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Calculation of characteristic parameters and design of control work
against of debris flow in Chunyashu gully, Sichuan province

YUAN Ying', WANG Shuaiwei', MAN Bing’
(1. School of Prospecting Technology and Engineering, Shijiazhuang University of Economics, Shijia
zhuang, Hebei 050031, China;2. Hydrological and Engineering Geology Investigation Institute,
Geology and Mineral Exploration Bureau of Hebei Province, Shijiazhuang, Hebei 050021, China)

Abstract; Analysis and calculation of characteristic parameters of kinematics and dynamics are the basis of
control engineering design of debris flow. Taking Chunyashu Gully debris flow as an example, the formation
conditions of debris flow were analyzed firsty. Then kinetic and dynamic parameters, including bulk density,
velocity, flow capacity, sediment flush-out, impact force, impact and lift height, climb height and
superelevation had been calculated in detail. Finally, the comprehensive control concept of integrated blocking
method, retaining method with draining method was present, and the control engineering including check
dam, comb dam, one-side protection embankment and V-type drainage groove was designed. The above
design scheme provides technical support for the control of Chunyashu Gully debris flow and design reference
for similar engineerings.
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Fig. 1 Characteristics of sediment of Chunyashu gully
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Table 1 Velocity of the debris flow

H% P A& 0T #9F R/ m TS (m/s)
Sl T Ao WA RVBEERK BRRN B A R T 2/ (/)
P=5% P=2% 5% 2%
5-5' 0.53 0.61 0. 69 0. 842 0.067 2.61 4. 35 4.62
8-8’ 0.58 0.63 0. 638 0. 842 0. 067 2.61 3.99 4.31
12-12' 0.55 0.62 0. 586 0. 842 0. 067 2.61 3.69 4.12
17-17' 0.50 0.59 0.52 0. 842 0.067 2.61 3.60 3.98
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Fig.2 Plan layout of control engineering of Chunyashu gully debris flow
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Table 2 Rainstorm peak discharge and peak
discharge of the debris flow

P=5% P=2%
AR o R AR R R A R
0/,/(m3/s) OC/(m3/s) OI)/(IHB/S) QC/(mB/s)
5-5' 6. 850 16. 40 8. 327 19. 94
8-8' 7.389 17. 69 8. 955 21.44
12-12' 7.783 18. 64 9. 403 22.52
17-17' 8.753 19. 21 10. 326 22.95
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Table 3 Total volume of one debris flow process and

sediment flush-out of one debris flow

A T Vg R . N
SR m:"fi ZWRR Fint O —RE R
JIL
P Vi K /s & 3 & Q,/m’
i QL/(n13/s) s & Q/m B Qy/m
55’ 16.4 0.202 3000 9938.40 4598. 824845
8-8'  17.69 0.202 3000 10720.14 4960. 561677
3% a2 1864 0.202 3000 11295.84 5226.957019
17-17"  19.21 .202 3000 11641.26 5386.794224

0

5-5' 19. 94 0.202 3000 12083.64 5591.498012

8-8' 21.44 0.202 3000 12992.64 6012.122236

2% 12-12"  22.52 0.202 3000 13647.12 6314.971677
0

17-17"  22.95 .202 3000 13907.70 6435.550621
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Table 4 Whole impact force of the debris flow

S Y RAOW  ROWF ZHWSRAR RAR
;‘% %%m/ ENis B R Agrmm g whE
PR AL (KN/m®) Vo (m/s?) o/ (0) P/kN
5-5' 1.33 17.1 4. 35 90 43.91
8-8’ 1.33 17.1 3.99 90 36.95
12-12"  1.33 17.1 3.69 90 31.6
17-17" 1.33 17.1 3.60 90 30. 08
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Table 5 The maximum impact and lift height and
climb height of the debris flow

Bl SRMRA T AR AT LN
frE Wk V,/(m/s”) BB AH/m AH,/m
5.5 4.35 0. 96 1.54
8-8’ 4.99 0.81 1.29
12-12/ 4.59 0. 69 1.11
17-17' 3.60 0. 66 1.05
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Fig.3 Structural schematic diagram of check dam
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Fig. 4 Structural schematic diagram of comb dam
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Fig. 5 Structural schematic diagram of

one-side protection embankment
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Fig. 6 Structural schematic diagram

of v-type drainage groove
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