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Fig.1 Diagram of experimental equipment 2
Fig.2 Diagram of sensor support
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Fig.3 Grading curve of experimental material
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2.2 1
Table 1  Results of flume tests
) /( kg/m®) /° /em /(m/s)
2106 8.3 10.1 2.37
° 2080 8.3 10.4 2.54
2079 8.3 10.3 2.49
4 2099 8.3 10.4 2.59
° 2101 8.3 10.5 2.45
14 Cm\4.4 cm\7.4 cm 2089 8.3 9.0 2.35
. 2111 8.3 10.2 2.33
6 s
10. 3 cm. 1.4 cm
4.4 cm 7.4 em o
o 4 4.4 cm 7.4 cm 1.4 cm
o 1.4 cm
4.4 em 0, o
4
Fig.4 Processes of debris flow depth and pressure
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Fig.5 Processes of kinetic pressure Fig.6 Vertical velocity distribution of debris flow
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u 7 = n . (pcgheslng) " . h(,
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o Uy (6) u,
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Uy = z a;Uy; (7)
i=1
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a; = L F#]
a(i=1 7)) p,~h-z u u
(6) H-B N N N Uy,
2, R’ 0. 001 °
R RMSE H-B H-B
2
Table 2 Calibration results of rheological parameters
n K 7,/Pa RMSE/( m/s) R?
H-B 5.45 2.53E -06 142. 1 0. 101 0.913
— 4.55 103. 4 0. 103 0.909
— 12. 14 — 0.127 0. 862
— 0.94 — 0. 142 0. 829
HB n 5.48 (0=sn<2) . 7
4 h’ a
o 4 92.8 Pa.95.2 Pa.96.4 Pa.
69.5 Pa 103. 4 Pa ; HB 142.1 Pa
° HB o
4
(1)
(2) Herschel Bulkley
10 mm
1 J. 2008 23(5) :524 -532.
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Experimental study on vertical velocity distribution of viscous debris flows

YANG Hong—uan' > WEI Fang-qiang” HU Kai-heng® HONG Yong®
(1. Key Laboratory of Mountain Hazards and Earth Surface Processes Chinese Academy of Sciences Chengdu 610041 China;
2. Institute of Mountain Hazards and Environment Chinese Academy of Sciences Chengdu 610041 China)

Abstract: Viscous debris flow is the most common and serious destructive type among all kinds of debris
flows. Measurement of its vertical velocity distribution is essential for testing debris flow models. In this study
7 flume tests were conducted to measure the vertical distribution of the impact force and flow depth of viscous
debris flows in which the experimental material was collected from natural debris flow deposit and was sieved
by a 10 mm mesh screen. The vertical velocity distribution was obtained using the relationship between the im—
pact force and velocity. Results show that the velocity of viscous debris flow changes with flow depth as other
fluids. It means velocity increases with depth while shear rate shows an opposite trend. Moreover the velocity
distribution can be explained well by the Bingham model. This study reveals the availability of deriving velocity
distribution by impact force measurement. However further work should be conducted in natural debris flow
gullies to verify these conclusions.

Key words: debris flow; impact force; velocity; vertical distribution; rheological model
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