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MEMORANDUM TO CHIEF DESIGNING ENGINEER: ‘Eﬁvu.&v-
(C. V. Adkins through J. E. Warnock) o e

" Subject: Hydraulic model studies on the Iaaon oaty culvert intake — colunbaa
Basin Projact, Waehington. .

1. In the original dasign aof the laaon City culvart intake chute tha
. vertical side walls convergu1from the upatream opening to the: culvert transi- -
tion through & reversed curve as shown on figure 1. The floor of the intske
. chute dropped from elevation 1318.00 at the entrance to elevation 1291.53 at
the lower end. The transition from the chute to the culvert was. apprnxinate-‘J
1y 11 feet long by 5.50 feet high. It wvaried from a rect&ngular cross sactinn
at its entrance to a parabola at its lower end.. - S S

2. The approach for sbout 70 feet upatraan from tha oponing of ‘the cul—
vert intake was rubble masonry and of the ‘Bame elevation a8 the intske erest.
The water approached the intake at an angle of approxinately 15 degraea to
the longitudinal axis of the chute. The structure was designed to handle a
flow of 1,000 aecand-faat at maximum flood conditions. To:check this dis-
charge capacity, a 1:30 hydraulic model was cozstructed 1n the hydraulic labo-a
ratory. . o _

3. Tests with thils model shbwéd that the naxiuuﬁ'capaCity'was 840‘
second-feet. At this diacharge, water piled sgainst the- 8ide walls of the
chute down to the point where the wall curvature reversed. At this point the
water left the walle and flowed across the chute in longitudinal waves from
both sides. The intersection of these waves.caused a fin of water in the @
‘center of the chute and resulted in water piling up zgainst the transition
head wall. There was'z=lso viclent whirling and choking in the Aransition.

At discharges above 840 aecond-feet, water flowed over the transition head.
~wall and the chute walla Just abova the transition. '

4. Experiments- to correct the undesirable conditions reaulted in a :
change in the chute design. The reversed curvatures.of the chute walls “4n’ the,
first design were replaced by tangents between two curves, different ones at.
the chute entrance and the same curves as in the originsl design at the lower
end of the chute. The tangents formed an angle of 7 degrees 47 ‘minutes with
the longitudinal exis of the chute. The .chute head well &t entrance .was nét
raired in the laboratory, tut it was recommended thst it be raiaed one -foot
to provide more free board sas shown on figure 2. o .

5. In the new design the longitudiual waves were graatly mininized.
Since the flow wes not parallel to the longitudinal axis of the chute, the
waves and resulting fin of water in the center could not be completely elimi-
nated. Some whirling still remained in the transition. A flow of 1,000
second-feet was passed through the structure without any flow over the -
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;transition head wall or the chiite ﬂide walla. Th” transitiun‘and culvart}f
both flowed full arl OOO second—feut discharga. ‘ )

‘6. The transition was not actually changed in the laboratory.,,ﬂow-
‘ever, for the: ‘purpose of ‘improving entrance pditions, Tecon
that the trensition roof be raised .at the entrance to’ a'height of 7,80 feet
‘above the floor. 'The roof .would: drop from this height through =" wvertical -
eurve to 5.50 feet at the lower end. ‘The parabolic section at tha 1ower;_
.end was to remain the eame ‘B8 in the originnl dasign.--w s L

T Figure 3 represenna“iheftater surface profile from the oreat of
the . chute entrance to a- point 100 feet . upstream.. ‘ ‘ -

£. V. Adkina

J. E. Warnock.
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CoLUMBIA BASIN PROJEGT.

ORIGINAL DESIGN
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MASON CITY CULVERT INTAKE -
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