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Fig.4 Stresses on coarse particle when flipping around a side
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Table 1  Relationship with velocity and start moving state probabilities

U Uy p
1 3 w,Zu, +30,, 0.001 4
2 2 wyZu, +20,, 0.022 8
3 1 w,Zu, to,, 0.158 5
u, u,
P 1 o Kramer *
N 1
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Table 2 Starting velocities calculated and experimental values under

different starting models ;

/o I(mls) /(mls) /(mls) /(mls)
30 0.349 0.430 0.473 0.424 .
25 0.441 0.494 0.532 0.513
20 0.515 0.549 0.583 0.555 4
15 0.579 0.597 0.628 0.594
10 0.634 0.639 0.668 0.635
5 0.682 0.677 0.702 0.672 L.
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o a=4.3
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Starting Contidtions of the Coarse Particles about Diluted Slope
Debris Flows under Clear Water Conditions

HE Kun' SHEN Junhui' LIU Hai'? TONG Jianbo' LIN Li'

(1. State Key Laboratory of Ceohazard Prevention and Ceoenvironment Protection Chengdu University of technogy Chengdu 610059 China;
2. The Geological Survey Management Center of Anhui charityi Hefei Anhui 230040 China)

Abstract ‘5. 12”Wenchuan earthquake generated a lot Slumping Mass the angular coarse particles on slope are
easy to start forming debris flow Under water erosion. This article is on the basis of the Geological research model of
the earthquake debris flow on slope established the basic model of the cube as the coarse particle of the lean debris
flow on slope combined with a wide size distribution characteristics of the debris flow on slope the cube model
contain the slip flip ( including around the edge flip flip around and embedded solid fulcrum around the edge
flip) and other start-up mode and the theory are based on the hydraulics sediment dynamics deducing the start—
ing average velocity formula of the coarse particles in the slip. Referring Chen Qibo experimental data we calculate
the starting velocity when the diameter of particles is 5 ~ 10 mm at different slope conditions the comparison of the
data showed good agreement between the two indicating that the cube as a starter model of debris flow on slope di-
lute coarse particles is reasonable. The results also show that under the same gradient conditions the Stimulate
the flow rate of coarse starting slip is the minimum followed by winding start side the flow rate of solid particles
embedded in the excitation required for starting is the maximum. For examples the gradient is 30° under the con—
ditions of starting the slip velocity of the flow excitation 0.349 m/s about the starting edge of 0.430 m /s embed-
ded solid starter is 0.473 m / s. As we can infer from this when the water reaches a certain velocity ( such as flow
velocity below 30° slope of 0.349 m/s) the coarse particles initially start to slip; as the flow rate increases the
gradual emergence of flip start; when the flow velocity increases sharply most embedded solid coarse particles to
flip instant way to start to form a dilute of debris flow on slope thereby forming a dilute of debris flow on slope. The
achievement has some theoretical significance for thinning of debris flow on slope starting conditions study debris

flow disaster warning has a guiding role.

Key words: diluted slope debris flows; starting way; starting velocity; cube; slip start; flip start



