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L= —0/3-0— ~9.60 (m)
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3. Hydraulies of steady flow in open channals
8.M. Woodward and C.J. Posey
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English Summary

Tumouts are commonly wused: structures in irrigation channels. They divert water fmm a main channel
to a lateral or a farm ditch. Except large structures, the smaller turnots. are usuall_v dészgned Io have a coveerd
conduit. ‘It is betler to use check ggtes ‘to mtrol the amount of water dwerted thmugh tumouts, or the
structures must be large enough “and set low enough to carry the required flow from the lower water surface
during the period of partial ﬂow discharge. Generally, turnouts are located at the sections of channel with
st:b-critical flow. In the case of selting the structures in super-critical ﬂow channel without any wmodification,
the following troubles may occhur:

1. It is difficult to divert water due to high velocily in mam channel.

2. In Super-critical flow channel, water depth is always too shallow to divert water. If turnouts is set too
low, the irrigation area will be reduced.

This paper proposes a kind of design of turnouts in super-critical flow channel.

1. In General: In this case, the turnout itself is usualijf the s_a:he _f_y,be of ‘structure as one m Su'b-'cri'tical
flow channel, but the channel with steep slope is designed 1o have a proper ‘distance of horizontal botlom
upstream from the turnoul. It is considered as a stilling -pbo_l where a 'hydrau)‘c Jump will be produced and
super-critical flow will be changed to subcritical flow. Theré;_ water may_be easily diverted througiz the turnout
with increased water depth and reduced velocity. In order to maintain cevigin water depth produced by hydraulic
Jump and prevent the influence of the downstream Slow, a check gate or control section should be set downstream
of the turnout, Now, the szctimm of channel st with a turnout can bz diviled into Sour parts that cosist of
stilling pool, turnout, control section and transition. ‘ s

2. Stilling pool: A Trapezozdal cross Section is adopted in this slilling paol Sfor saving the cost of the
structure. It is practicable 10 make the cross section the same width and side slope as the upstream channel.
For the purpose of designing stilling pool and turnout, the alternative depths produced by hydraulic jump should
be computed. Table 1 is provided for its computations. Figure 1 ami 2 may be used as guide for determining
the length and Freeboard n the stilling pool. .

3. Turnout: The same type of turnouts used in sub-critical ﬂow charmel s applicable hére. 1ts design
critevia are also referred. The smaller turnout having a covered conduit ma may be regarded as a submerged
orifice. Then, the dischatge formyla about submerged orifice may be used. § ) 'de‘sigh the _tumqui.‘« :

4. Control Section: Instgadof ‘@ check gate, a control section is required to control the Sflow and to
maintain a certan depth above t;umout. This control section is determined by two kinds of flow, one in full
discharge and the other in partial discharge. Table 2 and Figure 3 are provided for use of the computation.

5. Transition: To connect the structure with dowmstrea:n channel, transition is needed. The method of
design used in other caseS of structures is adopted.
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