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Dimensians

h2 = Difference in wetur suricce elavation

betwzen the upstream section snd the

downstreszm section, hzading up L
h3 = Difference in water surface elecvation

between the upstresm section ané the

secticn of moXimunm contraction L
ah = Difference between the upstream weizr

depth ard the wotier Copth ot maximun

ccntraction zaetien L
E = Ceefficient cefined elsevher:c -
L = Lgnrth ¢f the cons<triection measured

r=rillel to Tlow i
% = Tgtil ficchoiros L: -1
I = Zdrcharsoe intensity Le -1
R = FRerili?c nmumlo: -
v = Pilrt v lociTy o ivotrioox Irootlion r -1
:1 = Moo ovwveloedtr oo ooiiom v sirsam from

coneiricticy T
Ty = Mear toilwst o oro ool it L -=~
53 = Mern, weloeolty Lt ococtli ool moXims

corntrazcticn L -1
x = Line>r herigont:zl “istarce, “ictomoc

from the beeinnine of the vent ¢

5111 position L
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Dimensions

y = Depth of water referrel to average

bottom elevation L
Y1 = Upstream water depth L
¥yo = Tailwater depth L
¥3 = Water depth at section of maximum

contraction ‘ L
* = Coefficient, heading up coefficient -

Py néwW= Coefficients defined clsewhere -

e = Angle of diversion of =xpansiom wall -
f = Mass Censity M L3
P = Dymamic viscosity coefficient mp-1 7t
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INTRODUCTIOR

[

Barrages, regulétops, bridges and other irrigation
works have been built in various regiéﬁs of the world from
time immemorial for the diversion of water from natural
streams, for use on agricultural lands, for providing means
of communication from one tract of land to another, and for
protecting life, property and land from the danger of fléoés.
The abutﬁents of these works represent some obstruction and
constriction tc the flow which will induce a certain rise in
the upstream water level Ly a certain distance called Mead -

ing-up" or "afflux" ccrresponding tec @ certain ¢ischarge.

In regulators and barrages, the ischarge is adjusted
by using gat:s and timvers, btut this discnerge cBn rnever be
groeter then that which weuld psss if the regulateor were fully
apen, while in brifges the <ischarge is not sontrolled. The
mayimuas “ischsrge is therefore the signifizant cne which must
be tsken zs o tesis when the rrzect of drrigation is preparec.
It fcllows that the most impasrtant case in the ecalculation of
the neacing-up in regulatsrs an? triiges is the case when the
maximum discharge pasces. It 1t always Cesiratle tc Xeep the
heading~up as smdll as possible becsiise relatively large values
of hecring-uyr may cause a dangerouc rise of the acjacent water
tatle, resulting in the clogging of tne land. =sls0, the ex-
tend«d backwater may cause a corresyonding rise in the water

table, which may en‘anger some tuiis ingr far away from the
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constriction, Therefore, it is advisable to estimate reascn-
ably the amount of heading-up producef bty any irrigation

structures.
The study presented herein invelves a trial to :

1) Decvelop & practicsl method for estimating the

v

{5

Feadirg=uy for sub-critiesl flow of watsr through of
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used was of the rectangular type. Five positlions of sill
were chosen to study its effzct. In ezch experiment com-
plete surface profile recerds wore taxen for ¢ifferont talil-

water Cepths,

Tn4= resezrch work may be considered as the first

n

part of cozplets study involving the combined effcct of
semztrictions and obstruciions, i.e. the effect of abutments

av? 1ier: 2 well,
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CcHAPTER I

EEVIEW OF LITERATURE

Heading-up Cuc tc verletion cf vent wicti.

ga8iy m=up fus to voTlieticon - outlet angle.
Soxl i -l ceoTooveriocion of sidl TOSATICY
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CHAPTER I

REVIEZW OF LITZRATURE

1.1, He2ding-Up due to Variation of Vent width

Tne previous analyses to obtain an expressian for
cither the discharge or backwater effect (heacing-up)
thrcugh 2n cpen channel contracticn Lave inevitabiy con-
sicsred sn upstrearn flow section and another section fur-
ther downstream. A combination cf either the energy and
continuity =guations, or the momentum an® corntinulity ejua-
ticns, couli te written tetwsen tre two scctions, andé thus
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