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Tab. 1 Particle size distributions of the samples (%)
; " AR WURLRL A%/ mm
AR
dgp/mm 1~2 2~10 10~20 20~40
M1 5 2 90 5 3
M2 14 2 5 90 3
M3 14 2 5 70 23
M4 14 25 30 20 25
M5 30 2 3 5 90
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] 17 > a /
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Fig. 2 Grading curve of the samples
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Tab.2 Material properties
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Tab.3 Interaction properties of the model

HAE A MORL - URL UKL - TEAENRAR UKL - 454
S 0.6 0.6 0.6
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Fig.3 Deposition forms in numerical simulations and

model tests for different angles
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Fig.4 Distribution of fine particles at different times for « = 35°
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Tab.4 Length and height of deposition forms

T AR Y M1 M2 M3 M4 M5
i LK BE/mm 468 452 454 457 440
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Fig.7 Time histories of the average particle

velocity for samples M2 - M4
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Tab.5 Maximum average velocities of the samples

T AR Y Ml M2 M3 M4 M5

WL/ (m - s7')  2.098 2.464 2.418 2.531 2.623
SKFI G (HH B TS ] /s 1.089  1.048 1.043 0.976 1.008

15 |
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Fig.8 Time histories of the average particle velocity

for samples M1, M2 and M5
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Tab.6 Maximum impact forces of the samples

HEgEN R Ml M2 M3 M4 M5

oRkupili i/ N 151.591 221.661 336.637 188.061 479.209
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Fig.9 Time histories of the impact force for samples M2 — M4
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Fig. 10 Time histories of the impact force for samples M1, M2 and M5
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XU Zemin. The grain size composition of Touzhai rock—avalanche

Influence of Gradation on the Impact Effect of Landslide Debris Flow

LI Tianhua', FAN Xiaoyi', JIANG Yuanjun’

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

Abstract; The movement, accumulation, impact of a mobilized landslide debris flow associated with other factors
would determine the degree of damage, and its component particles with varied sizes and compositions during the
movement involve internal collision, friction, and jumping, etc. , therefore governing the geohazard potential level.
Accordingly, it is of great scientific significance to determine the dynamic characteristics and impact force of
landslide debris flow in different gradation for structural design of architecture in mountainous area and the planning
and prevention work of landslide disaster. By using a three-dimensional discrete element method and comparing
with model tests, in this research it took the control grain size (dy,) as input and investigated the influence of rock-
soil mass with varied grading on the dynamic characteristics such as deposition form, velocity and impact force of
landslide debris flow. The results of existing studies suggested that all the processes of migration and accumulation
of landslide debris flows simulated by sliding models exhibited significant particle segregation phenomenon, which
eventually led to the inverse grading form of landslide deposits. For the initial sliding body with the same control

particle size but different grain compositions, although the deposition forms were generally similar, the fine particles
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actually increased the velocity of the sliding body while the large grains increased the impact force of the sliding
body; Under different control particle sizes, the larger the control particle size for a sliding body, it had the
stronger flowability, and similarly the greater the average velocity, the higher the peak impact force. It can
conclude that the segregation of fine particles compositions would increase the kinetic energy of a sliding body,
while its frictional energy dissipation would significantly reduce the impact energy of landslide debris flow. The
collision and segregation of coarse grains compositions could promote the energy transfer inside the sliding body and

increase the impact force of landslide debris flow.

Key words: landslide debris flow; particle gradation; inverse grading; impact force



