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BEHAVIOR OF THE OVER LAND FLOOD FLOWS
IN THE MODELED URBAN AREA

By Tamotsu TAKAHASHI and Hagjime NAKAGAWA

Synopsis

Experiments concerning to the unsteady two dimensional over land flood flows were performed
under various hydraulic conditions, and the characteristics of behavior of the flood flows in the
modeled urban area which was made by arranging the many concrete blocks were discussed.

Numerical simulation was carried out, and calculated results about time changings of the
flooded area were compared with observed ones. Consequently, front velocity especially on the
so called ‘street’ was slower than the measured one. What might be this cause was investigated and
it was considered that one of the most significant factors was that the boundary conditions at the
flood wave front on the dry bed had been prescribed by the threshold water depth.
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2.2 ERFTESLURBREH Table 1 Experimental conditions.
B EDDOEE & U TR 2XRI 4XE CASE| 1 JH Gm)B (em)| TYPE 7
X 20cm e E AT 1y 72 %L, Tablel 1 0 14 10 A1 0°. 45°, 90°
KRTEIUEBETIIZEEALKEREL, 0 14 | 10 | B |0°45°90°
chEilitseF v A LI, EH, TYPE- 0 14 ] 20 | A |0°,45,90°
AB 530, WENT By ) EREICE Lo 2B |0n4n%
0 16 | 10 | A |[0°45°,90°
PLAN 111 0 16 | 10 | B |0°45,90°
= 0 16 | 10 | —
0 16 | 20 | A | 0°45°90°
v 0 16 | 20 | B |0°,45,90°
Flood Area 1} 16 20 _
® e 17100 14 | 10 | A | 0% 45° 90°
= ? v |1/100| 14 | 10 | B |o0°,45°,90°
nk 1/100| 14 | 10 | —
\alve flead 45 m 1/100] 14 | 20 | A | 0°, 45° 90°
VI [1/100| 14 | 20 | B | 0°,45° 90°
1/100| 14 | 20 | —
valve 17100 16 | 10 | A | 0% 45° 90°
unp| 3 = VII {1/100| 16 | 10 | B | 0°,45°90°
s =2 ® . 1/100{ 16 | 10 | — | 0°,45° 90°
@ Jsuppry L _F 1/I00| 16 | 20 | A | 0°,45, 90°
Tank VERTICAL VIII {1/100| 16 | 20 |{ B | 0° 45° 90°
Fig. 1 Experimental apparatus. i/100| 16 20 — | 0°45°,90°
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Fig. 2 Sketch of the water supply tank. Fig. 3 Hydrographs at the break point.
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Fig. 4 Time change of the flood area. (i=0).

©
Fig. 5 Time change of the flood area (i=1/100).
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Fig. 6 The position of the flood wave front on the so called dry bed street in the modeled
urban area as a function of time.
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Fig. 10 Water depth distribution in steady state Fig. 11 Water depth distribution in steady state
(i=0). (i=1/100).
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Fig. 12 The distribution of the velocity on the water surface at the steady state.
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LETHBLCERE-THRAZINZRBITHAH, ChoDRERTHWIKRL CLR3BOTHETHD,
BHBCECSAEZBRVOBRRTH S, BEHEETICH- TR, KEBEZOFHILLHAKLRE
HOBFKIEAINE LS RE - TELHRERE L, ¥RLCHVOhIEREMELBEZOND, B
OREVRBLVEENERBRE S - LRI LTERERERELTOIY, 4H0EHENEOL S K,
F54 Ry FEOHEK7 v ¥ b &0 BRBRSEET M TR, FREREOBAKFARRORZESM
BEBA3L51LBbh3, 22T, CCTCRBEERORENESRITASARESEERAT I LILT
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DHHREBT 3,

Table 2 Conditions of calculation. Fig. 3@)B LG REhThBEFEONSHE
BOWME L ZOMBBROSHFERLILLDTSH S,
x FEEBRROLSHRLCH 2 FAICED, y K

V—A4—0°, V—B—0°

H=14.0 (cm) B ChEERTBHEICE > T B, ZMEHM
B=10.0 (cm) Wi, MERHEETES7 0y 2IED 2om i
i=1/100 D dx=dy=2cm & U, $F, HESER x %
4X=2 (cm), 4Y=2 (cm) FlC 250cm (1254 v ¥ 2) y FiAIC, 210cm (105
4¢=0.0001 (sec) Ay va) &85, BMESEHEE 4r=100psec
£=980 (cm/sec?) LU, HERNIL, BESEL—RTKBERRL
p=1.0 (g/em’) T, SHRBEED, KRk, Vol X OERARE

#=0.008 (sec/m*?) R, <= v 7 OUBARD 5 RDIMEEER L

T, n=0008 & L7z, %k, #HHEi3 CASE V-A-0°

BLU V-B-0° O 2 r—R%ET- 7, #HE%&M%ETable 2 TRT,

42 MR EH

ERTCIRBKEDY — + 2 —ERETHOTAZ LiILk > TRAMIKKZBES 1, COXIUER
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2EUTW3, BROALUNOEREEFBIER>FOISKLTHS. OBERRTHEREH 50T
vy REALRORR7 v 7 ARB3¥w &7 5, QBHHRIT-OWVTIZ, threshold KiE% 0.0l mm TH
FL, ChEBALWBAICRERIBEL, ChEBATHOTHERBETT260LT 5, OHMBHEI
REAME (BES LI SN 10X10cm D2 v ¥ 2 OFRITB T2 HEH) 2FRELZSOERHN
3, ORHTAERICEIEHBE 75 v 7 RARZOEMNOSDLA—THSET %o

3T, HMEMREERICEZ oD, KENEN & ICRKEICFEEBEL, BEBRAREL 5,
T, HBREOEOETORMRECHEAL THBOR BRICOY L35 &5 2H4KE, KERERETE
HEVEFHETRAEEBELPT . ChEDOBAREFIFICELIREHEALTNSEY, Thic
DNTRBETHY KELLOTHRYVIRERT 5, £0M, EHROPTHRUEOHEET 2B bHE
TFOIEBZINTOEY, CHGBEXRY KELVOTEREOMAL, HHRBEL,

4.3 HERROERIZRELOLLE

Fig. 14 (a)~(d) % X U° Fig. 15 (a)~(c) i3, %% CASE V-A-0° XU B-0° OBFAD 1=2,4,6,8 Bk
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Fig. 14 Calculated results of the submerged area and the distribution of the water depth (CASE V-A-0°).
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©)
Fig. 15 Calculated results of the submerged area and the
distribution of the water depth (CASE V-A-0°).

100

cm -”fé%ﬁ
///g %’«’SEXR AL
s
IfE v
//184 | e
% 5 0
T (sec

Fig. 16 Comparison between calculated
position of the flood wave front
and the observed one as a func-
tion of time.
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Fig. 17 Calculated results of the velocity distribution on the water surface.
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Fig. 18 Calculated results of the sub-
merged area on the completely

flat bed (t=2 sec).
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Fig. 19 Comparison between calculated water depth (t=8 sec) and observed one (nearly steady
state).
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