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Abstract

The study area Hongchun basin is located in the northeast side of Yingxiu Town, which is the
2008.5.12 Wenchuan earthquake epicenter. It is also located on the left bank of the Minjiang River.
The ditch and valley pattern is approximate a sector and its area is 5.35 kmz. The highest point is
located in Xin Dian Zi Gou’s source; the elevation is 2162.2 m; Mizoguchi and Minjiang River in-
tersection height is 881 m; relative elevation is 1288.2 m; channel longitudinal is 3.6 km; average
longitudinal gradient of gully is 357.8 per thousand. It was found in the study that after the Hong-
chun gully disaster prevention project completed, it has broken twice debris flow in the design
condition and once debris flow exceeding the design condition. In order to reasonably judge the
effect of the project, we compared the simulation results with the actual operation results of the
project. So in the numerical simulation of this article, we selected 2 representative recurrence pe-
riods of frequencies (p = 2%, p = 1%) to simulate. At the same time, according to the monitoring
data of different sections and by setting up reasonable water gathering point positions in the si-
mulation process, the disaster prevention project is divided into several sections for numerical
simulation in this article. The numerical simulation results show that, in the design condition (p =
2%), the Hongchun gully disaster prevention engineering effect is remarkable, and over the de-
sign condition (p = 1%) the effect is also good.
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Figure 1. Hongchun gully hydrographic net figure
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Figure 2. Debris flow disaster prevention engineering distribution charts in Hongchun gully

2. AERARIGETIESHE

Fle View Design Grid Models Iools Help

(| @[af | B *| *|e]x

|
®

Levee parameters (Ele: l—

~ Global

all levee elements: |0

" - Global Failure Mode:
ncremental increase
i erest elevation for {F NoFaiure " Prescribed Failure  ( Breach Faiurs

Open Breach Dialoal|

~Levee

Floadplain elevation (meters)

~ Flow direction cutoff and levee crest

837 44 897.25

89887

5863 et pon LlE=:t

[ Northiwest ™ Matth ™ MNorthEast

[ Southiwiest [ South ™ SouthEast

898.22

[esezr | Jems

89852

Assigntoal |

Agsign levee crest elevation Select direction:

Selectal |

Unselectall |

Assign to selected

Lewee faiure for this direction [Narth)

Elesiation of prescribed Failure (if different than tap of levee]: |0
Duration (hrs) for failure after failure level is exceeded: |0
Base elevation of levee fallure i different from floadplain elevation: |0

Initial levee breach width (m: [0

Vertical rate of levee breach opening (méh]: [0

Horizarkal rate of leves breach openning (meh]: [0

IR

Figure 3. Simulation software dam design window

B 3. BB AR R E



VR, A8

E.75-15.0

Figure 4. Numerical simulation results of Hongchun gully upstream in the design condition
E 4. @it TR TAEA LipaR TIRERISR

Figure 5. Numerical simulation results of Hongchun gully upstream exceeded the design condition
[ 5. BarIR T EiFaE TIEREEBSER



MR, A58

TELLHEVE LA R B =25 SOIVRTE N, BTl TRE e A = E ) 2, Bl eoR, TGiek
BTt LR IE bR PR AL, L0V Ll TR RROR B % . BBl b TR m b a3, 1
s TR TR

CLRRI TR B DA BUE ARG RS W 6 MK 7, WU RS R M, FEBOH R R
N PEHATEA BTN 4 BRI TRR X A AR o B2, AL R VA P R R AT
TRERCTE AR, R TOUF R it i 20 i TR RO B2 . Ralll, i 7R
B, FEf W 7RI . SRR ST, R B OO [ R SR B, #EANR
T HE A X 5 DAARAOR N, HERCE B2 1 R iy DXCRE R T IR TREAE R, TRERIA ROR G .

ZLHRE NI R B TR RUEA S RS K 8 MlE 9, BRI RE AN S5 R A aT AL, X LD i
VTE T A et 7 HES A, A I RE ) RS, YR TR AR AR IR R (p = 1%), TERE
%, VEATCHER, i HE PR NIRTT, TEHETLEFH AL, T RHERR B K B AR /), B G AR
UYL F) 3 28, Z0RE IR T [ PRAE 3 RRAE BT T OURTEAR B RE 00 T AV A AUl 22 By 9 i 3 R 2

HEREL JEE (m)
 0.0~1.5

mEm15-4.0
4.0~75

B 7.5~15.0

I 15.0~35.0

Figure 6. Numerical simulation results of Hongchun gully midstream in the design condition
6. Wt TRATAHEAHIPaE TIERERDER

HERRJELEE (m)
mm0.0~-1.5
2 15~4.0
4.0~7.5
m7.5~-15.0
I 15.0~35.0

Figure 7. Numerical simulation results of Hongchun gully midstream exceeded the design condition
& 7. BRLRATOEAPIPEIE TR ERINGER



VR, A8

iﬁﬁ()%%l(rg)
001
= 15~4.0

‘ ) 40-75

et | 11 “f . 7.5-15.0

] ..i:‘l ‘ : 15.0~35.0

Figure 8. Numerical simulation results of Hongchun gully downstream in the design condition
E 8. it TR TAHEATIIHRETIZRIER

HEREFE ()

mm0.0-15

mm15-40 §
4.0~7.5

mm7.5~15.0
I 15.0~35.0

Figure 9. Numerical simulation results of Hongchun gully downstream exceeded the design condition
9. BRLAESTRAEATIPaE TIEREERDER



P ERE, M)

4. #5ig

PeAT R TAZ B AN HER 32 21 BT AR ER 5 R 2R IS M AR 1, B3 R AR ML it 17 S5 AN T2 1 2 4
By YRR aE. WIEEYE. ARTE. Jen s AR 1, 8 AR A i
RELTRE, 7T LUA AU SO ST A TG R NS HUA 1, AT R B AR A U ) S e ek A
ek, B AR B TR (A R R AT R e A A B TR P 4R bR .

HUEMANAE R B R, B =2 SOHRIEN, A CAEXHE A 45 1 WIS, Y438 Py [l E
Fif TR BT HASIRYEEUE AR SE IR Pl h SN BN b B, AR KB [ AR i AR T L 5 P 2%
DX, R/ N BESOKFIN T EVATE, BRI T B, e A i SR S 1
N IR X EEATC R AR B, AT XEATCIe A T RV R, LR e A ia B AR e A
kGRS GYIDSL R 85 € STE

FEDO AT WL RZ 5, DO T — g R s mi v B P9 (0 DX T, Je i SRS
REPERA, TR ZIE N T O e R MR ORI, 48 KB A7 A TR B A A L X RE T,
FOKE R TR, e DO ARSI 2 SR R A ha s, KECE RS RREne], BRI,
B EIRAE T RERBIRAES, MBEIERIR, AR R AR TR, Bl Rk A B
TRERI BT brifE, KR T 50 4 BBE R AR I BETHERR, WER A AR R AR, Yt fih ik
EX PV RIRATAE . HATER 138 AR AT B, B 3 BRIt i) 7 s e A0 At B 9 e i
TRERCR AT IR, BEE KRBT A TR TR, POl i B T RE A ROR e it
REMIIRAT 2L, AT A 2 a5 Al -

SE ik (References)

[1] ), Bk, BOVRE XA EIREE K VA B RV A K F A 4T [0]. Wb 4, 2009, 27(5): 625-630.

[2] O’Brien, J.S. (2009) FLO-2D Users Manual Version 2009. FLO-2D Software Inc., 10.

[3] O’Brien, J.S., Julien, P.Y. and Fullerton, W.T. (1993) Two-Dimensional Water Flood and Mudflow Simulation. Jour-
nal of Hydraulic Engineering, 119, 244-261.

[4] FlEe, VR, w55 SO BT BRI R RV AR TAENNG LA RUCR /A (0], TAEHLBT 4k, 2013,
21(2): 260-268.



	The Study on Numerical Simulation of Debris Flow Disaster Prevention Engineering Effect in Hongchun Gully, Sichuan Province
	Abstract
	Keywords
	红椿沟泥石流治理工程防灾效果数值模拟研究
	摘  要
	关键词
	1. 引言
	2. 红椿沟泥石流特征及形成条件分析
	2.1. 流域特征
	2.2. 形成条件

	3. 工程防灾效果数值模拟
	3.1. 模拟理论基础
	3.1.1. 连续方程式
	3.1.2. 运动方程式
	3.1.3. 流变方程式

	3.2. 模拟方法
	3.3. 模拟精度参数选取与注意事项
	3.3. 治理工程分布
	3.4. 数值模拟

	4. 结论
	参考文献 (References)

