0 .00 0O 0
2 122.0 122.0 2000 22.0 .00 O 0
3 550 550 1500 16.0 .00 0 0
4 1220 122.0 0 190 .00 0 0

A Horizontal Earthquake Loading Coefficient
Of .410 Has Been Assigned

A Vertical Earthquake Loading Coefficient
Of .000 Has Been Assigned

Cavitation Pressure = .0 psf

Trial Failure Surface Specified By 4 Coordinate Points
Point X-Surf Y-Surf
No. (fH (f)

1 62.00  66.00
2 98.00  53.00



3 153.00  52.00
4 172.00  80.00

Factor Of Safety For The Preceding Specified Surface =

Y A X I S F T

00 27.75 55.50 8325 111.00 138.75

X .00+ + +-¥ + + +

I 111.00+

*%

S 138.75+

.891



166.50 +

19425+

222.00 +

*%

**

Kk



PROFIL

LFIV200G.IN (Landfill IV-Static Case, 0.0g)
106

0.52.4.52.1
4.52.22.53.1
22.53.35.52. 1
35.52.53.61. 1
53.61.57. 63.2

57. 63. 90. 66.3 2

68. 62. 90. 64.3 3

68. 62.90. 55.2
53.61.65.61. 1

65. 61. 90.52.6 1

SOIL

3

124. 124.320.13.0.0. 0
122. 122.200.22.0.0. 0
55. 55. 150. 16. 0. 0. 0
EQUAKE

0.0.0.

LIMITS

11

0. 38. 90. 38.

CIRCL2

10 10

22.37. 57. 90.
38.3.50.0.



** PCSTABLSM **

by
Purdue University

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

Run Date: 3-29-95
Time of Run: 12:45
Run By: S.D. Stone

Input Data Filename: LFIV200G.IN
Output Filename: LFIV200.0UT

PROBLEM DESCRIPTION LFIV200G.IN (Landfill IV-Static Case, 0.
0g) ‘

BOUNDARY COORDINATES

6 Top Boundaries
10 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. f @ (ft) () BelowBnd

1 .00 52.00 4.00 52.00 1
2 400 52.00 2200 53.00 1
3 22.00 53.00 35.00 52.00
4 35.00 52.00 53.00 61.00
5 53.00 61.00 57.00 63.00
6 57.00 63.00 90.00 66.30
7 68.00 62.00 90.00 6430
8 68.00 62.00 90.00 55.00
9 53.00 61.00 65.00 61.00
10 65.00 61.00 90.00 52.60 1

RN WRNDN -



ISOTROPIC SOIL PARAMETERS

3 Type(s) of Soil

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

No. (pcf) (pef) (psf) (deg) Param. (psf) No.
1 1240 124.0 3200 13.0 .00 0 0

2 1220 1220 2000 22.0 .00 O 0
3 550 550 1500 16.0 .00 0 0

A Horizontal Earthquake Loading Coefficient
Of .000 Has Been Assigned

A Vertical Earthquake Loading Coefficient
Of .000 Has Been Assigned

Cavitation Pressure = .0 psf.

Searching Routine Will Be Limited To An Area Defined By 1 Boundaries
Of Which The First 1 Boundaries Will Deflect Surfaces Upward

Boundary X-Left Y-Left X-Right Y-Right
No. (f) @& @ @

1 .00 38.00 90.00 38.00

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

100 Trial Surfaces Have Been Generated.



10 Surfaces Initiate From Each Of 10 Points Equally Spaced
Along The Ground Surface Between X = 22.00 ft.
and X = 37.00 ft.

Each Surface Terminates Between X = 57.00 ft.
and X= 90.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y =38.00 ft.

3.50 ft. Line Segments Define Each Trial Failure Surface.
Following Are Displayed The Ten Most Critical Of The Trial

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

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

Failure Surface Specified By 14 Coordinate Points

Point X-Surf Y-Surf
No. (ft) )

1 33.67 52.10
2 36.74 5043
3 40.02  49.20
4 4343  48.43
5 46.92  48.15
6 50.41 4836
7 53.85  49.05
8 57.15  50.21
9 60.26  51.82
10 63.11  53.84
11 65.66  56.24



12 67.84  58.98
13 69.63  61.99
14 70.62  64.36

Circle Center At X= 47.2; Y= 73.2 and Radius, 25.0

Kkok 2.339 * %k

Individual data on the 21 slices

Water Water Tie Tie Earthquake
Force Force Force Force  Force Surcharge

Slice Width Weight Top Bot Norm Tan Hor Ver Load
No. Ft(m) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg)

O 0O\ bW -

10
11
12
13
14
15
16
17
18
19
20
21

13 516 0 O 0O O 0 0 0

1.7 3309 .0 .0 O 0 0 0 .0

331572 0 O O O O 0 0
34 27733 0 O O O O 0 0
35 38054 0 0 O 0 0O 0 .0
3545838 0 O O O 0 0 0
26 37624 0 O 0 .0 .0 0 0
8 12848 .0 .0 0 0 0 .0 .0
32 49241 "0 O 0 O 0 0 0
J 2350 0 0 0 0O 0 0 .0
31 46732 0 O 0 0 0 0 .0
29 371525 0 O 0O 0 0 0 0
19 20012 0 0 0O 0O 0 0 0
J 6397 o0 o0 O OH6 0 0 0
22 17106 O O O 0 0O 0 0

2 9%3 o0 0 0 0 0 0 0
4 208 0 0 O O 0 0 0
10 4011 .0 0 O O 0 0 0

3 696 O O O O L0 0 0
J 210 0 0 0 O O 0 0
9 165 O 0 O 0 0 0 0

Failure Surface Specified By 16 Coordinate Points

Point X-Surf Y-Surf



No. (f) (f)

1 3033 5236
2 3336  50.59
3 36.57 49.21
4 3993 4823
5 4339  47.68
6 4689  47.55
7 5037 47.86
8 5380 4859
9  57.10 49.73
10 6024 5128
11 6317 53.19
12 6584 5546
13 6821  58.03
14 7025  60.88
15 7192 63.95
16 7214 64,51

Circle Center At X= 46.2; Y= 75.9 and Radius, 28.4

¥EE 2346 A

Failure Surface Specified By 12 Coordinate Points

Point X-Surf Y-Surf

No. () (8
1 3367 5210
2 3677 5049
3 4012 4946
4 4359  49.04
5 4709 4925
6 5049  50.08
7 5368 5151
8 5658  53.48
9 5907 5594
10 6108 5880
11 6255 61.98



12 62.97  63.60

Circle Center At X= 44.2; Y= 68.5 and Radius, 19.4

% ok ok 2.354 % sk ok

Failure Surface Specified By 13 Coordinate Points

Point X-Surf Y-Surf
No. (ft) £19)

] 3200 5223
2 3522 50.85
3 38.60 49.96
4 42.08 49.58
5 45.58  49.72
6 49.02 5037
7 5232  51.52
8 5542  53.15
9 5825 55.21

10 60.74  57.67
11 62.84 6047
12 64.50  63.55
13 64.58  63.76

Circle Center At X= 42.9;Y= 73.2 and Radius, 23.7

Ak 2.355 ***

Failure Surface Specified By 14 Coordinate Points

Point X-Surf Y-Surf
No. §19) (f



1 3033 5236
2 3341  50.69
3 36.69 4948
4 4012  48.78
5 43.62  48.58
6 47.10  48.90
7 50.50 49.74
8 53.74  51.06
.9 56.75  52.84
10 5947  55.05
11 61.83  57.64
12 63.78  60.54
13 6529  63.70
14 65.33  63.83

" Circle Center At X= 43.2;Y= 723 and Radius, 23.7

¥ %k %k 2.357 % %k %k

Failure Surface Specified By 16 Coordinate Points

Point X-Surf Y-Surf
No. (&) (&)

1 3033  52.36

2 33.16  50.29

3 3624  48.64

4 39.53 4744

5 4296  46.72

6 4645 4649

7 49.94  46.75

8 5336  47.51

9 56.64  48.73
10 59.71  50.41
11 62.51  52.51
12 64.99 5497
13 67.10  57.77
14 68.79  60.83
15 70.03  64.10
16 70.08 6431



Circle Center At X = 46.3 ;Y= 71.2 and Radius, 24.7

* ok ok 2.367 ***

Failure Surface Specified By 15 Coordinate Points

Point X-Surf Y-Surf
No. (f) (f)

1 32.00 5223
2 3487  50.22
3 38.00 48.65
4 41.32  47.56
5 4477  46.97
6 48.27  46.88
7 51.74 4731
8 55.12 48.24
9 5832  49.66

10 61.28  51.52
11 6393  53.81
12 66.23  56.45
13 68.11  59.40
14 69.54  62.60
15 70.02  64.30

Circle Center At X= 47.1 ;Y= 70.7 and Radius, 23.9

%k ok 2.369 **¥*

Failure Surface Specified By 11 Coordinate Points

Point X-Surf Y-Surf
No. () ()



1 33.67 52.10
2 36.94  50.85
3 40.37  50.16
4 43.86  50.04
5 4133 5050
6 50.68  51.52
7 53.82  53.08
8 56.65  55.13
9 59.11  57.62
10 61.12  60.49
11 62.60  63.56

Circle Center At X = 42.8; Y= 71.2 and Radius, 21.2

% %k %k 2369 % % ok

Failure Surface Specified By 12 Coordinate Points

Point X-Surf Y-Surf
No. (f) €13)

1 3533 5217
2 3840  50.48
3 4172  49.38
4 45.19 4891
5 48.69  49.07
6 52,10  49.87
7 5530 51.27
8 5820 53.24
9 60.68  55.70

10 62.68  58.57
11 64.13  61.76
12 64.62  63.76

Circle Center At X= 46.0 ;Y= 67.9 and Radius, 19.0

Hok Kk 2.388 * %%



Failure Surface Specified By 15 Coordinate Points

Point X-Surf Y-Surf

No. () (f)

1 2700 5262
2 3004 50.88
3 3327 4954
4 3665 48.61
5 4011 48.10
6 4361 48.03
7 47.09 4840
§ 5050 49.19
9 5378  50.40
10 5689 52.01
11 5978  53.99
12 62.39 56.31
13 6470 5894
14 6667 61.84
15 6781  64.08

Circle Center At X = 424 ;Y= 76.2 and Radius, 28.1

% ok % 2.40'5 %ok kK

00 1459 29.17 4376 5835 7293

X .00+ + S S U +




PROFIL

LFIV240G.IN (Landfill IV-Seismic Stability, 0.40g)
106

0.52.4.52.1 !

4.52.22.53. 1
22.53.35.52.1
35.52.53.61.1
53.61.57.63.2
57.63.90. 66.3 2
68.62.90.64.33

68. 62.90. 55.2
53.61.65.61.1
65.61.90.52.6 1
SOIL

3

124. 124. 320. 13. 0. 0.
122. 122. 200. 22. 0. 0.
55.55.150.16.0.0.0
EQUAKE

0.40 0. 0.

LIMITS

11

0. 38.90. 38.

CIRCL2

1010

22.37.57. 90.
38.3.50.0.

0
0



** PCSTABLSM **

by
Purdue University

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

Run Date: 3-29-95
Time of Run: 12:47
Run By: S. D. Stone

Input Data Filename: = LFIV240G.IN
Output Filename: LFIV240G.OUT

PROBLEM DESCRIPTION LFIV240G.IN (Landfill IV-Seismic Stabili
ty, 0.40g)

BOUNDARY COORDINATES

6 Top Boundaries
10 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. f { () (ft) BelowBnd

1 .00 52.00 4.00 52.00 1
2 400 52.00 22.00 53.00 1
3 22.00 53.00 35.00 52.00
4 35.00 52.00 53.00 61.00
5 53.00 61.00 57.00 63.00
6 57.00 63.00 90.00 66.30
7 68.00 62.00 90.00 64.30
8 68.00 62.00 90.00 55.00
9 53.00 61.00 65.00 61.00
10 65.00 61.00 90.00 52.60 1

N W NN e



ISOTROPIC SOIL PARAMETERS
3 Type(s) of Soil

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

No. (pcf) (pcf) (psf) (deg) Param. (psf) No.
1 1240 1240 3200 13.0 .00 0 0

2 122.0 122.0 200.0 22.0 .00 0 0
3 55.0 55.0 1500 16.0 .00 0 0

A Horizontal Earthquake Loading Coefficient
Of .400 Has Been Assigned

A Vertical Earthquake Loading Coefficient
Of .000 Has Been Assigned

Cavitation Pressure = .0 psf

Searching Routine Will Be Limited To An Area Defined By 1 Boundaries
Of Which The First 1 Boundaries Will Deflect Surfaces Upward

Boundary X-Left Y-Left X-Right Y-Right
No. () @ @& &

1 .00 38.00 90.00 38.00

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

100 Trial Surfaces Have Been Generated.



10 Surfaces Initiate From Each Of 10 Points Equally Spaced
Along The Ground Surface Between X = 22.00 ft.
and X= 37.00 ft.

Each Surface Terminates Between X = 57.00 ft.
and X= 90.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y =38.00 ft.

3.50 ft. Line Segments Define Each Trial Failure Surface.

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

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

Failure Surface Specified By 21 Coordinate Points

Point X-Surf Y-Surf
No. (f) (&)

1 2867 5249
2 31.85 51.03
3 3513 4981
4 3849 48.82
5 4191  48.08
6 4537  47.58
7 4886 4734
8 5236 4735
9 5585  47.61

10 5932 48.12
11 62.73  48.87



12 66.09  49.87
13 69.36  51.11
14 72.54  52.58
15 75.60 5428
16 78.53  56.19
17 81.32 5831
18 83.95  60.62
19 8640  63.11
20 88.67  65.78
21 88.98  66.20

Circle Center At X= 50.5;Y = 96.0 and Radius, 48.7

a4 3 35 1.008 %% %k

Individual data on the 28 slices

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

No. Ft(m) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg)

1 32 2391 0 0 0 097 .0 .0
2 32 65%.0 -0 0 0 .02624 0 .0
3 .1 351 0 0 0 .0 140 0 0

4 34 14953 0 0 .0 05981 .0 .0
5 342081 0 0 0 .010432 .0 .0
6 3536471 0 0 .0 014588 0 .0
7 3545877 0 0 0 018351 0 .0
8 3554087 0 0 0 021635 0 .0
9 610628 0 .0 0 .0 4251 0 .0
10 29 50257 .0 .0 .0 .020103 .0 .0
11 1121307 0 .0 .0 .0823 0 .0
12 23 43482 0 .0 0 017393 0 .0
13 34 63005 .0 0 0 .025202 .0 .0
14 2340552 0 0 .0 .01621 .0 .0
15 111915 0 .0 0 .0 7606 .0 .0
16 19 32503 .0 .0 .0 .013001 .0 .0
17 14 22093 0 .0 0 .0 837 .0 .0
18 32 46418 0 .0 0 .0185%7 .0 .0
19 3137139 0 0 0 01486 0 .0



20 2927534 0 0 0 011014 0 0
21 2 1888 O 0 0 0 755 0 .0
22 20 13436 0 0 O .0 5374 0 .0
23 5 2713 0 0 O .0 1085 .0 .0
24 26 12401 0 .0 0 .0 49%1 0 .0
25 25 865 0 0 L0 .0 3466 .0 .0
26 8 2038 .0 .0 0 .0 85 0 .0
27 15 2215 0 O 0 0 886 0 .0
28 3 74 0O 0O O 0 30 0 0

Failure Surface Specified By 20 Coordinate Points

Point X-Surf Y-Surf
No. (f) (f)

1 28.67 52.49
2 31.84  51.01
3 35.12  49.78
4 3848  48.80
5 41.90 48.07
6 4537 47.61
7 48.86  47.40
8 5236 4747
9 55.85 47.79

10 5930 4838
11 62.69  49.23
12 66.02  50.32
13 69.25  51.67
14 7237  53.26
15 7536  55.08
16 7820 57.11
17 80.89  59.36
18 83.39  61.80
19 8571  64.43
20 86.89  65.99

Circle Center At X= 49.8 ;Y= 93.7 and Radius, 46.3

dodkeok 1.010 ***



Failure Surface Specified By 21 Coordinate Points

Point X-Surf Y-Surf

No. ) (ft)
1 2867 5249
2 31.67  50.69
3 3481 49.14
4 38.06 47.85
5 4141  46.82
6 4483  46.07
7 48.29  45.59
8 51.79 4539
9 5529 4547

10 5877  45.82
11 6221  46.46
12 65.59 4737
13 68.89  48.55
14 72.08  49.98
15 75.14  51.67
16 78.06  53.60
17 80.82  55.76
18 83.40  58.13
19 85.78  60.69
20 87.94  63.45
21 89.83  66.28

Circle Center At X = 52.6; Y= 89.1 and Radius, 43.7

#k 1013wk

Failure Surface Specified By 22 Coordinate Points

Point X-Surf Y-Surf
No. () (f)

1 23.67  52.87
2 26.52  50.85
3 29.54  49.07



4 3270  47.56
5 3597 46.32
6 3934 4537
7 4277  44.70
8 46.25 4432
9 49.75 4424
10 5324 4446
11 56.71 4497
12 60.11  45.77

13 63.44  46.86
14 66.66  48.23
15 69.76  49.86
16 72770 51.75
17 7548  53.88
18 78.06  56.24
19 80.44  58.82
20 82.59  61.58
21 8449  64.51
22 85.19  65.82

Circle Center At X= 48.9;Y= 85.5 and Radius, 412

* %k 1.017 %%k

Failure Surface Specified By 20 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (f)

1 3200 52.23
2 3505 50.52
3 3824  49.08
4 41.55  47.93
5 4494  47.08
6 4840  46.53
7 51.89  46.28
8 55.39  46.35
9 58.87 46.72

10 6231 4740



11 65.67  48.37
12 68.93  49.64
13 72.06  51.20
14 75.05  53.02
15 7787  55.10
16 8049 5742
17 82.89  59.96
18 85.07 62.71
19 86.99  65.63
20 8720  66.02

Circle Center At X= 52.9;Y= 85.9 and Radius, 39.6

% %k 1.022 %k k

*

Failure Surface Specified By 21 Coordinate Points

Point X-Surf Y-Surf
No. (f) ()

1 2533 5274
2 28.55  51.37
3 31.86 50.21
4 3523 4928
5 38.66  48.57
6 42.12  48.10
7 45.62  47.85
8 49.12  47.84
9 52.61  48.06
10 56.08  48.52
11 59.51  49.21
12 62.89  50.12
13 6620 51.26
14 6943  52.61
15 72.56  54.18
16 75.57  55.95
17 7847  57.92
18 81.22  60.08
19 83.83 6242
20 86.27  64.93



21 8720  66.02

Circle Center At X = 47.5;Y = 100.2 and Radius, 52.4

%k %k 1.023 % %k %k

Failure Surface Specified By 21 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (v

1 2367 52.87
2 2647  50.77
3 29.45 4894
4 32.58 4738
5 35.84 46.10
6 39.20 4513
7 42.64 4447
8 46.12  44.12
9 49.62  44.08

10 53.11 4436
11 56.56 44.96
12 5994  45.86
13 63.23  47.07
14 66.39  48.57
15 6941  50.35
16 7225  52.39
17 74.89  54.68
18 7732  57.20
19 79.51  59.93
20 8145 62.85
21 82.93  65.59

Circle Center At X= 48.3;Y= 82.8 and Radius, 38.7

kK 1.025 % %k



Failure Surface Specified By 16 Coordinate Points

Point X-Surf Y-Surf
No. () (f)

1 3533 5217
2 3871 5124
3 4215 5061
4 4564 5027
5 4914 5023
6 5263 5049
7 5608 51.04
§ 5948 51.88
9 6279 53.00

10 66.00 54.41
11 69.08  56.08
12 72.00  58.00
13 74.75  60.17
14 7730  62.56
15 79.65  65.16
16 79.73 6527

Circle Center At X= 47.9;Y= 91.4 and Radius, 41.2

*Akk 1.027 dedkek

Failure Surface Specified By 23 Coordinate Points

Point X-Surf Y-Surf
No. () (®)

1 22.00  53.00
2 24.69  50.76
3 27.57  48.77
4 30.61  47.03
5 33.79 4557
6 37.08 4438



7 40.46  43.49
8 4391 42.89
9 4740  42.60
10 50.90 42.61
11 5439 4292
12 57.83 4353
13 61.21 4445
14 64.50  45.65
15 67.67 47.13
16 70.70  48.88
17 73.56  50.89
18 76.25  53.14
19 78.72  55.62
20 80.97  58.30
21 82.98 6l1.16
22 84.73  64.19
23 85.51  65.85

Circle Center At X = 49.0; Y= 82.8 and Radius, 40.3

Rk 1.020 ***

Failure Surface Specified By 18 Coordinate Points

Point X-Surf Y-Surf
No. (fH (f

1 32.00 52.23
2 3496  50.36
3 38.10 48.81
4 41.38  47.60
5 4477  46.74
6 48.24  46.23
7 51.73  46.09
8 5523  46.32
9 58.68 4691

10 62.05 47.85
11 65.30 49.14
12 68.40  50.77

13 71.31  52.71



14
15
16

17
18

74.01
76.46
78.63

80.51
81.66

54.94
57.44
60.19

63.14
65.47

Circle Center At X = 51.3;Y= 79.5 and Radius, 33.4

Hokok 1.040 ***

00 14.59 29.17 43.76 5835 72.93

X .00+ + FomeeLotooee* et +

- 94.12.8.....*
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PROFIL
LFIV245G.IN (Landfill IV-Seismic Stability, 0.45g)
106

0.52.4.52. 1
4.52.22.53.1
22.53.35.52. 1
35.52.53.61. 1
53.61.57. 63.2
57.63. 90. 66.3 2

68. 62. 90. 64.3 3

68. 62. 90. 55. 2
53.61. 65.61. 1
65.61.90.52.6 1
SOIL

3

124. 124. 320. 13. 0. 0.
122. 122. 200. 22. 0. 0.
55.55.150.16.0.0.0
EQUAKE

0.45 0. 0.

LIMITS

11

0. 38. 90. 38.

CIRCL2’

1010

22.37. 57. 90.
38.3.50.0.

0
0



** PCSTABLSM **

by
Purdue University

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

Run Date: 3.29-95
Time of Run: 12:47
Run By: S. D. Stone

Input Data Filename: = LFIV245G.IN
Output Filename: LFIV245G.OUT

PROBLEM DESCRIPTION LFIV245G.IN (Landfill IV-Seismic Stabili
ty, 0.45g) ‘

BOUNDARY COORDINATES

6 Top Boundaries
10 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. # @ () () BelowBnd

1 00 52.00 4.00 52.00 1
2 400 52.00 22.00 53.00 1
3 2200 53.00 35.00 52.00
4 35.00 52.00 53.00 61.00
5 53.00 61.00 57.00 63.00
6 57.00 63.00 90.00 66.30
7 68.00 62.00 90.00 64.30
8 68.00 62.00 90.00 55.00
9 53.00 61.00 65.00 61.00
10 65.00 61.00 90.00 52.60 1

N L NN



ISOTROPIC SOIL PARAMETERS
3 Type(s) of Soil

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

No. (pcf) (pcf) (psf) (deg) Param. (psf) No.
1 124.0 1240 3200 13.0 .00 0 0

2 122.0 122.0 200.0 22.0 .00 0 0
3 550 550 1500 16.0 .00 O 0

A Horizontal Earthquake Loading Coefficient
Of .450 Has Been Assigned

A Vertical Earthquake Loading Coefficient
Of .000 Has Been Assigned

Cavitation Pressure= .0 psf

Searching Routine Will Be Limited To An Area Defined By 1 Boundaries
Of Which The First 1 Boundaries Will Deflect Surfaces Upward

Boundary X-Left Y-Left X-Right Y-Right
No. (f) & @ &

1 .00 38.00 90.00 38.00

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

100 Trial Surfaces Have Been Generated.



10 Surfaces Initiate From Each Of 10 Points Equally Spaced
Along The Ground Surface Between X = 22.00 ft.
and X= 37.00 ft.

Each Surface Terminates Between X = 57.00 fi.
and X = 90.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y =38.00 ft.

3.50 ft. Line Segments Define Each Trial Failure Surface.

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

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

Failure Surface Specified By 21 Coordinate Points

Point X-Surf Y-Surf

No. ®) (@
1 28.67 52.49
2 31.85 51.03
3 3513 49.81
4 3849 48.82
5 4191  48.08
6 4537 4758
7 4886 4734
8 5236 4735
9 5585 4761
10 5932  48.12
11 6273 4887



12 66.09  49.87
13 69.36  51.11
14 72.54  52.58
15 75.60  54.28
16 78.53  56.19
17 81.32 5831
18 83.95  60.62
19 8640  63.11
20 88.67  65.78
21 88.98  66.20

Circle Center At X= 50.5;Y= 96.0 and Radius, 48.7

*kk Q3] KA

Individual data on the 28 slices

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

No. Ft(m) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg)

1 32 231 .0 .0 .0 01076 .0 .0

2 32 650 "0 0O 0 0252 0 .0

3 1 3351 0 0 0 .0 158 .0 .0

4 34 14953 0 0 0 06729 0 0

5 3426081 0 0 .0 .011737 0 0
6 3536471 0 0 0 016412 0 .0
7 3545877 0 0 0 020645 0 0
8 3554087 0 .0 .0 .024339 0 0
9 610628 0 .0 0 04783 0 .0

10 2950257 .0 0 0 .022615 .0 .0
11 1.1 21307 0 .0 0 .0 9588 .0 .0
12 23 43482 0 0 0 01957 .0 .0
13 3463005 .0 0 0 02852 .0 .0
14 23 40552 0 0 .0 018248 0 .0
15 1119015 0 0 .0 .0 857 0 .0
16 19 32503 .0 0 0 014627 .0 0
17 14 22093 0 .0 0 .0 9%42 0 .0
18 32 46418 0 0 0 .0208.8 .0 .0
19 31 37139 0 0 .0 016713 0 .0



20 29 27534 0 0 .0 012390 0 .0
21 2 1888 O O O .0 80 .0 .0
22 20 13436 0 0 0 .0 6046 0 .0
23 527113 0 0 0 01221 0 .0
24 2.6 1240.1

O 0 0 .0 581 .0 .0
25 25 865 .0 0 .0 .0 389 0 .0
26 8 2038 .0 0 0 0 917 .0 .0
27 15 2215 0 0 .0 0 997 .0 .0

28 3 74 0 0O 0O 0 33 0 0

Failure Surface Specified By 20 Coordinate Points

Point X-Surf Y-Surf
No. (ft) )

1 28.67 5249
2 31.84  51.01
3 3512 49.78
4 38.48  48.80
5 41.90  48.07
6 4537 47.61
7 48.86  47.40
8 ‘5236 . 4747
9 55.85  47.79

10 59.30  48.38
11 62.69  49.23
12 66.02  50.32
13 69.25  51.67
14 7237  53.26
15 7536  55.08
16 7820 57.11
17 80.89  59.36
18 8339  61.80
19 85.71 64.43
20 86.89  65.99

Circle Center At X= 49.8 ;Y= 93.7 and Radius, 46.3

¥k %k .934 kK%



Failure Surface Specified By 21 Coordinate Points

Point X-Surf Y-Surf
No. (f) (R)

1 28.67 5249
2 31.67  50.69
3 3481 49.14
4 38.06 47.85
5 4141  46.82
6 44.83  46.07
7 48.29  45.59
8 51.79 4539
9 5529 4547

10 58.77  45.82
11 62.21 4646
12 65.59  47.37
13 68.89 4855
14 72.08  49.98
15 75.14  51.67
16 78.06  53.60
17 80.82  55.76
18 8340  58.13
19 85.78  60.69
20 87.94 6345
21 89.83  66.28

Circle Center At X= 52.6; Y= 89.1 and Radius, 43.7

ok 035 kxk

Failure Surface Specified By 22 Coordinate Points

Point X-Surf Y-Surf
No. (f) §19)

1 23.67 52.87
2 26.52  50.85
3 29.54  49.07



4 3270  47.56
5 3597 46.32
6 39.34 4537
7 4277  44.70
8 46.25  44.32
9 49.75 4424
10 5324 4446
11 56.71  44.97

12 60.11  45.77
13 63.44  46.86
14 66.66 48.23
15 69.76  49.86
16 7270  51.75
17 75.48  53.88
18 78.06  56.24
19 80.44  58.82
20 82.59  61.58
21 8449  64.51 -
22 85.19  65.82

Circle Center At X = 48.9 ;Y= 85.5 and Radius, 41.2

¥ %k Xk .941 * kK

Failure Surface Specified By 20 Coordinate Points

Point X-Surf Y-Surf
No. () (&)

1 3200 5223
2 3505 5052
3 3824  49.08
4 4155 4793
5 4494 47.08
6 4840 4653
7 5189 4628
8 5539 4635
9 5887 4672

10 6231  47.40



11 6567 4837
12 68.93  49.64
13 72.06  51.20
14 75.05  53.02
15 77.87  55.10
16 8049 5742
17 82.89  59.96
18 85.07 62.71
19 86.99  65.63
- 20 8720  66.02

Circle Center At X = 52.9;Y= 859 and Radius, 39.6

* % %k 045 **x

Failure Surface Specified By 21 Coordinate Points

Point X-Surf Y-Surf
No. (f) (8

1 2533  52.74
2 28.55 5137
3 31.86 50.21
4 3523 4928
5 38.66  48.57
6 42.12  48.10
7 45.62  47.85
8 40.12 4784
9 52.61  48.06
10 56.08  48.52
11 59.51  49.21
12 62.89  50.12
13 6620 51.26
14 6943  52.61
15 72.56  54.18
16 75.57  55.95
17 7847  57.92
18 81.22  60.08
19 83.83  62.42
20 86.27 64.93



21 8720  66.02

Circle Center At X = 47.5;Y = 100.2 and Radius, 52.4

* %k 040 ***

Failure Surface Specified By 21 Coordinate Points

Point X-Surf Y-Surf
No. (f) (f)

1 23.67 52.87
2 2647  50.77
3 2945  48.94
4 32.58  47.38
5 3584 46.10
6 39.20 4513
7 42.64 4447
8 46.12  44.12
9 49.62  44.08

10  53.11 4436
11 56.56  44.96
12 59.94  45.86
13 6323  47.07
14 6639 48.57
15 69.41 5035
16 7225 5239
17 74.89 54.68
18 7732 5720
19 7951  59.93
20 8145 62.85
21 8293  65.59

Circle Center At X= 48.3;Y= 82.8 and Radius, 38.7

e ok ok .951 * k%



Failure Surface Specified By 16 Coordinate Points

Point X-Surf Y-Surf
No. () (®)

1 3533 52.17
2 3871 5124
3 42.15  50.61
4 45.64  50.27
5 49.14  50.23
6 52.63 5049
7 56.08 51.04
8 59.48  51.88
9 62.79  53.00

10 66.00 54.41
11 69.08  56.08
12 72.00  58.00
13 74.75  60.17
14 7730  62.56
15 - 79.65 -65.16
16 79.73  65.27

Circle Center At X = 47.9;Y= 91.4 and Radius, 41.2

dokok .953' ok

Failure Surface Specified By 23 Coordinate Points

Point X-Surf Y-Surf
No. (ft) ()

1 22.00 53.00
2 24.69  50.76
3 27.57  48.77
4 30.61  47.03
5 33.79 4557
6 37.08  44.38



7 40.46  43.49

8 4391  42.89

9 4740  42.60

10 50.90 42.61
11 5439 4292
12 57.83 4353
13 6121 4445
14 64.50  45.65
15 67.67  47.13
16 70.70  43.88
17 73.56  50.89
18 7625  53.14
19 78.72  55.62
20 80.97  58.30
21 82.98 61.16
22 84.73  64.19
23 85.51  65.85

Circle Center At X= 49.0; Y= 82.8 and Radius, 40.3

* %k %k 053  k*kx%

Failure Surface Specified By 18 Coordinate Points

Point X-Surf Y-Surf
No. (fy (f)

1 3200 52.23

2 34.96. 50.36

3 38.10  48.81

4 4138  47.60

5 4477 46.74

6 4824  46.23

7 51.73  46.09

8 5523 4632

9 58.68  46.91
10 62.05 47.85

11 6530 49.14
12 68.40  50.77
13 71.31 5271



14
15
16
17
18

Circle Center At X= 51.3;Y= 79.5 and Radius, 33.4

% %k %k

74.01
76.46
78.63
80.51
81.66

00 1459 29.17 4376 5835 7293

54.94
57.44
60.19
63.14
65.47

064 ***
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PROFIL

LFIV250G.IN (Landfill IV-Seismic Stability, 0.50g)
10 6

0.52.4.52.1
4.52.22.53.1
22.53.35.52.1
35.52.53.61.1
53.61.57.63.2
57.63.90. 663 2

68. 62. 90. 64.3 3

68. 62. 90. 55.2
53.61.65.61. 1

65. 61.90. 52.6 1
SOIL

3

124. 124. 320. 13. 0. 0.
122. 122. 200. 22. 0. 0.
55.55. 150. 16. 0. 0. 0
EQUAKE

0.50 0. 0.

LIMITS

11

0. 38. 90. 38.

CIRCL2

1010

22. 37. 57. 90.
38.3.50. 0.

0
0



** PCSTABLSM **

by
Purdue University

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

Run Date: 3-29-95
Time of Run: 12:49
Run By: S. D. Stone

Input Data Filename: = LFIV250G.IN
Output Filename: LFIV250G.0UT

PROBLEM DESCRIPTION LFIV250G.IN (Landfill IV-Seismic Stabili
ty, 0.50g) '

BOUNDARY COORDINATES

6 Top Boundaries
10 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. ® @ (@) () BelowBnd

1 .00 5200 4.00 52.00 1
2 400 52.00 22.00 53.00 1
3 22.00 °53.00 35.00 52.00
4 35.00 5200 53.00 61.00
5 53.00 61.00 57.00 63.00
6 57.00 63.00 90.00 66.30
7 68.00 62.00 90.00 64.30
8 68.00 62.00 90.00 55.00
9 53.00 61.00 65.00 61.00
10 65.00 61.00 90.00 52.60 1

— N W NN



ISOTROPIC SOIL PARAMETERS

3 Type(s) of Soil

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

No. (pcf) (pcf) (psf) (deg) Param. (psf) No.
1 1240 124.0 320.0 13.0 .00 0 0

2 122.0 122.0 2000 220 .00 O 0
3 550 55.0 150.0 16.0 .00 O 0

A Horizontal Earthquake Loading Coefficient
Of .500 Has Been Assigned

A Vertical Earthquake Loading Coefficient
Of .000 Has Been Assigned

Cavitation Pressure = .0 psf

Searching Routine Will Be Limited To An Area Defined By 1 Boundaries
Of Which The First 1 Boundaries Will Deflect Surfaces Upward

Boundary X-Left Y-Left X-Right Y-Right
No. ® @@ @ @

1 .00 38.00 90.00 38.00

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

100 Trial Surfaces Have Been Generated.



10 Surfaces Initiate From Each Of 10 Points Equally Spaced
Along The Ground Surface Between X = 22.00 ft.
and X= 37.00 ft.

Each Surface Terminates Between X = 57.00 ft.
and X= 90.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y =38.00 ft.

3.50 ft. Line Segments Define Each Trial Failure Surface.
Following Are Displayed The Ten Most Critical Of The Trial

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

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

Failure Surface Specified By 21 Coordinate Points

Point X-Surf Y-Surf
No. (f) (f)

1 28.67  52.49
2 31.85  51.03
3 3513  49.81
4 3849  48.82
5 4191  48.08
6 4537 4758
7 48.86  47.34
8 5236  47.35
9 55.85 47.61
10 5932  48.12
11 62.73  48.87



12 66.09  49.87
13 69.36  51.11
14 72.54  52.58
15 75.60  54.28
16 78.53  56.19
17 81.32 5831
18 83.95  60.62
19 86.40  63.11
20 88.67  65.78
21 88.98  66.20

Circle Center At X= 50.5;Y= 96.0 and Radius, 48.7

% kok .865 & ek

Individual data onthe 28 slices

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

No. Ft(m) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg)
1 32 2391 .0 0 0 01196 0 0

2 32 65%.0 0 .0 0 .023280 0 .0

3 .1 351 0 0 0 0175 0 .0

4 34 14953 0 .0 .0 .0 7477 0 0

5 3426081 .0 0 0 .013041 0 .0
6 3536471 0 .0 0 .018236 .0 .0
7 3545877 0 .0 0 .022939 0 .0
8 3554087 .0 .0 0 .027044 0 .0
9 610628 0 0 0 .0 5314 0 0

10 29 50257 0 .0 .0 .025128 .0 .0
11 1.1 21307 .0 0 .0 010653 .0 .0
12 23 43482 0 0 0 021741 0 .0
13 3463005 .0 0 0 .031502 .0 .0
14 23 40552 .0 0 0 020276 .0 .0
15 1.1 19015 0 0 0 .095.7 .0 .0
16 1932503 .0 0 .0 016252 0 .0
17 14 22093 0 0 .0 .011047 .0 .0
18 32 46418 0 0 .0 .023209 .0 .0
19 3137139 0 .0 .0 01870 .0 .0



20 2927534 0 0 0 013767 0 .0
21 2 1888 0 0 0 0 %4 0 0
22 20 13436 0 0 0 0 6718 0 .0
23 527113 0 0 0 0 1357 0 .0
24 2.6 1240.1

0 0 .0 06201 0 0
25 25 865 0 .0 0 04333 0 0
26 8 2038 .0 0 .0 .0 1019 .0 0
27 15 2215 0 0 0 .0 1107 0 .0

28 3 74 0 0 0 0 37 0 0

Failure Surface Specified By 20 Coordinate Points

Point X-Surf Y-Surf
No. (ft) ()

1 28.67  52.49
2 31.84  51.01
3 3512 49.78
4 3848  48.80
5 4190  48.07
6 4537  47.61
7 48.86  47.40
8 5236 4747
9 5585  47.79

10 5930  48.38
11-  62.69 49.23
12 66.02  50.32
13 69.25  51.67
14 7237  53.26
15 7536  55.08
16 7820  57.11
17 80.89  59.36
18 83.39  61.80
19 85.71  64.43
20 86.89- 65.99

Circle Center At X = 49.8 ;Y= 93.7 and Radius, 46.3

%k k 868 ***



Failure Surface Specified By 21 Coordinate Points

Point X-Surf Y-Surf
No. (f) (ft)

1 28.67  52.49
2 31.67  50.69
3 3481 49.14
4 38.06 47.85
5 4141  46.82
6 4483  46.07
7 4829  45.59
8 51.79  45.39
9 5529 4547

10 5877 4582
11 6221 4646
12 6559 4737
13 68.89  48.55
14 7208 49.98
15 7514 5167
16  78.06 53.60
17 8082 5576
18 8340 58.13
19 8578  60.69
20 8794 6345
21  89.83 6628

Circle Center At X = 52.6; Y= 89.1 and Radius, 43.7

% %k %k .868 dek Kk

Failure Surface Specified By 22 Coordinate Points

Point X-Surf Y-Surf
No. §19) (v

1 23.67 5287
2 26.52  50.85
3 29.54  49.07



4 3270  47.56
5 3597 4632
6 39.34 4537
7 4277  44.70
8 46.25 4432
9 49.75  44.24
10 5324 4446
11 56.71 4497
12 60.11  45.77

13 63.44 46.86
14 66.66  48.23
15 69.76  49.86
16 7270 51.75
17 7548  53.88
18 78.06  56.24
19 80.44  58.82
20 82.59  61.58
21 8449  64.51
22 85.19  65.82

Circle Center At X= 48.9;Y= 85.5 and Radius, 41.2

H ek _876 ARk Kk

Failure Surface Specified By 20 Coordinate Points

Point X-Surf Y-Surf
No. () (ft)

1 3200 52.23

2 35.05  50.52

3 3824  49.08

4 41.55  47.93

5 4494  47.08

6 4840  46.53

7 51.89  46.28

8 5539  46.35

9 58.87 46.72
10 62.31  47.40



11 65.67  48.37
12 68.93  49.64
13 72.06  51.20
14 75.05  53.02
15 77.87  55.10
16 8049 5742
17 82.89  59.96
18 85.07 62.71
19 86.99  65.63
20 8720  66.02

Circle Center At X= 52.9; Y= 85.9 and Radius, 39.6

deok ok 878 %%k ok

Failure Surface Specified By 21 Coordinate Points

Point X-Surf Y-Surf
No. (R) (f)

1 2533 5274
2 28.55, 5137
3 31.86  50.21
4 3523  49.28
5 38.66  48.57
6 42.12  48.10
7 45.62  47.85
8 49.12  47.84
9 52.61  48.06
10 56.08  48.52
11 5951  49.21
12 62.89  50.12
13 66.20 51.26
14 69.43  52.61
15 7256  54.18
16 75.57  55.95
17 7847  57.92
18 81.22  60.08
19 83.83  62.42
20 86.27 64.93



21 87.20  66.02

Circle Center At X = 47.5;Y = 100.2 and Radius, 52.4

* k¥ 880 ***

Failure Surface Specified By 21 Coordinate Points

Point X-Surf Y-Surf

No. (®) (f)
1 23.67 52.87
2 2647 50.77
3 2945 48.94
4 32.58 47.38
5 35.84 46.10
6 39.20 45.13
7 42.64 44.47
8 46.12 44.12
9 49.62 44.08

10 53.11  44.36
11 56.56  44.96
12 5994  45.86
13 63.23  47.07
14 66.39  48.57
15 69.41  50.35
16 7225  52.39
17 74.89  54.68
18 7732  57.20
19 79.51  59.93
20 8145 62.85
21 8293  65.59

Circle Center At X= 48.3; Y= 82.8 and Radius, 38.7

*hk QO kkk



Failure Surface Specified By 23 Coordinate Points

Point X-Surf Y-Surf

No. () ()

1 2200 53.00
2 2469 50.76
3 2757 4877
4 3061 47.03
5 3379 4557
6  37.08 4438
7 4046  43.49
§ 4391  42.89
9 4740 4260
10 5090 42.61
11 5439 4292
12 57.83 4353
13 6121 4445
14 6450  45.65
15 6767 47.13
16 7070  48.88
17 7356  50.89
18 7625 53.14
19 7872 5562
20 8097 5830
21 8298  61.16
22 8473  64.19
23 8551  65.85

Circle Center At X = 49.0 ;Y= 82.8 and Radius, 40.3

* %k .887 *%k%

Failure Surface Specified By 16 Coordinate Points

Point X-Surf Y-Surf
No. (ft) (v



1 3533 52.17
2 3871  51.24
3 42.15  50.61
4 45.64  50.27
5 49.14  50.23
6 52.63 5049
7 56.08 ~ 51.04
8 5948  51.88
9 62.79  53.00
10 66.00 5441
11 69.08  56.08
12 72.00  58.00
13 7475  60.17
14 7730 62.56
15 79.65  65.16
16 79.73  65.27

Circle Center At X = 47.9;Y= 91.4 and Radius, 41.2

Ak ok 888 ***

Failure Surface Specified By 25 Coordinate Points

Point X-Surf Y-Surf
No. (f) (8

1 22.00  53.00
2 2456  50.61
3 27.31 4845
4 3024 46.53
5 3331 44.86
6 36.52 43.46
7 39.83 4233
8 4323 4148
9 46.68  40.92
10 50.17  40.66
11 53.67  40.69
12 57.16  41.01
13 60.60  41.63
14 63.99 42.53



15 6728  43.72
16 7046  45.18
17 73.51  46.90
18 76.40  48.87
19 79.11  51.08
20 81.63  53.51
21 83.94  56.15
22 86.01  58.96
23 87.85  61.95
24 8942  65.07
25 8991  66.29

Circle Center At X= 51.6; Y= 82.2 and Radius, 41.5

* % ¥k .897 % % %

.00 14.59 29.17 43.76 58.35 72.93

X .00 Fecepemant RS (P S S +

] "
14.59 +

) ‘
- 84
- 8.4.

A 2917+ 0.461
- 74615
- 8..15*
- 84..9
- 0.4.159
- 8.31.9



