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Centrifugal model tests on debris flow with different particle compositions
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Abstract: Using the self-developed visualization test apparatus with constant slope and rainfall intensity, centrifuge model tests
on rainfall-induced debris flow are carried out in order to study the formation mechanism of debris flow under different particle
compositions. The test conditions include 20 times of gravity, five soil samples and different fine particle contents. Through the
analysis of macroscopic displacement fields, moisture migration and pore water pressures under different particle compositions,
different morphological characteristics of debris flow are observed and discussed. The test results indicate that the failure
pattern of debris flow changes from retrograded sliding to whole flow sliding with the increasing content of fine particles from

10% to 70%. And the difference of permeability coefficient under different particle compositions is the major cause for

different failure patterns of debris flow.
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Table 1 Soil parameters for centrifuge tests

45 K% 0.1~0.5 HifE 0.1~0.02 BIERH

mm mm /(ems ™
L1 90 10 0.00512
L2 80 20 0.00380
L3 70 30 0.00258
L4 50 50 0.00173
L5 30 70 0.00124

E: FRRIAR 0.1~0.5 mm AHLEURL; K42/ T 0.1 mm 4050
$io

INFERAR B B /%
3
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$i42/mm

1 THRZES %
Fig. 1 Grading curves of soil samples
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Fig. 2 Remote adjustable artificial rainfall system

EERE T B
Fig. 3 Model tank of debris flow
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Fig. 5 Failure process of soil with fine particle concentration of

20%
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Fig. 6 Failure process of soil with fine particle concentration of

50%
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Fig. 7 Failure process of soil with fine particle concentration of

70%
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Fig. 8 Top destruction phenomenon of soil with fine particles of

20%
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Fig. 9 Top destruction phenomenon of soil with fine particles of

70%
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Fig. 10 Rain infiltration process of retrograded sliding
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Fig. 11 Rain infiltration process of whole flow sliding
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Fig. 13 Displacement nephogram of retrograded sliding
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Fig. 14 Displacement nephogram of whole flow sliding
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Fig. 16 Curves of pore water pressure for retrograded sliding
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Fig. 17 Curves of pore water pressure for whole flow sliding
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Fig. 18 Curves of pore water pressure for field tests
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