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Fig 1 Drainage map of Gangou Gully
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Table | The classification statistics of slope of Gangou gully
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Fig 9 Grain grading graph of debris flows in Gangou gully
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Fig. 10 Cross-section of debris flow marks
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Table 2 Typical cross-section characteristics and calculating results using cross-section method
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Table 4 Design table of the optimal cross-section of the
Trapezoid shaped drainage canal in Gangou Gully
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Fig. 11 Sketch of the Trapezoid — V shaped cross-section of debris
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4.74m

5 He

L HARIMRERRG RN — KB R
B RS ZRBE ARG R R+ E

B RE YR, B IE R TV E S 2, TE U R T
A, MG HUR e £ i e 7 R T 2 4 PR,
RARRROHE FRREM, R FERA,
SRR WXENRARE, EREEELE
HR SRR EER,

2 REAGHE, FE ARG RBRFED
BHHSHTRENAS, HIR U5 C BBk, 1B
WARBEEATRENE, T BN E L E
YRR R, E—EWREKRET  PIERRRE
BT, B BIK G B TAE, f X X & m R, /1 T
FHENEREN TR FEHRHHASHERR
HRHBTIE R R o

3. EERBIHR SR G R R O
RENRALLEE J LA R 8 0 ok J ks % O AR AIE 9 2% A
T REREIHAN T BV RERHES
R it B4R, X H W IR A W H S R RS R
BT TR

2 % ik ( References)

[1] CuiPeng, Wei Fangqiang, He Siming, et al. Mountain disasters in-
ducd by the earthquake of May 12 in Wenchuan and the disasters
mitiation[ J]. Journal of Mountain Science, 2008, 26(3) ; 280 -
282 W, FHE, BN, %. 5 12 JWIBBHERMLBK
FARKIERLI]. Wsp2EdR, 2008, 26(3) ; 280 -282]

(2] Li Tong, Huang Rungiu, Zhou Rongjun, et al. Geological back- -
grond of Longmen Shan Seismic Belt and surface ruptures in Wen-
chum earthquake [ J]. Journal of Engineering Geology, 2009, 17
(1):3-18[ZH, ®idbk, ARE, ¥ BN RHEFNEE
HiS5W R ERB(I]. TEREHEHR, 17 (1).3 -
18]

[3] XuKiwei, Wen Xueze, Ye Jianging, et al. The Ms 8.0 Wenchuan

riquake surf: and its seismogenic structure J]. Seis-
molgy and Geology, 2008, 30(3) : 597 - 629 #&:434%, Bl%,
HEH, % DU Me8. 0 R RBERW R KR EL]].
A, 2008,30 (3):597 -629]

(4] Zha Rongjun, Huang Runqgiu, Lei Jiancheng, et al. Surface rup-
tureand hazard characteristics of Wenchuan earthquake with Magni-
tud8. 0 in Sichuan Province[ J]. Chinese Journal of Rockmechan-
ics md Engineering, 2008, 27 (11):2173 - 2183 [ ¥ %E, %W
HKEER, % WIS 0 BB ERBERERN
[J} BREH%EIRER,2008, 27 (11):2173-2183]

[5] Tany Chuan, Liang Jingtao. Characteristics of debris flows in Bei~
chum epi of the Wench hquak
on $eptember 24,2008 [ J . Journal of Engineering Geology, 2008,
166): 751 -758[ B, RFHE. JIRK L) 9.24 R R
BHKSAERISE[]). TRMRZR. 2008, 16(6): 751 -758]

[6] LinC W. Impact of Chi — Chi earthquake on the oceurrence of land-
slids and debris flows ; example from the Chenyulan River watershed,

triggered by rainstorm




#3M W B, % DU R G W) K B H A B R R o 327

Nantou, Taiwan[ J]. Engineering Geology,2003,(71) :49 - 61 [9] You Yong. Optimal hydraulic condition of debris flow drainage canal
[7] Zhou Bifan,Li Deji,Luo Defu, et al. Guide to Prevention of Debris {J]. Joumnal of Mountain Science,1999,17(3) :255 - 258 #; 3&.
Flow [ M]. Beijing: Science Press,1991:125 - 129[ &6 AL, 2548 RAMHS K BAEBE[T]. WK, 1999,17(3) 255
% PEE.S RAMPGHREEIM]. B2, 1991, ~258]
125 -129] [10] You Yong, Liu Jinfeng. Comparison of hydraulics conditions among
[8] You Yong, Liu Jinfeng, Chen Xingzhang. A convenient designation usual debris flow drainage canal{ J]. Chinese Journal of Rock Me-
for the optimal hydraulic cross-section of “ Rectangle-V” shaped chanics and Engineering,2006 ,25( Suppl. 1) :2820 -2825[ ## 5,
drainage canal of viscous debris flow[ G]//Edited by Harold Anne- Biewe, RERE. RAWREAHESHKN AN &
garn, [GARSS 2009-Intemational Geoscience and Remote Sensing BAEETHE¥I,2006,25(Suppl. 1) :2820 - 2825]

Symposium, Cape Town, South Africa, 07 -2009, 1392 -395

Dam-breaking Debris Flows and Its Countermeasures of Gangou Gully
Following the Wenchuan Earthquake in Anxian County, Sichuan

YOU Yong'?,CHEN Xingzhang® ,LIU Jinfeng'?
(1. Key Laboratory of Mountain Hazards and Land Surface Process, Chinese Academy of Sciences, Chengdu 610041, China;
2. Institute of Mountain Hazards and Envir , Chinese Academy of Sci , Chengdu 610041, China;
3. School of Environment and Resources, Southwest University of Science and Technology, Mianyang 621010, China)

Abstract; A large number of landslides, induced by the Wenchuan Earthquake, directly provide loose materials for
subsequent debris flows, but also may cause channel blockage. Channel blockage, as contrasted with river block-
age, may not cause widespread damages, but it will transform into large-scale debris flows and cause serious harm
to peoples lives and property and infrastructure. In this paper, taking Gangou gully of Anxian County in Sichuan
Province of China as example, we studied the debris flow characteristics and put forward the control debris flow
measures. Based on analysis of the natural environment conditions in the gully, we found that its topography was
prone to form debris flows. According to the remote sensing interpretation, there was a big landslide, approximately
0. 45 million m® in volume, induced by the earthquake, blocking the channel and forming a landslide dam. It was
the failure of the dam that formed large-scale debris flows and caused serious damages to local people. It was also
found that the drainage canal had no enough flow capacity and the canal basement and side walls had been de-
stroyed and the excess-height in bend of the drainage canal had not been taken into account. Additionally, there
was no debris dam and check dam in the gully. Unfortunately, under the condition of rainfall, debris flows will oc-
cur again due to enough loose solid materials in the gully. To solve these problems, the countermeasures of building
check dams, heightening drainage canal, warning and forecasting were put forward in this paper. Especially, we

considered the optimal cross-section characteristics of debris flow drainage canal in the gully.

Key words: Anxian County;Gangou Gully; dam-breaking debris flow; countermeasures ; optimum cross-section de-
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