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Fig. 1 Bilinear constitutive model of the cohesive element
(a)normal traction vs normal displacement;

(b) tangential traction vs tangential displacement
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Fig. 2 Damage initiation criterion based

on the Mohr-Coulomb criterion
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Table 1 Values of the cohesive element parameters
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Fig. 4 Validation of the results of the algorithm
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Fig. 5 Schematic diagram of the vector

method safety factor solution
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Fig. 6 Flow chart of the vector

method safety factor calculation
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(a)model dimensions; (b)joined slope; (¢)boundary conditions



hETARTEBR

Bulletin of Chinese Civil Engineering

K 7Co i e Mg 5 1T KA g 53 1035 2 7K
S B 23T O R A 1T Sy [ LA AR

AL F I S 83 2 s, Hoh se ik
TC S 2 B i B S R R — 2 B
B R VR T SCAR T R 3 200 1 2 08 o i A 1
FER 8 A X2 I i A DOl A OB B8 S L |
WEEHEF ¢ =20° VKR J1 ¢ = 50kPa X I 1 2% 4t Al
PR R 23V T BUE AL LGSR B L
Ko 25, 0] LA B G E AL L R 22 0
L. 54 % Bk 1 AR SCHE T i - % 22 R Y < i A
U 42 B ROR R T5 1% B4 R

£2 FEBEERH NS

Table 2 Material parameters of the joined slope model
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with the theoretical values

# K 311
LB (E 2. 343
R 2.379

iR%E 1.54%

o ik — 25 B I 5 T % 2R % S B0 U7 oK #
O RIS 4 B 58 1 L DR N BE 5 Al 20° R AR,
Gy E 6 LS R T B 2R 1, B ¢ = 15kPa,
25kPa.35kPa, 45kPa, 55kPa. 65kPa JF & %k {4 A5 41
S3AT . B 8L T B AR (A AR AR B T A B Y
Yokt 2 ZAEE . AT LU B AR EOR R O T
ToHBEREMSHESAR N E S RBEIETY
G LI UE T T % - AR B T vk SR il R R
A FBN IE B W] B 38R TR SR 1 BT S50
GHLE,

3.0F " RRARLBHME
—e— REZRHIILM
25¢
&
x(
w207
=S
=
1.5F
1.0F
10 20 30 40 50 60 70

THLRR ) (kPa)
B8 AEVEHMBAITREANEMESEREX L

Fig. 8 Comparison between the simulated and theoretical

values of safety factor for different joint cohesion
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different rainfall intensities
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under different rainfall duration
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Fig. 16 Relationship between the

rainfall duration and fracture depth
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Fig. 22 Horizontal displacement of the slope under

different rainfall infiltration locations
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Stability Analysis of Rock Slope under Rainfall Infiltration
Based on A Zero-Thickness Cohesive Element
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(1. School of Civil Engineering, Wuhan University, Wuhan 430072, China;
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Abstract; There are often a large number of joints,fissures and other water channels in rock slopes. Under
the condition of short-term heavy rainfall or continuous rainfall, a large amount of rainwater enters the
slope body,which can easily induce landslide disaster on rock slopes. Therefore,it is of great significance to
study the stability of rock slope under the infiltration of rainfall. Based on the ABAQUS numerical simula-
tion platform,this paper implements continuous-discontinuous simulation of the deformation and damage
of rock slopes under rainfall conditions by embedding zero-thickness cohesive elements and focuses on the
effects of rainfall intensity, rainfall duration and rainfall infiltration location on the slope stability using
vector method safety factors as indicators. The results show that as the rainfall intensity and rainfall dura-
tion increase,the depth of fissures in the slope gradually becomes larger,and the stability of the slope grad-
ually decreases. The farther the initial location of rainfall infiltration is from the shoulder of the slope,the
shorter the rain-induced fissure extension length is and the better the stability of the slope is. The research
results provide reference for the engineering treatment of rock slope under rainfall conditions.
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