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A STUDY ON GENERATION AND DEVELOPMENT
~ OF HYDRAULIC BORE

By Hiroji NAKAGAWA, Shigehisa NAKAMURA
and Yoshiomi ICHIHASHI

Synopsis

Experiments on behaviours of the unsteady flow caused by dam breaking were con-
ducted in order to examine the applicability of analytical methods to dam breaking problem
and to find the transitional process of hydraulic bore with variation of ratio of upstream
initial depth to downstream one. The dam breaking was simulated by rapid pull-up of a
vertical gate installed in uniform rectangular channel,

It was shown that there were four patterns of hydraulic bores distincted by the initial
relative depth: (a) profile given by Ritter's dam break function, (b) moving hydraulic
jump, (c) unstable state of undular bore and (d) stable state of undular bore.

The flow profile, celerity of the bore front and the maximum height of the bore obta-
ined by experiments showed a fairly good agreement with the results of numerical calcula-

tions. At last, stability of the undular bore was investigated.
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Fig. 1 Schema of channel.
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Photo. 1 Ritter’s dam break function,

Photo. 2 Moving hydraulic jump.

Photo. 3 Undular bore.
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Fig. 2 A rectangular net.

— 4 —



il e ikt - TS : BBt O RE L 20X BT AR 547

Cr—Cu

URTUM  n LR UM e s v
dx Ca= Ax @&

kB, ThE =0 KEWT (2) ROF 1 RTFEERiRc IR L Tk b, #2T8REERC
BRL T 206 THD, MODOHRES ITHMNEEY Y ONANEREM CTOfERE %, DXL T
(2) RxEFRCTHE,

Cu—Cxz CP—-CM UM—UL Ur—UuUm
[(CMHm) Iz It ] |:(CM+MM) ix T & ]

Uz=

+.E (unm, Cm) =0

(4>
—Cx CP—-CM Ur— UM upr—UMm
[( Cu+uu) P 1t :l [( Ca+un) PR ]
+E(unm, Cxn)=0
(4) RxfEL,
4t 1 1
up= “M"‘ (CM'HHO( Eum-i-CL—Cm)—(Cm—uu)(EuM
—%MR—CM%-CR)—A;\:-EM}
(5)
Ce= CM+E_Jx—I:(CM+uM)( uL—%uM+CL CM)—I-(Cm—uM)(%uM

1
- Z“R—CM‘I‘CR)]

LB b, (5) R o THRME ur LV Cr HRDBZLENTES,

c) EHEEL FRIEL DL

T AR WEE&D Ritter of: (1) R L BRI kDHh, Fig. 8 OFRTRT ISR
5. WRTRINIONEHKEHTH 525 BorCHFELHRIERREOEEY 5 1T UYL b,
ETHEELHEEL D e D {EL b, ¥ — bUBE TOKRMITERE S SHEMETRELER—EERL, BN
LI\ —EfE (4/Dhe E-2 50, ¥ — b EFAINO EOREE L FHEKER TR T hisidy
B RTORRL T, ERER T ReAalifiarl, ERKENEROCERT 2L nb, 20
BB A REMEELER TS 2 LA TEY, BFE Navier-Stokes JFERAL 25b L iz BN % 1T7s
VWoobh b, FOBETONTIESSDTHRET S,

DERTHRICKEN 52 bR TNT h/he 230 THRWESIY, & ARBEO BEENE (5) Anb
Cr %k, Cr=1/ghr DBEHEND P EOKE he ZEHBHZLEL, TOFHECIIETFHER KDC-
II (FORTRAN) %\, dx=2cm, 4{=1/500sec DAF v Fh G2 i, FHEHEEDO—FI% Fig. 4 ()
wt, Fig. 4 @) INERTEEERE L U CERERRER S XOEBEO &M DRD O IBEBIKDOE

—
=
~—

O
o
N 4

v

| 0 -l -2
Fig. 3 Ritter’s dam breaking function (h/hy=0, {=0.8/sec).
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Fig. 4 Moving hydraulic jump (A,/he=0.25).
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Fig. 5 Breaking of dam.
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Fig. 6 Celerity of the bore front.
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Fig. 7 Maximum height of the moving hydraulic jump and its duration.
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Fig. 8 Variation of flow depth at points A, B and C.
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Fig. 9 Variation of maximum height, steepness and period of undular bore.
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