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Abstract: In order to accurately evaluate the threat to buildings and people’s lives and properties in the run-out path
after slope failure, this paper takes a landslide in Chenzhou as an example, simulates the failure mechanism of large
deformation under natural and rainstorm conditions after excavation of this slope based on the material point method,
calculates the run-out distance, and compares the results with the finite element method. The results show that: (1)
Before excavation, the slope is basically stable under natural condition and unstable under rainstorm condition, while
after excavation, the slope is unstable under both conditions; (2) The sliding distance of the landslide increases
significantly after excavation, and the sliding distance under natural conditions and rainstorm conditions is 20.11 and

24.12m respectively; (3) By comparing the results of stability and large deformation analysis, it can be seen that

W B
EE€WH:

T

BIEEE:

51 A&

2023-03-10; &5 H#1:2023-06-10 DOI:10.12143/j.2tgc.2023.05.004

0 0 S5 6 A T 9 e TR AR DR R ST ) 5 R 7 3 TR B F S (G - HNGSTP202106) 5 1 1 45 % 4 21
7 TRIT B IO 2 e VUHE 4 39T H iR A R 75 2 M B K TN BB ASE SURIE T (4 5 2021YJ009)

SCEMR, 53 DU 1972 4F A e AR, P, M ST TR, 32 RS 5 A B 5T AR 8 R A N T L I DX R A R
1150-4 %, lubing168@126.com.

BEEA Y DU, 1998 4R A8 WL WP T A, M 5T TR el , 8 ISy SRR AUL 55 SRR D 20 7 69 9F 52 A, I v i s 7o DX 1L e
932 %, changgiliang@csu.edu.cn.

MR, 2B AT PP, 2 KRR T 25 P R B W B W IR L 2 Br L) ] Bl 8 TR, 2023, 50(5) - 23-28.

AT Guodong, LI Yunqing, ZI Lijun, et al. Analysis of deformation mechanism of landslide under natural and rainstorm conditions based
on material point method[ J]. Drilling Engineering, 2023,50(5):23-28.



24 R TR

202349 H

excavation and rainfall are the two main factors causing slope instability. Calculating the sliding distance after slope

instability can provide theoretical reference for evaluating the threat to buildings on the sliding path, and is of great

significance for improving slope safety protection.
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Fig.1 Calculation process of material point method
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Table 1 Soil parameters of each soil layer of slope
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Fig.2 Equivalent plastic strain nephogram of slope

before excavation under natural condition
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Fig.3 Equivalent plastic strain nephogram of slope

before excavation under rainstorm condition
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Fig.4 Slope safety factor after excavation

under rainstorm condition
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Fig.5 Schematic diagram of slope dispersion
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before excavation
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Fig.7 Contour plot of slope sliding distance

after excavation
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