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Abstract

Uncertainty in the properties of Soft Bangkok Clay creates
problems in analyzing the stability of pile and plank cantilever
retaining walls for housing projects. This study uses probability
theory to evaluate the effect of the uncertainty of soft clay
properties on the stability of the retaining wall. The stability of

the retaining wall is calculated in terms of the factor of safety

(FS), and the probability of failure of the retaining wall (Pg) is
calculated using Monte Carlo Simulation (MCS). The results show
that the retaining wall's stability is affected by the soil's
properties, especially with a height of 2 meters. The S, value of
the soft clay layer is 1.25 t/m?, affecting the probability of failure
(Py) and the construction cost of a retaining wall, especially when
compared to heights of 0.5 to 1.5 meters. The variables
important in the probabilistic analysis of the stability of retaining
walls include the shear strength of clay (S,), a variable used in
the design of retaining walls with a probability within an
acceptable value. The results obtained from this analysis lead
to a comparative analysis to find the appropriate construction

cost for this type of retaining wall.

Keywords: Cantilever Wall, Soil Filling in Housing Development,
Stability of Retaining Walls, Probability of Failure, Cost
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7139 2 Nan1TRATITRENURRUYRIA S,

S, (t/m?) Zoning Distribution Count | Mean | COV [ Median
Zone D Normal 9196 1.45 0.40 1.49
Soft Clay
) Zone E Normal 4297 1.32 0.45 1.30
Sut
‘ Zone F Normal 1534 1.36 0.40 1.30
Medium Zone D Log-normal 3547 3.35 0.20 3.20
Stiff Clay Zone E Log-normal 1558 3.35 0.20 3.20
(Su2) Zone F Log-normal 321 3.28 0.21 3.07
Zone D Log-normal 1196 6.91 0.20 6.70
Stiff Clay
) Zone E Log-normal 468 6.82 0.20 6.60
Sus
Zone F Log-normal 68 6.71 0.20 6.37
Very Stiff Zone D Log-normal 314 1264 | 0.21 11.80
Clay Zone E Log-normal 62 12.18 0.16 11.60
(Sua) Zone F Log-normal 28 13.76 0.24 13.27
AT 3 NANISIAATIZRANIUAUNUDITUR Y
Thickness (m) | Zoning | Distribution | Count [ Mean [ COV | Median
Zone D Normal 213 12 0.21 12
Soft Clay
) Zone E Normal 131 14 0.18 14
T
Zone F | Log-normal 38 17 0.24 16
Medium Stiff Zone D | Log-normal 128 3 0.63 2
Clay Zone E | Log-normal 85 3 0.72 2
(To) Zone F | Log-normal 24 3 0.55 3
Zone D | Log-normal 148 3 0.64 3
Stiff Clay
. Zone E | Log-normal 90 4 0.53 3
Ts
Zone F | Log-normal 25 3 0.64 3
Very Stiff Zone D Log-normal 107 5 0.62 5
Clay Zone E | Log-normal 65 5 0.55 5
(Ta) Zone F | Log-normal 26 5 0.58 5
= o a o
A1399 4 Ardandslunisilasigi
Parameters Consistency Unit ZoneD  ZoneE  ZoneF
Sut Soft Clay t/m? 1.25,1.50, 1.75
Suwz Medium Stiff Clay t/m? 3.20 3.20 3.07
Sus Stiff Clay t/m? 6.70 6.60 6.37
Sua Very Stiff Clay t/m? 11.80 11.60 13.27
2 Soft Clay t/m? 1.60 1.54 1.48
Y2 Medium Stiff Clay t/m? 1.68 1.68 1.62
Ys Stiff Clay t/m? 1.91 1.86 1.90
Ya Very Stiff Clay t/m? 1.99 1.96 1.99
T Soft Clay m 12 14 16
T, Medium Stiff Clay m 2 2 3
Ts Stiff Clay m 3 3 3
Tq Very Stiff Clay 5 5 5
cov Soft Clay % 40 45 40
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Y ad
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Umma%%mwa&ﬂu%u Soft Clay f1 P; fildlndiAssiuniowiiu
ﬂfjmﬁ 2 Ummmﬁmwa&ﬂu%u Medium Stiff to Very Stiff Clay @1
P ldlndiAvaviowintu Aede F.S. 1nnndn 1.5 yansdl enuiunsdl
Aunugs 2 wns S, WAy 1.25 vm? Yanstandunnsegludu soft

Clay l#Aade F.S. agsewing 1.476-1.495

0.164

0.159

Proability of Failure

0.154
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Probability of Failure

0.1
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[ 2 Soft Clay

[ 1 Fill Material

[ 3 Medium Stiff Clay

5.0

LL = 1 t/sq.m. [ 4 stiff Cli-a.y
S D S S S [ 5 Very Stiff Clay
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-18 —
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Distance (m)
JUN 8 fegreransAwinsaissnmvesiumeiufiuain Zone D
/A—A—A—A 0.01
o o — A /—o/
=0 <] e 9] * /
S
— -, P e .
 — - H7 o1 e
= A ” 2
*— ks ———% S
oo s —
&
—o— Fill 2.0 m, Su1=1.25 t/m2 —%— Fill 2.0 m, Su1=1.50 —6—Fill 20 m, Sul=1.25t/m2 —— Fill 2.0 m, Sul=1.50
—a&— Fill 2.0 m, Sul=1.75 —©— Fill 1.5 m, Sul=1.25 —=&— Fill 2.0 m, Sul=1.75 ~——©—— Fill 1.5 m, Sul=1.25
~——— Fill 1.5 m, Sul=1.50 ~——#&— Fill 1.5 m, Sul=1.75 % Fill 1.5 m, Sul=1.50 ~——#&——Fill 1.5 m, Sul=1.75
—©— Fill 1.0 m, Sul=1.25 —»— Fill 1.0 m, Sul1=1.50 —o— Fill 1.0 m, Sul=1.25 —— Fill 1.0 m, Su1=1.50
—a— Fill 1.0 m, Sul=1.75 —©— Fill 0.5 m, Sul=1.25 —a— Fill 1.0 m, Sul=1.75 —o— Fill 0.5 m, Sul=1.25
—— Fill 0.5 m, Sul=1.50 —&—Fill 0.5 m, Sul=1.75 % Fill 0.5 m, Sul=1.50 A Fill 05 m, Sul=1.75
7.0 9.0 11.0 13.0 15.0 5.0 7.0 9.0 11.0 13.0 15.0

Pile Length (m)

(a)
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0.01

Probability of Failure
o
[

o
©

—6&— Fill 2.0 m, Sul=1.25 t/m2 —— Fill 2.0 m, Sul=1.50

—a— Fill 2.0 m, Sul=1.75

Fill 1.5 m, Su1=1.50
—o&— Fill 1.0 m, Sul=1.25
—a— Fill 1.0 m, Sul=1.75
—— Fill 0.5 m, Sul=1.50

Fill 1.5 m, Sul=1.25
Fill 1.5 m, Su1=1.75
—— Fill 1.0 m, Sul=1.50
—o— Fill 0.5 m, Sul=1.25
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