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ABSTRACT

Water is the most important factor in many slope stability problems. Rainfall infiltration
results in an increase in unit weight and a decrease in strength of soil. Knowledge of groundwater
flow conditions is essential for the analysis of slopes. The process of infiltration into a slope due to
rainfall and the distribution of pore water pressure were examined by finite element method. An
extended Mohr-Coulomb failure criterion was used to allow for shear strength variations as a result

of changes in matric suction. The results indicated that slope stability is influenced by rainfall
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intensities. However,there exists a limit for the influence of rainfall intensity on slope stability and

the limit is dominated by the permeability of saturated soil. The results of influence of slope

stability by rainfall pattern indicated that the earlier peak of rainfall intensity has earlier change in

safety factors, but the later peak of rainfall intensity causes greater change in safety factors.

(Keywords slope stability, rain infiltration, rainfall pattern, matric suction)
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Figure 1. Finite element mesh for geometric
model.
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Table 1. Selected parameters for slope analysis.
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Table 2. Selection of numerical variables for

slope stability analysis.

135-142 (2004)

———| =20 mm/ hr
==8--1=40 mm/ hr
— O0— -1 =60 mm/ hr
(cm/ géam/|hr) (hr) P——
1 1§10 20 72 0 8 16 24 32( h4r0) 48 56
2 1%1/0 40 72
%'4 &F,’J?‘%ﬁf@l}@ﬂ :0.lcm/sec)1 R
3 1'x1/0 60 72 S50 % (70
2 @?Tj‘?!’ = 7' J/%EB
4 170 29 Figure 4. Effects of rainfall intensities on
5 1210 40 72 safety factors under high
6 1%10 60 72 permeability.
7 1210 20 72
8 1210 40 72
I8 a
9 1310 60 72 | “eaad
10 1°.°|5 x1408 48 T;T::iz m;:r
11 1°.%[5 x1408 48 —-‘A—-I=6‘0 m/ hr
12 1215 x1408 48 0 8 16 24 32( h4ro) 48 56
13 1°.%|5 x1408 48 | N
LS. S fIngE =0.001 cm/sec) ™ [Ef~
14 1°|5 x1408 4 M ngjﬁ - ) FEF
}‘iy)é;: 1I5Y,
15 125 x1408 48 b i

» [P I BAE
By o A PR I S

SEL,

é:‘«QEL

ALY S
AR Y

Figure 5. Effects of rainfall intensities on

safety factors under medium

permeability.
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safety factors under low permeability.
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