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EXPERIMENTAL STUDY ON MOTIONS OF WATER DUE
TO BREAKING OF RIVER DIKE

By Yasuo ISHIHARA and Shigeki KOBATAKE

Synopsis

When a river dike breaks down, the flowing water of higher level in a stream channel runs out
abruptly from the part of breaking. The motion of water which runs out in an inland area has
been studied by hydraulic experiments or by numerical calculations of difference equations. How-
ever, hydraulic behavior of the flowing water in a stream channel, control position of the whole
flow pattern and so on after dike breaking are remained unsolved.

This paper describes the results obtained after hydraulic experiments on the motion of water
due to breaking of a river dike. It is one of the available results obtained that, after several scconds
from breaking, the discharge rate of outflow from the broken dike is proportional to 3/2 power of
the initial depth of water and remains constant.
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Fig. 1. Experimental flume.
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Fig. 3. Variation of water surface in case of still water.
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Fig. 8. Cross-sectional profile of water at center of breaking.

43 WRICKBKBANTFEREDEL

Fig. 9 3 () Ric&k-» THE OO LHEMD VI-V2-V3 OWiE, RETHMO V4-V5-V6 DOMFEICE T
ZWETFERAOBMNEROEE (HUEET T - 2 REOLREREOFAE) *RLIb0T, Fig
7 OKBEEMALRTRFO LBObDITHIELTnE, MHOHEL, 385/ sec+(16.5cmx60 cm) =388
cm/sec 3BPR-TVBEDR (1) ROBEENRSEV L B LBbIhEY, LOLZOERINS
UFTh3DTIOEDERDOEEEL LTRHEINEKEAS,

T, ThSOERBNATLAENORERIWTNOERER»CALRL, 2~3WHkic MRMICEL,
LUBRETRLOBAERLTVS, COLEOHAE, B=20cm OHERIIMBKEDI0%REE, B=
10 cm DIFEICIZISHEBE, B=5cm OBPAICRIOBBREILIEL TS, Chick L TTFHREMOMEFS
HEBVWTFhOBE AR, B=20cm OHSICRMMKED0%EE, B=10cm OHAICIRIOLEE,
B=50cm OHEAICIZ6HBBREOHPERL T3,

—_—7 —



300 SR KMAEFREHRE 235 B-2 (Mg 55. 4)

j o woosiey tomaee !
- LA,
| E
\‘.\ A !
\\ A P N Y bl
i R e
(a) B=20cm (b) B=10cm
) COkS RMETREOLIR, KRl E
N et REkiC, BRNBHL LRI EOREER
“ FTBELLERTELREN, e LK RMDS S
NN v, e AN BE, BMREZOLHENOKEO LM L FHMO
HEOJRIBMN OB ERKRT 50T, Hhik
* roumme e MESED KKV ERS b, RiEHME & bicsk
(c) B=5cm HE N A RARICHR S N THE TR S
Fig. 9. Variation of mean velocities (ky=16.5 cm). CELEDBELONBOT, LIREHEYLEDT
BHTREFHETH 5,

44 RE/OMOOFLHE

Fig. 10 {3 Ay=165cm D& D VI1-V2-V3 BiE R 1 V4-V5-V6 KiFiick 3 5k % Hl, H4, H5 50
KEEME LEBICRLAZODTHY, Fig. 11 2 h=100cm OB EL>WTHLMEBELRL-bOTH 3,
%, COBE, REOPSORMHIER Q 3, ETHRMONERE S LT3,

Q=0,—Q,— %f_ ....................................................................................... 2

LOEEINBH, BB Lok ) KHIBIEEDOKBRO KA RIL XD BHETHY, LIbHIT-Tw3
7 ) REAE3HO FHEBBROTHETH 72, TDDL L CREBEEBEABROKBHEIC
FREBLZ EIC LI, T4b DB, Fig. 10, Fig. 11 1D Q13 2) RKICB W THLE I FHEEE L Cana
L2BEOLSOMMERTH - €, MREEKDHOMOBERIBL ZnC LRI ETh AN,

& T, Fig. 10, Fig. 11 iz L - HRE R, $THPWREA 385)/sec DBARHTZbDTH 3,
Fig. 7, Fig.9 oL CifiKiE &k Hic, KRERUEKEFEEHERE b, BEBRETHT, Zhodlslkd»
%D %o T, Fig 10, Fig. 11 0fil %425 &, RIBOBKZ W~ F L OMKERICT 2 RBOE LD H S
BRENZ ERBKREPHECHREOHES AR TH B4, ERUTORBHEMOINE L FHM Ok
POHEY, TELEENBERVUBIBHTIOBELIFIESE L VLS AL, O THKECEENE
HESh3,

DERRBEOLSORHABIKOVTIR, BERSDERET CRYIABRICHY Gl Lk 5 I
ERROEWE), TORBIEZF—EHICREINBLSITHE. —FHICBEEIhZ VST LR, 1K
LD dam break function DEILB W THF LA TORBHN—FHEICREHEINZ LS EELSHEL T,
REODOKE S, KBE, MPKEBEREENEZ SN L 2itid, dam break function D4 L RO KE
FHG—BHIKEZICLERLTVWEES iKBbh 3,

— 8§ —



FBR - DEEAT ¢ RSRBIBSR R DK iC BT B RBRIIBTR 301

oo
11/s4¢]] i
40
i
; H;':t“
/./v\/\/“z\’\ﬂ—/“\ § 0= 20
- - 5-
B el @ [ E: Time (iec]
(a) B=20cm (a) B=20cm
50
rsel " o ‘
(173w’
e
5 40
g /\/\/&/\o\.\/
i A R A
TN N fi/sec) §
n'/‘:::_c_/"’ H o T e TIEEEE §
- -0 fenage
’:,,, V[T e 5 [RTTTINN
P
- o— 2
o
- A
30 Time TSEET X 36 time (sec) 40
(b) B=10cm (b) B=10cm
O, 0|
tisecl o o Py
° [ A AN [~~d o
s “ LA ~
3 I~ N\ om
o \\/\/wa‘\g’-‘/\f‘/\/\’\/\/ % i % o« YA Gt i
R U U R I HTTIT e
0 » 4 3 - - 2 0 §
H =TT W STITITITTTES H
) \'_/\/‘\/\f\/ ; eviougel] cogpreeredaaseieneidiiien A
L3 3 5 \,J‘ i
o , W ~r |
o T ER 30 fime (39¢) &
(¢) B=5cm (¢) B=5cm
Fig. 10. Variation of discharge rates in flume Fig. 11. Variation of discharge rates in flume
(hy=16.5 cm). (hy==10.0 cm).

Fig. 2 3 EROBFIE—E L koo L EOMHKER (REOOBMIELD % gp L9 5) EHMBIKE ho &
OEFERLESDTHS, HPLAOHERL, WIKbB~Td, h 22KEE Lz ZOMAEYY
DRRKER gor T, T HOHESRIL 1 RIT dam break function D& AMATCOBAIEL D KR guan
¥, BEDOIDITRLILIDTH S, ERER ELLZD 2O OHBROMICEMIh TS, ERAEIKSDEL,
REEZC LBVAZWDE, REPRV> TREODSOMHEAERIIBEER LTS o R BIBIZIE—EMH L
%0, EOMERBMPAKEDI2RCHAT LI BLITHB,

.—9...



302 HRYKFARERE 235 B2 (H 55. 4)

104

TTTT

Adam

~
\alm
@
=
S

Gdam

T 17T

[l

.21 —0.23
.30 — 0.34

cm3/sec/cm

o

(=}

.30

2
10 .64

o

Discharge, qg

o

.30

o
o
S

10 ! L1 I ! [ L1l L
1 10 hg (cm) 100
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