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( ) Table 1 Rectangle spillway parameters of debris dam model
I em cm em
b vV, 1% I# 20 12 4
2# 20 8 6
L/b 34 20 6 8
V,/V
° (L/b) (V./V)
o b 6
1 cm.8 cm 12 e¢m 4 (L)
12 L/b) Doi
1.1 (0.9 ~
300cm 20 cm 30 cm 2.5) ©, (v,
50cm 40 cm 85 cm o (1
10. 8° (v,/V) 0.003 0.006  0.009
o 20 cm o 36
20 cm 5 e¢m o
N N ( Do
1.2 o
Doi ( 0.4 ~4
km?) 7 ~20 m
20 ~45 m’/s . (90 cm ) 20 ~3°,
1 ( cm)

Fig. 1 Sketch of experiment flume device
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Table 2 Combination of variable factors and experiment results
L/b Vv, /v . .
m 20 em P./% P,/%
1 1.458 0.003 11.8 22.5
2 1.458 0.006 10 41.6
2 3 1.458 0.009 16.4 59.2
4 1 0.003 5.6 9
2.1 5 1 0.006 2.1 9.5
Pl‘\
6 1 0.009 4.9 31
P’IU
7 0.458 0.003 1.2 10.4
8 0.458 0.006 0 2.6
P =" %100% P, =" x100%
cTN-m > o tu= X ° 9 0.458  0.009 0 6.3
P, 10 2.188 0.003 3.6 48.5
P, 11 2.188 0.006 27.5 65.2
12 2.188 0.009 23.9 58.3
V./V o 13 1.5 0.003 5.1 28.3
2.2 14 1.5 0. 006 10. 1 27.6
15 1.5 0.009 29.2 40.2
° 16 0.687  0.003 1.3 28.1
17 0.687 0.006 2.4 28.1
18 0.687 0.009 1 20.8
o 20 cm
19 2.917 0.003 17.7 45.5
. 20 2.917 0.006 2.3 55.9
2 . 21 2.917 0.009 15.3 79.3
2.2.1 ( 21 ) 2 2 0.003 7.7 33.4
23 2 0.006 35.1 50
° 24 2 0.009 64.2 70.8
25 0.917 0.003 0 15.2
L/b>1
26 0.917 0.006 0 13
° 27 0.917 0.009 0 12.1
2.2.2 ( 20 )
28 1.25 0.003 19.5 33.2
29 1.25 0.006 26.2 78.8
L/b>1 30 1.25 0.009 24 38.9
L/b=2.V /V=0.009 31 1.875 0.003 22.4 45.9
. 32 1.875 0.006 34.8 62.5
2.2.3 ( 2Im ) 33 1.875 0.009 62.6 75.3
34 2.5 0.003 21.2 30.9
o 35 2.5 0.006 16. 1 63.9
L/b <1 L/b>1 vV, /V 36 2.5 0.009 38.8 63.6
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Fig.2  Sketch of woody debris clogging patterns in and adjacent to the spillway
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Fig.3  The relationship between woody debris trapping rate( P,)

and relative woody debris length( L/b)
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Fig.4 The relationship between woody debris clogging rate( P,)

and relative woody debris length( L/b)
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Fig.5 The clogging woody debris number contribution to all the

number trapped by debris dam
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6 P, V./V 7 P, V.,/V
Fig.6 The relationship between woody debris retention rate ( P,) Fig.7  The relationship between woody debris trapping rate ( P,)
and relative woody debris volume( V,, /V) and relative woody debris volume( V,, /V)
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Experiment on the Clogging and Deposition of Woody Debris Flowing
with Torrents in Front of Debris Dams

XIE Xiangping' > WEI Fangqiang' XIE Tao' > YANG Hongjuan'

(1. Key Laboratory of Mountain Hazards and Surface Process Chinese Academy of Sciences/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 100049 China)

Abstract: Debris flow or torrents with woody debris could weaken the disaster mitigation function or threaten the
safety of debris dams for woody debris may clog densely in the spillway. Hence it is important to study the clogging
and deposition regularity of woody debris in front of debris dams for mitigation structure design. According to hy-
draulic experiments we considered the impact of woody debris length( L) spillway width( ) woody debris volume
(V,) and fluid volume( V) to the woody debris clogging and deposition. The experiment results show that there are
three main types of clogging pattern in the spillway. The first one is several logs trapped transversely by the spillway
and then trapping following woody debris. The second one is numerous woody debris arrive simultaneously at the
spillway interlocked with each other. The third one is short woody debris deposit in Front of the dam adjacent to the
spillway. The woody debris clogging rate is lower than 10% and has little change with L/b when L/b <1 while in—
crease firstly and decrease with L/b when 1 < L/b <3 reaching the peak at L/b =2. The woody debris trapping rate
presents a linear increase with L/b when L/b<2 and keeps steady when 2 < L/b <3. Either debris clog in the
spillway or deposit in front of dam can cause high trapping rate. The relative volume of woody debris( V,/V) has
little impact on the clogging rate and trapping rate when L/b <1 while contributes to the increase of trapping rate
and trapping rate when 1 <L/b <3 in general. The bigger L/b the higher increase presents with a linear increase
at L/b=2.
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