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Numerical simulation study on the instability mechanism of accumulation landslides
considering the interface morphology
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Abstract: To investigate the instability mechanisms of such landslides with different interface morphology, four typical
interface morphology was established based on the geometric characteristics of accumulation landslides in the three gorges
reservoir area, namely, line-like shape, arc-like shape, chair-like shape, and step-like shape. Discrete element methods were
conducted to elucidate mechanical response laws, failure modes, and instability mechanisms. Key findings reveal that the
failure modes are governed by the interface morphology through its control of internal stress distribution. The line-like shape
and arc-like shape exhibit typical retrogression failure characteristics, whereas the chair-like shape manifest pronounced
progressive deformation, while the step-like shape landslide has the composite failure characteristics. Rainfall primarily drives
deformation by elevating groundwater levels in the mid-rear sections, increasing pore water pressure. Conversely, reservoir
water level fluctuations redistribute groundwater pressure near the toe, generating outward seepage forces that induce localized
retrogressive deformation. These findings provide a scientific basis for analyzing instability mechanisms and designing
prevention strategies for analogous accumulation landslides.
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Fig.1 Geological profile of the Majiagou landslide
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Fig.3 Geological profile of the Muyubao landslide

E 4 SR EAEHERERRELER
Fig.4 Schematic model of accumulation landslide with
chair-like interface

23 EEEM

P SFIE IR X RO S T e —,
HF T A 5 TR S OE R I ER, RS
AR REMKAIZ, JE4mEmIEY) 370m, PN
25° o BB EWHEMIUES M, Argmia R,
218 10~15° , HEEREHIALRE, WML 30° o F
RIEE FBORIE . M E IS, REHEFRDL
R TORS 1 AR A o o I 3T 30 v B2 I
M ERFHE AR A RE, FEE AT FIRI
. B2 EABHBEEXE, 1RGSR ERInE
MM, EJUTES BRI B0 R
fiE. £ A EECEWIEN JIERT, JESIERHHR
B IIT RIS IZ M 7] AL A, [ LT TR A2
AR R R AR T AL 3 A T 45 1 o AT
WP ST 3 B 7 T WA BH S 2 R W0 GBS,
BN 15~30°, BERIEYE 20~30° , J\F11HE
P 10~30° o FEAL AR Z RN B 6 Frais
i,

300

= 250
2

% 200
B

2 v
o | [
o

0
0 100 200 300 400 500
B (m)

[ 5 HE R it B E [
Fig.5 Geological profile of Shuping landslide




& 6 INREE mHERE BRI HEE

Fig.6 Schematic model of accumulation landslide with arc-like
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chair-like interface
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step-like interface
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Fig.22 Conceptual diagram of the instability mechanism and

prevention measures of accumulation landslides
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