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Fig.2  Schematic diagram of debris flow run-up
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Table.1 Slope of barrier dynamical parameters and ol TEERIESMLE
run-up data of debris flow measured during experiments é — .
o 8 {
=
/° /m/s /kg/m® /m /m 5 6r .
79.7 3.125 2134 0.079 0.770 z ) .
82.8 3.125 1846 0. 065 0. 690 E‘gﬁ )
77.5 3.750 2002 0.074 0.900 2
77.5 3.750 1974 0.068 0. 890 o ‘ ‘ ‘ , ‘
7.5 3.400 2065 0.08 0.840 O emsmEn
71.5 3.409 2184 0.069 0.832 9
7.7 3.409 2173 0.074 0.870 Fig.9 Comparison of the calculated
82.8 2.678 2083 0.072 0. 650 and measured debris flow run-up
77.5 2.884 2061 0.071 0.550
82.8 2.678 1988 0.102 0. 630
82.8 3.409 1796 0.129 0.718 4
79.7 3.409 1878 0.072 0.580
2
Table.2  Dynamical parameters and debris flow run-up measured in field °
/m /m / m/s
2.50 0.70 5.53 °
4.00 0.79 7.00
3.00 0.94 6.06 °
3.50 1.04 6.55
4.50 1.17 7.42
4.00 1.31 7.00 o
5.00 1.39 7.83
7.00 1.45 9.26
7.60 1.64 9.65 .
8.20 1.81 10.02 .
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1800 ~2300 kg/m’
2050 kg/m’.
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Determination of Run-up of Viscous Debris Flow

. 12 . 1 1

TANG Jinbo HU Kaiheng  SU Fenghuan
(1. Key Laboratory of Mountain Hazards and Earth Surface Processes Chinese Academy of Sciences Chengdu 610041
Chengdu 610041  China;

China; Institute of Mountain Hazards and Environment Chinese Academy of Sciences

2. State Key Laboratory of Hydraulics and Mountain River Engineering Sichuan University Chengdu 610065 China)

Abstract: Debris flow run-up is one of the key considerations in engineering mitigation design particularly in the
case of viscous debris flow which usually was considered as granulardiquid two-phase flow. Due to its high clay
content viscous debris flow travels with higher viscosity usually treated as visco-plastic flow in the modelling.

Such plastics behavior of debris flow was ascribed to the interaction result of yield stress of liquid phase and friction
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stress between particles. In this study run-up of viscous debris flow was addressed and a simplified physical model
was developed based on momentum equilibrium equation for the debris flow front. The bottom shear stresses
consisted of the stress of liquid slurries and was simulated by Bingham model and the friction stress between coarse
particles and the surface of barrier. The calculation formula of viscous debris flow run-up was obtained through
combining the solution of momentum equation for debris flowfront with the geometric characteristics of the barrier.
The sensitivity analysis of the parameters showed that debris flow run-up increased with the increasing of velocity of
debris flow and slope of barrier and decreased with the decreasing of density of debris flow and friction coefficient
between coarse particles and the surface of barrier. However height of debris flow and dynamical parameters of
liquid-slurry had less effect on the run-up of debris flow. Therefore viscous debris flow run-up depended mainly on
velocity of debris flow slope of barrier and friction coefficient between coarse particles and the surface of barrier.
Ignoring the resistance due to liquid slurry the debris flow run-up could be calculated with the model i.e. H, =
aV’?/2g. Furthermore the coefficient @ in the debris flow run-up model was depends on the density of debris flow

the slope of barrier and friction coefficient between coarse particles and the surface of barrier and can be modeled as
a=sin@/ sin@+C(p,~p)/pcos@tan ¢ . The proposed model was verified using experiment data and field

measurement at the Jiangjia Gully.

Key words: viscous debris flow; run-up; flume experiment; Jiangjia Gully





