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921

921
FLO-2D

921

After 921 Chi-chi Earthquake occurred, government spent a lot of money and
resources for sediment disaster mitigation in the earthquake area. Because
government wish protect the residents from suffering sediment disaster again in the
shortest time, some hazard-mitigation structures was built without being assessed
carefully. For the sake of long-term safety, they still ought to be evaluated on disaster
mitigation effect of debris-flow.

In order to evaluate the structures on disaster mitigation effect of debris-flow,
this study planned to build the database of the structures, and the geological and
hydrological factors in the earthquake disaster area. Then, this study will use the
two-dimensional numerical model FLO-2D to simulate the fluid behavior of
debris-flow. Base on the results of the simulation, this study will discuss the following
four problems. (1) the effect of the hazard-mitigation structures in the selected
watershed, (2) the disaster mitigation effect of different kinds of structures, (3) the
environmental impact of different kinds of structures, and (4) the management and

maintenance problem of the hazard-mitigation structures. Finally, this study will



present a method to evaluate the structures on the debris-flow disaster mitigation
effect of debris-flow in the earthquake disaster area, and be an example of evaluation

disaster mitigation effect.
Key words: 921 Chi-chi Earthquake, Two-dimensional numerical model, FLO-2D,
Debris-flow.
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(ha) A 37.42 7.44 44.86
(km) Lo 1.56 0.51 1.56
(km) L 0.1 0.09 0.1

(km) L 1.66 0.6 1.66
(km) P 3.69 1.24 3.26

(m) H, 1760 1745 1760

(m) H, 1080 1312 1080

(m)D 1704 1683 1704

(m) h 1370 465 1370

(km) W=A/ L, 0.24 0.15 0.29
F=W/ Lo 0.15 0.29 0.18
(%) S=( Hi- Hy)/L 40.96 72.17 40.96
(%) S1=(h- Hy)/ Lo 40.00 72.75 40.00
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F =30.8U'*R? (3-1)
P (ton)
u (m/s)
R (m)
(1980)
a.
b.
C.
d.
(b)
B/Dina < 2.0 (D=
) 50
(1980)
b/Dinax 1.5
2b/B =0.2~0.6
1.2
(1995)
Q - Qb L ; 0.36 -0.93
P, =2 =1-0.11-(—=-1H™".C -
) ( d ) " (3-2)
Qa
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Lmin
dx ( Dos)
Cda
(1988)
Qb b

== =1.608+0.1713——
Q

w max

Qw
b/ Dmax

Qo

(1998)

p_1-09 RU-Ce)
1-R -C,

Cda

(Zb/B)
R=0.144-1n(b/D_)+1.06-In(> b/ B)—0.797

b

19

(b)

(3-3)

(3-4)

(D)

(3-5)



(1999)

R(1-C,)
G =21 ca
1-R-C, (3-6)

Cda
Cab
I8 ( 0.95)

R=0.5-1n(b/D_)—0.17-In(3 b/ B)—0.26 (3-7)
b

B

(2005)

P — 2.23 . S0.07 . Cd0'09 . (b/ DSO)—O.‘)I . (Zb/ B)—0.45 ( q )—0.23 . O_0.25 (3_8)

V9D,

(FLO-2D)
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FLO-2D
X u vy % h u v
h
1
ch ohv,) ahv,))
—+ + =i
1 (Excess rainfall intensity)
t
2 ( )
h VvV, _ 0V VvV, oV 1 oV
Sy = Sy = Gom (59 - (5 - ()
I X g Ix g Jy g ot (4-2)
ov ov oV
Sy = Sy, - o (S - L (Sl - L(E
y 9 y g X g (4-3)
SOX S()y
Sfx Sfy
g
(4-2) (4-3)
(Kinematic wave equation) (4-2) (4-3)

(Diffusive wave equation) O’Brien (1998) Henderson
1966

( 4D
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4-1

0.2 TSv/id 171
0.04 0.2 TSv/d 171

0.04 TS(g/d)0.5 30

0.04 TS(g/d)0.5 30
T S v d g
3

O’Brien 1986
7. (Cohesive yield stress)
T e (Mohr-Coulomb shear stress) 7, (Viscous shear

stress) 7, (Turbulent shear stress) 74 (Dispersive shear
stress)

T=To+ T +7,+7, +7y4

1985 O’Brien  Julien (4-4)
du du,
r=1,+1n(—)+C(—
y +1( dy) ( dy)
Ty
Ty =T+ T
_ 2 C. 1/3 2
C=pn! +a1-pm[(c ) —1]dg
n (Dynamic viscosity)
Pm
¢ Prandtl
aj (=0.01)
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C. (Maximum static volume concentration)

S, =S,+S,+S, = ——+ - (4-8)

r,=ae™ (4-9)

n=a,e™ (4-10)

S

Vm

4 FLO-2D
FLO-2D (1) (2) 3)
(steady flow) (4) (5)
(6) (rigid bed model)
FLO-2D

FLO-2D

FLO-2D
(Federal Emergency Management

Agency, FEMA) FEMA
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O’Brien and Julien (1993) FLO-2D 1983

Creek

Hiible and Steinwendtner (2001) FLO-2D

Moschergraben

(2002)

(2004)

Wartschenbach
(2000) 8 7 31
FLO-2D
FLO-2D
FLO-2D
FLO-2D 90 7 30
(GIS)
FLO-2D 8 7 31
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1.12 24.08 51.14 121.15 154.67 168.67 178 74.94
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5-2

Dgs(cm) | D7s(cm) | Dgg(cm) Dimax(cm) Du(cm)
14.86 16.45 21.51 22.53 13.56
32.05 34.36 37.81 40.11 27.02

100.
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80.
70.
6 0.
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40 .
30.
20.
10.

( %)

10

100
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100.
90.
80 .
S 70.
~ 60.
50.
40.
30.
20.
10.
0.
1 10 100 1000
(cm)
5-6
5-3 n
n
Einstein Lane Mayer&Peter Strickler
0.0132Dgs"® | 0.015D75"® | 0.01216Doy"® | Doy"®/16 | 0.015D,,"
0.0207 0.0239 0.0203 0.1042 0.0232 | 0.0385
0.0235 0.0270 0.0223 0.1145 0.0260 | 0.0427
5-4 ( 2002)
() (A) 8,051.6
(L) (B) 6,250
( /L) (A)=(B) 1.2883
FLO-2D
FLO-2D
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