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A Study on a Calculation Method of Economical Intake
Water Depth in the Design of Head Works
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Summary

The purpose of this research is to find out mathemetically an economical
intake water depth in the design of head works through the derivation of
some formulas.

For the perfermance of the purpose the following formulas were found
out for the design intake water depth in each flow type of intake sluice,
such as overflow type and orifice type.

(1) The conditional equations of ‘he economical intake water depth in
case that weir body is placed on permeable soil layer;

{a) in the overflow type of intake sluice,
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(b) in the orifice type of intake sluice,
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where, z=outer slope of weir body (value of cotangent), k,=intake
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water depth (m), L=total length of weir (m), C=Bligh’s creep ratio, ¢g=
flood discharge overflowing weir crest per unit length of weir (m3/sec/m),
d,=average height to intake sill elevation in weir (m), /,=/freeboard of
weir (m), @,=design irrigation requirements (m3/sec), m,=coefficient of
head loss (0.9~0.93) s=(hy—hy)/hy, h,=flow water depth outside intake
sluice gate (m), d=width of weir crest (m), r=specific weight of weir
materials, d=depth of cutting along seepage length under the weir (m),
n=number of side contraction, k=coefficient of side contraction loss
(0. 02~0. 04), m,=coefficient of discharge (0.7~0.9) m'=h,/h;, hy=open
height of gate (m), p; and p,=unit price of weir body and of excavation

* it ke RITH
-4592~-



WARY |y HERAKSE REHikd ©5 #F

of weir site, respectively (won/ms), p, and p;=unit price of construction
form and of revetment for protection of downstream riverbed, respectively
(won/m?), ps and pg=average cost per unit width of intake sluice including
cost of intake canal having the same one as width of the sluice in case of
overflow type and orifice type respectively (won/m), z,: inner slope of
section area in intake canal from its beginning point to its changing point
to ordinary flow section, m: coefficient concerning the mean width of
intak canal site,z: freeboard of intake canal.
(2) The conditional equations of the economical intake water depth in
case that weir body is built on the foundation of rock bed;
(a) in the overflow type of intake sluice,
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(b) in the orifice type of intake sluice,
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The construction cost of weir cut-off and revetment on outside slope of
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leeve, and the damages suffered from inundation in upstream area were not
included in the process of deriving the above conditional equations, but it
is true that magnitude of intake water depth influences somewhat on the
cost and damages. Therefore, in applying the above equations the fact that
should not be over looked is that the design value of intake water depth
to be adopted should not be more largely determined than the value of #,

satisfying the above formulas.
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