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Fig.1 Geological profile of slope
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Table 1 Physico-mechanical parameters of rock and soil for calculation
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Fig.2 Finite element model of slope under
rainfall infiltration

FERIRE 541 AT, 1 140 AN 2, 6 20 iy A
PRZ x 5 18] i SR ) T sl 7 160, y A5 1) DA 9
WA v R ) N T M, A R A O 1] T ) G
107 m, B[R 5 )4 428 m, £EBEH 5 1A 5 70 m, e
YL FEIE 240 ~310 m, b JZWT AR & BREE 418 b
FJEHEO0.0 ~ 3.5 m, Ff AR A R R 3.4 ~
5.0 m, W& 2 fR

(2) R A IR iR fLE
Yy, 35l Phase2 BPF A9 3 [ 78 & TR, S A
SR BRI, WG N R PR R A i S 2 SRS R R T

2 BETELSRSH

HET TR AR AL i 7R R R
TEASIE LRI JY — 1 A LEN A T L JY -2 8¢5
2 A HEIE N 3) o PR RTRFSE 24 h, FERN 3R
o390 2,4,6,8,10,12 mm/h ) 6 FFERE A& 1F, 1155
2 AN IR AL RS, STt AR ARIAT 4 (a) B SEE TR
FPZemfIa) 24 h MRS R SR AL IR AT o 7EERERT
S 10 mm/h, [ W 455
2] 8,16,24,32,40,
48 h 9 5 PR R A% 1F
NLIFR 2 AR
i ¥ fH, 4 it A4
P 4 (b) F S5 [ R 56 5 E3
10 mm/h 37 5% 5 [ 1
Freemf 2. A

B R AY-1)

I ARJY-2)

IR

ENSHmER
Fig.3 Layout of
monitoring points




%12 3 B F % BENBERT L RARE W B E A7 71
o P
0.6 IY-2 0.6
£05 £05
0.4 204
=03 =03
0.2 0.2
0.1 0.1
0 2 4 6 8 101214 16 0 8 16 24 32 40 48
¢ Y 54 2/ (mmehe ) ¥ RS [ /b
(a) SFHELE VI RI24 h (b) 24510 mm/h
B4 MEABSHEMBEMER
FEAEIMNX R

Fig.4 Relation of displacement respectively with
rainfall intensity and rainfall duration
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Fig.7 Nephogram of pore water pressure
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Fig.9 Nephogram of maximum shear strain
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Fig. 10 Nephogram of plastic strain under

rainfall infiltration
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Numerical Analysis of Soil Slope Stability Under Rainfall Infiltration

CHEN Fang' , TIAN Kai®
(1. Jiangxi Hydraulic Research Institute, Nanchang 330029, China;
2. Chengdu Institute of Geology and Mineral Resources, Chengdu 610081, China)

Abstract ; Finite element software Phase2 together with two-dimensional seepage numerical calculation method was
used to build a numerical model in consideration of the influence of seepage field on slope stability. The displace-
ment field, stress field and pore water pressure field were analyzed. The result indicated that rainfall infiltration re-
sulted in the increase of pore water pressure in the soil, and decreases of maitrix suction and shear strength. As
rainfall duration increased, slope’ s safety factor reduced. As slope displacement reached the maximum, matrix
suction of the slope surface began to increase due to the further infiltration of rain. And as the water draining
through the groundwater saturation zone, the water content and bulk density of soil decreased, which delayed the

effect on slope stability.

Key words :road engineering; rainfall infiltration; numerical simulation; stability analysis; seepage field

(£ 64 TT)

state of rock slope elastoplasticity. Two seismic waves with the same peak acceleration but different periods and du-
rations were input. The peak accelerations of seismic motion parameters and the mechanism of seismic response for
accumulative plastic strain, both widely used in seismic design, were analyzed in consideration of the natural fre-
quency of slope. Result shows that the seismic accumulative plastic strains are distinct when inputting seismic waves
with the same peaks but different periods and durations; although the peaks are the same, the seismic effect varies
given different durations and spectral characteristics. As a result, in the calculation for slope seismic design, the
seismic wave should be chosen discreetly, varying from one case to another, otherwise it would cause unreal seismic

safety evaluation result.

Key words :rock slope;seismic response ; duration of seismic wave ;accumulative plastic strain

(#2568 TT)

and leads to geological hazards. Several methods of slope stability analysis, namely, Sarma Method, Imbalance
Thrust Force Method, and Linear Sliding Surface Method, are compared in this paper. With the bedding rock slope
at the bridge foundation of Shujiacao Bridge of Yichang-Badong Highway as an example, the rock slope stability was
analyzed by these three methods. The analyzed results were compared with the actual rock mass structure and dam-
age of this bedding rock slope. The comparison shows that: the result by Sarma method consists well with the actual
situation of slope failure, it is more suitable for analyzing bedding rock slope with joint fissures; whereas the calcu-
lation result of Imbalance Thrust Force Method is larger, and Linear Sliding Surface Method is conservative and

smaller.

Key words: bedding rock slope; Sarma method; imbalance thrust force method; linear sliding surface method;

slope stability assessment





