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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
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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

42 KRABIEHAL

FEAZ AT A R AR AR T T 00T 091 sh iR Bt
B EANE 6 TN, FFAZ 5 1 B E R AR A2 TR T2 00
RSB A A B A 7 s . iR 6] I
PRI AE AR T 00 R T T 00 0 9 30 B B 40 i)
S 1.37 F13.75 mo B 7R FREZ SR i AR R AR
TR R TR T AL R W B BE S 4 Bk 20.11 F
2412 mo FHUICAT R, FFHE S0 0 B8 O AR E I 25
AT, A 0 3 0 8 0 /D R P AT 5 A T K A 4 I
YER S 2 MRS O, MK ) i3 H 3% ik A
I, W T BT 9 R AR, LR E MR — AP AR
IR W Bh 1 B A — 2 B R O L ekt
THAE T B R FE PN Y AR R R R ALK AR
SN R P A e TR R LB S %

FH AR PR3 BT AT R TE R ARARAS TR RS A I B
(B A Fa E T R B0 1.61, 35 I Y Ja 3 A e 1k 2R 8k
S 1.08, 3 B« 1 B AN 2 18 Bl B Ak T R AR AR e ok
Ao KRR R ATH, RRRE T L3 3
FREG R 1.37 m, X g R ZE A OB L R AR 2
L5 S E h S SR 2 P S 2w o B LU o R
FA) 6 I A R e B 8h R PR R R A T K
LT L RO RS R E—E iR 2%, JFZ
2 W T 00 R 92 5 10 B 22 4 R B <1, DL b
SRAEW . WEUWWE, B TARSCHE T A R
TORL P E R & A /N TE | B i 7 A I



55 50 555 5 1)

SRR AT - RO R [ A5 00 4 5 A T B R TR WL 1 4 A7 27

x/m

(a) RAR T4
_EFEE/n S

0.2 1 2 3 3.8

60
~ 40
20
0
0 50 100 150 200 250
x/m
(b) &y L,

6 FIEZEHEIMEEEE R E
Fig.6 Contour plot of slope sliding distance

before excavation
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Fig.7 Contour plot of slope sliding distance

after excavation
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