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Influence of rock content and slope on collapse in soil-rock accumulation
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(1. School of Civil Engineering and Architecture, Southwest University of Science and Technology, Mianyang,

Sichuan 621010, China; 2. Research Center on Mountain Torrent and Geologic Disaster Preveniion

Ministry of Water Resources, Wuhan, Hubei 430010, China)

Abstract;In order to explore the law of the collapse movement in the soil-rock accumulation in mountainous
area after earthquake, the discrete element numerical simulation analysis was carried out, and the average
collapse velocity, the farest transport distance, the impact force and the movement form of the collapse body
were studied. The results show that, the larger the rock content is, the greater the peak value of the average
landslide velocity is,while the slope is constant, and the shorter the movement time is while the rock content is
constant. With the same rock content, the peak value of average velocity increases with the increase of slope,
whereas the movement time decreases gradually. The maximum horizontal transport distance of fine particles
and blocks is positively correlated with the change of rock content and slope. The change of rock content has
little effect on the impact force of the collapse, while the slope has great effect on the impact force of the
collapse. The impact force of collapse with a slope of 65°and different rock contents presents three stages

including sliding impact stage, dynamic impact stage and stable accumulation stage. The evolution of the
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accumulation body has undergone three motion stages including deformation sliding stage, high speed roller

stage and quasi-static accumulation stage. Sliding is the main form of motion. The results of this study will

provide reference for the prediction and management of landslide disaster.

Keywords : soil-rock mixed accumulation; collapse movement; the average velocity; the distance ratio
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Fig.1 Collapse at Lueyang section of Baocheng Railway
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Fig.2 Calculation schematic diagram of particle movement
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Fig.3 Schematic diagram of particle contact model
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Table 1 Particle grading table of testing materials

ki 4%/ mm <54 <26 <10 <4 <2
P MK 100 100 100 50
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Table 2 Material properties table
B THAR L W/ (kgem?)  BEIELEE/MPa
b 0.26 2 100 1 000
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Table 3 Interaction properties table
AHEAE WE R SRR RO R A 2 fi 4SS 4
WURL -k 0.4 0.42 0.42 Hertz-Mindlin (no slip)
k- 0.4 0.44 0. 05 Hertz-Mindlin ( no slip)
WOR-EHE 0.4 0. 44 0.05 Hertz-Mindlin ( no slip)
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Table 4 Testing schemes for collapse
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Fig.6 Time-history curve of average velocity of fine particles

301,20 BERE X 4 Sl R ) R )

B9 I 10 Sy AN [a] 38 B2 26 1 R 4% 35 A B AR SR AR N
VAR UKL A BR A - 02 gl R I PR 2 o B Rl AL,
A5 Tob T 00 Rt e S AN — B, B SR B e T
BB H B T . Horh, BT 65° 1 3 i AR b
R PE 450 Z W 30° /e N AT L
WL EI) |, 3¢ B AR, A ORI B A7 H 30 4 T e 1 )
P 2203080 L 3k S PR Dy B8 R i 438 v EE D A 488 4 B
T3 FREAR R , 75 1 3 AR i 2l bk, 3k B AR
Eay/IE EUS

oA 3k — AT 5 35 JEE X i e R PN T B A 5 0 R -
Py R (R S, AR B P 1L g Al AR RORE S
R A - K4 R U (L i 2 AR — B, HLRE R R

—a— EAE0%

—e— EAE30%
—a— EAES0%
—v— EAET0%

1.00 -

0.75

0.350.5 1.0 1.5 2.0 25 3.0
i ) /s
(a) 30°HEE
25 -
~20f
@ 1.5+
2
g 1or —a— BFIR0%
§ —e— FHEI0%
0.5 —a— THES50%
—v— THET0%
0350.5 1.0 1.5 2.0
i ) /s
(b) 45°H fE
4.0 -
—a— FHE%
35 —e— HEE30%
T30f —a— BAR50%
&5l —— HAET0%
=
20}
w
B 1S E
g0l
0.5
0 s -
0350.5 1.0 15 2.0
iy TR)/s
(c) 65°HE
E7 RAEEHEHEEMEHLE

Fig.7 Time-history curve of average velocity of rocks
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Fig.9 Time-history curve of average velocity of fine particles
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Fig. 10 Time-history curve of average velocity of rock
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Fig.11 Variation curve of average velocity peak value

inside collapse body with slope
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Fig. 14 The variation of the increase of maximum horizontal

movement distance with the stone content
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Table 5 The relationship between horizontal and vertical movement distance of the collapse
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