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Fig. 1
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Water-stone flow destroyed the bedroad of

a highway in Zhejiang
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Fig.2 Cachment basin’ s feature of Water-stone flow

7= S0y, —y)z+y(hy+3
,

sing (1)
S/

vm



196

3

Fig.3 Sketch map of Water-stone flow forming process
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Fig.4 Ratio of loose deposits and water depth in

different longitudinal slopes
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Fig.5 Three forms of valley’ s cross section

1
Tab.1 Parameters table of valley” s cross section
q,/ (m®/s) i m
100 0.25 0.5
300 0.306 1
600 0.384 2
i 0.25.0.306.0.384

/(m3/s)

6 (m=1)

Fig. 6  Affection of longitudinal slope for flow and

water depth in valley( m =1)
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Fig.7  Affection of different cross sections for flow and

water depth in valley( m =1)
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Fig.8 Intersection graph of rectangle and V section( m =1)
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Fig.9 The affect of cross slope coeffient for water depth
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Flow Control of Water-tone Flow Start

CHEN Xiaohui SUN Hongyue MEI Cheng ZHANG Wenjun QIAN Wenjian

( Department of Ocean Engineering Zhejiang University Hangzhou 310058 China)

Abstract: The occurring of water-stone flow ( belonging to dilute debris flow) in the valley not only needs a certain
slope but also a certain amount of water depth. The section form is certain for a certain valley. Through studying
the relationship between the thickness of sheetflow layer and required minimum water depth in the valley when the
water-stone flow occurs and analyzing the relationship between water depth and flow using the uniform flow theory of
hydraulic model it will find the relationship between the water flow and the thickness of sheetflow layer in the val—
ley . Then it will determine the relationship between the required water flow and the thickness of sheet-flow layer
for the occurrence of water—stone flow in the valley. By using the method of mathematical deduction it obtains the
relationship between the water depth i of the uniform flow in dynamic area catchment before loose deposits and the
thickness of sheetHflow layer z. It shows that the water depth is the key dynamic factor which dominates how much
loose deposits becomes sheetflow under the condition of specific gully slope and certain characteristics of deposits.

The longitudinal slope the form of cross section and the cross slope coefficient will have an impact on water depth.

With the increasing of the gully longitudinal slope the water depth needed for water-stone flow start becomes shallo—-
wer. Based on results of the theoretical analysis it can achieve minimum bypass flow with the method of flow con—
trol in engineering. Then it will avoid the whole sheet-flow of loose deposits and prevent the occurrence of water—

stone flow.

Key words: water-stone flow; flow control; the valley; section; sheet-flow; loose deposit thickness; longitudinal slope;

cross slope coefficient



