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Centrifugal Model Tests on the Influence of Fine Contents on the

Debris Flow Initiation Process
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Abstract; Using the self-developed visualization test apparatus with constant slope and rainfall
intensity and making six sets of slopes with different fine contents, centrifuge model tests on rainfall-in-
duced debris flow were carried out. Through the analysis of slope failure patterns,the development of pore
water pressure,moisture migration,and the influence of fine contents on the debris flow initiation process
were studied. The test results indicate that there is a critical fine content(aboutl5%)with the initiation of
debris flow, the failure pattern of slopes is retrograded sliding when fine contents are blow the critical val-
ue,and the start time of debris flow with 10% fine content is the shortest. During the initiation of debris
flow, the pore pressure increases to the peak before it declines like a wave and the curve of pore pressure
tends to be gentle with the increase of fine contents. Fine contents influence the infiltration rate and the
path of water, which affects slope failure patterns and determines whether the debris flow can start.
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Tab.1 Simulation of coarse particle size distribution

kifg/mm >2.0 2.0—0.5 0.5—0.25 0.25—0.08 <C0.075
XYk |

2.0 58.9 19.2 14.1 5.8
Wit/ % ’
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Tab.2 Centrifuge model test soil sample number and

permeability coefficient

‘ AR At BERE WOk 20 fom B
RS H”/f b :f ‘?%&é ﬁég/@iz[iﬂ)

S1 0 0.000 98 0.02

S2 5 0.000 51 0.01

S3 10 0.000 32 0.006 4

S4 15 0.000 24 0.004 8

S5 20 0.000 22 0.004 4

S6 25 0.000 12 0.002 4
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Fig.1 Grading curves of soil samples
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Fig.2 Remote adjustable artificial rainfall system
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Fig.3 Model tank of rainfall induced debris flow
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Tab.3 Critical rainfall of rainstorm debris flow occurrence in the mountains of China mm
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Fig.4 Test slope
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Fig.5 Failure process of slope with
5% fine content
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Fig.6 Failure process of slope with
15% fine content
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Fig.7 Failure process of slope with
25% fine content
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Tab.4 Failure patterns and characteristic times of slopes with different fine contents
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Fig.8 The fitting curves of characteristic times

of slopes with different fine contents
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Fig.9 Sketch of sliding quantity calculation
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Fig.10 Line chart of cumulative sliding quantity
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Fig.11 Layout of pore water pressure sensors
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with 5% fine content
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Fig.13 Curves of pore water pressure of the slope

with 10% fine content

-m— 1#
14 - 24
A 3
12}
10}
o
S 8t
=
% °r
&
= 4 }
- D s
2 At & "
" i . L ] O
WS SR e e
Op-a-a-t-n-a-nO-ale s Mg 2 2=
2 1 1 n L )
0 100 200 300 400 500

i /s
B 14 w43 150K FLIRAKIE A Tk v &

Fig.14 Curves of pore water pressure of the slope

with 15% fine content
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Fig.15 Curves of pore water pressure of the slope

with 20% fine content
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Fig.16 Variation of infiltration surface of the

slope with 0% fine content
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Fig.17 Variation of infiltration surface of the

slope with 5% fine content
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Fig.18 Variation of infiltration surface of the

slope with 10% fine content
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Fig.19 Variation of infiltration surface of the

slope with 15% fine content
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Fig.20  Variation of infiltration surface and erosion
surface of the slope with 20% fine content
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Fig.21 Variation of infiltration surface and erosion
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surface of the slope with 25% fine content
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Fig.22 Curves of pore water pressure forfiled tests
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