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Seismic stability analysis of soil slope using theory of slip line field

GONG Wen-hui, CHEN Xun-long, QIU Jin-wei, WANG Jia, ZHONG Xu-han
(School of Civil Engineering & mechanics, Huazhong University of Science and Technology, Wuhan, Hubei 430074, China)

Abstract: It is important to locate the slip surface in stability analysis of soil slope. The current method, circular slip surface method,
results in a major error in the simulation analysis. In this paper, a method for seismic stability analysis of soil slope is proposed based
on the theory of slip line field and dynamic finite element. Firstly, the stress field of soil slope is determined under seismic loading.
Then, the method of slip line field is used to search the critical slip line under different conditions, and safety factor for every slip line
is achieved. Finally, the seismic stability analysis of soil slope is quantified by the minimum mean safety factor. The proposed
procedure is used to determine the critical slip lines and safety factors of an example slope at different moments. Seismic stability of
the soil slope is evaluated by using the minimum mean safety factor. The study indicates that the shear band is composed of the slip
lines with safety factors below 1.2. The shear band is consistent with the plastic zone of soil slope.
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Fig.1 Slip lines and principal stress traces
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Fig.3 The cross section of soil slope profile (unit: m)



1736 b +

o 2017 4

A CIEER Landers =X 1% L il T R e
PESYMT, EHUERER N 7.5 %, BUZHLFERT 16 s,
LT - R R WL 4, SRR SN R
BenigE - R Mg, AR HEER . 31
TR RAEF SR BT . BRI E
19.05 kKN/m’, FhEE )10 22.83 kPa, WEEHESIA
10.27° , PAaPEREE & 20 MPa, IR LR 033, Fht
N HSHINE 1.

0.8 r
)]
5 04
M 0.0
-0.8
I ¢/ s
B4 RN - R 2k
Fig.4 Seismic acceleration time history
X1 FiIHhSHEINEXR
Table 1 The relation of soil dynamic properties and

shear strain

BIRAEy /107 G/Grax A BINASY /107" GG A

0.05 0.9954 0.0342 5.00 0.6347 0.128 4
0.10 0.9897 0.0408 10.00 0.4647 0.1703
0.50 0.9465 0.0608 50.00 0.1478 0.2402
1.00 0.8975 0.071 6 100.00 0.0798 0.2543
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Fig.5 The dynamic finite element calculation model
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Fig.8 The plastic zone distribution and shear zone of the
soil slop under seismic loading
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