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Abstract: After Wenchuan earthquake, many large debris flow have occur in Banzi Gully. Especially in 2019, the "8-20" debris
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flow caused serious damage to the roads, bridges and villages in the gully mouth, mail river was seriously squeeaed to the other
side and there is a big risk of blocking the river in the future. Based on the field investigation and comprehensive analysis of the
basic characteristics and formation conditions of the debris flow, the characteristics of river blockage are analyzed, the
parameters of river blockage under different debris flow frequency are calculated, and the possible impact of dam-breaking
flood under each frequency on Miansi Town is predicted. The results show that debris flow with frequencies of 2%, 5% and
10% are less likely to cause river blockage of Min River, and if there was a river blocking event , the town of Miansi would not
be exposed to dam-breaking flood. The debris flow with a frequency of 1% are likely to cause river blockage. The debris flow
material with a volume of 57.38x10*m’ can reach the Min River to form a dam with a height of about 51.61 m. Under the action
of the main river flood (1890.0 m?/s), the dam will be broken, and the peak flow rate of the flood was 5935.49 m3/s, which
dropped to 2312.25 m*/s while arrive at Miansi Town. Since the flood depth (4.00 m) is higher than the height of the protective
embankment (3.5 m), the flood is likely to damage the houses near the protective embankment of Miansi Town.This paper

provided a reference for the analysis of the characteristics of large-scale debris flow blockage in the future, as well as the

possible impact of the collapse flood on downstream towns.

Keywords: Banzi gully; debris flow; river blocking; dam-breaking flood; hazard prediction
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Table 2 Results of flow calculation by morphological
investigation method of debris flow in Banzi gully
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Table 3 The calculation results of river blockage parameters
at different frequencies
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Table 4 The calculation results of the river blockage parameters at different frequencies
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Table 5 The calculation results of the height of river blockage
at different frequencies

Pl% Qum’ Hym  Lg/m Bg/m  Vym’  Vom' g/m

1 97.72 1820 24347 273.04 4033 5738 51.61
2 73.77 1695  221.76  248.65 31.15 42.61 4448
5 50.94 1547 196.10 219.81 2223  28.71  36.51
10 36.62 1430 175.74 19694 1649  20.12  30.56
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Fig. 7 The Miansi Town rebuilt after the earthquake and cross-

sections of the diversion channel
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Table 6 The calculation results of dam-breaking flood with
different frequencies

Om OLm Re Vi Hy
3,1 3.1 W/im’ 43 -1

/(m’s7)  /(m’sT) /10°'m°  /(m's™) /m

51.61 593549 231225 28526 3.64 7.24 4.00

2 4448 4760.71 1704.09 199.88 3.06 6.45 3.31

36.51 3555.03 110891 121.37 239 5.47 2.54

10  30.56 273538  725.68 74.38 1.86 4.64 1.96

Pl% H/m

4.3 BEOKfEE AT
% 3-6 FI T H T Ve A0 P o A Rt ke kK K



2022 4E

TR, A DOV B4R BT A 8-207 R T AT R AiF A e M T - 65 -

E I A S S EO TR LS R RN 5% M 10% 1)
Ve i H fe R PR BE X R Tl 1 5 IR VT2 8] (1) 1 25
L(=50 m), Ar LAY A o) LA A 0. 1 i T
AICAE 4358 0.52 F1 0.28, i /NTF 1.44 (7] 37 3% € /9 IR
FHE) . FI, SER 5% M1 10% e A1 i 2 A 1] B
BETE ], A £ 0T 4 R AL R

WA 2% WA, HALL, . LA 56 5, e
AUA T RERE B A% g . X B, BB VR AT T T BE T B
B 3E 2, 1T AT 2 B I K BR E (3.31 m), BBl
PRSI (3.5 m). MiHEINCMEN 1.18, /N T 1.44,
PR, A3 29% (e A i b 2 T R RE AN, N
3%} 4 IR AL RS

XA 1% BTG O, ST TFARELA 97.71x
10* m®, 238 5 K 10.64 m/s. AR A9 B RUTALK JE
243 m, HEHMC N 2.00, KF 144, G55 L, LA
T T8 I LB, S5 SRR, R 19% 1 U6 A AR nT
AE & BT 38 2E . KB 57.38%10% m® AY Y8 A i T
AT DARGRURYL, JE B BE 2R 51.61 m AYEZEN . 78 3
WK PERTR, — 2 B HEFEI0RE 1 001 3 Bt e it
o 7€ 1% M0 A AT T, Wk /K i e B 3 o
5935.49 m’/s, BIRARRIHIG % 2 2 312.25 mYs, T AH
N A K R B (4.00 m) K F By i @ 3 (3.5 m), itk
Tt I K AT BB 2 0T 2 R SR BT B BB 30 B D2 U IR

5 g

(1) 3 645, M VA e A It Ak 3% R, I 23 & 1Y)
FHUMRE S M U A (A5 38 101 8 34 AR B B IR VT AR
W [ X6} B R . TR, 94 T YA EO TR A TSR AR K
3K BN e A S ) I B R A, 75 T R R R AR
Jeili. — HIE M, IR AT K 26 FifE 6.1 km
A 114 268 IR L AW A P o

(2) FXRAIL KRR FEIRILM EE AP,
H AT T e A R T Y FR B e S A, AR AR I R A
TAAE . WA E LA SO 1 2 36 R T a4 28 ), B
FELIAE IR A T B A LR B, T R R RS A7 o T %
Oy EN, HE S TRAR—K RS S5
WA R 2 AR

(3) R — RN A8 IR NE T AR E
PRI F) T 3 2 FE S BT R A A O TR . ST A Rk
B, 35K 2% . 5% F1 10% B I8 A7 It i IR VT 3% 2 1Y
AT REMERE /N, (B & A S T, 43 PR A AN & 22 315t
WP K B FEE o MR 1% A9 U8 A i IR YT 3% 2E 1Y
AIREPERE R, RIS 0= A 4 7K n] BB 43 X6 4 R AR Bl

SRR AT i R BB

Sk ( References) :

[1]

[3]

[4]

WL, B O, B R, 4. 200848 01 b R EE U XY 8 A
Wo[T1 . 1l Hs 2 4R, 2009, 27(4): 501 —509. [ XIE Hong,
ZHONG Dunlun, JIAO Zhen, et al. Debris flow in Wenchuan
quake-hit area in 2008 [ J ] . Journal of Mountain Science, 2009,
27(4): 501 — 509. (in Chinese with English abstract) ]
FEEE R, ARG, BRI, & 5-127 Ml RR JE T BRI 2
AT H ARG [T] . IR 2 R (TR R R,
2009, 41(3): 131 —139. [ ZHUANG lJiangi, CUI Peng, GE
Yonggang, et al. Hazard assessment of debris flow valleys along
Dujiangyan-Wenchuan highway after “ 5-12”  Wenchuan
devastating earthquake [ J ] . Journal of Sichuan University
(Engineering Science Edition), 2009, 41(3): 131 —139. (in
Chinese with English abstract) ]
CUI P, HU K H, ZHUANG J Q, et al. Prediction of debris-flow
danger area by combining hydrological and inundation simulation
methods [ J ] . Journal of Mountain Science, 2011, 8(1): 1 — 9.
AR, Wt E o AR SO B A T AE B 50127
we JE A G S [J] . AR K E 4, 2011, 2006):
68 —73. [ YU Bin, XIE Hong, WANG Shige, et al. Activity
tendency of debris flow gully in Wenchuan County after “5-12”
Wenchuan earthquake [ J ] . Journal of Natural Disasters, 2011,
20(6): 68 — 73. (in Chinese with English abstract) ]
JAL 2R AL T IR, e AR, S DY IR VT W 2 A G B Y
T3l UL T e R N K SRRSO R [T] .
b 5 M 5T, 2000, 22(3): 285 —294. [ ZHOU Rongjun, PU
Xiaohong, HE Yulin, et al. Recent activity of Minjiang fault zone,
uplift of Minshan block and their relationship with seismicity of
Sichuan [ J] . Seismology and Geology, 2000,22(3): 285 —
294. (in Chinese with English abstract) |
B R, BT A, 2R ORI M R AR R A R A K
P [T] . ARRFEFIR, 2011, 20(3): 31 -37. [ YANG
Chenglin, CHEN Ningsheng, LI Zhanlu. Formation mode and
mechanism  fordebris  flow  induced by  Wenchuan
Journal of Natural Disasters, 2011, 20(3):
31 —37. (in Chinese with English abstract) ]
K&V, A, AT, AL IR VT K R U B M SRR AE
MG R 3830 [T . SN2 BF 5T, 2006, 26(1): 126 — 135.
[ ZHANG Huiping, YANG Nong, ZHANG Yuegiao, et al.

earthquake [J ] .

Geomorphology of the Minjiang drainage system (Sichuan,
China) and its structural implications [ J ] . Quaternary Sciences,
2006, 26(1): 126 — 135. (in Chinese with English abstract) ]
LR Sl S R A R R 1 P T N Ol RN
[0 e fR i 5 oK £ 48 3 22 i, 1996, 10(1) : 88— 95.
[ TAN Wanpei. Basic theory and study situation of rainstorm

debris flow forecastin China [ J ] . Journal of Soil Erosion and


https://doi.org/10.3969/j.issn.1008-2786.2009.04.017
https://doi.org/10.3969/j.issn.1008-2786.2009.04.017
https://doi.org/10.1007/s11629-011-2040-8
https://doi.org/10.3969/j.issn.0253-4967.2000.03.009
https://doi.org/10.3969/j.issn.0253-4967.2000.03.009
https://doi.org/10.3321/j.issn:1001-7410.2006.01.016
https://doi.org/10.3321/j.issn:1001-7410.2006.01.016
https://doi.org/10.3969/j.issn.1008-2786.2009.04.017
https://doi.org/10.3969/j.issn.1008-2786.2009.04.017
https://doi.org/10.1007/s11629-011-2040-8
https://doi.org/10.3969/j.issn.0253-4967.2000.03.009
https://doi.org/10.3969/j.issn.0253-4967.2000.03.009
https://doi.org/10.3321/j.issn:1001-7410.2006.01.016
https://doi.org/10.3321/j.issn:1001-7410.2006.01.016

BEsE [T] . JevbBF 5T, 2002(3): 22 —28. [ CHEN Deming,

- 66 b R R S B YA R %1
Soil Conservation, 1996, 10(1): 88 —95. (in Chinese with WANG Zhaoyin, HE Yun. Experimental study on the fluvial
English abstract) ] process of debris flow discharging into a river [ J ] . Journal of

[9] TANG C, ZHU J, LI W L, et al. Rainfall-triggered debris flows Sediment Research, 2002(3): 22 —28. (in Chinese with English
following the Wenchuan earthquake [J ] . Bulletin of abstract) ]
Engineering Geology and the Environment, 2009, 68(2): 187 — (18] [al R Z, M, #h 3 e, 5. w )i #h Z X e f1 & 3F i 5%
194. 1 7 4 B LLcT B v S [I] . 74 e 38 38 KA
L10] I, B 5t i o)1 52 X AL 1 9-24% R V6 41 3t 45 i F 52 %24, 2012, 47(3): 387 —393. [ XIANG Lingzhi, CUI Peng,
[J] . T Mo BT 2% i, 2008, 16(6): 751 = 758. [ TANG ZHONG Dunlun, et al. Quantitative hazard assessment of road
Chuan, LIANG Jingtao. Characteristics of debris flows in debris flow in Wenchuan earthquake area: a case study of Xiaojia
Beichuan epicenter of the Wenchuan earthquake triggered by ravine in Wenchuan County [ J ] . Journal of Southwest Jiaotong
rainstorm on September 24, 2008 [ J ] . Journal of Engineering University, 2012, 47(3): 387 —393. (in Chinese with English
Geology, 2008, 16(6): 751 —758. (in Chinese with English abstract) ]
abstract) | (191 Bl 4 a3 R VI L 357 U8 47 U0 6 0 T B G 5 50 28 X
=] T R P GE AR R S QL1 IRE B S 70 Y o . N
[11] itk 55, %BH*’;‘:, Fgﬂkﬁ,ﬁ\, AT TG S 8- 13 & IR A T R [T . K VCR B U S FR 4, 2008, 17(4) ; 651 — 655.
n L4 4 = >, * 1
PR A R R B [T] . K SC e TR L 2011, [ ZHANG lJinshan, XIE Hong. Calculation of the possibility of
38(3): 129~ 133. [ NI Huayong, ZHENG Wanmo, TANG river-blocking due to debris flow in the upper reaches of Minjiang
Yeqi, et al. Formation, characteristics and trend of the group river [ J ] . Resources and Environment in the Yangtze Basin,
debris fl d A t 13 i ingpi Mianzh
cons Hows occurred o Augus in Qingping, Mianzhu 2008, 17(4): 651 — 655. (in Chinese with English abstract) ]
County [J] . Hydrogeology & Engineering Geology, 2011, 1 e e S e e g s o
Y yerogeology gimeenne & [20] WA, B4 O, X%, 45 U8 13 B A& (RO BF g (0]
38(3): 129 — 133. (in Chinese with English abstract) ] .
NN . o R JKF 24, 2013, 44(6) : 648 — 656. [ CHEN Chunguang, YAO
[12] Aok, R4 Ve A 5 Ul FR W 3 55 U8 A O 25 3 1Y O vk i o ) . .. .
A ) Lingkan, LIU Cuirong, et al. Study on conditions of river-
[J] . DUR2E3R, 2008, 26(5): 789 — 796. [ YU Bin. Research ) ) ;
blocking due to debris flow [J]. Journal of Hydraulic
on the calculating density by the deposit of debris flows [J ] .
Engineering, 2013, 44(6): 648 — 656. (in Chinese with English
Acta  Sedimentologica  Sinica, 2008, 26(5): 789 —796.  (in
. . . abstract) ]
Chinese with English abstract) ] T . [ A1 91 R R [
21 AR, B R, R P B L 2Rk [T .
13 ) oo S 5 6 Y 6. U 4 9 B T o, AR L
ML : DZ/T 0220 —2006[S]. 4t 50 : o [ b7 i iy A2 4 FL 75 W i 2003, 2002): 26 29, [ ZHU Yonghui,
’ LIAO Hongzhi, WU Zhongru. Revi rth-dam-
2006. [ Ministry of Land and Resources of the People's Republic ongzit ongtu. Review o oversea e am
break deli J1. ] I of Yangtze Ri Scientifi
of China. Specification of geological investigation for debris flow reak modeling [ J] ournat o angize Siver Selenttie
stabilization: DZ/T 0220—2006[S]. Beijing: Standards Press of Research  Institute, 2003,20(2): 26 =29, (in  Chinese  with
China, 2006. (in Chinese) | English abstract) ]
141 DU AR AT O 1A oh /e e T Sk R [22] YOU Y, LIU J, CHEN X. Design of sluiceway channel in a
[M]. 1984. [ Sichuan Provincial Water Resources Department. landslide dam triggered by the Wenchuan earthquake [J] .
The rainstorm-flood calculation manual for middle and small Disaster Advances, 2012, 5(4): 241 —249.
catchment in Sichuan Province[M]. 1984. (in Chinese) ] [23] LIUJF, YOU Y, CHEN X Q, et al. Characteristics and hazard
(157 s L, 2 0k, % 27, 25 Y8 A5 Wi 7 14 45 1 [M]. b 5¢: prediction of large-scale debris flow of Xiaojia Gully in Yingxiu
Bl R #E, 1991: 92 — 93. [ ZHOU Bifan, LI Deji, LUO Town, Sichuan Province, China [J] . Engineering Geology,
Defu, et al. Guide to prevention of debris flow [M]. Beijing: 2014, 180: 55 — 67.
Science Press, 1991. (in Chinese) | [24] VR, B EISC, P EENS, &5 00 ] g 58 B0 5 B e e A
(161 BRI U8 £ AL 330 J5 K — U 304 G BF 58 (D). 145 VLR B % P SRR ST AT LI b BRI A B
V4 G 28 3 K 2%, 2016. [ CHEN Zeshuo. Study on characteristics A % ), 2019, 30(3): 44 —-53. [ XU Xiaojun, HU Xiewen,
of flow and sediment when debris flow confluence with the main XU Zepeng, et al. Incipient Shiwalong gully, motion condition
river[D]. Chengdu: Southwest Jiaotong University, 2016. (in and river-blocking possibility of debris flow, Rangtang County,
Chinese with English abstract) | Sichuan Province [J] . The Chinese Journal of Geological
[17] WRFEHE, EICED, Mo 5. V8 A T A VL X7 300 52 m) /) 552 46 Hazard and Control, 2019,30(3): 44~ 53. (in Chinese with

English abstract) |


https://doi.org/10.1007/s10064-009-0201-6
https://doi.org/10.1007/s10064-009-0201-6
https://doi.org/10.3969/j.issn.1004-9665.2008.06.004
https://doi.org/10.3969/j.issn.1004-9665.2008.06.004
https://doi.org/10.3969/j.issn.1004-9665.2008.06.004
https://doi.org/10.3969/j.issn.1000-3665.2011.03.024
https://doi.org/10.3969/j.issn.1000-3665.2011.03.024
https://doi.org/10.3321/j.issn:0468-155X.2002.03.004
https://doi.org/10.3321/j.issn:0468-155X.2002.03.004
https://doi.org/10.3321/j.issn:0468-155X.2002.03.004
https://doi.org/10.3969/j.issn.0258-2724.2012.03.006
https://doi.org/10.3969/j.issn.0258-2724.2012.03.006
https://doi.org/10.3969/j.issn.0258-2724.2012.03.006
https://doi.org/10.3969/j.issn.0258-2724.2012.03.006
https://doi.org/10.3969/j.issn.1004-8227.2008.04.028
https://doi.org/10.3969/j.issn.1004-8227.2008.04.028
https://doi.org/10.3969/j.issn.1001-5485.2003.02.008
https://doi.org/10.3969/j.issn.1001-5485.2003.02.008
https://doi.org/10.3969/j.issn.1001-5485.2003.02.008
https://doi.org/10.1016/j.enggeo.2014.03.017
https://doi.org/10.1007/s10064-009-0201-6
https://doi.org/10.1007/s10064-009-0201-6
https://doi.org/10.3969/j.issn.1004-9665.2008.06.004
https://doi.org/10.3969/j.issn.1004-9665.2008.06.004
https://doi.org/10.3969/j.issn.1004-9665.2008.06.004
https://doi.org/10.3969/j.issn.1000-3665.2011.03.024
https://doi.org/10.3969/j.issn.1000-3665.2011.03.024
https://doi.org/10.3321/j.issn:0468-155X.2002.03.004
https://doi.org/10.3321/j.issn:0468-155X.2002.03.004
https://doi.org/10.3321/j.issn:0468-155X.2002.03.004
https://doi.org/10.3969/j.issn.0258-2724.2012.03.006
https://doi.org/10.3969/j.issn.0258-2724.2012.03.006
https://doi.org/10.3969/j.issn.0258-2724.2012.03.006
https://doi.org/10.3969/j.issn.0258-2724.2012.03.006
https://doi.org/10.3969/j.issn.1004-8227.2008.04.028
https://doi.org/10.3969/j.issn.1004-8227.2008.04.028
https://doi.org/10.3969/j.issn.1001-5485.2003.02.008
https://doi.org/10.3969/j.issn.1001-5485.2003.02.008
https://doi.org/10.3969/j.issn.1001-5485.2003.02.008
https://doi.org/10.1016/j.enggeo.2014.03.017
https://doi.org/10.1007/s10064-009-0201-6
https://doi.org/10.1007/s10064-009-0201-6
https://doi.org/10.3969/j.issn.1004-9665.2008.06.004
https://doi.org/10.3969/j.issn.1004-9665.2008.06.004
https://doi.org/10.3969/j.issn.1004-9665.2008.06.004
https://doi.org/10.3969/j.issn.1000-3665.2011.03.024
https://doi.org/10.3969/j.issn.1000-3665.2011.03.024
https://doi.org/10.3321/j.issn:0468-155X.2002.03.004
https://doi.org/10.1007/s10064-009-0201-6
https://doi.org/10.1007/s10064-009-0201-6
https://doi.org/10.3969/j.issn.1004-9665.2008.06.004
https://doi.org/10.3969/j.issn.1004-9665.2008.06.004
https://doi.org/10.3969/j.issn.1004-9665.2008.06.004
https://doi.org/10.3969/j.issn.1000-3665.2011.03.024
https://doi.org/10.3969/j.issn.1000-3665.2011.03.024
https://doi.org/10.3321/j.issn:0468-155X.2002.03.004
https://doi.org/10.3321/j.issn:0468-155X.2002.03.004
https://doi.org/10.3321/j.issn:0468-155X.2002.03.004
https://doi.org/10.3969/j.issn.0258-2724.2012.03.006
https://doi.org/10.3969/j.issn.0258-2724.2012.03.006
https://doi.org/10.3969/j.issn.0258-2724.2012.03.006
https://doi.org/10.3969/j.issn.0258-2724.2012.03.006
https://doi.org/10.3969/j.issn.1004-8227.2008.04.028
https://doi.org/10.3969/j.issn.1004-8227.2008.04.028
https://doi.org/10.3969/j.issn.1001-5485.2003.02.008
https://doi.org/10.3969/j.issn.1001-5485.2003.02.008
https://doi.org/10.3969/j.issn.1001-5485.2003.02.008
https://doi.org/10.1016/j.enggeo.2014.03.017
https://doi.org/10.3321/j.issn:0468-155X.2002.03.004
https://doi.org/10.3321/j.issn:0468-155X.2002.03.004
https://doi.org/10.3969/j.issn.0258-2724.2012.03.006
https://doi.org/10.3969/j.issn.0258-2724.2012.03.006
https://doi.org/10.3969/j.issn.0258-2724.2012.03.006
https://doi.org/10.3969/j.issn.0258-2724.2012.03.006
https://doi.org/10.3969/j.issn.1004-8227.2008.04.028
https://doi.org/10.3969/j.issn.1004-8227.2008.04.028
https://doi.org/10.3969/j.issn.1001-5485.2003.02.008
https://doi.org/10.3969/j.issn.1001-5485.2003.02.008
https://doi.org/10.3969/j.issn.1001-5485.2003.02.008
https://doi.org/10.1016/j.enggeo.2014.03.017

	0 引言
	1 流域环境背景
	1.1 地理位置
	1.2 气象水文
	1.3 地形地貌
	1.4 地质构造与岩性
	1.5 研究区泥石流灾害历史

	2 泥石流基本参数计算
	2.1 泥石流容重计算
	2.2 泥石流流速计算
	2.3 清水流量计算
	2.4 泥石流洪峰流量计算
	2.5 一次泥石流冲出量计算

	3 “8·20”泥石流堵河因素分析
	3.1 入汇角
	3.2 流速比
	3.3 流量比
	3.4 泥石流入汇总量
	3.5 沟道河道条件
	3.5.1 主河宽度
	3.5.2 支沟主河纵坡
	3.5.3 泥石流流体性质


	4 堵河及溃坝洪水参数计算分析
	4.1 堵河可能性计算
	4.1.1 堆积形态参数计算
	4.1.2 堵塞高度计算

	4.2 溃坝洪水特征参数计算
	4.3 溃坝洪水危害性分析

	5 结论

