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Fig.2 Streets and blocks of building on the flooding table
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Fig.3 Locations of entrance into underground space
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Fig.4 Openings measured in the Kyoto City and an
opening used in the experiments

000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
O0000C0OO0OO0Fg40 0000000000000
000000000000000000000000
0.200000000030cnD00003mI0000
000000000000000000000000
0000000000000 03mI00000000
000000000000000000000000
0000000000000003mx 2cn00000
0000000 00% Openingtl O O [ 5% Openingl]
000000000000000000000000
000000000000000000000000
000% Openingd 000000000000 D05%0 0
000000000000000000000000
00005%Openingd 000000000000 00
000000000000000000000000
000000000001 00000000000
00000000000000000000000
¢/s0000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000000000
00000000000000000000000
000000000000000000000000

gbooboooooo

oooooobOooOoDbog, 20010 0000D00O
gooboobooboobobooboobobobooogon



gboboboboboboboboboboban
oboboooooonDo

goood
@+6_M+6_N:0 (1)
ot ox oy
gooooo
aﬂ+_a(UM)+a(VM) :_gha_H_i )
ot 0x oy oX Py
T
6_N+6(UN)+0(V ):_ ha_H_ﬂ 3)
ot 0x oy oy Py

O000hOOOOu, vOOOOO X, yoOooooo
OOM,NOOOUOO x, yoooooooooao
OM=uh, N=vhD HOOOO H=h+z0O zOO
000 Tbx,rbyEIEIDDD X, ybooooooog
000bOOoooOOManningDOOOO0OO0OOOOO
gooodooood

_ Pugn’uvu? +v?

Tiox
hl/ 3

. _ pugniWu? +v?
L = LudNWH TV

y
hl/ 3

©

®)

0000p,000000¢g0000000Nn0Manning
000000t0000x y0ooooooooooo
000000000000000000000000
000000000000000000000Doner
Cell00O0ODDNDOOOOOOVasilievd DOOOOO
0000O00implicitD 0000000000MO0
0000000000000000000
00000000000000000000000
0000000000000000000000000
000000000000000000000000
00000000000000MO0000mMmO0o0
0000000000000000000 xO00yOO
0000O0Fgs00000000000000000
000000000 (M,N)OOO0O000 (u,v)00o
00000000000O00O0O0oooooo (h)o

my

y

\ (CISID)

Iy

(Ay)i=v2—
(Ax)zlzxfﬂ
(Ay)i,=73=7,
(Ax)zfxrxz
(Ay)13:y1*y3

(Ax)l3:"1*x3

(*2,72)

side /
Control Volume

Fig.5 Control volume for continuity equation and
arrangement of valuables

Fig.6 Variables used in the calculation of momentum

Fig.7 Interpolation of flow depth
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Fig.8 Interpolation of flow fluxes
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Fig.13 Comparison of flooded area between experimental
and calculated results (CASE 1)



OO00OFrg4000000COO00O0O0OOODODOOO
gboboboboboboboboboobobon
O00OFrgl3000000000000O00ODODOOO
gboboboboboboboboboboban
000000000 00O000O0DODooDooooe?2
gboboobobobobobobobobooban
gbobobobobobobobobobobgoo
gbobooooogoo

(0000
Fig.l500000000000000000000
OOooO0O0oooooo

0000000 0O0O0000O00000O00000
000000000000000000000000
000000000000000
000000000000Figle000000000
000000000000000000000000
000000000000000000000000

R
1

- .[— "
Calculation
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experimental and calculated results (CASE 2)
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Fig.23 Comparisons between calculated and measured water depth (CASE 3)
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Experiments and Calculations of Flood Water in Urban Cities

Hajime NAKAGAWA, Taisuke ISHIGAKI, Yasunori MUTO, Yasuyuki BABA,
Hao ZHANG', Hirotsugu YAGI™ and Koji Fujimoto’

* Graduate School of Engineering, Kyoto University

Synopsis

A numerical simulation model for overland flood flow that incorporated the finite volume method and
unstructured meshes is developed and hydraulic physical model experiments concerning the inundation by river
water in Kyoto City are carried out in order to clarify the applicability of the model. The physical model scaleis
1/100 and it is a non-distorted model. The model can make alowance for the intrusion of flooding water into
underground space as well as residential area. The calculation of the flooding water into residential area is
carried out using “opening” which is newly introduced in the model. The calculated results of flooded area and
inundated water depth showed fairly well agreement with experimental results in case of no intrusion of flooded
water into underground space, while in case of intrusion of water into underground space calculated results
were not well evaluated. More suitable evaluation of the discharge into underground space must be
developed.

Keywords. flood disaster in urban cities, inundation, hydraulic physica model experiment, inundation in
underground space, numerical simulation, opening



