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A study of the influence of the crossing-slope fault geometry
on the slope seismic response
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(1. Faculty of Geoscience and Environmental Engineering, Southwest Jiaotong University, Chengdu, Sichuan
611756, China; 2. The Second Engineering Company, CREGC, Chengdu, Sichuan 610091, China)

Abstract: Compared with the landslides in the general gravity environment, the earthquake-induced landslides are
significantly different in formation mechanisms and kinetic characteristics. Under the normal and rainfall
conditions, the fault fracture zone, as the discontinuous structural plane of the slope, often adversely affect the
stability of the slope. Under the earthquake condition, the fault fracture zone within the slope has a limited filtering
effect, which could weaken the seismic response of the slope. To investigate the influence of the reverse fault’s

geometry on the slope’s seismic response, we took the Niumiangou landslide, the Woqian landslide, the

WisHEA: 2022-09-15; 1&iTHER: 2022-12-15 ML : www.swdzgedz.com

EEWB: BHE ALK EILEWH (42277143); H K &E S0 & 7H 250 H (2022YFC3005704) 5 P4 )11 45 [ 4 5% 98 )7 #4250 B (KJ-2023-004;
KJ-2023-025)

F—1EE: EER1999-), 5, W -EF5 A, M H R TR P TAE. E-mail: 1165769800@qq.com

BIAEE: DRI(1984-), B, 4, W82, 1A R0, 228 DA g5 1 o T 7% 0 it 5 ¢ 3 1o (M RHBIE 5 3802 T

E-mail: luogang@home.swjtu.edu.cn


https://doi.org/10.16030/j.cnki.issn.1000-3665.202209030
https://doi.org/10.16030/j.cnki.issn.1000-3665.202209030
https://doi.org/10.16030/j.cnki.issn.1000-3665.202209030
https://www.swdzgcdz.com
mailto:1165769800@qq.com
mailto:luogang@home.swjtu.edu.cn

- 148 -

7K SCHb BT TR b S

Xiejiadianzi landslide and the Donghekou landslide as reference objects and generalized the geological model of
the fault-crossing landslide in this study. The seismic response of slopes with faults of different widths, dips and
positions are simulated using the 3DEC discrete element software. The simulation results show that (1) as the fault
dip angle increases, the peak value of the total displacement of the slope and the peak acceleration of the slope
surface show an increasing trend, and the slope stability is worse. (2) The peak acceleration of the monitoring
point at the top of the slope is generally greater than that at the bottom and waist of the slope. As the width of fault
fracture zone increases, the effect on the seismic response of the slope becomes obvious.(3) The presence of faults
facilitates the probability of slope instability. When the fault is located at the top of the slope, the variation of the
seismic response with the dip angle and the fault width shows a more obvious regularity. This study can provide a

theoretical basis for further revealing the impact of fault fracture zone on the stability of slopes under the

5% 6 4

earthquake condition.
Keywords: earthquake-induced landslide; fault;

simulation; slope stability
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Fig. 1 Geological profile of the Niumiangou landslide (modified
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Fig.2 Geological profile of the Woqian landslide (modified after Ref.[17])
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Fig. 4 Geological profile of the Donghekou landslide (modified after Ref.[25])
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