ANEXO

ESTUDO DE ESTABILIDADE DO MACICO DE
RESIDUOS
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1. INTRODUCAO

O objeto do presente relatorio é o aterro sanitario a ser construido pela no Municipio
de Americana, para deposi¢do de residuos classificados como lixo doméstico. Essa
deposicdo se dara em aterro sanitario de construcdo controlada, projetado a fim de
atender a legislacéo pertinente, evitando dessa forma a ocorréncia de danos ao meio
ambiente, a contaminacdo do solo e de &guas subterraneas, e o lancamento de
liquidos percolados do interior do aterro sanitario nos cursos d’agua proximos. A figura

1, a seqguir apresenta a planta de implantacdo desse aterro em sua fase final.

Fig. 1 Aterro Sanitario de Americana - Planta de Situacéo

Esta memoria de célculo tem por objetivo, tratar dos aspectos de seguranca do aterro
sanitario no que diz respeito a sua estabilidade geotécnica incluindo os materiais de
fundacdo, onde estdo projetados cortes a serem executados sobre a topografia
natural. Apresentam-se andlises de estabilidade do aterro para a fase final de
implantacdo do aterro. As analises de estabilidade foram efetuadas utilizando-se o
programa “STABL5M”, desenvolvido na Universidade de Purdue, Indiana, EUA, que

se baseia nos métodos de Bishop, Janbu e Spencer.



2. CONDICOES GEOLOGICO-GEOTECNICAS

O relevo do local de implantagédo do aterro apresenta ondulacdo suave com morros
amplos de baixa declividade, variando desde a cota 647,0 m até a cota 605,0 m no

ponto mais baixo, na extremidade Noroeste do aterro.

No local de implantacéo do aterro sanitario foram realizadas 13 sondagens de simples
reconhecimento (SPT) num total de 233,50 m de sondagem, para caracterizacdo da

geologia local.

A area destinada ao aterro sanitario encontra-se na borda da Bacia do Parana, sobre
solos residuais de Arenito, com evolucéo pedoldgica decrescente com a profundidade.
Localmente foram detectados solos coluvionares superficiais. Os solos resultantes da
decomposicdo de arenitos apresentam-se como areias argilosas quando mais
maduros, e como areias siltosas quando mais jovens. O perfil estratigrafico tipico,
detectado nas sondagens realizadas, mostra uma camada de solo superficial
coluvionar, pedologicamente evoluido e laterizado, com 3 a 8 m de espessura,

sobrejacente ao solo residual que possui compacidade crescente com a profundidade.

As sondagens realizadas prosseguiram até o limite de penetrabilidade a percusséao,
ebora ndo tenham determinado o topo rochoso por lavagem por tempo conforme
recomendado pela ABGE. A profundidade méxima atingida foi de 26,06 m que
corresponde a cota 602,58 m na sondagem SPb 10, a cota mais baixa prospectada
foi de 597,92 m atingida na sondagem SPb 13.

Apenas trés sondagens realizadas (SPb 10, 12 e 13) identificaram o nivel do lencol
freatico variando da cota 605,29 m a cota 600,93 m, do centro para a vertente
Noroeste do aterro, 0o que atesta a elevada permeabilidade tanto do solo residual

guanto do macic¢o rochoso abaixo.



3. GEOMETRIA DO TALUDE

A figura 2, a seguir apresenta o corte 1, utilizado na pesquisa numérica do circulo

critico das analises de estabilidade do aterro sanitario.
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RO DE LIXO RECENTE

R
RRO DE LIXO DECOMPOSTO
0 SUPERFICIAL

RESIDUAL MADURO

RESIDUAL JOVEM 1

—O
~Jor| Ut o o) |2
=)

V)

]

SAPROLITO DE ARENITO
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Figura 2 - Corte 1 — critico para analises de estabilidade.

Esta geometria apresenta o aterro de lixo compactado disposto em células com 5 m
de altura com talude com inclinacdo 2H:1V interrompidos por uma berma com 4,0 m
de largura destinada melhorar sua condi¢ao de estabilidade e a reduzir a velocidade
de escoamento de aguas superficiais. A cota de topo do aterro sanitario € 655,00 m,
com suave inclinacéo para permitir o escoamento superficial das aguas de chuva em
direcdo aos tardozes do aterro. A cota de fundacdo do aterro € 10 m abaixo da
superficie do terreno, a plataforma do fundo da cava esta na cota 595,00 m na
extremidade Noroeste e acompanha a declividade natural da encosta em direcdo a

extremidade Sudeste, a inclinacdo da escavacao dessa cava € de 1H:1V.



4. HIPOTESES DE CALCULO

Foi realizada uma verificacdo das condi¢cdes de estabilidade geotécnica do macico
proposto com base nas geometrias da superficie do Aterro e da linha de escavacédo
das fundacdes estabelecidas em projeto. Os parametros geotécnicos dos materiais
envolvidos (coesao, angulo de atrito e peso especifico) foram definidos com base em
dados obtidos na literatura técnica especifica e em experiéncia técnica de projetos
similares. Os valores dos niveis piezométricos (niveis d’dgua) utilizados na andlise
foram os determinados nas sondagens realizadas, acrescidos de 2 m para incluir o
efeito da sazonalidade no N.A. . Os niveis de percolados e chorume no aterro foram

avaliados em trés situagdes distintas:

e Caso 1 — Condicéo de perfeito funcionamento do sistema de drenagem interna do
aterro;

e Caso 2 — Condicdo de drenagem interna deficiente, com o nivel piezométrico
interno a até 30% da altura do talude;

e Caso 3 — Condicdo de drenagem interna muito deficiente, com o nivel piezométrico
interno a até 50% da altura do talude.

A condicdo de drenagem interna admitida como muito ineficiente representa a posicéo

da linha freatica de chorume no macico para uma permeabilidade média de 5x10°

cm/s, em condi¢des de escoamento laminar (e atendendo aos requisitos de validade

da Lei de Darcy).

Os parametros geotécnicos adotados para as andlises de estabilidade estédo indicados
na Tabela 1. Tais parametros sdo tipicos de materiais semelhantes, encontrados na
literatura técnica especifica (SOWERS, 1973; SARGEMAN e RAJAMANI, 1986;
CINTRA e ALBIERO, 1993; BENVENUTO et al., 1994, BOSCOV e ABREU, 2000). Os
valores utilizados na presente analise, selecionados com base na experiéncia em
projetos similares, podem ser considerados como representativos para as condi¢des
do projeto.



Material 0 0 (°) c’
(KN/m®) (kPa)

Lixo Compactado Recente 7,5 al20a32 |10 a
10,5 12

Lixo Compactado Decomposto 8,5 al26a27 |10 a
13,5 25

Solo Superficial 17,0 27 5

Solo Residual Maduro 18,0 30 10

Solo Residual Jovem 19,0 33 10

Saprolito de Arenito 20,0 45 5

Tabela 1 - Parametros Geotécnicos

Os resultados das analises das condicdes de estabilidade permitiram determinar
valores de fatores de seguranca nominais para se¢bes do macico admitidas como
criticas. A andlise do fator de seguranca do aterro foi feita para um corte plano de um
talude por equilibrio limite conforme os principios de estabilidade preconizados nos
métodos de Bishop simplificado, Spencer e Janbu. Considera-se como satisfatorio um
fator de seguranca igual ou maior que 1,5 nesses métodos para garantir condigdes de
equilibrio e deformacdes aceitaveis.

Verificou-se a estabilidade do talude apresentado no corte 1, de maior altura (70 m).
Foram feitas analises considerando uma implantacéo continua do aterro sanitario. Em
virtude do tempo esperado de vida util do aterro, e baseado em dados bibliogréaficos,
considerou-se que células de lixo 10 m abaixo da cota de topo de operagdo do aterro
ja deverdo estar em fase de decomposicdo (material 2), ao passo que nas duas
células acima dessa posicao o lixo pode ser considerado como de deposi¢ao recente
(material 1), o que representa a situacdo mais critica a curto prazo. Efetuou-se
também uma andlise do lixo decomposto ja com o alteamento final, simulando uma

situacao a longo prazo. A tabela 2, a seguir apresenta os casos de analise.

Andlise Altura do Material N.A.
Talude
Caso 1 70,0 m Lixo Recente Observado
Caso 2 70,0 m Lixo Recente Drenagem interna ineficiente
Caso 3 70,0 m Lixo Recente Drenagem interna muito
ineficiente
Caso 4 70,0 m Lixo Observado
Decomposto
Caso 5 70,0m Lixo Drenagem interna ineficiente
Decomposto
Caso 6 70,0m Lixo Drenagem interna muito
Decomposto ineficiente

Tabela 2 - Analises efetuadas



5. RESULTADOS OBTIDOS

O resumo dos fatores de seguranca Obtidos nas andlises de estabilidade realizadas
estd apresentado na tabela 3, a seguir. Os relatorios de saida do programa STABL5M

para cada caso estao apresentados em anexo no final deste relatorio.

Analise FS obtido
(superficie circular)
Caso 1 1,79a 2,10
Caso 2 1,63 a2,02
Caso 3 1,39a1,88
Caso 4 1,82 a2,03
Caso 5 1,65a1,91
Caso 6 1,42 a 1,77

Tabela 3 - Fatores de Seguranca obtidos nas analise de estabilidade

Pode-se observar através dos resultados obtidos que os taludes apresentam fatores
de seguranca adequados para as diversas hipoteses de niveis piezométricos, exceto
em um caso de célculo (drenagem interna muito ineficiente). Isso reflete a
necessidade de se efetuar o monitoramento continuo do aterro durante a operacao e
apos seu encerramento. A figura 3, a seguir, mostra alguns dos circulos criticos de

escorregamento dos diversos casos analisados.

Figura 3. Circulos criticos pesquisados



6. CONCLUSOES E RECOMENDAGCOES

As anadlises de estabilidade efetuadas revelam que a geometria do talude adotada
atende aos requisitos de fator de seguranca, ou seja estdo acima do valor
recomendado pela Norma da Associacdo Brasileira de Normas Técnicas - ABNT
NBR-11.682 - "Estabilidade de Taludes", de setembro de 1991 (antiga norma NB
1315) — igual ou maior que 1,50.

Os parametros de lixo compactado recente e decomposto apresentam faixas de
variacdo bastante amplas. Para ambos, adotaram-se valores dos parametros de
resisténcia dentro de uma faixa provavel, estimada e compativel com os valores de
literatura. Os valores da envoltéria de resisténcia adotados, sao propositadamente
representativos do primeiro quartil dos valores encontrados na literatura técnica dada
a grande variabilidade tanto na composicao do lixo urbano quanto de sua energia de
compactacao. Dessa forma, os valores dos fatores de seguranca calculados refletem

essa variacao.

Vale ressaltar que a estabilidade do aterro depende ndo sé dos parametros
geotécnicos e do fator tempo, mas também dos sistemas de drenagem dos liquidos
percolados e dos drenos para saida de gases. Tanto o chorume quanto 0s gases sao
responsaveis pela geracdo de pressées internas ao macico do aterro sanitario, que
sao fatores que podem vir a causar instabilidade. Portanto, sistemas de drenagem do
chorume e drenos para saida dos gases eficazes sdo de suma importancia para a

estabilidade do macico de aterro sanitario.

Ressalta-se também a necessidade de instalacdo de instrumentos de medi¢do do
desempenho do macigo (tais como piezOmetros, placas de medicdo de recalque e
inclinbmetros), bem como leitura periddica de suas medicbes para previsdo de

possiveis acidentes advindos de qualquer sistema com mal funcionamento.
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Listagem do Programa STABL5M
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Purdue University

** PCSTABLSM **

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

Run Date:
Time of Run:
Run By:

Input Data Filename:
Output Filename:

americ3a.txt
americ3a.sai

PROBLEM DESCRIPTION AT. SANITARIO Americana - CORTE A - (ame
ric3a.DAT)

BOUNDARY COORDINATES

21 Top Boundaries
28 Total Boundaries

Boundary  X-Left Y-Left

No.

©CO~NOUAWNR

ISOTROPIC SOIL PARAMETERS

(ft)

.00
90.00
100.00
104.00
114.00
118.00
128.00
132.00
142.00
146.00
156.00
160.00
170.00
174.00
184.00
188.00
198.00
202.00
212.00
216.00
226.00
90.00
.00
95.00
100.00
.00
.00
.00

7 Type(s) of Soil

X-Right Y-Right Soil Type

(f) () () BelowBnd
600.00 90.00 605.00 3
605.00 100.00 610.00 2
610.00 104.00 61000 2
610.00 114.00 61500 2
615.00 118.00 61500 2
615.00 128.00 620.00 2
620.00 132.00 62000 2
620.00 142.00 62500 2
625.00 14600 62500 2
625.00 156.00 630.00 2
630.00 160.00 630.00 2
630.00 170.00 635.00 2
635.00 174.00 63500 2
635.00 184.00 640.00 2
640.00 188.00 640.00 2
640.00 198.00 64500 2
645.00 202.00 64500 2
645.00 212.00 650.00 1
650.00 216.00 650.00 1
650.00 226.00 655.00 1
655.00 32600 655.00 1
600.00 9500 600.00 3
595.00 9500 600.00 4
600.00 100.00 595.00 4
595.00 326.00 607.56 4
586.00 32600 604.00 5
580.00 32600 598.00 6
574.00 32600 592.00 7

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

No. (pcf) (pcf)

7.5
8.5
17.0
18.0
18.0
19.0
21.0

~NoO g wWNE

7.5

8.5

17.0
18.0
18.0
19.0
21.0

(psf)  (deg)

10.0 20.0

10.0 26.0
50 27.0
10.0 30.0
10.0 33.0
5.0 45.0
20.0 45.0

Param. (psf) No.

.00
.00

.00
.00
.00

.00
.00

1

.0
0 1
0 1
0 1
0 1
0 1
0 1

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of Water = 10.00

Piezometric Surface No. 1 Specified by 2 Coordinate Points

Point
No.

1

X-Water

(ft)

Y-Water
(ft)

.00 582.00

2 326.00  600.00

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. m @ @ @

1 .00 550.00 326.00 550.00

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

Janbus Empirical Coef. is being used for the case of c & phi both >0
1600 Trial Surfaces Have Been Generated.

40 Surfaces Initiate From Each Of 40 Points Equally Spaced
Along The Ground Surface Between X = 80.00 ft.
and X =100.00 ft.

Each Surface Terminates Between X =216.00 ft.
and X =236.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = .00 ft.

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

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

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

Failure Surface Specified By 18 Coordinate Points

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

1 88.21 604.90
2 98.16  603.98
3 108.16  603.62
4 118.16  603.81
5 128.13  604.55
6 138.04 605.84
7 147.87  607.68
8 157.59  610.06
9 167.15 612.98
10 176.54 616.41
11 185.73  620.36
12 194.68 624.82
13 203.38  629.76
14 211.78  635.17
15 219.88 641.04
16 227.64  647.35
17 235.03 654.08
18 23594  655.00

wkk ] JQ4 Rek

Individual data on the 37 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)
.0 . 0 0

1 18 40 0 0 .0 0

2 82 1860 .0 .0 0 0 o0 o .0
3 18 873 0 0 0 0 0 0o .0
4 40 2093 0 .0 0 0 o0 o .0
5 42 255 0 .0 0o 0 0 0o .0
6 58 4899 0 .0 0 0 o0 o .0
7 40 3818 .0 .0 0 0 o0 o .0
8 2 148 0 0 0 .0 0 0 0
9 9.8 11182 0 0 0 .0 0 0 0
10 .1 168 0o 0 o 0 0 0 0
11 3.9 5002 0 .0 0O 0 0 0

12 6.0 8250 0o .0 0O 0 0 0 0
13 40 5985 0 .0 0o o0 0 0 0



14 40 6134 0 O 0O 0 0 0 o0 8 159.07  610.68
15 19 2860 .0 0 0O 0 0 0 o0 9 168.61 613.69
16 8.1 13325 .0 .0 .0 .0 .0 .0 .0 10 177.96 617.23
17 16 2714 0 O O 0 0 0 o0 11 187.10 621.29
18 24 4015 0 O O 0 0 0 o0 12 196.00 625.85
19 72 12099 .0 .0 0O 0 0 0 0 13 204.63  630.90
20 2.8 503.2 .0 .0 .0 .0 .0 .0 .0 14 212.96 636.43
21 40 6885 .0 .0 O 0 0 0 o0 15 220.97 642.42
22 25 4256 0 0 0O 0 0 0 o0 16 228.64 648.84
23 75 12752 0 0 0O 0 0 0 0 17 235.20  655.00
24 1.7 2941 .0 .0 .0 .0 .0 .0 .0
25 23 3681 .0 .0 O 0 0 0 o0
26 6.7 10518 .0 .0 0O 0 0 0 0 xR 1795
27 33 5191 0 .0 0O 0 0 0 0
28 4.0 5835 .0 .0 .0 .0 .0 .0 .0
29 14 1650 .0 .0 O 0 0 0 o0
30 84 9663 .0 .0 O 0 0 0 o0 1
31 2 238 .0 .0 .0 .0 .0 0 .0
32 40 3%6 .0 0 0o 0 .0 0 0 Failure Surface Specified By 18 Coordinate Points
33 39 3297 0 .0 0O 0 .0 0 0
34 61 4561 0 .0 0 0 .0 0 0
35 1.6 102.1 .0 .0 .0 .0 .0 0 0 Point  X-Surf  Y-Surf
36 74 2375 0 .0 O 0 0 0 o0 No. (ft) (ft)
37 9 31 0 0 0O o0 0 0 .0
1 87.18 604.84
Failure Surface Specified By 18 Coordinate Points 2 97.10 603.56
3 107.07  602.87
4 117.07 602.78
Point  X-Surf  Y-Surf 5 127.06  603.29
No. (ft) (ft) 6 137.00  604.40
7 146.85  606.10
1 86.67 604.81 8 156.59  608.38
2 96.61 603.71 9 166.17 611.24
3 106.59 603.17 10 175.56 614.67
4 116.59  603.20 11 184.73  618.66
5 126.57 603.80 12 193.65 623.19
6 136.51 604.96 13 202.28 628.24
7 146.36 606.68 14 210.59 633.80
8 156.09  608.96 15 21856  639.85
9 165.68 611.79 16 226.14 646.36
10 175.10 615.16 17 233.33  653.32
11 184.31 619.06 18 234.87 655.00

12 193.28  623.47
13 201.99 628.39
14 21041  633.79 wE1.796
15 218.50 639.66
16 226.25 645.98
17 233.63 652.73
18 235.84  655.00

Failure Surface Specified By 17 Coordinate Points

wkk 1705
Point  X-Surf  Y-Surf
No. (ft) (ft)

1 90.26  605.13

2 100.21 604.12

Failure Surface Specified By 18 Coordinate Points 3 110.20 603.68
4 120.19 603.83

5 130.17  604.56

Point  X-Surf  Y-Surf 6 140.08 605.86
No. (ft) (ft) 7 149.90 607.74
8 159.60 610.19

1 87.18 604.84 9 169.14  613.19
2 97.11 603.65 10 178.49  616.75
3 107.09 603.04 11 187.61 620.84
4 117.09  603.01 12 196.48  625.45
5 127.07  603.56 13 205.07  630.57
6 137.01 604.70 14 213.35 636.18
7 146.86 606.41 15 221.29 642.27
8 156.60 608.70 16 228.86  648.80
9 166.18  611.55 17 235.26  655.00

10 17559  614.95
11 18477 618.90
12 19372 62337 w1796
13 20238 628.36
14 21074 63385
15 21877 639.82

16 226.43  646.24 1
17 233.71  653.10
18 23550 655.00 Failure Surface Specified By 17 Coordinate Points
wk 1795w Point  X-Surf  Y-Surf
No.  (f) (f)
1 88.72  604.93
2 98.69 604.12
Failure Surface Specified By 17 Coordinate Points 3 108.68  603.87
4 118.68  604.17
5 128.64  605.02
Point  X-Surf  Y-Surf 6 138.54  606.42
No. (ft) (ft) 7 148.35 608.36
8 158.04  610.84
1 89.74  604.99 9 167.57 613.86
2 99.71  604.13 10 176.93  617.40
3 109.70  603.83 11 186.07 621.44
4 119.70  604.09 12 194.98  625.99
5 129.67  604.90 13 203.62  631.02
6 139.57  606.28 14 211.97 636.53
7 149.38  608.20 15 220.00 642.48



16 227.69  648.87 1
17 234.29  655.00

wex 1797w

X 00 +--------- e Fommeeeee ommnee LAk +
Failure Surface Specified By 18 Coordinate Points -
) o
Point  X-Surf  Y-Surf - L1*
No. (ft) (ft) 144.10 + iy
- L1
1 84.62 604.70 - o
2 9457 603.74 - L1x
3 104.56 603.32 - .1
4 11456  603.45 -
5 12454  604.11 A 288.20 +
6 134.47 605.31 -
7 144.31 607.04 - L o**
8 154.06  609.31 -
9 163.66 612.09

10 173.10  615.39 -
11 182.35 619.20 X 43230+
12 191.37  623.50
13 200.16  628.28
14 208.67  633.53
15 216.88  639.23
16 22478  645.37 -
17 232,33  651.93 | 576.40 +
18 235,51  655.00

wex 1797w

S 720.50 +

Failure Surface Specified By 18 Coordinate Points -
864.60 +
Point  X-Surf  Y-Surf -
No. (ft) (ft) -
1 85.64 604.76 -
2 9561 603.94 -
3 105.60 603.66 F 1008.70 +
4 11560 603.90 -
5 125,57 604.67 -
6 13549  605.97 -
7 145.32 607.79 -
8 155.04 610.13 -
9 164.63 612.98 T 1152.80 +
10 174.05 616.33
11 183.28 620.17 ** PCSTABL5M **
12 192.30  624.50
13 201.07  629.30 by
14 209.58 634.55 Purdue University
15 217.80 640.25 1
16 225,70  646.37
17 233.27 65291 --Slope Stability Analysis--
18 23545  655.00

Simplified Janbu, Simplified Bishop
or Spencer’s Method of Slices

wex 1797w

Run Date:
Time of Run:
Run By:
Input Data Filename:  americ3c.txt
Failure Surface Specified By 17 Coordinate Points Output Filename: americ3c.sai

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

PROBLEM DESCRIPTION AT. SANITARIO Americana - CORTE A - (ame

1 90.77  605.38 ric3c.DAT)

2 100.73  604.54

3 110.73 604.25

4 120.73 604.52

5 130.69 605.34

6 140.60 606.72 BOUNDARY COORDINATES

7 150.41 608.65

8 160.10 611.12 21 Top Boundaries

9 169.64 614.13 28 Total Boundaries

10 178.99 617.66

11 188.13 621.71

12 197.04 626.27 Boundary X-Left Y-Left X-Right Y-Right Soil Type
13 205.67 631.31 No. (ft) (ft) (ft) (ft)y Below Bnd
14 21401 636.82

15 222.03 642.80 .00 600.00 90.00 605.00 3
16 229.71 649.21 90.00 605.00 100.00 610.00
17 23591  655.00

100.00 610.00 104.00 610.00
104.00 610.00 114.00 615.00
114.00 615.00 118.00 615.00
118.00 615.00 128.00 620.00
128.00 620.00 132.00 620.00
132.00 620.00 142.00 625.00
142.00 625.00 146.00 625.00

wkx ] 708 ek
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10 146.00 625.00 156.00 630.00
11 156.00 630.00 160.00 630.00
12 160.00 630.00 170.00 635.00
13 170.00 635.00 174.00 635.00
14 174.00 635.00 184.00 640.00
15 184.00 640.00 188.00 640.00
16 188.00 640.00 198.00 645.00
17 198.00 645.00 202.00 645.00
18 202.00 645.00 212.00 650.00
19 212.00 650.00 216.00 650.00
20 216.00 650.00 226.00 655.00

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

Failure Surface Specified By 16 Coordinate Points

Point  X-Surf  Y-Surf
No. m

PRPRPRFRPNNMNNNNDNNN

21 226.00 655.00 326.00 655.00 1 83.08 604.62
22 90.00 600.00 95.00 600.00 3 2 9293  602.91
23 .00 595.00 95.00 600.00 4 3 102.88  601.93
24 95.00 600.00 100.00 595.00 4 4 112.88  601.66
25 100.00 595.00 326.00 607.56 4 5 122.87  602.13
26 .00 586.00 326.00 604.00 5 6 132.80 603.31
27 .00 580.00 326.00 598.00 6 7 14262 605.21
28 .00 574.00 326.00 592.00 7 8 152.27 607.81
9

161.71  611.11
10 170.89  615.08

11 179.75 619.71

ISOTROPIC SOIL PARAMETERS 12 188.26  624.97
13 196.37  630.83

14 204.02 637.25

7 Type(s) of Soil 15 211.20 644.22
16 216.62  650.31

Soil Total Saturated Cohesion Friction Pore Pressure Piez.
Type Unit Wt. Unit Wt. Intercept Angle Pressure Constant Surface *xk 2104
No. (pcf) (pcf) (psf) (deg) Param. (psf) No.

105 105 120 32.0 .00
135 135 250 27.0 .00
17.0 170 50 27.0 .00
18.0 180 100 30.0 .00
18.0 18.0 100 33.0 .00
19.0 19.0 50 45.0 .00
21.0 21.0 200 450 .00

Individual data on the 34 slices

Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge
Slice Width Weight Top Bot Norm Tan Hor Ver Load
No. Ft(m) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg)
.0 . . .0

No U b wN R
oc®Poo®Poo
PP RrRrP R

1 6.9 93.0 .0 .0 .0 0 0
1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED 2 29 1016 0 .0 0O o0 0 0 0
3 71 5412 0 0 0O o0 0 0 0
4 29 3086 .0 .0 0O o0 0 o0 0
Unit Weight of Water = 10.00 5 1.1 1220 .0 .0 .0 .0 .0 .0 .0
6 89 12514 0 .0 0O o0 o0 o0 0
7 11 1972 0 0 0O o0 0 0 0
8 40 7124 .0 .0 .0 .0 .0 .0 .0
Piezometric Surface No. 1 Specified by 2 Coordinate Points 9 49 9336 0 .0 0O o0 0 0 0
10 51 11282 0 .0 0O 0 0 0 o0
11 40 9193 0 .0 0O o0 o0 o0 0
Point  X-Water Y-Water 12 8 1825 0 0 0 0 0 0 0
No. (ft) (ft) 13 9222982 0 0 0O 0 0 0 0
14 6 1651 0 .0 0O 0 0 0 0
1 .00 582.00 15 34 8833 0 .0 0o o0 0 0 0
2 326.00 600.00 16 6.3 16592 0 .0 0O o0 0 0 0
17 3.7 1037.2 .0 .0 .0 .0 .0 .0 0
18 40 10900 .0 .0 0O o0 0 0 0
19 17 4531 0 .0 0o o0 0 0 0
Searching Routine Will Be Limited To An Area Defined By 1 Boundaries 20 83 22404 0 O 0O o0 o0 o0 0
Of Which The First 1 Boundaries Will Deflect Surfaces Upward 21 9 2412 0 0 0O o0 o0 o0 0
22 31 8025 .0 .0 0O o0 0 0 0
23 58 14160 0 .0 0O o0 0 0 0
Boundary X-Left Y-Left X-Right Y-Right 24 4.2 1027.0 .0 .0 .0 .0 .0 .0 0
No. (ft) (ft) (ft) (ft) 25 40 872 .0 .0 0O o0 0 .0 0
26 3 535 0 .0 0O o0 0 0 0
1 .00 550.00 326.00 550.00 27 81 15602 0 .0 0o o0 0 0 0
28 16 286 .0 .0 0O o0 o0 0 0
29 4.0 600.7 .0 .0 .0 .0 .0 .0 0
30 20 1934 0 .0 0O o0 0 0 0
A Critical Failure Surface Searching Method, Using A Random 31 72 5323 0 .0 0o o0 0 o0 0
Technique For Generating Circular Surfaces, Has Been Specified. 32 8 432 0 .0 .0 0o .0 0 0

o
o
o
o 5
o
o
o

33 40 1105

3 6 12 0 0

o,

o 0 0 .0
Janbus Empirical Coef. is being used for the case of ¢ & phi both >0
1600 Trial Surfaces Have Been Generated. Failure Surface Specified By 18 Coordinate Points
40 Surfaces Initiate From Each Of 40 Points Equally Spaced Point  X-Surf  Y-Surf
Along The Ground Surface Between X = 80.00 ft. No. (ft) (ft)
and X =100.00 ft.
80.51  604.47
90.37  602.80

Each Surface Terminates Between X =216.00 ft.
and X =236.00 ft.

100.32  601.76
110.31 601.37
120.31  601.62
130.27 602.51
140.15 604.04
149.91 606.20
159.52  608.98
10 168.92 612.38
10.00 ft. Line Segments Define Each Trial Failure Surface. 11 178.09  616.37
12 186.98 620.95
13 19556  626.09
14 203.79  631.77
15 211.64 637.97
Following Are Displayed The Ten Most Critical Of The Trial 16 219.07 644.65
Failure Surfaces Examined. They Are Ordered - Most Critical 17 226.06 651.81
First. 18 228.80  655.00

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = .00 ft.

OO~NO A WNRE



wRE 2,108 Point  X-Surf  Y-Surf

No.  (ft)  (ft)

1 8256  604.59
2 92.41 602.82
3 102.35 601.72
Failure Surface Specified By 18 Coordinate Points 4 112.34  601.29
5 122.34  601.53
6 132.29 602.44
Point  X-Surf  Y-Surf 7 142.17 604.01
No. (ft) (ft) 8 151.92  606.24
9 161.50 609.11
1 81.03  604.50 10 170.86  612.62
2 90.86 602.70 11 179.97 616.75
3 100.80  601.56 12 188.78  621.48
4 110.79  601.08 13 197.25 626.79
5 120.78 601.28 14 205.35 632.65
6 130.75  602.15 15 213.04 639.05
7 140.63  603.69 16 220.29 645.94
8 150.38  605.89 17 227.06  653.30
9 159.97 608.73 18 228.42 655.00
10 169.34 612.21
11 178.46  616.32
12 187.29 621.02 Fek 2109 rx
13 195.78  626.31
14 203.89 632.15
15 21159 638.53
16 218.85 645.41 1
17 225.63 652.76
18 227.44  655.00

Failure Surface Specified By 17 Coordinate Points

*RE 2,108 *r* Point  X-Surf  Y-Surf

No.  (ft)  (ft)

1 80.51 604.47
2 90.36 602.72
Failure Surface Specified By 17 Coordinate Points 3 100.30  601.65
4 110.29  601.27
5 120.29 601.59
Point  X-Surf  Y-Surf 6 130.24 602.59
No. (ft) (ft) 7 140.10  604.27
8 149.81  606.64
1 83.08 604.62 9 159.34  609.67
2 92.95 603.04 10 168.64 613.35
3 10291  602.16 11 177.66  617.66
4 11291  601.97 12 186.37 622.58
5 122.90 602.48 13 194.71 628.10
6 132.83 603.68 14 202.65 634.18
7 142.65 605.56 15 210.15 640.79
8 152.32  608.12 16 217.18 64791
9 161.78 611.35 17 221.22 652.61
10 171.00 615.22
11 179.93  619.73
12 188.52  624.84 wx 2109 W
13 196.74 630.54
14 204.54 636.80
15 211.89 643.58
16 218.75  650.85
17 219.47 651.74

Failure Surface Specified By 18 Coordinate Points

2,109 R Point  X-Surf  Y-Surf

No. — (f) (f)

1 81.03 604.50

2 90.91 602.97

3 100.87  602.07

Failure Surface Specified By 17 Coordinate Points 4 110.86 601.81
5 120.86  602.20

6 130.80  603.22

Point  X-Surf  Y-Surf 7 140.66  604.88
No. (ft) (ft) 8 150.40  607.17
9 159.97  610.09
1 84.62 604.70 10 169.33  613.60
2 94.45 602.86 11 178.44 617.72
3 104.38 601.75 12 187.27 622.41
4 11438  601.37 13 195.79  627.65
5 12437  601.73 14 203.95 633.43
6 134.31 602.82 15 211.72 639.73
7 144.14  604.64 16 219.07 646.51
8 153.82  607.17 17 22597 653.74
9 163.28 610.42 18 227.03  655.00

10 172.47 614.34

11 181.35 618.94

12 189.87 624.17 Hx
13 197.99  630.02

14 205.65 636.45

15 21281 643.42

16 219.45  650.90 1

17 220.46 65223

2110 *

Failure Surface Specified By 18 Coordinate Points
Wik D109
Point  X-Surf  Y-Surf
No. (ft) (ft)
1 8256  604.59
Failure Surface Specified By 18 Coordinate Points 2 92.38  602.70
3 102.31  601.49



112.30  600.98
122.30 601.16
132.26  602.03
142.13  603.60
151.88  605.85
161.44  608.77
170.78 612.34
11 179.85 616.56
12 188.60 621.39
13 197.00 626.82
14 205.00 632.82
15 212,56  639.37
16 219.65 646.42
17 226.24  653.94
18 227.04  655.00

[N
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wex D110 e

Failure Surface Specified By 17 Coordinate Points

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

1 83.59 604.64
2 9349  603.20
3 103.45  602.40
4 113.45 602.24
5 123.44  602.72
6 133.38  603.85
7 14322  605.62
8 152.93  608.02
9 162.46  611.04
10 171.78  614.67
11 180.84 618.89
12 189.62  623.68
13 198.06  629.04
14 206.15 634.93
15 213.83 641.32
16 221.09 64820
17 227.40  655.00

wek 9111w
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** PCSTABLSM **

by
Purdue University

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

Run Date:

Time of Run:

Run By:

Input Data Filename:  americ4a.txt
Output Filename: americ4a.sai

PROBLEM DESCRIPTION AT. SANITARIO Americana - CORTE A - (ame
ric4a.DAT)

BOUNDARY COORDINATES
21 Top Boundaries
28 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. (ft) (ft) (ft) (fty Below Bnd

1 .00 600.00 90.00 605.00 3
2 90.00 605.00 100.00 610.00 2
3 100.00 610.00 104.00 610.00 2
4 104.00 610.00 114.00 615.00 2
5 11400 615.00 118.00 615.00 2
6 118.00 615.00 128.00 620.00 2
7 128.00 620.00 132.00 620.00 2
8 132.00 620.00 142.00 625.00 2
9 142.00 625.00 146.00 625.00 2
10 146.00 625.00 156.00 630.00 2
11 156.00 630.00 160.00 630.00 2
12 160.00 630.00 170.00 635.00 2
13 170.00 635.00 174.00 635.00 2
14 174.00 635.00 184.00 640.00 2
15 184.00 640.00 188.00 640.00 2
16 188.00 640.00 198.00 645.00 2
17 198.00 645.00 202.00 645.00 2
18 202.00 645.00 212.00 650.00 1
19 212.00 650.00 216.00 650.00 1
20 216.00 650.00 226.00 655.00 1
21 226.00 655.00 326.00 655.00 1
22 90.00 600.00 95.00 600.00 3
23 .00 595.00 95.00 600.00 4
24 95.00 600.00 100.00 595.00 4
25 100.00 595.00 326.00 607.56 4
26 .00 586.00 326.00 604.00 5
27 .00 580.00 326.00 598.00 6
28 .00 574.00 326.00 592.00 7

ISOTROPIC SOIL PARAMETERS
7 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.

75 75 100 20.0 .00 0 1

85 85 100 26.0 .00 0o 1

17.0 170 50 27.0 .00 0 2
18.0 180 100 30.0 .00 0 2
18.0 18.0 100 33.0 .00 0 2
19.0 19.0 50 45.0 .00 0 2
21.0 21.0 200 450 .00 0 2

~NoO UM WNR

2 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of Water = 10.00

Piezometric Surface No. 1 Specified by 5 Coordinate Points
Point  X-Water Y-Water
No. (ft) (ft)

1 .00 600.00
2 90.00  605.00

3 100.00  595.00
4 226.00 621.00
5 326.00 622.00

Piezometric Surface No. 2 Specified by 2 Coordinate Points

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

1 .00  582.00
2 326.00 600.00

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. (ft) (ft) (ft) (ft)

1 .00 550.00 326.00 550.00

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

Janbus Empirical Coef. is being used for the case of c & phi both >0
1600 Trial Surfaces Have Been Generated.

40 Surfaces Initiate From Each Of 40 Points Equally Spaced
Along The Ground Surface Between X = 80.00 ft.
and X =100.00 ft.

Each Surface Terminates Between X =216.00 ft.
and X =236.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = .00 ft.

10.00 ft. Line Segments Define Each Trial Failure Surface.

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

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

Failure Surface Specified By 18 Coordinate Points

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

90.77  605.38
100.23  602.13
109.92  599.69
119.79  598.08
129.76  597.30
139.76  597.37
149.72  598.28
159.57  600.02
169.23  602.59
10 178.64  605.97
11 187.74  610.13
12 196.45 615.04
13 204.72  620.67
14 212.48  626.97
15 219.68 633.91
16 226.27  641.43
17 23221 649.48
18 235.60 655.00

OCoOoO~NOOUO_WNRE
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Individual data on the 38 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)
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9.2
2
3.8
5.9
4.1
3.1
.9
18
8.2
18
22
7.8
2.2
4.0
3.7
6.3
3.6
4
9.2
.8
4.0
4.6
5.4
37
.3
8.1
4
16
4.0
2.7
7.3
.5
35
3.7
6.3
3
5.9
3.4

Failure Surface Specified By 18 Coordinate Points

Point
No.

SBoo~NourwN R
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3065 0 .0
151 0 0
2675 0 .0
5560 .0 .0
5066 .0 .0
4234 0 .0
1309 .0 16
2624 .0 120
14086 .0 1753
339.0 .0 622
4317 .0 891
1623.0 .0 385.0
5131 .0 1314
926.4 .0 248.9
879.9 .0 2478
1579.8 .0 4420
9185 .0 256.1
1102 .0 31.9
24278 .0 652.0
209.7 .0 531
1068.1 .0 261.1
12246 .0 2712
1432.7 .0 264.7
976.3 .0 1388
66.4 0 86
2021.3 0 130.8
94.2 o .0
382.9 0 0
936.5 0 0
528.2 0 0
13415 0 0
831 0 .0
563.6 0 0
518.4 0 0
7540 . Rk
280 0 0
424.9 o 0
70.3 o .0

X-Surf  Y-Surf

f @
86.15 604.79
95.65 601.66
105.37  599.31
11525 597.76
12522  597.01
13522 597.07
14519  597.93
155.05 599.60
164.74  602.07
17420  605.30
183.37  609.30
192,18  614.02
200.59 619.43
208.53  625.51
215.95 63222
222.80 639.50
229.05 647.31
234.23  655.00
1.630 ***

o.
<)
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o
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o
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Failure Surface Specified By 18 Coordinate Points

Point
No.

©CO~NOOAWNRE

X-Surf  Y-Surf

f @
86.67 604.81
96.20 601.79
10594  599.53
115.83  598.05
12581 597.35
135.81 597.45
14577  598.33
155.63  599.99
165.33  602.43
174.80 605.63
183.99  609.56
192.85 614.21
201.31 619.54
209.32  625.52
216.84  632.12
223.81  639.29
230.19 646.99
235.83  655.00
1.636 ***

<)

ocoooo

Failure Surface Specified By 19 Coordinate Points

Point  X-Surf
No. (ft)
1 81.54
2 91.07
3 100.80
4 110.68
5 120.65
6 130.65
7 140.62
8 150.52
9 160.27
10 169.83
11 179.15
12 188.16
13 196.82
14 205.07
15 212.88
16 220.19
17 226.97
18 233.17
19 235.88

Y-Surf
(ft)

604.53
601.51
599.21
597.66
596.85
596.80
597.51
598.96
601.16
604.09
607.73
612.07
617.07
622.72
628.97
635.79
643.14
650.98
655.00

wkx ] 638 WK

Failure Surface Specified By 19 Coordinate Points

Point  X-Surf
No. (ft)
1 84.10
2 93.61
3 103.33
4 113.20
5 123.17
6 133.17
7 143.14
8 153.03
9 162.76
10 172.29
11 181.55
12 190.48
13 199.04
14 207.17
15 214.82
16 221.95
17 228.51
18 234.46
19 235.89

Y-Surf
()

604.67
601.57
599.23
597.64
596.83
596.80
597.55
599.08
601.37
604.42
608.19
612.68
617.85
623.67
630.11
637.13
644.68
652.71
655.00

N

Failure Surface Specified By 19 Coordinate Points

Point  X-Surf
No. (ft)
1 84.10
2 93.64
3 103.38
4 113.26
5 123.24
6 133.24
7 143.20
8 153.07
9 162.79
10 172.29
11 181.52
12 190.43
13 198.95
14 207.04
15 214.65
16 221.73
17 228.24
18 234.14
19 234.85

Y-Surf
(W]

604.67
601.66
599.39
597.89
597.17
597.22
598.05
599.65
602.02
605.13
608.98
613.53
618.76
624.64
631.12
638.19
645.78
653.85
655.00

w1 641 FEF

Failure Surface Specified By 19 Coordinate Points



115.14 601.24
12491  599.13
134.84 597.95

3
Point  X-Surf  Y-Surf 4
5
6 14484  597.72
7
8

No.  (ft)  (ft)

1 82.05 604.56 154.81 598.44
2 91.60 601.57 164.67  600.10
3 101.34  599.32 9 17433  602.69
4 111.22  597.80 10 183.70  606.19
5 121.19  597.04 11 192.69  610.57
6 13119 597.03 12 201.23  615.77
7 141.17  597.77 13 209.23  621.77
8 151.05 599.26 14 216.63  628.50
9 160.80  601.50 15 223.35 635.90
10 170.35  604.46 16 229.35  643.90
11 179.65 608.13 17 23455 652.44
12 188.65 612.50 18 235.79  655.00
13 197.29  617.53
14 205.53  623.20
15 21331 629.48 1,649 M+
16 220.61 636.32
17 227.36  643.69
18 23354 651.56
19 235.85 655.00 1

Y A X | S F T
wk ] G4 Hek

.00 144.10 288.20 432.30 576.40 720.50

X .00 + +. + + L +
Failure Surface Specified By 18 Coordinate Points -
- 4
Point  X-Surf  Y-Surf - hid
No. (ft) (ft) - 11+
144.10 + 11
1 88.21  604.90 - L1
2 97.75 601.92 - L1Dx
3 107.50 599.71 - W1
4 117.40 598.28 - .1
5 127.38 597.64 -
6 137.38 597.81 A 288.20 +
7 147.33  598.76 -
8 157.18  600.51 - L =W *
9 166.85  603.04

10 176.30  606.33
11 185.45 610.36
12 194.25 615.11

X 43230 +

13 202.65 620.54 -
14 210.58  626.63 -
15 218.01 633.33 -
16 22487 64059 -
17 231.14 648.39 -
18 235.64  655.00 I 576.40 +
wek ] G4G  FrE R
S 72050 +
Failure Surface Specified By 18 Coordinate Points -
Point  X-Surf  Y-Surf 864.60 +
No. (ft) (ft) -
1 86.15 604.79 -
2 95.70 601.81 -
3 105.45  599.60 -
4 11535 598.16 F 1008.70 +
5 125.33 59751 -
6 135.33 597.65 -
7 14528  598.58 -
8 155.14  600.29 -
9 164.82 602.78 -
10 174.28 606.02 T 1152.80 +
11 183.46  610.00
12 192.29 614.69 ** PCSTABL5M **
13 200.72 620.06
14 208.70 626.09 by
15 216.19 632.72 Purdue University
16 22312  639.93 1
17 229.46 647.66
18 234.58  655.00 --Slope Stability Analysis--
Simplified Janbu, Simplified Bishop
or Spencer's Method of Slices
wek ] B4 Fr*
Run Date:
Time of Run:
Run By:
Failure Surface Specified By 18 Coordinate Points Input Data Filename:  americ4c.txt
Output Filename: americ4c.sai

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

1 96.41  608.21 PROBLEM DESCRIPTION AT. SANITARIO Americana - CORTE A - (ame
2 105.61 604.28 ric4c.DAT)



BOUNDARY COORDINATES

21 Top Boundaries
28 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. (ft) (ft) (ft) (ft) Below Bnd
1 .00 600.00 90.00 605.00 3
2 90.00 605.00 100.00 610.00 2
3 100.00 610.00 104.00 610.00 2
4 104.00 610.00 114.00 615.00 2
5 114.00 615.00 118.00 615.00 2
6 118.00 615.00 128.00 620.00 2
7 128.00 620.00 132.00 620.00 2
8 132.00 620.00 142.00 625.00 2
9 142.00 625.00 146.00 625.00 2
10 146.00 625.00 156.00 630.00 2
11 156.00 630.00 160.00 630.00 2
12 160.00 630.00 170.00 635.00 2
13 170.00 635.00 174.00 635.00 2
14 174.00 635.00 184.00 640.00 2
15 184.00 640.00 188.00 640.00 2
16 188.00 640.00 198.00 645.00 2
17 198.00 645.00 202.00 645.00 2
18 202.00 645.00 212.00 650.00 1
19 212.00 650.00 216.00 650.00 1
20 216.00 650.00 226.00 655.00 1
21 226.00 655.00 326.00 655.00 1
22 90.00 600.00 95.00 600.00 3
23 .00 59500 95.00 600.00 4
24 95.00 600.00 100.00 595.00 4
25 100.00 595.00 326.00 607.56 4
26 .00 586.00 326.00 604.00 5
27 .00 580.00 326.00 598.00 6
28 .00 574.00 326.00 592.00 7

ISOTROPIC SOIL PARAMETERS

7 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.
1 105 105 120 320 .00 0 1
2 135 135 250 270 .00 0 1
3 170 170 50 27.0 .00 .0 2
4 18.0 18.0 10.0 30.0 .00 .0 2
5 18.0 180 10.0 33.0 .00 0 2
6 190 190 50 450 .00 0 2
7 210 210 20.0 450 .00 .0 2

2 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of Water = 10.00

Piezometric Surface No. 1 Specified by 5 Coordinate Points

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

1 .00  600.00

2 90.00  605.00

3 100.00  595.00

4 226.00 621.00

5 326.00 622.00

Piezometric Surface No. 2 Specified by 2 Coordinate Points

Point  X-Water Y-Water
No. (ft) (ft)
1 .00 582.00
2 326.00 600.00

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

Slice Width Weight

No. (fy (f) () ()

1 .00 550.00 326.00 550.00

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

Janbus Empirical Coef. is being used for the case of ¢ & phi both >0
1600 Trial Surfaces Have Been Generated.

40 Surfaces Initiate From Each Of 40 Points Equally Spaced
Along The Ground Surface Between X = 80.00 ft.
and X =100.00 ft.

Each Surface Terminates Between X =216.00 ft.
and X =236.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = .00 ft.

10.00 ft. Line Segments Define Each Trial Failure Surface.

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

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

Failure Surface Specified By 17 Coordinate Points

Point  X-Surf  Y-Surf
No. (ft) (ft)
1 81.03  604.50
2 90.47 601.21
3 100.17 598.79
4 110.05 597.25
5 120.03  596.61
6 130.03  596.86
7 139.96 598.02
8 149.75  600.06
9 159.32  602.98
10 168.58  606.74
11 177.47 611.33
12 185.90 616.70
13 193.83  622.80
14 201.17 629.59
15 207.86 637.02
16 213.87 645.02
17 217.37  650.69

ek D015 Wk

Individual data on the 38 slices

Water Water Tie Tie
Force Force Force Force

Earthquake
Force Surcharge

Top Bot Norm Tan Hor Ver Load

Ft(m) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg)

0 2763 .0 .0 0O o0 0 0 0
5 243 0 130 0O o0 0 0 0
44 3387 0 56.6 0O 0 0 0 o0
5.1 6382 .0 .0 .0 .0 .0 .0
2 260 0 0 0O 0 0 0 0
38 5946 0 .0 0O o0 0 0 0
6.1 11269 .0 .0 0O o0 o0 o0 0
.7 140.0 .0 .0 .0 0 0 .0 .0
33 7599 .0 145 0O 0 0 0 o0
40 9792 0 564 0O 0 0 0 O
20 5168 .0 449 0O o0 0 o0 O
8.0 2291.2 .0 253.6 0 0 .0 .0 .0
20 6345 .0 825 0O o0 0 0 o0
20 6126 .0 86.0 0O o0 0 0 o0
8.0 2626.6 .0 3824 0O 0 0 0 0
2.0 7225 .0 106.6 0 0 0 .0 .0
4.0 14116 .0 208.9 O 0 0 0 0
3.8 13301 .0 1955 0O 0 0 0 0
6.2 23136 .0 3134 0O 0 0 0 0
3.3 1232.2 .0 150.3 0 0 .0 .0 .0
7 2483 0 303 0O 0 0 0 o0
8.6 31440 .0 296.3 0O 0 0 0 0
14 5280 .0 342 0 0 0 .0 .0



24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

4.0
2.4
11
6.5
19
21
5.8
4.2
3.2
.8
5.9
4.1
19
21
14

Failure Surface Specified By 18 Coordinate Points

Point
No.

©CO~NOOAWNR

Failure Surface Specified By 17 Coordinate Points

Point
No.

Boo~NouhwN R

PRERRR R R
No b wN e

1430.5
808.5
381.6

2201.5
614.8
636.4

1643.8

1083.4
720.9

168.5
781.8
399.3
122.0
73.0

11.0

.0 594
.0 95
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

(ft) (ft)
81.03 604.50
90.48  601.25
100.18  598.83
110.06 597.26
120.04 596.55
130.03  596.71
139.98  597.75
149.80 599.64
159.42  602.38
168.76  605.94
177.76  610.30
186.35 615.43
194.46 621.28
202.03 627.81
209.00 634.98
21532  642.73
220.95 650.99
22211  653.05
2.017 ***

X-Surf  Y-Surf

(ft) (ft)
8256  604.59
92.01 601.30
101.71 598.87
111.59 597.31
12156  596.65
13156  596.89
14150 598.02
151.29 600.03
160.87  602.91
170.15  606.64
179.06 611.19
187.52 616.51
19547 62257
202.85 629.32
209.60  636.70
215.66 644.66
220.40 652.20
2.018 ***
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Failure Surface Specified By 18 Coordinate Points

Point
No.

©O~NOOAWNER

X-Surf
(ft)

80.51
89.99
99.71
109.58
119.56
129.56
139.51
149.35
159.01
168.41
177.49
186.20
194.46
202.21
209.41
216.01
221.95

Y-Surf
(ft)

604.47
601.29
598.91
597.35
596.63
596.75
597.70
599.49
602.09
605.49
609.67
614.60
620.24
626.55
633.49
641.01
649.05

000000, 0o o
oo CooPOpnCn.

o

18

Hkk

Failure Surface Specified By 18 Coordinate Points

Point
No.

OCO~NOOAWNRE

Failure Surface Specified By 18 Coordinate Points

Point
No.

O©O~NO U~ WNRE

Failure Surface Specified By 18 Coordinate Points

Point
No.

O©oO~NO A WNRE

225.44

2.020

654.72

ok

X-Surf  Y-Surf

m
82.05 604.56
9154 60141
101.27 599.09
111.16  597.60
121.14  596.95
131.14 597.16
141.08 598.22
150.90  600.13
160.52  602.86
169.87  606.40
178.89 610.72
187.50 615.80
195.65 621.59
203.28  628.05
210.34 635.14
216.76  642.80
22251  650.99
224.37 654.18
2.026 ***

X-Surf
(ft)

83.08
92.56
102.28
112.17
122.15
132.15
142.08
151.88
161.47
170.77
179.72
188.24
196.28
203.76
210.63
216.85
222.36
222.77

2.027

Y-Surf
(ft)

604.62
601.43
599.09
597.61
596.99
597.25
598.38
600.38
603.22
606.89
611.36
616.59
622.54
629.18
636.44
644.27
652.62
653.38

ok

X-Surf  Y-Surf

m ()
8256  604.59
92.09 601.55
101.84  599.30
111.73 597.86
121.71  597.23
131.71 59741
141.66  598.42
151.49 600.24
161.14 602.85
170.55 606.24
179.65  610.40
188.38 615.28
196.67 620.86
204.49  627.10
211.77 633.96
218.46 641.39
22452  649.34
228.14  655.00
2.030 ***



Failure Surface Specified By 17 Coordinate Points

- 1
- **
- 1
Point  X-Surf  Y-Surf 144.10 + 21%*
No. (ft) (ft) - .19*
- o
1 84.10 604.67 - W1
2 9359 601.50 - .0
3 103.32  599.20 -
4 113.22 597.81 A 288.20 +
5 123.21  597.33 -
6 133.20 597.78 - L =W *
7 143.11 599.13 -
8 152.85 601.39 -
9 162.34  604.53 -
10 171.51 608.53 X 43230 +
11 180.27 613.35 -
12 188.55 618.95 -
13 196.29 625.29 -
14 20341 63231 -
15 209.85 639.96 -
16 21557 648.16 | 576.40 +
17 216.85 650.43 -
wek D (030 Rr* R
S 720.50 +
Failure Surface Specified By 17 Coordinate Points -
864.60 +
Point  X-Surf  Y-Surf -
No. (ft) (ft) -
1 81.54 604.53 -
2 91.05 601.43 -
3 100.79 599.18 F 1008.70 +
4 110.69  597.79 -
5 120.68 597.29 -
6 130.67 597.67 -
7 140.59 598.92 -
8 150.36  601.05 -
9 159.91  604.03 T 1152.80 +

10 169.16  607.84
11 178.03 612.45
12 186.46  617.83
13 194.39  623.92
14 201.75  630.69
15 208.48  638.09
16 21453  646.05
17 217.49  650.74

ek D030 F

Failure Surface Specified By 18 Coordinate Points

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

1 8256  604.59
2 92,10 601.58
3 101.85  599.35
4 111.74  597.89
5 121.72  597.23
6 131.72  597.37
7 141.68 598.30
8 151.53  600.02
9 161.21  602.52
10 170.66  605.78
11 179.83  609.79
12 188.64 614.51
13 197.05 619.91
14 205.01 62597
15 21246  632.65
16 219.35 639.89
17 225.64  647.66
18 230.67  655.00

Wk D (03] ek

X .00 4




** PCSTABLSM **

by
Purdue University

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

Run Date:

Time of Run:

Run By:

Input Data Filename:  americ5a.txt
Output Filename: americba.sai

PROBLEM DESCRIPTION AT. SANITARIO Americana - CORTE A - (ame
ric4a.DAT)

BOUNDARY COORDINATES
21 Top Boundaries
28 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. (ft) (ft) (ft) (fty Below Bnd

1 .00 600.00 90.00 605.00 3
2 90.00 605.00 100.00 610.00 2
3 100.00 610.00 104.00 610.00 2
4 104.00 610.00 114.00 615.00 2
5 11400 615.00 118.00 615.00 2
6 118.00 615.00 128.00 620.00 2
7 128.00 620.00 132.00 620.00 2
8 132.00 620.00 142.00 625.00 2
9 142.00 625.00 146.00 625.00 2
10 146.00 625.00 156.00 630.00 2
11 156.00 630.00 160.00 630.00 2
12 160.00 630.00 170.00 635.00 2
13 170.00 635.00 174.00 635.00 2
14 174.00 635.00 184.00 640.00 2
15 184.00 640.00 188.00 640.00 2
16 188.00 640.00 198.00 645.00 2
17 198.00 645.00 202.00 645.00 2
18 202.00 645.00 212.00 650.00 1
19 212.00 650.00 216.00 650.00 1
20 216.00 650.00 226.00 655.00 1
21 226.00 655.00 326.00 655.00 1
22 90.00 600.00 95.00 600.00 3
23 .00 595.00 95.00 600.00 4
24 95.00 600.00 100.00 595.00 4
25 100.00 595.00 326.00 607.56 4
26 .00 586.00 326.00 604.00 5
27 .00 580.00 326.00 598.00 6
28 .00 574.00 326.00 592.00 7

ISOTROPIC SOIL PARAMETERS
7 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.

75 75 100 20.0 .00 0 1

85 85 100 26.0 .00 0o 1

17.0 170 50 27.0 .00 0 2
18.0 180 100 30.0 .00 0 2
18.0 18.0 100 33.0 .00 0 2
19.0 19.0 50 45.0 .00 0 2
21.0 21.0 200 450 .00 0 2

~NoO UM WNR

2 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of Water = 10.00

Piezometric Surface No. 1 Specified by 5 Coordinate Points
Point  X-Water Y-Water
No. (ft) (ft)

1 .00 600.00
2 90.00  605.00

3 100.00  595.00
4 226.00  630.00
5 326.00 631.00

Piezometric Surface No. 2 Specified by 2 Coordinate Points

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

1 .00  582.00
2 326.00 600.00

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. (ft) (ft) (ft) (ft)

1 .00 550.00 326.00 550.00

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

Janbus Empirical Coef. is being used for the case of c & phi both >0
1600 Trial Surfaces Have Been Generated.

40 Surfaces Initiate From Each Of 40 Points Equally Spaced
Along The Ground Surface Between X = 80.00 ft.
and X =100.00 ft.

Each Surface Terminates Between X =216.00 ft.
and X =236.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = .00 ft.

10.00 ft. Line Segments Define Each Trial Failure Surface.

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

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

Failure Surface Specified By 18 Coordinate Points

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

90.77  605.38
100.23  602.13
109.92  599.69
119.79  598.08
129.76  597.30
139.76  597.37
149.72  598.28
159.57  600.02
169.23  602.59
10 178.64  605.97
11 187.74  610.13
12 196.45 615.04
13 204.72  620.67
14 212.48  626.97
15 219.68 633.91
16 226.27  641.43
17 23221 649.48
18 235.60 655.00

OCoOoO~NOOUO_WNRE

wkk 1303 Rk

Individual data on the 38 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)



OCO~NOOAWNRE

9.2
2
3.8
5.9
4.1
.3
3.7
18
8.2
18
22
7.8
2.2
4.0
3.7
6.3
3.6
4
9.2
.8
4.0
4.6
5.4
3.7
.3
8.4
16
4.0
2.7
6.4
.9
.5
35
3.7
6.3
3
5.9
3.4

Failure Surface Specified By 18 Coordinate Points

Point
No.

SBoo~NourwN R

PRERRRRPR
ONO A WN R

3065 0 .0
151 0 0
267.5 o .0
556.0 o .0
5066 .0 .0
419 0 0
5124 .0 294
2624 .0 355
1408.6 0 308.1
339.0 0 96.4
431.7 0 1353
1623.0 .0 5708
513.1 0 1926
926.4 0 366.7
879.9 0 367.0
1579.8 .0 667.2
918.5 0 396.3
1102 .0 498
24278 .0 1066.8
209.7 .0 915
1068.1 .0 467.7
12246 .0 526.3
1432.7 .0 590.4
976.3 .0 379.6
66.4 .0 26.7
21155 .0 7445
3829 .0 1165
936.5 .0 2483
528.2 .0 1257
11856 .0 136.1
1559 0 0
831 0 .0
5636 .0 .0
5184 0 .0
7540 0 0
280 0 0
424.9 o 0
70.3 o .0

X-Surf  Y-Surf

f @
96.41 608.21
105.61 604.28
11514 601.24
12491 599.13
134.84  597.95
144.84  597.72
154.81  598.44
164.67  600.10
17433  602.69
183.70  606.19
192.69 610.57
201.23  615.77
209.23  621.77
216.63  628.50
22335 63590
229.35 643.90
23455 65244
235.79  655.00
1.395 ***
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Failure Surface Specified By 18 Coordinate Points

Point
No.

©CO~NOOAWNRE

X-Surf  Y-Surf

f @
9590 607.95
105.14 604.13
11470  601.20
12449  599.17
134.43  598.06
144.43  597.89
154.40  598.65
164.26  600.34
17391 602.94
183.28  606.44
192.28  610.79
200.84  615.97
208.87 621.92
216.32  628.60
22311 63594
229.18  643.89
23448  652.37
235.80 655.00
1.401 **
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Failure Surface Specified By 18 Coordinate Points

Point
No.

OoO~NO A WNRE

Failure Surface Specified By 18 Coordinate Points

Point
No.

OoO~NOOAWNRE

Failure Surface Specified By 18 Coordinate Points

Point
No.

OO~NO A WNRE

Failure Surface Specified By 18 Coordinate Points

Point
No.

X-Surf  Y-Surf

m (M
96.92 608.46
106.10  604.49
115.62 601.42
125.39 599.28
135.32  598.10
14531  597.89
155.29  598.65
165.14 600.36
174.78  603.02
184.12  606.60
193.06 611.07
201.54 616.38
209.46  622.48
216.75 629.32
223.35 636.84
229.19 644.95
234.22  653.60
234.86  655.00
1.404 ***

X-Surf  Y-Surf
(GO
86.15 604.79
95.65 601.66
105.37  599.31
11525 597.76
12522  597.01
135.22  597.07
14519  597.93
155.05 599.60
164.74  602.07
174.20  605.30
183.37  609.30
192.18  614.02
200.59  619.43
208.53  625.51
21595 632.22
222.80 639.50
229.05 64731
234.23  655.00
1.405 ***

X-Surf  Y-Surf

m ()
86.67 604.81
96.20 601.79
105.94  599.53
115.83 598.05
125.81 597.35
135.81 597.45
14577  598.33
155.63 599.99
165.33  602.43
174.80 605.63
183.99  609.56
192.85 614.21
201.31 619.54
209.32  625.52
216.84 632.12
223.81 639.29
230.19 646.99
235.83  655.00
1.409 ***

X-Surf
(ft)

Y-Surf
(ft)



1 94.36 607.18
2 103.68  603.57
3 113.30  600.82
4 123.12  598.96
5 133.08 598.01
6 143.08 597.98
7 153.04 598.85
8 162.88  600.64
9 17252  603.32
10 181.87 606.86
11 190.85 611.25
12 199.40 616.44
13 207.44  622.39
14 21490 629.05
15 221.72  636.36
16 227.84  644.27
17 23321 652.70
18 23440  655.00

Wk ] 412 ek

Failure Surface Specified By 17 Coordinate Points

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

1 97.95  608.97
2 107.02 604.78
3 116.48 601.53
4 126.22  599.26
5 136.14  598.00
6 146.14  597.76
7 156.11  598.55
8 165.95 600.35
9 17555 603.14
10 184.81  606.90
11 193.64 611.59
12 201.95 617.16
13 209.64  623.55
14 216.65 630.69
15 222,88 63851
16 228.28  646.92
17 232.37  655.00

wx 1414w

Failure Surface Specified By 18 Coordinate Points

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

9231  606.15

101.76  602.88
111.45 600.43
121.32  598.81
131.29  598.04
14129 598.13
151.25  599.06
161.09 600.84
170.74  603.45
10 180.14  606.88
11 189.21  611.09
12 197.88 616.06
13 206.11  621.75
14 213.81 628.12
15 22095 635.13
16 227.46  642.72
17 233.31 650.83
18 235.80 655.00

©O~NOOAWNER
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Failure Surface Specified By 18 Coordinate Points

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

98.46  609.23
107.59  605.14
117.07  601.97
126.82  599.76
136.75  598.53
146.75  598.29
156.72  599.04

~NoOo A WN R

8 166.57  600.77
9 176.19  603.48
10 18551 607.12
11 194.41  611.67
12 202.82 617.08
13 210.65 623.30
14 217.83  630.27
15 22428 63791
16 229.94  646.15
17 23476  654.91
18 234.79  655.00

wkk ] A5 Rk

.00 144.10 288.20 432.30 576.40 720.50

X .00 +--

S

- 3

- A1
144.10 + 11
- W1
- P
- JAw
- .1
A 288.20 +
: L
X 432.30 +
| 576.40 +
S 720.50 +
864.60 +
F 1008.70 +
T 1152.80 +

** PCSTABLSM **

by
Purdue University

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

Run Date:

Time of Run:

Run By:

Input Data Filename: ~ americ5c.txt
Output Filename: americ5c¢.sai

PROBLEM DESCRIPTION AT. SANITARIO Americana - CORTE A - (ame

ric5¢.DAT)

BOUNDARY COORDINATES



21 Top Boundaries
28 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. (ft) (ft) (ft) (fty  Below Bnd
1 .00 600.00 90.00 605.00 3
2 90.00 605.00 100.00 610.00 2
3 100.00 610.00 104.00 610.00 2
4 104.00 610.00 114.00 615.00 2
5 11400 615.00 118.00 615.00 2
6 118.00 615.00 128.00 620.00 2
7 128.00 620.00 132.00 620.00 2
8 132.00 620.00 142.00 625.00 2
9 142.00 625.00 146.00 625.00 2
10 146.00 625.00 156.00 630.00 2
11 156.00 630.00 160.00 630.00 2
12 160.00 630.00 170.00 635.00 2
13 170.00 635.00 174.00 635.00 2
14 174.00 635.00 184.00 640.00 2
15 184.00 640.00 188.00 640.00 2
16 188.00 640.00 198.00 645.00 2
17 198.00 645.00 202.00 645.00 2
18 202.00 645.00 212.00 650.00 1
19 212.00 650.00 216.00 650.00 1
20 216.00 650.00 226.00 655.00 1
21 226.00 655.00 326.00 655.00 1
22 90.00 600.00 95.00 600.00 3
23 .00 59500 95.00 600.00 4
24 95.00 600.00 100.00 595.00 4
25 100.00 595.00 326.00 607.56 4
26 .00 586.00 326.00 604.00 5
27 .00 580.00 326.00 598.00 6
28 .00 574.00 326.00 592.00 7

ISOTROPIC SOIL PARAMETERS

7 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.
1 105 105 12.0 32.0 .00 .0 1
2 135 135 250 270 .00 0 1
3 170 170 50 27.0 .00 0 2
4 180 180 100 30.0 .00 0 2
5 180 180 10.0 33.0 .00 .0 2
6 190 190 50 450 .00 0 2
7 21.0 210 200 450 .00 0 2

2 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of Water = 10.00

Piezometric Surface No. 1 Specified by 5 Coordinate Points

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

1 .00  600.00

2 90.00 605.00

3 100.00  595.00

4 226.00 630.00

5 326.00 631.00

Piezometric Surface No. 2 Specified by 2 Coordinate Points

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

1 .00 582.00

2 326.00 600.00

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. (ft) (ft) ft)y  (f)
1 .00 550.00 326.00 550.00

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

Janbus Empirical Coef. is being used for the case of c & phi both >0
1600 Trial Surfaces Have Been Generated.

40 Surfaces Initiate From Each Of 40 Points Equally Spaced
Along The Ground Surface Between X = 80.00 ft.
and X =100.00 ft.

Each Surface Terminates Between X =216.00 ft.

and X =236.00 ft.

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

.00 ft.

10.00 ft. Line Segments Define Each Trial Failure Surface.

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

First.

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

Failure Surface Specified By 19 Coordinate Points

Point  X-Surf  Y-Surf
No. m ()
1 8154 604.53
2 91.07 601.51
3 100.80 599.21
4 110.68 597.66
5 120.65 596.85
6 130.65 596.80
7 140.62 597.51
8 150.52 598.96
9 160.27 601.16
10 169.83  604.09
11 179.15 607.73
12 188.16 612.07
13 196.82  617.07
14 205.07 622.72
15 212.88  628.97
16 220.19 635.79
17 226.97 643.14
18 233.17  650.98
19 235.88  655.00

wex ] 879wk

Individual data on the 41 slices

8.5
11
3.2
5.8
.8
3.2
6.0
7
33
4.0
26
7.4
2.6
1.4
8.6
1.4
4.0
4.5
55
4.0
.3
9.6
2
4.0
51
4.9

Water Water

Force Force Force Force
Slice Width Weight
Ft(m) Lbs(kg)

226.8
51.9
2225
659.3
116.0
476.4
1067.5
149.3
745.7
959.8
669.1
2116.5
829.6
422.0
2905.5
502.2
1457.8
1677.2
2149.7
1584.9
106.7
3859.4
68.8
1623.3
2054.1
1957.7

Top Bot

.0 235
.0 296
0 .0
0 0
0 0
0 0
0 11
.0 291
.0 858
.0 874
.0 3489
.0 161.9
.0 894
.0 657.3
.0 1188
.0 359.3
.0 430.4
.0 5533
.0 4136
.0 286
.0 1006.9
.0 176
.0 416.7
.0 508.6
.0 454.7

o000

Tie

Norm Tan Hor Ver
Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg)
0 0 0o o0 0 0 0

.0

.0

.0

.0
.0

Tie

.0
.0

.0
.0
.0

.0
.0

co®

Earthquake

Force Surcharge
Load

0o 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
o .0 0
0 .0 0
0 0
.0
.0 0 0
.0 0o .0
.0 0 0
.0 o .0
.0 0 0
.0 0 0
.0 0 0
.0 0 0
o .0 0
o .0 0
0o .0 0

oo
ocoo
oo



27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

4.0
2
8.7
12
4.0
3.1
2.8
4.1
.9
3.1
4.2
5.8
1.0
6.2
2.7

Failure Surface Specified By 18 Coordinate Points

Point
No.

©CO~NOOAWNR

Failure Surface Specified By 18 Coordinate Points

Point
No.

Boo~NouhwN R

PRERR R R
ONO TR WN R

Failure Surface Specified By 18 Coordinate Points

Point
No.

Boo~NourwN R

[ e
onbwWN R

1564.3 .0 336.3
60.1 .0 126
32346 .0 590.0
4347 .0 633
1390.6 .0 164.9
7778 .0 752
6915 .0 256
9653 0 .0
976 0 0
6414 0 .0
7579 0 0
8910 0 .0
1260 0 0
5169 0 .0
571 0 0

X-Surf  Y-Surf
(ft) (ft)
80.51 604.47
89.99 601.29
99.71  598.91
109.58 597.35
119.56  596.63
129.56  596.75
139.51  597.70
149.35 599.49
159.01  602.09
168.41  605.49
177.49  609.67
186.20 614.60
194.46  620.24
202.21 626.55
209.41  633.49
216.01 641.01
221.95 649.05
22544  654.72
1.882 **

X-Surf  Y-Surf

(ft) (ft)
86.15 604.79
95.65 601.66
105.37  599.31
115.25 597.76
125.22 597.01
135.22  597.07
14519  597.93
155.05 599.60
164.74  602.07
17420  605.30
183.37  609.30
192.18 614.02
200.59 619.43
208.53  625.51
215.95 632.22
222.80 639.50
229.05 647.31
234.23  655.00
1.882 ***

X-Surf
(f)

81.03
90.48
100.18
110.06
120.04
130.03
139.98
149.80
159.42
168.76
177.76
186.35
194.46
202.03
209.00
215.32

Y-Surf
(f)

604.50
601.25
598.83
597.26
596.55
596.71
597.75
599.64
602.38
605.94
610.30
615.43
621.28
627.81
634.98
642.73

Cooooco®o.

o

Cobooooo.

CooocooCo.

©Cooooo®o.

Cooooo®o.

17
18

Hkk

Failure Surface Specified By 19 Coordinate Points

Point
No.

CoO~NOOAWNRE

Failure Surface Specified By 17 Coordinate Points

Point
No.

CoOo~NOOAWNERE

Failure Surface Specified By 19 Coordinate Points

Point
No.

CoO~NOOOAWNRE

220.95
222.11

1.882

650.99
653.05

Hohok

X-Surf  Y-Surf
(GO
82.05 604.56
91.60 601.57
101.34  599.32
111.22  597.80
121.19 597.04
131.19  597.03
141.17  597.77
151.05 599.26
160.80  601.50
170.35 604.46
179.65 608.13
188.65 612.50
197.29  617.53
205.53  623.20
213.31 629.48
220.61 636.32
227.36  643.69
233.54 651.56
235.85  655.00
1.883 ***

X-Surf  Y-Surf

()
8256  604.59
92.01 601.30
101.71  598.87
11159 597.31
121.56  596.65
131.56 596.89
14150 598.02
151.29  600.03
160.87  602.91
170.15 606.64
179.06  611.19
187.52 616.51
195.47 622.57
202.85 629.32
209.60 636.70
215.66  644.66
220.40  652.20
1.884 ***

X-Surf
(ft)

84.10
93.64
103.38
113.26
123.24
133.24
143.20
153.07
162.79
172.29
181.52
190.43
198.95
207.04
214.65
221.73
228.24
234.14
234.85

Y-Surf
(ft)

604.67
601.66
599.39
597.89
597.17
597.22
598.05
599.65
602.02
605.13
608.98
613.53
618.76
624.64
631.12
638.19
645.78
653.85
655.00

1.885 ***



.00 144.10 288.20 432.30 576.40 720.50

X 00 +--------- e Fommeeeee ommnee LAk +
Failure Surface Specified By 18 Coordinate Points -
- 1
Point  X-Surf  Y-Surf - **
No. (ft) (ft) - 1
144.10 + 1%
82.56 604.59 - WL
92.10 601.58 - L1
101.85  599.35 - AW
111.74  597.89 - .1

121.72  597.23 -
131.72  597.37 A 288.20 +
141.68 598.30 -
151.53  600.02
161.21  602.52
10 170.66  605.78
11 179.83  609.79 -
12 188.64 614.51 X 43230+
13 197.05 619.91

14 205.01 62597

15 212.46  632.65

16 219.35 639.89

17 225.64  647.66 -

18 230.67  655.00 | 576.40 +

©CO~NOUOAWNRE

N L R W

dokk l 885 dokk )

S 720.50 +

Failure Surface Specified By 19 Coordinate Points -
Point  X-Surf  Y-Surf 864.60 +
No. (ft) (ft) -

1 81.03 604.50 -
2 90.58  601.56 -
3 100.33  599.33 -
4 110.22 597.84 F 1008.70 +
5 120.19 597.08 -
6 130.19 597.07 -
7 140.16 597.80 -
8 150.05 599.27 -
9 159.81  601.48 -
10 169.37  604.40 T 1152.80 +
11 178.69  608.03
12 187.71 612.34
13 196.39 617.31
14 204.68  622.91
15 212.52 629.11
16 219.88 635.88
17 226.72  643.18
18 232.99  650.96
19 235.78  655.00

wx 1885w

Failure Surface Specified By 17 Coordinate Points

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

81.03  604.50

90.47  601.21

100.17  598.79
110.05 597.25
120.03  596.61
130.03  596.86
139.96  598.02
149.75  600.06
159.32  602.98
10 168.58 606.74
11 177.47  611.33
12 185.90 616.70
13 193.83  622.80
14 201.17  629.59
15 207.86  637.02
16 213.87 645.02
17 217.37  650.69

©CO~NOONWNR

wex 1886 R



** PCSTABLSM **

by
Purdue University

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

Run Date:

Time of Run:

Run By:

Input Data Filename:  americ3b.txt
Output Filename: americ3b.sai

PROBLEM DESCRIPTION AT. SANITARIO Americana - CORTE A - (ame
ric3a.DAT)

BOUNDARY COORDINATES
21 Top Boundaries
28 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. (ft) (ft) (ft) (fty Below Bnd

1 .00 600.00 90.00 605.00 3
2 90.00 605.00 100.00 610.00 2
3 100.00 610.00 104.00 610.00 2
4 104.00 610.00 114.00 615.00 2
5 11400 615.00 118.00 615.00 2
6 118.00 615.00 128.00 620.00 2
7 128.00 620.00 132.00 620.00 2
8 132.00 620.00 142.00 625.00 2
9 142.00 625.00 146.00 625.00 2
10 146.00 625.00 156.00 630.00 2
11 156.00 630.00 160.00 630.00 2
12 160.00 630.00 170.00 635.00 2
13 170.00 635.00 174.00 635.00 2
14 174.00 635.00 184.00 640.00 2
15 184.00 640.00 188.00 640.00 2
16 188.00 640.00 198.00 645.00 2
17 198.00 645.00 202.00 645.00 2
18 202.00 645.00 212.00 650.00 1
19 212.00 650.00 216.00 650.00 1
20 216.00 650.00 226.00 655.00 1
21 226.00 655.00 326.00 655.00 1
22 90.00 600.00 95.00 600.00 3
23 .00 595.00 95.00 600.00 4
24 95.00 600.00 100.00 595.00 4
25 100.00 595.00 326.00 607.56 4
26 .00 586.00 326.00 604.00 5
27 .00 580.00 326.00 598.00 6
28 .00 574.00 326.00 592.00 7

ISOTROPIC SOIL PARAMETERS
7 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.

85 85 100 260 .00 0 1

85 85 100 26.0 .00 0o 1

17.0 170 50 27.0 .00 0 1
18.0 180 100 30.0 .00 0 1
18.0 18.0 100 33.0 .00 0 1
19.0 19.0 50 45.0 .00 0o 1
21.0 21.0 200 450 .00 0 1

~NoO UM WNR

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of Water = 10.00

Piezometric Surface No. 1 Specified by 2 Coordinate Points
Point  X-Water Y-Water
No. (ft) (ft)

1 .00 582.00
2 326.00 600.00

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. ) ) () (ft)

1 .00 550.00 326.00 550.00

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

Janbus Empirical Coef. is being used for the case of ¢ & phi both >0
1600 Trial Surfaces Have Been Generated.

40 Surfaces Initiate From Each Of 40 Points Equally Spaced
Along The Ground Surface Between X = 80.00 ft.
and X =100.00 ft.

Each Surface Terminates Between X =216.00 ft.
and X =236.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = .00 ft.

10.00 ft. Line Segments Define Each Trial Failure Surface.

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

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

Failure Surface Specified By 18 Coordinate Points

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

87.18 604.84
97.10 603.56
107.07  602.87
117.07  602.78
127.06  603.29
137.00  604.40
146.85 606.10
156.59  608.38
166.17 611.24
10 175.56  614.67
11 184.73  618.66
12 193.65 623.19
13 202.28 628.24
14 210.59  633.80
15 218.56  639.85
16 226.14 646.36
17 233.33  653.32
18 234.87  655.00

OCoO~NOOAWNRE

wex ] 815wk

Individual data on the 37 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)
. . 0 0

1 28 125 0 0 .0 0 0

2 71 1662 0 .0 0o 0 0

3 29 1434 0 0 0o 0 o0 0 0
4 40 2304 0 0 0 0 o0 0 0
5 31 2035 .0 .0 0 0 0 0 0
6 69 6138 0 .0 0o 0 0 0 0
7 31 3188 .0 .0 0o 0 o0 0 0
8 9 960 0 0 0 0 o0 o .0
9 91 10938 .0 .0 0 0 o0 0 0
10 9 1311 0 0 0o 0 0 0o .0
11 40 5569 .0 .0 0o 0 o0 0 0
12 50 7278 0 .0 0o 0 o0 0 0
13 50 8043 0 .0 0 0 o0 0 0
14 40 6594 0 0 0o o0 0 0 0



15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

.9
9.1
.6
3.4
6.2
3.8
4.0
16
8.4
7
33
5.7
4.3
4.0
.3
8.3
14
4.0
26
7.4
A
7.2
15

Failure Surface Specified By 18 Coordinate Points

Point
No.

Boo~NouhrwNR

PRERR R R
ONOUTAWN R

Failure Surface Specified By 18 Coordinate Points

Point
No.

©CO~NOUAWNR

Failure Surface Specified By 18 Coordinate Points

Point
No.

ONOUOAWNRE

139.3
1597.1
108.6
612.0
1113.1
719.3
735.3
279.2
1533.3
1343
569.2
944.3
719.0
615.2
40.3
1144.2
183.2
462.7
255.5
638.7
10.7
315.1
11.0

<)

D, . . O
OO0OO0O0O T 5H0O0O0OO KO~ o

<) .
o ocooog

D, . . O
OO0 TH0O0OO /0O~ o

o

©o5°sooo:
o

X-Surf  Y-Surf

(ft) (ft)
87.18 604.84
97.11  603.65
107.09  603.04
117.09 603.01
127.07  603.56
137.01  604.70
146.86  606.41
156.60 608.70
166.18  611.55
17559  614.95
184.77  618.90
193.72  623.37
202.38  628.36
210.74  633.85
218.77 639.82
226.43  646.24
233.71  653.10
23550  655.00
1.816 ***

X-Surf  Y-Surf

(ft) (ft)
86.67 604.81
96.61 603.71
106.59  603.17
116.59 603.20
126.57  603.80
136.51  604.96
146.36  606.68
156.09 608.96
165.68  611.79
175.10 615.16
184.31  619.06
193.28  623.47
201.99 628.39
210.41  633.79
218,50 639.66
226.25 645.98
233.63 652.73
235.84  655.00
1.816 ***

X-Surf
(f)

87.18
97.06
107.03
117.02
127.02
136.97
146.84
156.59

Y-Surf
(f)

604.84
603.33
602.44
602.18
602.54
603.52
605.13
607.35

<)

cooog

B PSR S =
OO0OO0O0O " 500O0 0O~ o

o

D, . O, O
OO0 TH0O0OO /0O~ o

o

ocooog

©o

o .
o ocooog

D, . o, O
OO0OO0O0O "0 O0O0 KO~ o

<)

o0 .. ..
o ooobog

D, . O, O
OO0 "TH0O0OO 0O~ o

o

55 bbob:
o oooogmn

b9 bbb, 00, 0
oooo 09000~ o

o.

10
11
12
13
14
15
16
17
18

Failure Surface Specified By 17 Coordinate Points

Point
No.

WoOo~NOOAWNERE

Failure Surface Specified By 18 Coordinate Points

Point
No.

O©oO~NO A WNRE

Failure Surface Specified By 17 Coordinate Points

Point
No.

OoO~NO A WNRE

166.18
175.57
184.74
193.63
202.22
210.48
218.36
225.84
232.90
234.82

1.817

610.18
613.60
617.61
622.18
627.30
632.94
639.09
645.73
652.82
655.00

ook

X-Surf  Y-Surf
()
89.74  604.99
99.71 604.13
109.70  603.83
119.70  604.09
129.67  604.90
139.57 606.28
149.38  608.20
159.07  610.68
168.61 613.69
177.96 617.23
187.10 621.29
196.00 625.85
204.63  630.90
212.96 636.43
220.97 64242
228.64 648.84
23520  655.00
1.817 ***

X-Surf  Y-Surf

M ()
88.21  604.90
98.16  603.98
108.16  603.62
118.16 603.81
128.13  604.55
138.04 605.84
147.87 607.68
157.59 610.06
167.15 612.98
176.54 616.41
185.73  620.36
194.68 624.82
203.38  629.76
211.78  635.17
219.88  641.04
227.64 647.35
235.03 654.08
235.94  655.00
1.817 ***

X-Surf
(ft)

88.72
98.69
108.68
118.68
128.64
138.54
148.35
158.04
167.57
176.93
186.07
194.98
203.62
211.97
220.00

Y-Surf
(ft)

604.93
604.12
603.87
604.17
605.02
606.42
608.36
610.84
613.86
617.40
621.44
625.99
631.02
636.53
642.48



16 227.69  648.87
17 234.29  655.00 1

wex 1817w

.00 144.10 288.20 432.30 576.40 720.50

X .00 +-- e e
Failure Surface Specified By 18 Coordinate Points -
Point  X-Surf  Y-Surf - **
No. (ft) (ft) - L1x
144.10 + L
1 85.13 604.73 - L1
2 95.07 603.64 - o
3 105.06 603.12 - o A
4 115.06  603.17 - .1
5 125.04 603.78 -
6 134.97 604.97 A 288.20 +
7 144.81 606.72 -
8 154.54  609.03 - [
9 164.12  611.89

10 17353 615.29

11 182.72  619.22 -

12 191.68 623.67 X 43230+
13 200.37  628.62

14 208.76  634.06

15 216.82  639.97

16 224.54  646.33

17 231.88  653.12 -

18 233.70  655.00 | 576.40 +

dokk 1 817 dokk )

S 720.50 +

Failure Surface Specified By 18 Coordinate Points -
Point  X-Surf  Y-Surf 864.60 +
No. (ft) (ft) -
1 86.15 604.79 -
2 96.03  603.19 -
3 105.98  602.22 -
4 11597 601.89 F 1008.70 +
5 12597  602.19 -
6 13592 603.13 -
7 145.80 604.70 -
8 155.56  606.90 -
9 165.15 609.71 -
10 174.55 613.13 T 1152.80 +
11 183.71 617.13
12 192.60 621.71
13 201.18 626.85
14 209.42 632.52
15 217.27 638.71
16 22472  645.38
17 231.73 65252
18 233.88  655.00

wx 1817w

Failure Surface Specified By 18 Coordinate Points

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

1 84.62 604.70

2 9455 603.51

3 10453  602.90
4 11453 602.86
5 12451  603.40
6 134.45 604.50
7 14431 606.18
8 154.05 608.43
9 163.65 611.22
10 173.08 614.57
11 182,29  618.45
12 191.27 622.86
13 199.98  627.77
14 208.39  633.18
15 216.48  639.06
16 22422  645.40
17 231.58  652.17
18 234.32  655.00

wek 1817 R



** PCSTABLSM **

by

Purdue University

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

Run Date:
Time of Run:
Run By:

Input Data Filename:
Output Filename:

PROBLEM DESCRIPTION AT. SANITARIO Americana - CORTE A - (ame

ric3d.DAT)

americ3d.txt
americ3d.sai

BOUNDARY COORDINATES

21 Top Boundaries
28 Total Boundaries

Boundary X-Left Y-Left

No.  (ft)

1 .00

2 90.00
3 100.00
4 104.00
5  114.00
6  118.00
7 128.00
8  132.00
9 142.00
10 146.00
11 156.00
12 160.00
13 170.00
14 174.00
15 184.00
16 188.00
17 198.00
18 202.00
19 212.00
20 216.00
21 226.00
22 90.00
23 .00

24 95.00
25  100.00
26 .00

27 .00

28 .00

Soil Type

X-Right Y-Right
(ft) (ft) (fty Below Bnd
600.00 90.00 605.00 3
605.00 100.00 610.00 2
610.00 104.00 610.00 2
610.00 114.00 615.00 2
615.00 118.00 615.00 2
615.00 128.00 620.00 2
620.00 132.00 620.00 2
620.00 142.00 625.00 2
625.00 146.00 625.00 2
625.00 156.00 630.00 2
630.00 160.00 630.00 2
630.00 170.00 635.00 2
635.00 174.00 635.00 2
635.00 184.00 640.00 2
640.00 188.00 640.00 2
640.00 198.00 645.00 2
645.00 202.00 645.00 2
645.00 212.00 650.00 1
650.00 216.00 650.00 1
650.00 226.00 655.00 1
655.00 326.00 655.00 1
600.00 95.00 600.00 3
595.00 95.00 600.00 4
600.00 100.00 595.00 4
595.00 326.00 607.56 4
586.00 326.00 604.00 5
580.00 326.00 598.00 6
574.00 326.00 592.00 7

ISOTROPIC SOIL PARAMETERS

7 Type(s) of Soil

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

No. (pef)  (pcf)

1 135 135
2 135 135
3 170 170
4 18.0 18.0
5 180 180
6 19.0 19.0
7 210 210

1 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

(psf)

25.0
25.0
5.0
10.0
10.0
5.0
20.0

(deg) Param. (psf)
270 .00 .0 1
27.0 .00 .0 1
27.0 .00 0 1
30.0 .00 0 1
33.0 .00 0 1
45.0 .00 .0 1
450 .00 0 1

Unit Weight of Water = 10.00

Piezometric Surface No. 1 Specified by 2 Coordinate Points

Point  X-Water Y-Water
No. (ft) (ft)
1 .00 582.00
2 326.00 600.00

No.

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. ) ) () (ft)

1 .00 550.00 326.00 550.00

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

Janbus Empirical Coef. is being used for the case of ¢ & phi both >0
1600 Trial Surfaces Have Been Generated.

40 Surfaces Initiate From Each Of 40 Points Equally Spaced
Along The Ground Surface Between X = 80.00 ft.
and X =100.00 ft.

Each Surface Terminates Between X =216.00 ft.
and X =236.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = .00 ft.

10.00 ft. Line Segments Define Each Trial Failure Surface.

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

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

Failure Surface Specified By 19 Coordinate Points

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

81.54  604.53
91.32 602.44
101.21  600.99
111.18 600.19
121.18  600.05
131.17  600.55
141.10 601.72
150.93  603.52
160.63  605.97
10 170.15  609.04
11 179.44  612.73
12 188.47  617.02
13 197.21  621.89
14 205.60 627.32
15 213.63 633.29
16 221.25 639.77
17 228.42  646.73
18 235.13 654.15
19 235.80 655.00

OCoO~NOOAWNRE

wkk D ()32 Rk

Individual data on the 38 slices

Water Water Tie Tie Earthquake
Force Force Force Force Force Surcharge

Slice Width Weight Top Bot Norm Tan Hor Ver Load

Soo~NoUurwN R

11
12
13

85 1640 0 .0

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

13 489 0

8.7 7064 .0
12 1460 0
28 3433 0
7.2 1096.9 .0
2.8 5376 0
4.0 8034 0
3.2 6749 0

6.8 1664.3
32 8347 .
.8 2183 0

9.1 2590.7 .0
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14 9 2795 0
15 4.0 12286
16 49 1543.1
17 5.1 1680.5
18 4.0 1333.6
19 .6 206.6

20 9.4 31845
21 1 513

22 3.9 13107

=)
<)
=)
o
=)
<)

6 130.60  599.97
7 140.54 601.05
8 150.39  602.79
160.10  605.17
10 169.63  608.20
178.94 611.86
187.98 616.12
196.72  620.98

[eNeoNeoNe]
coob
oo’
coob
cooo
[eNoNoNe]
cooo’
[{e]

©. o
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o
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o
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0 0 0O 0 0 0 o0 14 205.12  626.40
23 54 18148 .0 .0 0O 0 0 0 0 15 213.14 632.38
24 46 15416 .0 .0 .0 .0 .0 .0 .0 16 220.75 638.87
25 40 13043 0 0 O 0 0 0 o0 17 22791 645.85
26 5 1486 0 .0 0O o0 o0 0 0 18 23459  653.29
27 87 27077 0 0 0O 0 0 0 0 19 235.93  655.00
28 8 2422 .0 .0 .0 .0 .0 .0 .0
29 40 11504 0 O O 0 0 0 o0
30 36 9609 .0 .0 O 0 0 0 o0 *x . 2.033
31 6.4 1614.6 .0 .0 .0 .0 .0 .0 .0
32 16 3808 .0 .0 O 0 0 0 o0
33 24 5026 .0 .0 0O 0 0 0 o0
34 52 9754 0 .0 0O 0 0 0 0 1
35 48 7532 .0 .0 .0 .0 .0 .0 .0
36 24 3088 .0 .0 0O o0 o0 o0 o0 Failure Surface Specified By 19 Coordinate Points
37 67 4127 0 0 0O 0 0 0 o0
38 7 39 0 o0 0O 0 0 0 .0
Point  X-Surf  Y-Surf
Failure Surface Specified By 19 Coordinate Points No. (ft) (ft)
1 80.00 604.44
Point  X-Surf  Y-Surf 2 89.73 602.15
No. (ft) (ft) 3 99.60 600.51
4 109.55 599.54
1 82.05 604.56 5 119.55 599.25
2 91.81 602.39 6 129.54 599.62
3 101.70  600.87 7 139.48  600.67
4 111.66  600.02 8 149.34  602.39
5 121.66  599.83 9 159.05 604.76
6 131.65 600.32 10 168.58 607.79
7 14158 601.47 11 177.89  611.44
8 151.42  603.29 12 186.93  615.72
9 161.11  605.75 13 195.66  620.60
10 170.61 608.86 14 204.04 626.05
11 179.89  612.60 15 212.04 632.05
12 188.89  616.95 16 219.62 638.58
13 197.58 621.89 17 226.73  645.60
14 205.93 627.40 18 233.36 653.09
15 213.88  633.46 19 234.84  655.00
16 221.42  640.04
17 228.49 647.10
18 235.08 654.63 *x 2033 **
19 235.37  655.00

Wk D (3
Failure Surface Specified By 19 Coordinate Points

Point  X-Surf  Y-Surf
No. (ft) (ft)
Failure Surface Specified By 18 Coordinate Points

1 8256 60459
2 9231 602.32

Point  X-Surf  Y-Surf 3 10218  600.73
No.  (ft)  (ft) 4 11213  599.80
5 12213 599.56

1 8205 604.56 6 13212  599.99
2 9188 602.69 7 14206 601.10
3 10180 601.45 8  151.90 602.88
4 11178  600.84 9 16160 605.32
5 12178  600.87 10 17111 608.42
6 13176 601.54 11 18038 61215
7 14167 602.84 12 189.39  616.50
8 15148 604.77 13 198.07 621.46
9 16115 607.32 14 206.40 626.99
10 17064 610.48 15 21434 633.07
11 17991 614.24 16 221.84 639.68
12 18892 618.58 17 228.88 646.78
13 197.63  623.49 18 23543 65435
14 206.02 628.94 19 23592  655.00

15 21404 63491
16 22166 641.38
17 22886 648.32 w2033 e
18 23495 65500

Wik D (33 Rk 1
Failure Surface Specified By 18 Coordinate Points
Failure Surface Specified By 19 Coordinate Points Point  X-Surf  Y-Surf
No. (ft) (ft)
Point  X-Surf  Y-Surf 84.10 604.67
No. (ft) (ft) 93.85 602.42

103.72  600.84
113.68  599.95
123.68 599.75
133.67 600.24
143.60 601.42
153.42  603.28

1 81.03  604.50
2 90.78  602.28
3 100.65 600.71
4 110.61  599.80
5 120.61  599.55

O~NO A WNRE



9 163.09  605.82 15 217.40  636.89

10 17257  609.02 16 224.83  643.59
11 181.80 612.87 17 231.79  650.76
12 190.74  617.35 18 235.40  655.00

13 199.35 622.43
14 207.59 628.10
15 21542  634.32 *x2.035 **+
16 222,79  641.07
17 229.69  648.32
18 235.22  655.00

1
*x o 2.034 Y A X | S F T
.00 144.10 288.20 432.30 576.40 720.50
Failure Surface Specified By 18 Coordinate Points X .00 + + + + LA e +
Point  X-Surf  Y-Surf - 1
No. (ft) (ft) - **
- L1*
1 84.10 604.67 144.10 + Al
2 9390 602.68 - W11+
3 103.81 601.35 - L.B1**
4 113.79  600.69 - .A1*
5 123.79  600.70 - .1
6 133.77  601.39 -
7 143.68 602.74 A 288.20 +
8 153.47  604.76 -
9 163.11  607.43 - Lo *
10 172.54  610.75 -
11 181.73 614.69 -
12 190.64 619.24 -
13 199.21  624.38 X 43230 +
14 207.43 630.09 -
15 215.24  636.33 -
16 22261 643.09 -
17 229.51 650.33 -
18 23340 655.00 -
| 576.40 +
e 2034 e )
S 72050 +
Failure Surface Specified By 19 Coordinate Points -
Point  X-Surf  Y-Surf -
No. (ft) (ft) 864.60 +
80.00 604.44 -
89.73  602.15 -
99.60 600.53 -
109.56  599.59 -
11955 599.33 F 1008.70 +

129.55  599.75

139.48  600.86

149.32  602.64

159.02  605.08

10 168.53  608.19 -
11 177.80 611.94 T 1152.80 +
12 186.79  616.31

13 195.47  621.28

14 203.78  626.84

15 211.70 63295

16 219.18  639.58

17 226.19  646.72

18 232.69 654.31

19 23321 655.00

©O~NOOAWNER

wex D (035w

Failure Surface Specified By 18 Coordinate Points

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

86.15 604.79

95.98 602.91

105.90 601.69
11589 601.13
12589  601.22
13586  601.97
14576  603.38
15555 605.43
165.18 608.13
10 17461 611.45
11 183.80 615.38
12 192.71  619.92
13 201.31  625.03
14 209.55 630.69

©O~NOOAWNER



** PCSTABLSM **

by
Purdue University

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

Run Date:

Time of Run:

Run By:

Input Data Filename:  americ4b.txt
Output Filename: americ4b.sai

PROBLEM DESCRIPTION AT. SANITARIO Americana - CORTE A - (ame
ric4b.DAT)

BOUNDARY COORDINATES
21 Top Boundaries
28 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. (ft) (ft) (ft) (fty Below Bnd

1 .00 600.00 90.00 605.00 3
2 90.00 605.00 100.00 610.00 2
3 100.00 610.00 104.00 610.00 2
4 104.00 610.00 114.00 615.00 2
5 11400 615.00 118.00 615.00 2
6 118.00 615.00 128.00 620.00 2
7 128.00 620.00 132.00 620.00 2
8 132.00 620.00 142.00 625.00 2
9 142.00 625.00 146.00 625.00 2
10 146.00 625.00 156.00 630.00 2
11 156.00 630.00 160.00 630.00 2
12 160.00 630.00 170.00 635.00 2
13 170.00 635.00 174.00 635.00 2
14 174.00 635.00 184.00 640.00 2
15 184.00 640.00 188.00 640.00 2
16 188.00 640.00 198.00 645.00 2
17 198.00 645.00 202.00 645.00 2
18 202.00 645.00 212.00 650.00 1
19 212.00 650.00 216.00 650.00 1
20 216.00 650.00 226.00 655.00 1
21 226.00 655.00 326.00 655.00 1
22 90.00 600.00 95.00 600.00 3
23 .00 595.00 95.00 600.00 4
24 95.00 600.00 100.00 595.00 4
25 100.00 595.00 326.00 607.56 4
26 .00 586.00 326.00 604.00 5
27 .00 580.00 326.00 598.00 6
28 .00 574.00 326.00 592.00 7

ISOTROPIC SOIL PARAMETERS
7 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.

85 85 100 260 .00 0 1

85 85 100 26.0 .00 0o 1

17.0 170 50 27.0 .00 0 2
18.0 180 100 30.0 .00 0 2
18.0 18.0 100 33.0 .00 0 2
19.0 19.0 50 45.0 .00 0 2
21.0 21.0 200 450 .00 0 2

~NoO UM WNR

2 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of Water = 10.00

Piezometric Surface No. 1 Specified by 5 Coordinate Points
Point  X-Water Y-Water
No. (ft) (ft)

1 .00 600.00
2 90.00  605.00

3 100.00  595.00
4 226.00 621.00
5 326.00 622.00

Piezometric Surface No. 2 Specified by 2 Coordinate Points

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

1 .00  582.00
2 326.00 600.00

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. (ft) (ft) (ft) (ft)

1 .00 550.00 326.00 550.00

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

Janbus Empirical Coef. is being used for the case of c & phi both >0
1600 Trial Surfaces Have Been Generated.

40 Surfaces Initiate From Each Of 40 Points Equally Spaced
Along The Ground Surface Between X = 80.00 ft.
and X =100.00 ft.

Each Surface Terminates Between X =216.00 ft.
and X =236.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = .00 ft.

10.00 ft. Line Segments Define Each Trial Failure Surface.

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

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

Failure Surface Specified By 18 Coordinate Points

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

86.15 604.79
95.65 601.66
105.37  599.31
115.25 597.76
12522  597.01
135.22  597.07
14519  597.93
155.05  599.60
164.74  602.07
10 17420  605.30
11 183.37  609.30
12 192.18  614.02
13 200.59 619.43
14 208.53  625.51
15 21595 632.22
16 222.80 639.50
17 229.05 64731
18 234.23  655.00

OCoOoO~NOOUO_WNRE

w1 649 FEK

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)
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3.8
2.2
3.4
4.3
4.0
14
8.6
2
11
2.7
7.2
2.8
4.0
3.2
6.8
3.2
.8
9.0
1.0
4.0
4.7
53
4.0
2
9.2
.6
4.0
4.2
.0
5.8
2.6
14
6.5
35
3.9
1
6.8
3.2
3.0
52

Failure Surface Specified By 18 Coordinate Points

484 0 0
449 0 129
1388 0 0
2874 0 .0
3367 0 .0
1268 0 .0
10420 0 0
261 0 0
156.3 0 21
405.2 0 210
1199.0 .0 1547
526.0 0 945
780.8 0 162.8
650.7 0 154.1
14944 .0 3736
736.7 0 194.2
186.8 0 518
21854 .0 592.1
243.7 0 65.0
1008.0 .0 267.4
1196.8 .0 306.7
13741 .0 3234
1035.3 .0 2198
503 .0 103
23452 .0 387.7
1633 .0 197
996.0 .0 90.7
10008 .0 323
30 0 0
13643 0 0
580.7 .0 .0
3004 0 .0
13102 0 .0
6509 .0 .0
656.6 .0 .0
78 0 0
914.6 0 0
345.2 0 0
248.6 0 0
169.5 0 0

Point  X-Surf  Y-Surf
No. (ft) (ft)
1 90.77  605.38
2 100.23 602.13
3 109.92 599.69
4 119.79  598.08
5 129.76  597.30
6 139.76  597.37
7 149.72 598.28
8 159.57  600.02
9 169.23  602.59
10 178.64 605.97
11 187.74  610.13
12 196.45 615.04
13 204.72  620.67
14 212.48 626.97
15 219.68 633.91
16 226.27 641.43
17 232.21 649.48
18 235.60  655.00
Wk ]G5 e

ocoooo

Failure Surface Specified By 18 Coordinate Points

Point
No.

©O~NOOAWNER

X-Surf
(ft)

86.67
96.20
105.94
115.83
125.81
135.81
145.77
155.63
165.33
174.80
183.99
192.85
201.31
209.32
216.84
22381
230.19
235.83

Y-Surf
(ft)

604.81
601.79
599.53
598.05
597.35
597.45
598.33
599.99
602.43
605.63
609.56
614.21
619.54
625.52
632.12
639.29
646.99
655.00

1.658 ***

Failure Surface Specified By 19 Coordinate Points

Point
No.

O©oO~NOOUB_WNRE

Failure Surface Specified By 19 Coordinate Points

Point
No.

O©oO~NO A WNRE

Failure Surface Specified By 19 Coordinate Points

Point
No.

OO~NO U~ WNRE

X-Surf

()

81.54
91.07
100.80
110.68
120.65
130.65
140.62
150.52
160.27
169.83
179.15
188.16
196.82
205.07
212.88
220.19
226.97
233.17
235.88

1.660

Y-Surf
(W]

604.53
601.51
599.21
597.66
596.85
596.80
597.51
598.96
601.16
604.09
607.73
612.07
617.07
622.72
628.97
635.79
643.14
650.98
655.00

ok

X-Surf  Y-Surf

m ()
84.10 604.67
9361 601.57
103.33  599.23
113.20 597.64
123.17  596.83
133.17  596.80
143.14  597.55
153.03 599.08
162.76  601.37
172.29 604.42
181.55 608.19
190.48 612.68
199.04 617.85
207.17  623.67
214.82 630.11
221.95 637.13
22851 644.68
234.46 65271
235.89  655.00
1.660 ***

X-Surf  Y-Surf

m ()
84.10 604.67
93.64 601.66
103.38  599.39
113.26 597.89
123.24  597.17
133.24  597.22
143.20  598.05
153.07 599.65
162.79  602.02
172.29  605.13
181.52  608.98
190.43 613.53
198.95 618.76
207.04 624.64
214.65 631.12
221.73 638.19
228.24  645.78
234.14  653.85
234.85  655.00
1.662 ***



Failure Surface Specified By 19 Coordinate Points

Point
No.

Boo~NoubrwN R
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Failure Surface Specified By 18 Coordinate Points

Point
No.

©CO~NOUAWNR

Failure Surface Specified By 18 Coordinate Points

Point
No.

©CO~NOONWNR

Failure Surface Specified By 18 Coordinate Points

Point
No.

X-Surf  Y-Surf

)
82.05 604.56
91.60 601.57
101.34  599.32
111.22  597.80
121.19 597.04
131.19  597.03
141.17  597.77
151.05 599.26
160.80  601.50
170.35 604.46
179.65 608.13
188.65 612.50
19729 617.53
205.53  623.20
213.31 629.48
220.61 636.32
227.36  643.69
233.54  651.56
235.85 655.00
1.664 ***

X-Surf  Y-Surf
(ft) (ft)
88.21  604.90
97.75  601.92
107.50 599.71
117.40 598.28
127.38  597.64
137.38  597.81
147.33  598.76
157.18 600.51
166.85  603.04
176.30  606.33
185.45  610.36
194.25 615.11
202.65 620.54
210.58 626.63
218.01 633.33
224.87 640.59
231.14  648.39
235.64  655.00
1.667 ***

X-Surf  Y-Surf
(ft) (ft)
89.74  604.99
99.24  601.86
108.98  599.56
118.87 598.10
128.85 597.48
138.85 597.71
148.79  598.79
158.60 600.71
168.22  603.46
17756  607.02
186.57 611.36
195.18 616.45
203.32 622.26
210.94 628.73
217.98 635.83
22439 64351
230.13  651.70
232.05  655.00
1.668 ***

X-Surf

Y-Surf

fm

1 86.15
2 95.70
3 105.45
4 115.35
5 125.33
6 135.33
7 145.28
8 155.14
9 164.82
10 174.28
11 183.46
12 192.29
13 200.72
14 208.70
15 216.19
16 223.12
17 229.46
18 234.58

604.79
601.81
599.60
598.16
597.51
597.65
598.58
600.29
602.78
606.02
610.00
614.69
620.06
626.09
632.72
639.93
647.66
655.00

wx ] 6EY  wEK

PN o R —— SR S oo
- 4
- A2+
144,10 + 1%
- LA
- A1
- LWi1*
- A
A 288.20+
- L W *
X 432.30 +
| 576.40 +
S 72050 +
864.60 +
F 1008.70 +
T 1152.80 +

** PCSTABL5M **

by

Purdue University

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

Run Date:

Time of Run:

Run By:

Input Data Filename:
Output Filename:

americ4d.txt
americ4d.sai



PROBLEM DESCRIPTION AT
ric4d.DAT)

BOUNDARY COORDINATES

21 Top Boundaries
28 Total Boundaries

. SANITARIO Americana - CORTE A - (ame

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

No. (ft) () (ft) (ffy BelowBnd
1 00 600.00 90.00 60500 3
2 9000 60500 100.00 610.00 2
3 10000 610.00 104.00 61000 2
4 10400 610.00 11400 61500 2
5 11400 61500 11800 61500 2
6 11800 61500 12800 62000 2
7 12800 62000 13200 62000 2
8 13200 62000 14200 62500 2
9 14200 62500 146.00 62500 2
10 14600 62500 156.00 630.00 2
11 15600 630.00 160.00 630.00 2
12 160.00 630.00 170.00 635.00 2
13 170.00 635.00 17400 635.00 2
14 17400 63500 184.00 64000 2
15  184.00 640.00 188.00 640.00 2
16 188.00 640.00 198.00 64500 2
17 198.00 64500 202.00 64500 2
18 20200 64500 212.00 650.00 1
19 21200 650.00 21600 650.00 1
20 21600 650.00 226.00 655.00 1
21 22600 65500 32600 655.00 1
22 90.00 60000 9500 60000 3
23 00 59500 9500 600.00 4
24 9500 600.00 100.00 595.00 4
25  100.00 595.00 32600 607.56 4
26 00 586.00 32600 60400 5
27 00 580.00 32600 598.00 6
28 00 57400 32600 592.00 7

ISOTROPIC SOIL PARAMETERS

7 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.
1 135 135 250 270 .00 .0 1
2 135 135 250 270 .00 .0 1
3 170 170 50 27.0 .00 0 2
4 180 180 100 30.0 .00 0 2
5 18.0 180 10.0 330 .00 0 2
6 19.0 19.0 50 450 .00 .0 2
7 21.0 210 200 450 .00 0 2

2 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of Water = 10.00

Piezometric Surface No. 1 Specified by 5 Coordinate Points

Point  X-Water Y-Water
No. (ft) (ft)
1 .00  600.00
2 90.00 605.00
3 100.00  595.00
4 226.00 621.00
5 326.00 622.00

Piezometric Surface No. 2 Specified by 2 Coordinate Points

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

1 .00 582.00

2 326.00 600.00

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

Slice Width Weight
Ft(m) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg)
0 o 0 . 0

Boundary X-Left Y-Left X-Right Y-Right
No. (ft) (ft) (ft) (ft)
1 .00 550.00

326.00 550.00

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

Janbus Empirical Coef. is being used for the case of c & phi both >0
1600 Trial Surfaces Have Been Generated.

40 Surfaces Initiate From Each Of 40 Points Equally Spaced
Along The Ground Surface Between X = 80.00 ft.

and X =100.00 ft.

Each Surface Terminates Between X =216.00 ft.

and X =236.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = .00 ft.

10.00 ft. Line Segments Define Each Trial Failure Surface.

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

First.

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

Failure Surface Specified By 19 Coordinate Points

Point  X-Surf  Y-Surf
No. (ft) (ft)
1 81.54 604.53
2 91.07 601.51
3 100.80 599.21
4 110.68  597.66
5 120.65 596.85
6 130.65 596.80
7 140.62 597.51
8 150.52  598.96
9 160.27 601.16
10 169.83  604.09
11 179.15 607.73
12 188.16 612.07
13 196.82 617.07
14 205.07 622.72
15 212.88  628.97
16 220.19 635.79
17 226.97 643.14
18 233.17 650.98
19 235.88  655.00

w1912 Wk

Individual data onthe 41 slices

8.5
11
3.2
5.8
.8
3.2
6.7
16
17
4.0
2.6
74
26
1.4
8.6
1.4
4.0
4.5
55

Water Water Tie Tie
Force Force Force Force
Top Bot

2268 .
519 .0
2225 .0
659.3
116.0
476.4
1216.8
342.8
402.9
959.8
669.1
2116.5
829.6
422.0
2905.5
502.2
1457.8
1677.2
2149.7

e ms. mm0D L0200
cooPpoop0o0 o

Earthquake
Force Surcharge
Norm Tan Hor Ver Load

235 0O o0 0 0 0
29.6 0O 0 0 0 0
.0
.0
.0

.0

.0
4.3
423 .0
52.8 .0
229.4
110.1
61.2
448.1 .0
80.6 .0
240.6
283.0
352.8

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

o0
o900

o o0k
o000
oo ®o
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.. . 0. 0g. 00
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oo
oo, 00
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4.0 15849 .0 253.8 0O 0 0 o0 0 8 155.05  599.60

.3 106.7 0 172 .0 .0 .0 .0 .0 9 164.74 602.07
9.6 3859.4 .0 567.8 .0 .0 .0 .0 .0 10 174.20 605.30
2 688 .0 9.2 0O 0 0 0 0 11 183.37  609.30
40 16233 .0 206.9 o 0 0 0 0 12 192.18  614.02
51 2054.1 .0 2205 0O 0 0 0 0 13 200.59  619.43
49 1957.7 .0 154.6 .0 .0 .0 .0 .0 14 208.53 625.51
40 15643 .0 746 0O o0 0 0 .0 15 215.95 632.22
2 601 .0 20 0O 0 0 0 0 16 222.80 639.50
3.0 11368 .0 19.2 0O 0 0 0 .0 17 229.05 647.31
5.6 2097.8 .0 .0 .0 .0 .0 .0 0 18 234.23 655.00
12 4347 0 0 0O 0 0 0 0
40 13906 .0 .0 0O 0 0 0 0
31 10001 .0 .0 0O 0 0 0 0 wE 1,918 W
6.9 2130.1 .0 .0 .0 .0 .0 .0 0
9 2541 0 O O O O 0 0
31 8247 0 0 0O 0 0 0 0
42 9744 .0 .0 .0 .0 .0 .0 0 1
58 11455 0 .0 0O 0 0 0 0
10 1620 .0 .0 0O o0 0 0 0 Failure Surface Specified By 19 Coordinate Points
62 6646 .0 .0 0O 0 0 0 0
27 734 .0 .0 .0 .0 .0 .0 0
Point  X-Surf  Y-Surf
Failure Surface Specified By 19 Coordinate Points No. (ft) (ft)
1 81.03 604.50
Point  X-Surf  Y-Surf 2 90.58 601.56
No. (ft) (ft) 3 100.33  599.33
4 110.22 597.84
1 84.10 604.67 5 120.19 597.08
2 93.61 601.57 6 130.19  597.07
3 103.33  599.23 7 140.16  597.80
4 113.20 597.64 8 150.05  599.27
5 123.17 596.83 9 159.81 601.48
6 133.17  596.80 10 169.37  604.40
7 143.14  597.55 11 178.69  608.03
8 153.03 599.08 12 187.71 612.34
9 162.76 601.37 13 196.39 617.31
10 172,29  604.42 14 204.68 62291
11 181.55 608.19 15 21252 629.11
12 190.48 612.68 16 219.88  635.88
13 199.04 617.85 17 226.72 643.18
14 207.17  623.67 18 232.99 650.96
15 214.82  630.11 19 235.78  655.00

16 22195 637.13
17 228.51 644.68
18 23446  652.71 w1920 M+
19 235.89  655.00

Wik 1917
Failure Surface Specified By 19 Coordinate Points

Point  X-Surf  Y-Surf
No. (ft) (ft)
Failure Surface Specified By 19 Coordinate Points

1 84.10 604.67

2 93.64 601.66

Point ~ X-Surf  Y-Surf 3 103.38  599.39
No. (ft) (ft) 4 113.26  597.89
5 123.24  597.17

1 82.05 604.56 6 133.24  597.22
2 91.60 601.57 7 143.20  598.05
3 101.34  599.32 8 153.07  599.65
4 111.22  597.80 9 162.79  602.02
5 121.19  597.04 10 17229  605.13
6 131.19  597.03 11 181.52 608.98
7 141.17  597.77 12 190.43  613.53
8 151.05  599.26 13 19895 618.76
9 160.80 601.50 14 207.04 624.64
10 170.35 604.46 15 21465 631.12
11 179.65 608.13 16 221.73  638.19
12 188.65 612.50 17 228.24  645.78
13 197.29 617.53 18 234.14  653.85
14 205.53  623.20 19 234.85  655.00

15 21331 629.48
16 22061 636.32
17 227.36  643.69 w1920
18 23354 65156
19 23585 655.00

1
Wk 1917 e
Failure Surface Specified By 18 Coordinate Points
Point  X-Surf  Y-Surf
Failure Surface Specified By 18 Coordinate Points No. (ft) (ft)

86.67 604.81
96.20 601.79
105.94  599.53
115.83  598.05
86.15 604.79 12581  597.35
95.65 601.66 135.81  597.45

1
Point  X-Surf  Y-Surf 2
3
4
5
6
105.37  599.31 7 14577  598.33
8
9
10
11

No.  (ft)  (ft)

11525 597.76 155.63  599.99
12522 597.01 165.33  602.43
13522 597.07 17480 605.63
14519  597.93 183.99  609.56

~NoOo A WN R



Failure Surface Specified By 18 Coordinate Points

Point

12
13
14
15
16
17
18

192.85 614.21
201.31 619.54
209.32  625.52
216.84  632.12
22381 639.29
230.19 646.99
235.83  655.00
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Failure Surface Specified By 18 Coordinate Points
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Failure Surface Specified By 18 Coordinate Points

Po

int

No.

Boo~Nounhswnk

BRRRR R
PN A WN R

Hk

X-Surf  Y-Surf

M (@
86.15 604.79
95.70 601.81
105.45  599.60
11535 598.16
125.33  597.51
135.33 597.65
14528  598.58
155.14  600.29
164.82 602.78
174.28  606.02
183.46  610.00
192.29 614.69
200.72  620.06
208.70  626.09
216.19  632.72
22312  639.93
229.46 647.66
234.58 655.00
1.929 **

X-Surf  Y-Surf

M (@
90.77  605.38
100.23  602.13
109.92  599.69
119.79  598.08
129.76  597.30
139.76 597.37
149.72  598.28
159.57  600.02
169.23  602.59
178.64  605.97
187.74  610.13
196.45 615.04
204.72 620.67
212.48  626.97
219.68 63391
226.27 641.43
232.21 649.48
235.60 655.00
1.930 **

X-Surf
(ft)

88.21
97.75
107.50
117.40
127.38
137.38
147.33
157.18
166.85
176.30
185.45
194.25
202.65
210.58
218.01
224.87
231.14
235.64

Y-Surf
(ft)

604.90
601.92
599.71
598.28
597.64
597.81
598.76
600.51
603.04
606.33
610.36
615.11
620.54
626.63
633.33
640.59
648.39
655.00
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** PCSTABLSM **

by
Purdue University

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

Run Date:

Time of Run:

Run By:

Input Data Filename:  americ5b.txt
Output Filename: americ5b.sai

PROBLEM DESCRIPTION AT. SANITARIO Americana - CORTE A - (ame
ric5b.DAT)

BOUNDARY COORDINATES
21 Top Boundaries
28 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. (ft) (ft) (ft) (fty Below Bnd

1 .00 600.00 90.00 605.00 3
2 90.00 605.00 100.00 610.00 2
3 100.00 610.00 104.00 610.00 2
4 104.00 610.00 114.00 615.00 2
5 11400 615.00 118.00 615.00 2
6 118.00 615.00 128.00 620.00 2
7 128.00 620.00 132.00 620.00 2
8 132.00 620.00 142.00 625.00 2
9 142.00 625.00 146.00 625.00 2
10 146.00 625.00 156.00 630.00 2
11 156.00 630.00 160.00 630.00 2
12 160.00 630.00 170.00 635.00 2
13 170.00 635.00 174.00 635.00 2
14 174.00 635.00 184.00 640.00 2
15 184.00 640.00 188.00 640.00 2
16 188.00 640.00 198.00 645.00 2
17 198.00 645.00 202.00 645.00 2
18 202.00 645.00 212.00 650.00 1
19 212.00 650.00 216.00 650.00 1
20 216.00 650.00 226.00 655.00 1
21 226.00 655.00 326.00 655.00 1
22 90.00 600.00 95.00 600.00 3
23 .00 595.00 95.00 600.00 4
24 95.00 600.00 100.00 595.00 4
25 100.00 595.00 326.00 607.56 4
26 .00 586.00 326.00 604.00 5
27 .00 580.00 326.00 598.00 6
28 .00 574.00 326.00 592.00 7

ISOTROPIC SOIL PARAMETERS
7 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.

85 85 100 260 .00 0 1

85 85 100 26.0 .00 0o 1

17.0 170 50 27.0 .00 0 2
18.0 180 100 30.0 .00 0 2
18.0 18.0 100 33.0 .00 0 2
19.0 19.0 50 45.0 .00 0 2
21.0 21.0 200 450 .00 0 2

~NoO UM WNR

2 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of Water = 10.00

Piezometric Surface No. 1 Specified by 5 Coordinate Points
Point  X-Water Y-Water
No. (ft) (ft)

1 .00 600.00
2 90.00  605.00

3 100.00  595.00
4 226.00  630.00
5 326.00 631.00

Piezometric Surface No. 2 Specified by 2 Coordinate Points

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

1 .00  582.00
2 326.00 600.00

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. (ft) (ft) (ft) (ft)

1 .00 550.00 326.00 550.00

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

Janbus Empirical Coef. is being used for the case of c & phi both >0
1600 Trial Surfaces Have Been Generated.

40 Surfaces Initiate From Each Of 40 Points Equally Spaced
Along The Ground Surface Between X = 80.00 ft.
and X =100.00 ft.

Each Surface Terminates Between X =216.00 ft.
and X =236.00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = .00 ft.

10.00 ft. Line Segments Define Each Trial Failure Surface.

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

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

Failure Surface Specified By 18 Coordinate Points

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

90.77  605.38
100.23  602.13
109.92  599.69
119.79  598.08
129.76  597.30
139.76  597.37
149.72  598.28
159.57  600.02
169.23  602.59
10 178.64  605.97
11 187.74  610.13
12 196.45 615.04
13 204.72  620.67
14 212.48  626.97
15 219.68 633.91
16 226.27  641.43
17 23221 649.48
18 235.60 655.00

OCoOoO~NOOUO_WNRE

wRk 1420 FEF

Individual data on the 38 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)



OCO~NOOAWNRE

9.2
2
3.8
5.9
4.1
.3
3.7
18
8.2
18
22
7.8
2.2
4.0
3.7
6.3
3.6
4
9.2
.8
4.0
4.6
5.4
3.7
.3
8.4
16
4.0
2.7
6.4
.9
.5
35
3.7
6.3
3
5.9
3.4

Failure Surface Specified By 18 Coordinate Points

Point
No.

SBoo~NourwN R

PRERRRRPR
ONO A WN R

3065 0 .0
151 0 0
267.5 o .0
556.0 o .0
5066 .0 .0
419 0 0
5124 .0 294
2624 .0 355
1408.6 0 308.1
339.0 0 96.4
431.7 0 1353
1623.0 .0 5708
513.1 0 1926
926.4 0 366.7
879.9 0 367.0
1579.8 .0 667.2
918.5 0 396.3
1102 .0 498
24278 .0 1066.8
209.7 .0 915
1068.1 .0 467.7
12246 .0 526.3
1432.7 .0 590.4
976.3 .0 379.6
66.4 .0 26.7
21155 .0 7445
3829 .0 1165
936.5 .0 2483
598.6 .0 125.7
13437 .0 136.1
1767 0 0
942 0 .0
6388 .0 .0
5875 0 .0
8546 0 .0
3.7 0 .0
481.6 o 0
79.6 o .0

X-Surf  Y-Surf

f @
96.41 608.21
105.61 604.28
11514 601.24
12491 599.13
134.84  597.95
144.84  597.72
154.81  598.44
164.67  600.10
17433  602.69
183.70  606.19
192.69 610.57
201.23  615.77
209.23  621.77
216.63  628.50
22335 63590
229.35 643.90
23455 65244
235.79  655.00
1.421 **
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Failure Surface Specified By 18 Coordinate Points

Point
No.

©CO~NOOAWNRE

X-Surf  Y-Surf

f @
9590 607.95
105.14 604.13
11470  601.20
12449  599.17
134.43  598.06
144.43  597.89
154.40  598.65
164.26  600.34
17391 602.94
183.28  606.44
192.28  610.79
200.84  615.97
208.87 621.92
216.32  628.60
22311 63594
229.18  643.89
23448  652.37
235.80 655.00
1.428 ***
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Failure Surface Specified By 18 Coordinate Points

Point
No.

OoO~NO A WNRE

Failure Surface Specified By 18 Coordinate Points

Point
No.

OoO~NOOAWNRE

Failure Surface Specified By 17 Coordinate Points

Point
No.

OO~NO A WNRE

Failure Surface Specified By 18 Coordinate Points

Point
No.

X-Surf  Y-Surf

m (M
96.92 608.46
106.10  604.49
115.62 601.42
125.39 599.28
135.32  598.10
14531  597.89
155.29  598.65
165.14 600.36
174.78  603.02
184.12  606.60
193.06 611.07
201.54 616.38
209.46  622.48
216.75 629.32
223.35 636.84
229.19 644.95
234.22  653.60
234.86  655.00
1.430 ***

X-Surf  Y-Surf
(GO
86.15 604.79
95.65 601.66
105.37  599.31
11525 597.76
12522  597.01
135.22  597.07
14519  597.93
155.05 599.60
164.74  602.07
174.20  605.30
183.37  609.30
192.18  614.02
200.59  619.43
208.53  625.51
21595 632.22
222.80 639.50
229.05 64731
234.23  655.00
1.430 ***

X-Surf  Y-Surf

m ()
97.95 608.97
107.02  604.78
116.48 601.53
126.22 599.26
136.14  598.00
146.14 597.76
156.11  598.55
165.95 600.35
17555 603.14
184.81  606.90
193.64  611.59
201.95 617.16
209.64 623.55
216.65 630.69
222.88 63851
228.28 646.92
232.37  655.00
1.435 =

X-Surf
(ft)

Y-Surf
(ft)



86.67 604.81

96.20 601.79

105.94  599.53
115.83  598.05
12581  597.35
13581 597.45
145.77  598.33
155.63  599.99
165.33  602.43
10 17480 605.63
11 183.99  609.56
12 192.85 614.21
13 201.31 619.54
14 209.32  625.52
15 216.84  632.12
16 22381 639.29
17 230.19 646.99
18 235.83  655.00

©CO~NOOAWNER

Wk ] A7 ek

Failure Surface Specified By 18 Coordinate Points

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

9436  607.18

103.68  603.57
113.30  600.82
123.12  598.96
133.08  598.01
143.08 597.98
153.04 598.85
162.88  600.64
17252  603.32
10 181.87  606.86
11 190.85 611.25
12 199.40 616.44
13 207.44  622.39
14 21490 629.05
15 221.72  636.36
16 227.84  644.27
17 23321  652.70
18 234.40  655.00

©O~NOOAWNER

wk 1438w

Failure Surface Specified By 18 Coordinate Points

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

98.46  609.23

107.59  605.14
117.07 601.97
126.82  599.76
136.75  598.53
146.75  598.29
156.72  599.04
166.57  600.77
176.19  603.48
10 18551 607.12
11 194.41  611.67
12 202.82 617.08
13 210.65 623.30
14 217.83  630.27
15 22428 63791
16 229.94  646.15
17 234.76  654.91
18 234.79  655.00

©O~NOOAWNER

k1440

Failure Surface Specified By 18 Coordinate Points

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

9231 606.15
101.76  602.88
11145 600.43
121.32  598.81
131.29  598.04
14129  598.13
151.25 599.06

~NoOo A WN R

8 161.09  600.84
9 170.74  603.45
10 180.14 606.88
11 189.21 611.09
12 197.88  616.06
13 206.11 621.75
14 213.81 628.12
15 22095 635.13
16 227.46  642.72
17 233.31 650.83
18 235.80 655.00

wkk ] AAZ REE

.00 144.10 288.20 432.30 576.40 720.50
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** PCSTABLSM **

by
Purdue University

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

Run Date:

Time of Run:

Run By:

Input Data Filename: ~ americ5d.txt
Output Filename: americ5d.sai

PROBLEM DESCRIPTION AT. SANITARIO Americana - CORTE A - (ame

ric5d.DAT)

BOUNDARY COORDINATES



21 Top Boundaries
28 Total Boundaries

Boundary X-Left Y-Left X-Right Y-Right Soil Type
No. (ft) (ft) (ft) (fty  Below Bnd
1 .00 600.00 90.00 605.00 3
2 90.00 605.00 100.00 610.00 2
3 100.00 610.00 104.00 610.00 2
4 104.00 610.00 114.00 615.00 2
5 11400 615.00 118.00 615.00 2
6 118.00 615.00 128.00 620.00 2
7 128.00 620.00 132.00 620.00 2
8 132.00 620.00 142.00 625.00 2
9 142.00 625.00 146.00 625.00 2
10 146.00 625.00 156.00 630.00 2
11 156.00 630.00 160.00 630.00 2
12 160.00 630.00 170.00 635.00 2
13 170.00 635.00 174.00 635.00 2
14 174.00 635.00 184.00 640.00 2
15 184.00 640.00 188.00 640.00 2
16 188.00 640.00 198.00 645.00 2
17 198.00 645.00 202.00 645.00 2
18 202.00 645.00 212.00 650.00 1
19 212.00 650.00 216.00 650.00 1
20 216.00 650.00 226.00 655.00 1
21 226.00 655.00 326.00 655.00 1
22 90.00 600.00 95.00 600.00 3
23 .00 59500 95.00 600.00 4
24 95.00 600.00 100.00 595.00 4
25 100.00 595.00 326.00 607.56 4
26 .00 586.00 326.00 604.00 5
27 .00 580.00 326.00 598.00 6
28 .00 574.00 326.00 592.00 7

ISOTROPIC SOIL PARAMETERS

7 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.
1 135 135 250 270 .00 .0 1
2 135 135 250 270 .00 0 1
3 170 170 50 27.0 .00 0 2
4 180 180 100 30.0 .00 0 2
5 180 180 10.0 33.0 .00 .0 2
6 190 190 50 450 .00 0 2
7 21.0 210 200 450 .00 0 2

2 PIEZOMETRIC SURFACE(S) HAVE BEEN SPECIFIED

Unit Weight of Water = 10.00

Piezometric Surface No. 1 Specified by 5 Coordinate Points

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

1 .00  600.00

2 90.00 605.00

3 100.00  595.00

4 226.00 630.00

5 326.00 631.00

Piezometric Surface No. 2 Specified by 2 Coordinate Points

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

1 .00 582.00

2 326.00 600.00

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. (ft) (ft) ft)y  (f)
1 .00 550.00 326.00 550.00

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

Janbus Empirical Coef. is being used for the case of c & phi both >0
1600 Trial Surfaces Have Been Generated.

40 Surfaces Initiate From Each Of 40 Points Equally Spaced
Along The Ground Surface Between X = 80.00 ft.
and X =100.00 ft.

Each Surface Terminates Between X =216.00 ft.
and X =236.00 ft.

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

.00 ft.

10.00 ft. Line Segments Define Each Trial Failure Surface.

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

First.

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

Failure Surface Specified By 19 Coordinate Points

Point  X-Surf  Y-Surf
No. m ()
1 8154 604.53
2 91.07 601.51
3 100.80 599.21
4 110.68 597.66
5 120.65 596.85
6 130.65 596.80
7 140.62 597.51
8 150.52 598.96
9 160.27 601.16
10 169.83  604.09
11 179.15 607.73
12 188.16 612.07
13 196.82  617.07
14 205.07 622.72
15 212.88  628.97
16 220.19 635.79
17 226.97 643.14
18 233.17  650.98
19 235.88  655.00

wex ] 771w

Individual data on the 41 slices

8.5
11
3.2
5.8
.8
3.2
6.0
7
33
4.0
26
7.4
2.6
1.4
8.6
1.4
4.0
4.5
55
4.0
.3
9.6
2
4.0
51
4.9

Water Water
Force Force Force Force
Slice Width Weight
Ft(m) Lbs(kg)

226.8
51.9
2225
659.3
116.0
476.4
1067.5
149.3
745.7
959.8
669.1
2116.5
829.6
422.0
2905.5
502.2
1457.8
1677.2
2149.7
1584.9
106.7
3859.4
68.8
1623.3
2054.1
1957.7

Top Bot

.0 235
.0 296
0 .0
0 0
0 0
0 0
0 11
.0 291
.0 858
.0 874
.0 3489
.0 161.9
.0 894
.0 657.3
.0 1188
.0 359.3
.0 430.4
.0 5533
.0 4136
.0 286
.0 1006.9
.0 176
.0 416.7
.0 508.6
.0 454.7

o000

Tie

Norm Tan Hor Ver
Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg) Lbs(kg)
0 0 0o o0 0 0 0

.0

.0

.0

.0
.0

Tie

.0
.0

.0
.0
.0

.0
.0

co®

Earthquake

Force Surcharge
Load

0o 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
o .0 0
0 .0 0
0 0
.0
.0 0 0
.0 0o .0
.0 0 0
.0 o .0
.0 0 0
.0 0 0
.0 0 0
.0 0 0
o .0 0
o .0 0
0o .0 0

oo
ocoo
oo



27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

4.0
2
8.7
12
4.0
3.1
2.8
4.1
.9
3.1
4.2
5.8
1.0
6.2
2.7

1564.3

.0 336.3 0O 0 0 o0 0

60.1 .0 126 0O 0 0 0 0

3234.6
434.7
1390.6
1000.1
889.0
1241.1
254.1
824.7
974.4
11455
162.0
664.6
734

0 590.0 0O o0 o0 o0 0
.0 633 .0 0
.0 164.9
0
0
0

Failure Surface Specified By 18 Coordinate Points

Point
No.

©CO~NOOAWNR

X-Surf  Y-Surf

(ft) (ft)
86.15 604.79
95.65 601.66
105.37  599.31
115.25 597.76
125.22 597.01
135.22  597.07
14519  597.93
155.05 599.60
164.74  602.07
17420  605.30
183.37  609.30
192.18 614.02
200.59 619.43
208.53  625.51
215.95 632.22
222.80 639.50
229.05 647.31
234.23  655.00
1.773 =

Failure Surface Specified By 19 Coordinate Points

Point
No.

Boo~NouhwN R

BPRRRRRR R R
©CONOOTAWN R

X-Surf
(ft)

84.10
93.61
103.33
113.20
123.17
133.17
143.14
153.03
162.76
172.29
181.55
190.48
199.04
207.17
214.82
221.95
22851
234.46
235.89

1.774

Y-Surf
(ft)

604.67
601.57
599.23
597.64
596.83
596.80
597.55
599.08
601.37
604.42
608.19
612.68
617.85
623.67
630.11
637.13
644.68
652.71
655.00

Hok

Failure Surface Specified By 19 Coordinate Points

Point
No.

©CO~NOUAWNR

X-Surf
(ft)

82.05
91.60
101.34
111.22
121.19
131.19
141.17
151.05
160.80
170.35
179.65
188.65
197.29
205.53
213.31

Y-Surf
(ft)

604.56
601.57
599.32
597.80
597.04
597.03
597.77
599.26
601.50
604.46
608.13
612.50
617.53
623.20
629.48

16
17
18
19

Failure Surface Specified By 18 Coordinate Points

Point
No.

OO~NOUAWNRE

Failure Surface Specified By 18 Coordinate Points

Point
No.

Boo~NoubrwNR

PRERRERRR
ONOUTRWN P

Failure Surface Specified By 19 Coordinate Points

Point
No.

O©CoOoO~NOOUOAWNRE

220.61
227.36
233.54
235.85

1.775

X-Surf
(ft)

90.77
100.23
109.92
119.79
129.76
139.76
149.72
159.57
169.23

178.64

187.74

196.45

204.72

212.48

219.68

226.27

232.21

235.60

1.778

636.32
643.69
651.56
655.00

ok

Y-Surf
(ft)

605.38
602.13
599.69
598.08
597.30
597.37
598.28
600.02
602.59

605.97
610.13
615.04
620.67
626.97
633.91
641.43
649.48
655.00

ok

X-Surf  Y-Surf
()
86.67 604.81
96.20 601.79
105.94  599.53
115.83  598.05
12581 597.35
135.81  597.45
14577  598.33
155.63  599.99
165.33  602.43
17480 605.63
183.99  609.56
192.85 614.21
201.31 619.54
209.32  625.52
216.84 632.12
223.81 639.29
230.19 646.99
235.83  655.00
1.778 ***

X-Surf
(ft)

84.10
93.64
103.38
113.26
123.24
133.24
143.20
153.07
162.79
172.29
181.52
190.43
198.95
207.04
214.65
221.73
228.24
234.14
234.85

Y-Surf
(ft)

604.67
601.66
599.39
597.89
597.17
597.22
598.05
599.65
602.02
605.13
608.98
613.53
618.76
624.64
631.12
638.19
645.78
653.85
655.00
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Failure Surface Specified By 19 Coordinate Points

Point
No.

©O~NOONWNER

Failure Surface Specified By 18 Coordinate Points

Point
No.

SBoo~NourwN R

PRERRRRPR
ONO A WN R

Failure Surface Specified By 18 Coordinate Points

Point
No.

Soo~NoUurwN R

PRERRRE R PR
NS WN R

Hk

X-Surf  Y-Surf

(ft)

81.03
90.58
100.33
110.22
120.19
130.19
140.16
150.05
159.81
169.37
178.69
187.71
196.39
204.68
21252
219.88
226.72
232.99
235.78

1.780

(ft)

604.50
601.56
599.33
597.84
597.08
597.07
597.80
599.27
601.48
604.40
608.03
612.34
617.31
62291
629.11
635.88
643.18
650.96
655.00

ke

X-Surf  Y-Surf

f @
88.21  604.90
97.75  601.92
107.50 599.71
117.40 598.28
127.38  597.64
137.38  597.81
147.33  598.76
157.18  600.51
166.85 603.04
176.30  606.33
18545 610.36
19425 615.11
202.65 620.54
210.58  626.63
218.01 633.33
224.87  640.59
231.14 648.39
235.64  655.00
1.786 ***

X-Surf
(ft)

86.15
95.70
105.45
115.35
125.33
135.33
145.28
155.14
164.82
174.28
183.46
192.29
200.72
208.70
216.19
223.12
229.46
234.58

Y-Surf
(ft)

604.79
601.81
599.60
598.16
597.51
597.65
598.58
600.29
602.78
606.02
610.00
614.69
620.06
626.09
632.72
639.93
647.66
655.00

1.787 ¥

X .O_O +
144.21.0 +
A 288;20 +
X 432;30 +
| 576.;0 +
S 720;50 +
864.;0 +
F 1008%.70 +
T 1152;.80 +
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