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Fig.1 Schematic diagram of flume experiment: (a) flume dimensions; (b) photo of flume; (c¢) numerical model of flume
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Fig.2 Schematic diagram of experiment equipment: (a) experiment platform; (b) a rigid wall; (c¢) force measuring apparatus
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Tab. 1 Particle size distribution of geo — material samples

B4R UL I o EE
A A Y dy/mm dgo/mm C, C. VIR TR '
1 ~2 mm 2 ~10 mm 10 ~20 mm 20 ~40 mm
M1 2% 90% 5% 2.40 5.00 2.10 0.65 6782
M2 2% 5% 90% 10.30 14.00 1.40 0.76 3017
M3 2% 3% 5% 90% 20.00 30. 00 1.50 0.66 2276
M4 25% 30% 20% 25% 1.40 12.50 8.90 0.63 25245
M5 40% 2% 2% 56% 1.25 25.70 20. 60 0.77 43762
x2 ERSH 1800 1
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Fig.4 Comparison of deposition formations between

numerical simulation and model test:

(a) 1=1.15s; (b) 1=1.45s; (¢) =2.20 s
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Fig.5 Comparison of impact force curves between

experiment and numerical simulation
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Fig. 6 Time-history curve of coordination number for sample M1 ~ M5
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Tab.3 Change rate of average coordination

number before and after sliding

A Ml M2 M3 M4 M5

A 32.44% 25.79% 24.79% 61.08% 75.61%
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Fig.8 Time-history curve of the ratio of super strong force chain, strong force chain and weak force chain for sample M1 ~ M5
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Effect of Granularity of Rock and Soil Mass on Regularity
of Impact Force Chain in a Fluidized Landslide

ZHANG Zhidong' ,FAN Xiaoyi' ,JIANG Yuanjun’

(1. School of Civil Engineering and Architecture, Southwest University of Science and Technology, Mianyang 621010 ,Sichuan, China;
2. Institute of Mountain Hazards and Environment, Chinese Academy of Sciences, Chengdu 610041, China)

Abstract: The characteristics of impact force chain reflect the contact relationship between debris flow particles,
which provides a new theoretical method for the study of characteristics of the impact force of landslide debris flow.
Based on experimental data of physical model, and assisted with discrete element simulation software PFC*" | it
explored the relevant characteristics of position distribution of force chain coordination, super-strong force chain,
strong force chain, weak force chain and strong and weak force chain under different grading conditions of rock and
soil. The results suggested that during the movement of debris flow, the force-chain coordination number, the ratio
of strong and super-strength chains underwent a process of fluctuated reduction and then increased to a final stable
stage, and the force chain coordination number had a negative correlation with average velocity of particles; the
uneven coefficient €, in the rock and soil grain composition was major factor affecting coordination number of the
force chain, the super-strong force chain, the strong force chain, and the weak force chain; in process of debris
flow impacting retaining wall, the strong and super-strong force chains mainly happened in the bottom, and the
position of the super-strong force chain coordination peak increased gradually as content of coarse particles

increased.

Key words: impact force chain; coordination number; non-uniformity coefficient; particle gradation; PFC*”



