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1

Tab.1 Grain size frequency of debris flows
(‘mm)

/( glem’) 40 20 10 5 2 1 0.5 0.25 0.1 0.05 0.0l  0.005 0. 001
1.83 2,74 5.72 9.9  17.45 48.54 50.16 53.54 58.07 63.94 68 84 97.2 97.2
2.17 6.36  20.37 39.44 53.29 65.6 70.38 72.5 74.9  77.33 79 86 95 98.2
1.99 1.03  8.79 23.44 38.92 57.08 61.6 67.1 70.56 74.16 76.4  84.5  96.5 97.9
2.08 5.31  18.67 36.64 51.06 66.25 67.86 69.67 74.94 77.31 79.4 942  97.4 98. 14
2.20 11.49 29.33 43.01 59.52 69.2 72.38 76.35 78.26 80.58 83 94 97.2 98.4
2.21 19.4 32,95 47.92 60.75 72.39 75.87 78.59 80.65 83.22 84.8  93.8  97.8 98.6
2.25 16.99 3495 51.43 63.56 74.38 77.89 80.65 82.4  84.43 86 94.2 98 98.7
2.16 2.09 11.94 30.8 46.25 60.84 64.79 68.83 76.5 75.27 77.2 91 9.8 98
2.25 8.7 17.16 37.2 5426 70.05 71.58 74.65 77.02 79.41 81.6 92 97.5 98.4
2.07 2.18  15.26 34.76 48.39 62.44 66.02 70.35 72.97 76.08 78.4 92 97.2 98.2

2
Tab.2  GSD parameters of debris flows 2
GSD
RZ

p/l (glem?) c m D, 2.1
1.83 56.29 0.085 02 6.08 0.979 3
2.17 72.89 0.041 76 18.87 0.995 4 (

1.99 67.41 0.055 63 11.16 0.994 5 ( ) o
2.08 72.39 0.047 64 17.72 0.990 1
2.2 75.76 0.040 85 23.36 0.994 5 o
2.21 77.8 0.037 30 28.47 0.994 3
2.25 80.07  0.03256  28.69 0.996 1 (M. (H) . (Q)
2.16 70. 65 0.050 14 13.99 0.993 3 (nw D)o
2.25 76.08 0.038 50 16.7 0.990 8 o
2.07 70.77 0.050 58 16.06 0.994 2 o
1)
3 4
Tab.3  Properties of debris flow responding to the grain size distribution 5 o
GSD
/( g/em®) c B D, /mm 2
1.2~1.5 10~20  0.20~0.30 <2 o
1.6~1.9  30~60 0.05~0.10 2~15 o
>2.0 60 ~ 80 <0.05 >15
( )
H,\ =kp" ~ D" =" (4)
m 4.5 ~ 7.6
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4
Tab.4  Unit-width discharge of debris flow
p/(glem®) “ D, Qp./(m*/s) Q. /( m? /s) Q,/(m’/s) S/m’ Q /(m’1s)
1.57 0.069 1 2.25 3.27 13.96 8.86 900 398
1.83 0.0850 6.08 8.82 10.34 9.79 1317.5 367
1.84 0.075 0 9.06 13.13 12.40 13.02 1333.3 456
2.10 0.038 0 17.87 25.92 33.19 30.22 1747.6 670
2.17 0.041 8 18.87 27.36 28.99 28.77 1854.0 570
2.00 0.055 6 11.16 16.18 19.13 18.04 1579.4 750
2.08 0.047 6 17.75 25.73 23.99 25.36 1709.5 894
2.20 0.040 5 23.07 33.46 30.29 32.51 1911.1 884
2.21 0.036 4 27.48 39.85 35.34 38.34 1923.8 736
2.25 0.032 6 28.69 41.61 41.59 42.46 1984.1 789
2.16 0.050 1 13.99 20.28 22.24 21.71 1847.6 1000
2.25 0.038 5 16. 68 24.19 32.66 29.07 1985.7 736
2.07 0.050 6 16.06 23.29 21.96 23.09 1704.8 763
2.19 0.0377 21.20 30.74 33.68 32.90 1 888.9 763
2.21 0.034 2 19.10 27.70 38.75 33.99 1914.3 732
2.19 0.039 2 20.24 29.35 31.80 31.23 1882.5 663
2.09 0.053 8 13.11 19.00 20.10 19.96 1730.2 763
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Grain Composition and the Fluctuation of Debris Flow Motion
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Abstract: Debris flow body is composed of a wide range of grains and lts grain size distribution ( GSD) is found to
satisfy a general expression P( D) =CD *exp( —D/D,) . The grain composition can be described by the GSD pa—
rameters (u D.) with u representing fine content and D, defining a characteristic scale of grain aggregate. It is
found that the fluid has a coupled (u D,) which is distinct from the source materials and deposits. Observations
on debris flows in the Jiangjia Gully ( JJG) have revealed great fluctuations; we fourd that the fluctuations are con—
trolled by thair grain composition and they will approach some steady state when granular concentration were satu—
rated and then both the flow depth and velocity gained a powerdaw relationship regardiy u and D,. From the meth—
od introduced here it is possible to use the GSD parameters of the sedimentary materials to estimate the probably

maximal discharge and velocity of a debris flow.

Key words: debris flow; grain distribution curve; scaling distribution; distribution parameters



