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Numerical simulation on inundation area of debris flow//LI Tong-chun' LI Yang-yang' ZHANG Shu-cheng® YU Bin?
Pastor M® 1. College of Water Conservancy and Hydropower Engineering Hohai University ~Nanjing 210098  China 2. Institute
of Mountain Hazards and Enwvironment  Chinese Academy of Sciences Chengdu 610041 China 3. CETA-CEDEX Madrid
28014  Spain

Abstract In this paper the main research achievements in numerical simulation of debris flow inundation ares achieved by
CETA-CEDEX are reviewed and summarized. The basic equations numerical solutions and boundary conditions of the Geoflow
program are introduced. Based on Geoflow program the debris flow inundation occuring over 20 years in a certain gully in Sichuan
Province has been simulated. The calculated result is nearly consistent with those of empirical formula method. It shows that the
numerical simulation can be applied in practical engineering. We suggest that habitation should be avoided or take some prevention
measures in a deposition fan.

Key words debris flow inundation area numerical simulation Geoflow program

1
Takahashi !
Mizuyama >
O Brien °
FLO-2D
4
5
1963 — E-mail ltchhu@ 163. com

2008 28 6  Tel 025-83786335 E-mail jz@hhu. edu.cn  hitp //kkb. hhu. edu. cn -1



: do 5" - E”;h -
Pl az%hﬁ J Ou’h + & h2D+ 9(7[5’ ok ) O=
8 Oy O %ﬁh B2h + 5 enB
aY 0 EQ ]
O g 0 J o,
’ E’%ﬁa—ghk %%;E foe G0
%ﬁ? p - ghk z;% Eﬁ ga’g 2 SBB %
011 Dent Bingham
BVSMAC Hungr = Yall® + ypv’ + gk n 2
DAN2D  DAN3D USGS t w v a f
LAHARZ Pastor Xa XB a fB g
Geoflow k —gk
2 Geoflow fito fits 3 ”
Geoflow c, D
Pastor
Geoflow
3 3
Geoflow 1
2.1 1
Geoflow Lp=7D D 3
a B 7 T 7
1
1
7 1 ¢ xek v—gﬁ(l—ffg)(2+z—§) 4
Xa By =xpalf +7n 1 y Vi
xp a f8 Q o P
n 7 2.2
FEM
FDM FVM
MOC
Geoflow FEM Taylor-Galerkin
N "V‘Y)‘CET\‘\TVTP
|4 \g 23“\\\‘.\ Uiy Taylor-Galerkin 12
© h Galerkin
1 Taylor-
N-S Galerkin
2.3
T a B 7
u v ow 1 Geoflow
2 - 2008 28 6  Tel 025-83786335 E-mail jz@hhu. edu.cn  hitp //kkb. hhu. edu. cn



ho 20
Vg At 7p = 110 Pa n=10Pa s
p =2050 kg/m’ ho=70m
11
|:| AtadvAtdif alh 2@ - Uu D vy = KCRI‘SiO’Z 6
At < minpPNt 4 + Atge | 1 dx 5
%A d dif ;jﬁa—ghk- Ja % Vo K,
R i R =
aOAx
Aty = ul+ e 3.08m K.,=8.9 i=0.141 vg=12.6m/s
Ax? 6
Atgip = ag ﬁ
¢ =+ gh
At gy At g
ay 20301 20 000
ap = 2 ao
ag=1 ap = A3 u v a
B Ax
ho=70m vy =12.6m/s p =2050 kg/m’® 75 =
110Pa p=10Pa s
3.3
2 2
3 100 m
1000
5000 w’
1200 mm 5
~10
3.1
20
3.2 2
1 :500 GeOﬂOW
20
3 40s 60s
90s
5 1 20 4
2008 28 6 Tel 025-83786335 E-mail jz@hhu. edu.cn  hitp //kkb. hhu. edu. cn 3-



comitm v lbetm TR N IO
S 25im o LR m & L

1 TAKAHASHIT TSUJIMOTO H. Delineation of the debris flow
hazardous zone by a numerical simulation method C //
Proceeding of International Symposium on Erosion Debris Flow
and Disaster Prevention. Tsukuba Japan of Erosion Control
Engineering Society 1985 457-462.

2 MIZUYAMA' T YAZAWA A. Computer simulation of debris
flow depositional processes C //Erosion and Sedimentation in
the Pacific Rim. Wallingford TAHS Press 1987 179-190.

3 O BRIEN J S JULIEN PY FULLERTON W T. Two-
dimensional water flood and mudflow simulation J . Journal of

Hydraulic Engineering 1993 119 2 244-261.

4 . J.
1995 1 2 62-63.
5
J. 1994 8 1 45-50.
6
J. 2005 37
2 14
7
4 J. 2001 2 16-23.
8 LOPEZ J L.
1995 I 2003 48 3 298-301.
1933 1946 ’
J . 2003 21 6 726-730.
50 10
J. 2007 15 3 314-
321.
11 QUECEDO M PASTOR M HERREROS M I et al.
4 Numerical modeling of the propagation of fast landslides using

the finite element method J . International Journal for
Numerical Methods in Engineering 2004 59 755-794.

12 QUECEDO M PASTOR M. A reappraisal of Taylor-Galerkin
algorithm for  drying-wetting areas in shallow water
computations ] . International Journal for Numerical Method
in Fluids 2002 38 6 515-531.

2007-11-22

4 - 2008 28 6  Tel 025-83786335 E-mail jz@hhu. edu.cn hitp //kkb. hhu. edu. cn





