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1

Table 1  The experimental condition factors and related parameters

/( kN/m?) 17.18.19.20.21.22
2
X %X /em 30 x20 x200

9.5.12.1.14.4.16.7.
18.9.21.3.23.8.26.2

9%x20x1.5

Fig.3 The siltation forms of viscous debris flow behind check-dam

(
)
30
3
2
6 .8
48 20
kN/m’ 9.5%
47
2,
9.5% 21 kN/m®
46 .
2.1
2 . 2
9.5% .12. 1%

14.4% < 16. 7% ~18.9% +21.3% - 23.8%  26.2%
8.08%9.8% 11.38%
12.69% 14. 55% 16. 61% 18.56%  20.96% .

2 N

Table 2 The siltation gradient from experiment

/%

/(kN/m*) 9.5 12.1 14.4 16.7 18.9 21.3 23.8 26.2

17 7.0 9.8 13.2 12.6 14.6 15.7 18.0 19.8
18 8.4 10.0 10.3 11.9 13.9 15.5 17.1 20.2
19 7.5 9.6 11.6 14.1 16.6 18.9 20.5 23.6
20 - 9.8 11.2 12.1 13.9 15.7 17.5 20.0
21 9.8 9.1 10.9 12.6 14.2 16.4 19.4 21.4
22 7.5 10.5 10.7 13.0 14.4 16.9 18.5 20.3

8.08 9.8 11.38 12.69 14.55 16.61 18.56 20.96

2.2
9
K i i
K =i/iyo 2
K 3, 3
0.76 0.85 0. 80
0.70 ~0.90 7
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3 . 0.279 ~ 0.967
Table 3 The siltation gradient from experiment 0.63. 17 ~19 kN/m’
1%
(KN') 9.5 12.1 14.4 16.7 18.9 21.3 23.8 26.2 .
17 0.74 0.81 0.92 0.75 0.77 0.74 0.76 0.76 0.78 23.6% .23.8% 9.5%
18 0.88 0.83 0.72 0.71 0.74 0.73 0.72 0.77 0.76 21 kN/m’ 22 kN/m’
19  0.79 0.79 0.81 0.84 0.88 0.89 0.86 0.9 0.85
20 0.81 0.78 0.72 0.74 0.74 0.74 0.76 0.76 .
21 1.03 0.75 0.76 0.75 0.75 0.77 0.82 0.82 0.81
22 0.79 0.87 0.74 0.78 0.76 0.79 0.78 0.77 0.79 4
Table 4  Correlation between siltation gradient and density
0.85 0.81 0.79 0.76 0.77 0.78 0.78 0.80 0.79 , )
of viscous debris flow
1% R?
3 9.5 i=-0.006y> + 0.582y — 7.742 0. 883
12.1 i=0.001y% - 0.039y + 0.474 0.279
3.1 14. 4 i=0.0039>= 0.118y + 1.266 0. 622
16.7 i=0.001y% - 0.041y + 0.532 0. 869
° 18.9 i=0.001y% - 0.041y + 0.552 0.831
4 ° 21.3 i=0.001y* - 0.036y + 0.48 0. 967
\ 23.8 i=0.001y% - 0.035y + 0.482 0.388
19 kN/m 26.2 i=0.001y> + 0.004y - 0.195 0. 402
o 19 kN/m’ =16.7%
4 12. 1%
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Fig.4 The relationship between siltation gradient and density

of viscous debris flow
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Fig.5 The relationship between siltation gradient and gradient of gully bed of viscous debris flow
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Experiment on Siltation Gradient of Viscous Debris
Flow behind Gravity Check-dam

WU Xin' > MA Dongtao YANG Min' *

( 1. Institute of Mountain Hazards and Environment Chinese Academy of Sciences & Ministry of Water Conservancy Chengdu 610041 China;
2. University of Chinese Academy of Sciences Beijing 100039 China ;
3. Key Laboratory of Mountain Hazards and Earth Surface Processes Chinese Academy of Sciences Chengdu 610041 China)

Abstract: The siltation gradient is an important parameter for designing gravity check-dam of debris flow which is
not only influencing the judgment of the height the distance between dams the deposit capacity of debris flow reser—
voir but also the mitigation benefit and engineering life of check-dams. The siltation gradient is affected by the gra—
dient of gully bed the density flow velocity and discharge and grain compositions of debris flow et al factors among
which the gradient of gully bed and the density are most important than others. By using the viscous debris flow in
the laboratory simulation experiments are carried out under 8 groups of the gradient of gully bed and 6 groups of
densities. After the experiment finished the influences of gradient of gully bed and the density of debris flow to silt—
ation back check-dam and the relationship between them are studied and analyzed. The following results are a—
chieved through the experiment: 1. under the same density the siltation gradient is 8.08% 9.8% 11.38%
12.69% 14.55% 16.61% 18.56 % and 20.96% respectively while the gradient is 9.5% 12.1% 14.4%
16.7% 18.9% 21.3% 23.8% and 26.2% ;2. The gradient ratio parameter value K is between 0. 76 and 0. 85
the mean value is 0. 80 which can be used as designing data; 3. The siltation gradient is increasing with the increase
of the gradient of gully bed and there is a linear relationship between them. The gradient of back siltation is in—
creased slowly with the increase of density of debris flow they have a quadratic relationship each other; 4. the rela—
tionship of the siltation gradient i with gradient of gully bed i, and the density of debris flow y is: i = 0. 6014 x
"% x g™ which can be used for calculating i; 5. under the same dam height the siltation gradient viscous deb—

ris flow is relative greater than thin debris flow.

Key words: viscous debris flow; check-dam; gradient of gully bed; density; siltation gradient; the gradient ratio pa—

rameter



