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ABSTRACT

The behavior of the unsaturated soil slope can be influenced by the various factors such as the hydraulic characteristics, the mechanical
characteristics, the coefficient of conductivity, the stratifications, the rainfall conditions i.e. the rainfall intensity, the rainfall pattern,
the duration time of the rainfall and the antecedent rainfall etc. It is known that the slope failure is influenced greatly by the antecedent
rainfall rather than the rainfall condition at the failure time, so the antecedent rainfall is supposed to be a very important factor in slope
stability analysis among these factors. To predict and to prevent the slope failure by the rainfall, the distribution of the matric suction
by the antecedent rainfall must be considered first of all and the slope stability analysis should be carried out by considering the
successive rainfall characteristics. In this research, 3 samples with different quantity (5%, 10%, 20%) of silts were prepared and the
SWCC (Soil-water characteristic curve) tests were carried out and the associated parameters were analyzed. After analyzing the
distribution of the matric suction and the change of the mechanical characteristics such as the stress and the strength when applying the
antecedent rainfall for one month and the successive intensive rainfall for 12 hours, the slope stability analyses were carried out
numerically. And the influence of the antecedent rainfall for one month and the SWCC on the stability of a slope were compared and
analyzed.

Key words : Antecedent rainfall, Soil-water characteristic curve, Saturated coefficient of permeability, Matric suction, Slope stability
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Fig. 1. Relationship of Initial Stress State to Hysteresis Loops of
SWCC (Fredlund et al., 2012)

SJthiLee, 2004; Lee et al., 2009).
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Table 1. Material Properties

Percent finer
Classification |USCS| G, | LL | PI | k,(m/s) | than#200
sieve(%)
Sample 1 | SM [2.62|31.4| 3.2 [4.98x1077 5
Sample2 | SM [2.69|32.5| 3.8 [4.31x107"7 10
Sample 3 | SC [2.74|36.0 | 4.5 [3.93x10° 7 20
100
90 \ Silt (20%)

\ ------ Silt (10%)
80
\ ——silt (5%)

PERCENT FINER (%)
5
ﬂ‘/

T T 1
10 1 01 0.01 0.001

Grain Size{mm)

Fig. 2. Gradation Curve for the 3 Samples
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Table 2. Parameters of SWCC by van Genuchten model

Classification Sample 1 Sample 2 Sample 3
a (1/kPa) 0.06 0.02 0.01
n 7.1 2.003 1.83

m 0.0887 0.501 0.546448
0, 0.42 0.47 0.52
6, 0.10 0.10 0.26




800 ‘ ‘ 400

-

-4

-

£ -==- cumulative rainfall on July 2011 / =
£ 600 m rainfall per day on July 2011 300 ':7=
= / )
s s g
- - -
2 a0 200 o
3 <
< £
e =
B 200 100 &
i 2
K N M =
3

0 I l [ ] I I 1 I n I 1 I . I 0 ,3,

0 10 20 30 31
Time(day)

Fig. 5. Rainfall Records (2011.7.1.~2011.7.31.) in Suwon area
(Web page, WAMIS)

100 m

I '
1 | I ' 1
L T I | I I A e B 1
1
[
}_, Agsm ‘

Fig. 6. Slope Configuration

A 20004 o} 9 Ao 2 Highe 7158 20114
79 97 ARE AW A1 s0) A8alLFi
5 70, 9 493e) P} e Aeje] A9l 2 ok Ag3
ero e Bl Ao 2 vk, oje} Lol M A8
) gejolA] WF55o] PSR 36 mavhe(=20k,)8] 257
12A%F B3k Ul Ao JPgse A ) 154,
39, J% o) WSIE BAS ol e Alueksiae

ayahick
4. OHA CHIAHEHOY| CHOH 2A1

B Ao BA% s tpibae Sefueler] dukdos
VR R, 2B 2HE] ol Zo7ha] BEZo] Bysli
TI2RE 943 go] ol 7|ukelE AFH ol YA Lol
AslrglHo] EAlskE §le] APdg 7PgsodEt) o] Fig. 69
JeRIT) APAe] AAR= 1.5:1(AAR 33.75)0]1, ABHo 2
e 7 o) 10m Zo7kA] sample 1 Fol, 7L ofz] Ak 7]uke}

o] RIS o= TFgelrh SRR B FRAIES 5o

= =

of sample 19] =5 3 B T gh& ToSiaL 71Nk
AT B2 7Pgeti=tl(GEO-SLOPE 2007) ol& Aelsha

Table 337} 2t} A9 He AP AAEL 7™ 3) 60m

Table 3. Shear Strength Parameters and Saturated Coefficient of

Permeability
k, (m/sec)
Classification| c(kPa) |¢ ()|, (kN/m®| (saturated coefficient of
permeability)
sample 1 9 30 | 19.62 4.98x1077
bedrock | 500 | 36 23 4.3x107°
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Table 4. Factor of Safety with the Value of ¢’ for the Various
Rainfall Conditions

cases
@ Initial After 1-month | After 12 hrs intensive
condition rainfall rainfall
30 3.99 1.44 1.35
FS
15 2.62 1.39 1.29
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