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THEORY OF ONE DIMENSIONAL UNSTEADY FLOWS
IN AN PRISMATIC OPEN CHANNEL

By Tamotsu TAKAHASHI

Synopsis

This paper treats with the unsteady flows in prismatic open channels by the theoretical
analysis of one dimensional equation of motion and continuity. The author has shown
that unsteady flows in an prismatic channel can classified by an index 2, where 2=(Hn
—Ho)/iy/ gHnTp has the value of the order of the ratio of water stage rising or falling
speed to the vertical component of long wave celerity.

The critical value of 2, above which the wave breaks into a bore has obtained by the
expansion of 4 and ¥ in power series near the wavefront. Below the critical value, the
bore formation is prevented and in the case where the value of i is the order of unity
or larger the waves propagate as “dynamic” and the Saint Venant equation must be
modified for the effects of vertical acceleration, and if 24<1 the wave is “kinematic”.

The author has obtained the second approximation of kinematic wave in the cases

where 1€1 and 2«<1 and has compared the results with that obtained directly by the
computor.
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+W<11)2_8_58_+T<h)265287 +— ( ’)2066 z (85)

THE2 bR, LdioT, 2 Ak 1icy 6'\"C+53‘Ld\‘5b\ X5 BaThiuL, (85) ROALDE
4, 5, 6 FMBOTNCH LTI, ERAHERE LT (1), (2) KEF-TH I Enbnbd, L
T D X5 iefawrit, (64) ROBEO»b I,
h=ho(&, ©)+hi(€, DAi+h(E, DDA+
7=¢0(§, D+ q:i(§, DA+ (8, )24 }
DXSCRERELTELIE, 2.4 OB LRAUHETEIIUEYRDD Z LN TE, LTOBRITKAE—
7 Yoz, E2aETT,
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by
9 _K 2 _9¢ et
h=hot+ 5 oy {1~exp(—3—E{~)£}h €1))
FH

1220, ko, K 13 (59), (65) RTHEXHLIDLDOTHE, (87) RXALUD exp DEHD % v a OMEN
LIz BARTAXE ZIZIE (70), (71) ROBRLEEALRALEX LA LRHIONTH D, Flor—
7RBOCTUL (77) AN FOEERIL, K- 7OBHEREILAN1LIDREGEASTL AT LN
s, (79 AXEOFERLT A LIRS,

7eds, 21 23 h KREWLBEACOWLTIE, Keulegan & Patterson® oIk -Fikaib b, Fic (85) K
DEAXERLBECT W THUIERL? / A FEC T3 BE? OBBRH D LILAROLB Y TH
5,

3 #& ]

LAE, —E7cBEARRIC R 2 IEEEROBITICH L THAV bh 3 —RICESHBRADO YR 6
T 5 B TERNAAERY ML TELD, BORCEELYENTALOED I 5 1L/nb,

1. AMELEEE REOTBEEDLORENHESH HbT (8) ANTRENL X 5B AL T
BKBIEEREOWUES BV FETH D,

2. FEEBBREOEREML (25) RTHLLI, (FBOKKEMNR LU LMo AMNE et
HIRREMHICH\T, Fig. 2 DX HETREOERSEHHRDD ZENTES,

3. ADMEN 1L BRTHFREVCHETIL ERFERNC BV CEBE L KBRABENEL VWL ELD
DEFERANCIFETH Y, VP % Dynamic wave t7th, Froude 2 &K ZWBHOKEE Tl
BEYERT B85,

4, IN1ER BRTHFRPICFE I HOFES /713 Kinematic Wave & LTERT %, Zhit
—ICEEKTE D B TR E TR T L ORENSL, AL > THRIGEUFELRDDZ ENTE, K
R TIRE 2AMETRObAI, ZOFERIINER JUKRBBAEEZBRG TR VEEMN IV,

5 AN1BHABVIFRUEDA — ¥ —TCHEBACE LD XFOEEHES 2 LN TERVA A N
1 XD+ NI CBESRFEBEOBITTEETH D, 20 L5 B REMEEDO S RI iz R
Titfev, Fio, A MIBEOA — & — 1T THOBRELTHR L e\ & 5 oS5 SEIEED 55
3K & £, Dynamic Wave & L TOHENBHEL 5%,

7ok, AROSUIBHRNLEELFICEEESTED, AN 1L OBRUNIWEECOWTIIEE LML
Finbfifto TETWARBRERN O L RIATAETH 525, &K, BHOEREMCEL TiX4HERIN
Btz e ic b & E2 T %,

BRCAHEZRTCH I ) HigEY 1§ -7 REBESR S X OBERABRC ELHEL £bTL Ll
Z, FHECHIC Y BHAERE 2L TOb L, BT HIRETHS,
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