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3ubJeet: P r o ~ s 8  report on_Parker ~Dsm~gato t e s t s  - V~brat~on stud~os. 

A node1 of  cue  Of ~he f iTo  Stoney gates . in :Parker Dam was oonotru6W~ 

and ,tasted i n  ~ths Denver ~h:rdraqltc ~'Zaheratory ,during January ,,and Febm~- 

 ery 1937.  Theme t e s t s  rare  .made :to * h a m  t h e r e  m u l e  

h a m f u l  ~ b r a t i o n 8  of t h e K & t e .  ~Coefficients of~KaLo d i e o h a r p  ~uexw 

a l s o  obtained u ~ wel l  :ae ~pr~seure and e a t e r  a u r f u e  !Wof i l ee  ~ ~the 

. e rns t  .for v a r i o u  ~ gate opon:L~s. 

DESCRIPTION OF THE .~COIL 

.~Parkor :Dam ,2s :am m h  "dam-with f ive  s t o n e y  , , p i e s ,  50 ~.by 50 : fee t ,  

mounted I n t h e  sp:illway see t ton .  P~lan, ~Olevat:Lea~ aNad ~Not~n  of :the 

sp~.~way ~struoturo .ax~ ahem ~in F ~ u ~  :1. The maKILe~L ~oonsie~a ~.of ~a 

pa r t  o f  the dim i n ~ n g  ~ : ~  the  ~ t o e ,  ~ m l ~ n g  :dowm~ax~/~ foo t  

,below t h e  c ree t  :and :27~ f e e t  e ,oh :aide o f  t he  :g&to. :Model~conotruc- 

: t ion ..was .of ~ v a n ~ d  .iron and e~oel w i t h  ~the ;.~z~pt~en ,of ~.t~o e ros t  

:mhieh w&e ~ ~  p l a a ~ r  g p 8 1 ~ 8  .and oeaerl~. A ~ 0 o v o  ~n the  c r e s t  

~ f : ~ e d  w i t h  iload p x ~ i d o d  • eea~ f o r  the lower  o d ~  g the  ~ a t ~ .  Rub- 

b~r  ~tubAng ,faetoned aga ins t  ~the ~petrea~ f&co o f  the  gate provided 

eoalo fo r  -the sh ies ,  '.The j ~ o t o t y p e .  ~ate ~ w ~  ~.eon~et:of ~ h~rtnont4~ 

.p la te  g£rdore  wlth a 9/I0..~ch ek~n ..plate on ,the upstroke face .  

sa te  Me~b~y  i s  ehoun ~n F ~ r e  2. The no~lel gate was ~destenod w£th 

a .  radius o f  sy ra t ton  ~of '~he .lower ho r i zon ta l  mmb~e  :much -..that .the f m  

~period of ~the mod~..gate woald ~:be 1 / ' ~  of  ~he prOtOt~p3~. The model 

~gote was .made.from a s o l d . s t e e l  p l a t a  5/8-~noh th£ok~ ~aohined dram :to 

I /~ - I r~h  ,,thick, ,wlth :r ibs 3/8-£nch h£eh ~and 11~-Inoh ~thlok spaced .on 
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:(J~plied Elutiel~y~ iP~e~Ott ,  :p. 211) was mJed t ~  , ~ ~  ~hs ~Z~ee 

period.of osc i l l a t ion  ~of .the gate .  !(an m" - q~ ~ r ~ d  "drOf , O S C ' ~ i O n p  r 

n,- ,  aode, .1 -~l~aSth ~of tpaa, :k - :radius ~,or ~ a C t o n ,  ,w.  w e i ~ t  ;per 

uni t  velum, • = Youag'e ne~ule., g. gravlt¥.) ,Dinsnei~n8 o f  :one io~ 

the 'lower Flake ,glrders ,were used :in ;~the, =omputatlens. The, gi~r ,,~U 

assumed : constant  i n  8eetAon i i t h  a , :creee-eect lonal  ,area ,o f  :I07.,2~ 

which resulted,  in  a. radius ,of . , ~ r a t l o n ' ~ , .  :2.133 ,,feet. '.,The ~free 

.period of . o s c i l l a t i o n  ~ of" the ' prototype,  gate  ilie "0 ,0~  -seconds.  

hydraul ic  t ime.  ~ a l e s  v a r y  .with -the -squaaw :root ::of ~.t he~ e a a l e  ratio, j ra 

period, of 0.0~8/~ ~ ' -  0~00~ :for ",the imode~hor~|ontal :bern ~dhould ~bo 

obtained.  ' With t h i s  ps z~led .any~ hydraul ic  i tendsneine ~to ,:set ithe :gat e 

in v i b r a t i o n  should ,be  s i m i l a r  i n  ;both Jmd61 and ~P~to t31~ .  D e t s i ~  
• . ,  " .  . 

of the model .gat~ are .sho~ ',in'.Pl~we !5. 

Discharge :through t h e  model  ,was ~masm~d wi th  :a ~"v" :,notch weLm. 

Dischemge var i ed  f r m  0 , 2 0 0  t o  ,9;:76 N c o n d - f e o t  .!prototype f o r  ,flwo 
ii. 

gates  ~from ? ,100  ~to 2&O~ . s econd- fee t .  !Maximum ,dsslgn ,:dts~harge : is  

.260,000 :second-feet. Piesmmter .:openings .were :.made An t h e  ..crest along 

the ,centerltne of ,the .gate epe~..~Yhe ,po e~osm ,~' :then :holes :mew 

be seen on ~the graphs .~n ~the ,appendix .which :Show pressures on,~the ~a~eM~. 

P r o f i l e s  .of t h e  water  suz~aee on-the o~ee t  !below ,the g a t e  .,mere ~ ~  

by m ~ n s  o f -a  p o i n t  g a p  f a s t e n e d  ~to ~a ,I~u" ~.sorou %he mod@~. 

~PR~C~DU~ 

I n  the t e s t s ,  a d i s eharp  was mainteine.d ..for :a .given ,!gate ; o p o n ~  

such ~.hat t h e  upstz, sam ,~m~r sur face  'remained ,20 :iaohos above ,,~he ,cread~ 

or at  . e l e v a t i o n  ~ 0  i n  t h e  ,p~o%otype. . .Testa t o  ~determlne :whether , , th~e 

~ r e  ~ ~ lbrat ions  in  'the -~ste . ~ r e  : made by ~placin~ the  ,hand ~on t h e  s u r f a c e  

of  the gate.. .It was :reasoned t h a t  .vibration~ '.in the  modeI~whlch could 

not be de tec ted  w i t h . t h e  :hand could .do n o , . d ~  ,to t h e  : p ~ o t o t 3 p e . . F ~ r  

each -of the .twelve gate openlngs wa~er e t , r f ~  p~o~lee :were :t,~ken ~1,e~ 

k 

' 4  



OT. 

i!i' 

the . c sn te r l ine  o f  t h e  .c res t  downst~eaa ~f~cs r~ ~ ' m ~ a ~  . 

the : c res t  were a l s o  taken fo r  each  ~gate ~openlnS, 

RESULTS ~AHD CO~CLUSIOM$ 
.~..~ 

In  ~all caN~,  no v ib ra t i ons  oauaed ~by *water f lowing ~under ~he :ga~e 

could ~be discerned with ' the hand.. !Hesse, . i t  m ~ b e  condluded , that  v i b r a -  

t ions  so ~ ~the¥ ~eannot be n0 t i eed  An t h e  . ~  MA£ !have no ~haxwf~ 

e f f ee t e  ~.on ~the~rotetype• Points ~ohowing ~easures~nts ,of ~pressu~e an~ 

water surface ~ong :the eenterline of ~the ~creet are ~tted on ~aphe 

in the appendix. For ~he maall gate openings, 0.G25 and 0~O50 ~(9/inOhes 

and 18 Inches prototype)p the pressures on the ea~et appear greater ~haa 

the depth of  wa te r .  This Am undoubtedly,due to  o a p A l l ~ I t y i n  t h e  ~pie- 

semeter tubes..Pr,,ssm~,~L.os along the  c r e s t  . t q ) ~ s n a  f ~  '.~lm Gate -,~r,e 

always positlv~. Fer gate open.t.nge up ~to 12 /feet., ~the !pressuros ~wero 

grea te r  than 25 f e e t  and ~ax~ not ~shovn on t he  !gFaphs. The o m e t  ip ro f i l e  

i s  c o r r e c t l y  designed as t h e  pressure  along~the l e e c h  ~of the c r e s t  

remains everylhere  above atmospheric. 

Qate c o e f f i c i e n t s  ea~ p l o t t e d : a e a i n s t  g a t e  0penises i n  ~raph i(00) 

i n  the  appendiX. With the~model, i t  was impossible  ~o o b t a i n  the  ~ x i -  

mum discharge /for whleh ~,the ~gate .-wan designed. Ext rapola t ing  ~.the om~e 

to  give the lowest 4xpeeted e o e f f l c i e n t  f o r  s a x ~ m  ga~e .opening, :a 

A • =  0.56 i s  obtained Using t h i s  e o e f f i c i e n t  C = ,  
q ~ m 

f o r  f u l l - ~ a t e  o p e n i ~  w i th  normal headwa~ar a t  50 g~e~ above the c r e s t  

is 300,000 second-feet. Maxlam de'sign Q is 260,000 for the five ~gates. 
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