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MEMORANDUM TO CHIEF DESIGNING ENGIHEER: 
(C. V. Adkins throu~.h J. E. Warnock) 

. • 

Denver  2 ,~'6o~o~ado, la~-~l~ 0~4, 

Subject: Hydraulic model studies on the Uason City culvert intake- Colmnhla 
Basin Project, Washington. 

I. In the original design of the Raaon City culvert intake chute the 
vertical side walls converges from the upstream opening to the culvert transi-; 
tion through a reversed curve as shown on figure i. The floor of the intake 
chute dropped from eleva%ion 1318.00 at the entrance to elevation 1291.53 at : i 
the lower end. The transition from the chute to the culvert was approximate- 
ly Ii feet long by 5.50 feet high. It varied from a rectangular cross section i~i 
at its entrance to a parabola at its lower ,end. .,~i 

2. The approach for about 70 feet upstream from the opening of the cul- . 
vert intake was rubble ~sonry and of the same elevation as the intake crest. ~" 
The water approached the intake at an angle of approx~tely 15 degrees to ~ 
the longitudinal axis of the chute. The structure was designed to handle a !i 
f l o w  of 1,000 second-feet at naximum flood conditions. To check this dis- . .~i!~! 
charge capacity, a 1:30 h~ulic model was constructed in the hydraulic labo- '~~' 
ratory. 

3. Tests with this model showed that the naxisaus capacity, was 840 i~i~!c!i" 
second-feet. At this discharge, water piled against the side walls of .the ' ~ 
chute down to the point where the wall curvature reversed. At th~s point the '~ 
water left the walls and flowed across the chute in longitudinal waves from :! 
both sides. The intersection of these waves caused a fin Of water in the i 
center of the chute and resulted in water piling up against the transition 
head wall. There was also violent whirling and choking in the transition. -~" 
At discharges above 840 second,feet, water flowed over the transition head :: ~i~ 
wall and the chute walls Just abbve the transition. " 

4. Experiments to correct the undesirable conditions resulted in a 
change in the chute design. The reversed curvatures of the chute walls ~in: the 
first design were replaced by tangents:between two curves, different ones at 
the chute entrance and the same curvesas in the orlginal design at the lower 
end of the chute. The tangents formed an angle of 7 degrees 47 ~ninutes :with 
the longitudinal axis of the chute. The chute head wall at entrance was not 
rai8ed in the laboratory, bat ~it was reco~ended that it be raised one foot 
to provide nore free board as shown on figure 2. 

5. In the new design the longitudinal waves were greatly minimized. "L'-,~. ', 
Since the flow was not ~rallel to the lon~itudinal axis of the chute, the ~ ~i 
waves and resulting fin of water in the center could not be completely eliml- ~'~;,~I 
nated. Some whirling still re-mined in the transition. A flow of 1,000 .~ 
second-feet was passed through the structure without any flow over the :i~!i~i 
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t r a n s i t i o n  head w a l l  or  the  chute s i d e  w a l l s .  T h e  t r a n s i t i o n  ~and ~ulver% 
Both flowed full W.l,000 second-feet d~scharge. ~ * • 

• 6. The transition was not aCtually~hanged~mlthe ,laboratory. I ~How- 
ever ,  f o r  the ~purpose of improvlnl~ entrance c~ndit~0ns ~ i:~ :was recommended 
t h a t  the  t r a n s i t i o n  r o o f  be r a i s e ( ! . a t  !the e n ~ e  :~to a!hei~ti~OT~7~.80 ~feet  
akx)ve t h e  f l o o r .  The  r o o f  would ~drop :from t h i s  h e i g h t  ~th~ough :a:~ver~ioal 
ieurve ~%o 9 . 5 0  f e e t  a t  the  l o w e r  e n d ,  "The p a r a b o l i c  s e c t i o n  :at  t h e  ;lower 
end was to  remain the  same ~as i n , h e  o r i g i n a l  d e s i g n .  

7. Figure 3 repreSen~-~he ,water ~surfaee ~profile,from the ~erest of 
the .chute entrance to ~a point i00 >feet upstream. 

C .  V. Adkins  

J. E. Warnock 
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