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Effects of the spatial variability of saturated
permeability on the slope stability
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Abstract: We studied the effects of rainfall pattern, intensity, and duration on the pore-water pressure in
the slope and the spatial variability of the saturated permeability on the spatial distribution of pore-water
pressure, water content, shear strength parameters and local factor of safety under rainfall. The results
show that the rainfall characteristics have significant effects on the pore-water pressure for a given
slope. Affected by the main direction of flow, the effect of the horizontal fluctuation scale of saturated
permeability on the variation of the pore-water pressure and the water content is greater than that of the vertical
fluctuation scale. The critical slip surface of the rainfall-induced landslide is almost parallel to the slope and the
depth of the landslide is small. As the increase of the horizontal fluctuation scale, the depth of the landslide
increases. Generally speaking, local factor of safety decreases as the vertical fluctuation scale increases.
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Table 1 The parameters of soil water characteristic for van Genuchten-Mualem model
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Fig.1 Geometry and initial condition for the seepage analysis model
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Fig.2 Influence of water content on the shear strength parameters
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Fig.5 Influences of rainfall patterns on the pore water pressure

32 MENEEXNILENZN

T BB B RIFE RN T 5 0 A I 9 G AL A R . AR R AR TR R 0 R T S R Sy
B 43 ) LA DX ] o S B R A Al R T 5 22 L B 0.020 8 em/h(/NE) ,0.072 9 em/h(H§),0.156 3 cm/h
(KM .0.312 5 em/h(FE W) .0.729 2em/hCRZEF) . 5 PR T 3% FRAE S g FL A& 6 o, wl
i 5 ¥4 R 588 5484 o, A [) % T A BT AR O s A L I A0 S B 3 1 K s 22 R R B RR S IS A T 0 R X
FRAE o5 4h LS 9 2 M A28

800 [ -800
~700 =700 p——= L oy |
~600 o A ool R N o
g —500 —o KFT, RTINS mm g 00 A —f—ﬂﬁ FARERTR75 mm
< _400 e B, BEEFEY150 mm S _400 b \ o B BRERH150
e = KBN, BRI K350 mm 1 FRT, MPETRN350 mm
= -300 ) & —300 - \
-200 -200 |- : \
-100 -100 | 1
0 0L &1 s P <t St 1
100 1 1 1 1 1 1 100 1 1 ! 1 ! !
0 12 24 36 48 60 72 0 12 24 36 48 60 72
P TR RE /b RS /h
(a) B B RE RN T FRISE X 334 T Ak L Fs B 5% ) (b)) B EE R T R SR T LA F 56 emibfLHs R M

B 6 B3R EXFLIE B R

Fig.6 Influencesof rainfall intensities on the pore water pressure



% 3 MREARE e e it i R HOR R R SR AT 3R AS R 0 R 65

3.3 MR FLER N
DL )5 0 8 TR S R RN A 75 mom SR (9 F 5T A T R B X 3 30 L B B e CIL TED 7)o /N T B R 8 R T )
7 V1) I TR 4 EF 43 391 4y 2 361.,103.48.24 .10 h,

o i -200 .
=250 \
300 F //J\Fﬁ
g £-350 | —
H\f ¥ -400 F ol
# #—450 o / j( —a— P5IRY, WA T 56 cm
o W BEFEFH 75 mm
INFE -500 /
- =350 F gk
1 1 1 1 —-600 1 1 1
0 50 100 150 200 250 300 350 400 0 50 100 150 200 250 300 350 400
& TSERTVI [ TRERTAY/
5 RIRETN T Rpish ik (b) B 5 RIRER T Re i X2 3
) 2210 b L e i RN FLE R

7 BABEWTHERNNAERELILEN N

Fig.7 Influences of durations of the uniform rainfall on the pore water pressure at the slope surface
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Fig.8 Typical realizations of random fields with various scales of fluctuation
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Fig.10 Typical realizations of random fields of water content with various scales of fluctuation
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Fig.11 Typical realizations of random fields of the shear strength parameters
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Fig.12 Typical realizations of random fields of LFS with various scales of fluctuation
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