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Initiation process simulation of debris deposit based on particle flow code

HU Ming-jian, WANG Ren, CHEN Zhong-xue, WANG Zhi-bing
(State Key Laboratory of Geomechanics and Geotechnical Engineering,

Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan 430071, China)

Abstract: The mud-rock loosening deposit which has the basic character of granular mixtures is easily turning into debris flow if
inspired by rainstorm. Based on the discrete element method and its superiority on round particles moving and mutually affecting and
big distortion question research. In order to analyze the relationship between the moisture content and the process of loosening
deposit forming in the mud-rock flow, this thesis simulated the process of loosening deposit turning into debris flow under condition
of rainfall by using the two-dimensional particle flow code software-PFC2D. Result showed that the particle would start moving and
accelerating then caused the displacement increasing, induced the chain destroy process and mechanism of landslide and debris flow
when the water content surpassing the critical moisture content.
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Fig.1 Mass percentage curve of the deposits
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Fig.1 Strength envelopes of the deposits
with different moisture contents
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Table 1 Results of direct shear test with different moisture
contents (pg =1.90 g/cm3)

K % PR S/ (°) i )1/ kPa
5.3 246 224
7.1 243 227
9.5 254 20.6
11.0 204 10.5
13.0 14.0 6.7
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Fig.3 Mean unbalanced force of piling process
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Fig.4 Calculation model and slope shape
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Table 2 Basic geotechnical parameters
for numerical simulation

BIKE i}y P R S HWEN
/% / (g/em’) /(%) /kPa
53 2.001 24.6 224
7.1 2.035 243 227
95 2.081 254 20.6
10.5 2.100 22.1 152
11.0 2.109 20.4 10.5
13.0 2.147 14.0 6.7
15.0 2.185 75 1.8
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Fig.5 Slope surface shapes with different moisture contents
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Fig.6 Displacements and speed monitor ball positions with different water contents

12.
14

(c) HIKFE 10.5%

s IS
55 5352’5'%&...

) FHKE 15.0%

16 24
16 |

14 L 2.0 P

12 AT A

ol ol 1.6 @f
Z o8 k Z 40t z 12 [ iean PR °
e A g § g Lsup 103% 25
5 0o bm 5L e . N
B 04 R g L 206 by l00 . B0 % i,

02 153% Segis 04 ook ﬁj%g% 0 e

! w= AR o4 | w=11% w=105% w=13%
0,(2) [ =71%  wm105%  w=13% 02 [53% "‘5‘}}‘\"1”{7]'1‘ 72': | TS well% wel5%
o4 w=9.5%  w=l1%  w=15% 0 Ww=9.5% w=11%  w=15% '
L L L L L -02 L L L L L 1 12 1 1 1 1 1 |
06 08 10 12 14 16 18 06 08 10 12 14 16 18 06 08 10 12 14 16 18
WAL/ 107 WAL/ 107 WAL/ 107
() R LB (b) B () RHTFB
B 7 ANREAEGKETAFRIBOLRFESIEE
Fig.7 Speeds of monitor ball with different water contents and locations
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