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Fig.1 Huashiban Gully basin location and Planar graph of check dams
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2

Table 2 Distribution characteristics of soil source in Huashiban gully

2 3

/m /m /m /m

H1 3.2 11 730 37 536
H2 26.0 109 485 2 846 610
H3 6.0 7 545 45 270
H4 3.5 8 190 28 665 S 749 394
H5 17.0 144 500 2 456 500
H6 32.0 6 607 211 424
H7 4.5 11 709 52 691

3.0 23 566 70 698

2 H2 3 HS
Fig.2  Overview of H2 slope Fig. 3 Overview of H5 slope

3

Table 3 Parameters of cascade check dams in Huashiban gully

/m /m /m /m /m® /m

14 21.5 5.2 * 50.00 1677 1.6
2# 21.0 5.0 110.00 44.00 1386 1.0
3# 20.0 5.5 79.65 26.28 867 4.0
44 31.5 7.8 105.12 34.69 2 556 0

S# 23.0 6.0 105.78 52.89 2189 2.0
6# 18.5 6.0 81.32 40.71 1355 3.4
T# 28.0 5.0 83.69 41.85 1757 2.5
8# 22.0 5.0 128.94 42.55 1 404 1/4 2.5
o# 16.5 4.2 146.58 73.29 1523 1.5
104 32.0 6.2 105.04 34.66 2 063 1.0
11# 26.3 6.0 138.48 45.70 2163 1/3 1.5
124# 27.5 5.2 133.25 43.97 1 886 1/4 0.8
13# 35.0 7.0 369.45 92.36 6 788 1.0
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Fig. 4 Basement of the third dam being erosion
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SEs ok :
- l:\'l'l Wit B L

1T
A il
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Fig. 5 Groundwater seepage beneath the forth dam

4

Prevention and treatment effects of check dams in Huashiban gully

I, 1
/m /(10 m®) /(10* m*) /(10* m®) /%o %0

1# 50 0.17 0.32 10.94  388.26 290.94
2 44 0.14 0.28 9.66  371.29 274.92
3# 26.28  0.09 0.16 5.76  346.87 251.79
4# 3469  0.26 0.33 7.13 325.71 231.67
S# 52.89  0.22 0.36 11.43  305.57 212.45
6# 40.71  0.14 0.23 8.91  285.84 193.56
T# 41.85  0.18 0.35 9.04  264.63 173.18
8# 42.55  0.14 0.28 9.32  234.79 144.38
9% 73.29  0.10 0.36 16.35 21518 143.14
10# 34.66  0.21 0.33 7.28  194.64 123.08
1# 457  0.22 0.36 9.79  175.52 122.01
12# 43.97  0.20 0.36 9.48  146.52 111.05
13# 92.36  0.68 0.97 18.98 126.44 108.76
2.76 4.37 134.07
I, I .
3.2
1
12-13 .
14 .
. U”
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6 7
Fig.7 Profile of check dams protecting ditch bed

8 9
Fig. 8 Check dam stabilizing the slope Fig. 9 Check dams in Huashiban gully
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20 a
. 5~6a 2008 - 09 - 24
o 4 ~18 m 1
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2008 —09 - 24 ;
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(R) . (n.) (1) H: (m); Ly ;
L i, o
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3.7
N ( Dr‘)
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v.=Llrip (1) €3
nE
0.=(1+@)0,D, (2)
VL_Z m/s; n.. ' R: 35% ~57%
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m; [ %o, Q. .
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3.6
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. 17
15%
5
Table 5 Prevention efficiency of check dams in Huashiban gully
p /(m/s) /(m?/s) /(10* m?)
1% 1%
20 5.92 4.44 134.21 107.36 13.48 5.76 57
10 6.68 4.94 167.45 133.95 16.82 9.64 43
5 7.40 5.63 199.30 159.44 20.02 12.55 37
3.33 7.75 5.81 217.50 178.01 25.50 13.36 48
2 8.09 6.12 240. 10 187.08 32.17 17.35 46
1 8.76 6.35 270.31 210.25 40.74 22.43 45
0.5 9.39 6.98 300.11 236.06 50.26 30.89 39
0.2 10.01 7.20 339.06 271.24 62.47 40.51 35
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Control Effectiveness of Check Dams in Debris Flow Gully
—A Case of Huashiban Gully in Earthquake Worst-stricken Area Beichuan County

ZHOU Haibo' > CHEN Ningsheng' LU Yang' * LI Bing ’

(1. Institute of Mountain Hazards and Environment Chinese Academy of Sciences; Key Lab. of Mountain Hazards and Surface Process
CAS Chengdu 610041 China;2. Graduate School of Chinese Academy of Sciences Beijing 100049 China;
3. Sichuan Province Transport Department Highway Planning Survey Design and Research Institute Chengdu 610041 China)

Abstract: Check dam is one of the most effective structures to control debris flows. In Huashiban gully control
measures includes civil engineering works and biological works where there are 13 check dams which make up cas-
cade check dams mainly distributing in the debris flow form-eirculate region. The type of gravity dams are concrete
structure with both axial ends embedded in the bedrock for about 0.5 ~1 m. Based on the comparison of the differ—
ences on gradient of the ditch stability of the slope on both sides and erosion rate of debris flow between pre and
post construction of the check dams this paper shows the application of check dams on blocking and storing loss sol—-
id mass stabilizing the ditch bed and bank slope decreasing gradient of the gully lowering debris flow velocity and
its kinetic energy and uplifting the base level of debris flow erosion in upstream. According to our research check
dams in Huashiban gully block solid mass 2. 76 x 10* m* only 0.50% of the total material source( 575. 1 x 10*
m’) and 3.3% of the short-term activity soil source( 85 x 10* m®) which indicate blocking is not the main func—
tion. Check dams stabilize the bed 4.37 x10* m’ accounting for 0. 76% of the total material source and 5.2% of
the short-term activity content of debris flow. On the other hand Check dams stabilize the slope 134.07 x 10* m’

accounting for 23.3% of the total material source leading to the decreasing of debris flow source. Gradient of the
deposition area has declined to 60% ~75% . For debris flows at the same frequency the velocity peak flux and e—
rosion rate goes down sediment transportation reduces by 35% ~57% and erosion base level in the upper ditch
was uplifted by 0.3 ~0.5 m. On the whole debris flows are translating from viscous flows to turbulent flows and

then high sand content flows.

Key words: debris flows; check dams; control effectiveness



