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Subjects Mod\sl test for tha proposad high-haad radial gntas ‘ii'ar ‘Daviu
Dam, Davie Dmnprojoot. SRR R L T

1, Gen'ea-a.i. The Davia Dam is located on tha (201‘orado River

wegt of Kingmn. Arizona The d.a.m pmrhouse

rogulation w'ill be prwided by two outlets

vy oongtructed near the pmrhouae. It .'L opoaed t;hat tha outla'bs‘_ o

will have n reotangular bellmouth entrnnc v .2- by 19-1‘001: ndia.l '

gatesinstelled in them. Thoae [;stel will ragulate aluioe wnter whioh . L

- will discharge mto an ‘ogee. apron having A 75-foot radius bucket :

In the pa.st. rndial-type gatea have been uaed i‘or emrfaoe«ﬁter
regulation unly; .tn this inatalla.’cion they a.ra to opente under 113
‘feet of head, This caused oona:.derable tmoer‘bainty md apprehanaim
-a8 to the bahavior of i:h;s type uf ga.‘be undor A h:.gh head, espeoio.llyf
at partin.l opau:lngs. It wae therarora dalirad to determine the oha.r-
rgate fronnn hydraul:i.o modol. o i ey

¥

‘actaristioa of the

2= Doucrig__ion of tho modal. To obta.in tha beat poasiblo ro- R
sults; the model waa omatmotad to as large a aoale es poasible. ‘l‘hﬁ u_

o li!ﬁting faoilitios in the labaratory pemitted s 1.50 aoa.le ratie.




near a {aoeimile of the prO'to‘cVPB as posaibla. '.I.'he utruotuml mem— o

bars, diaphragms, and skin plataa mre mado to sce.le. this rasulting

in & mechenicel model of 'bhe prototype- m'hh‘ "t'-he“

boan disproportimbo in 1:ho modal. : In the testing i‘or ‘vibmtiona oi‘

the gate, all the aeala wre ranoved and a. ulnr-nnce oi‘ one-sixteenth

of an inch 8long the aidan od‘ the ak:ln plo.te ma made to i‘reu the gat
sompletely from restraint by tha outlet struo‘huro. el
The ocutlet strucbure wag oona‘tz-uotad of uhaet mhl (i‘igur:;_ 1)

one side of which was faoed with pynlin so thn't: the action of ths E

water pa.ss:!.ng the ga.ta could be obeamd. Tho path of mwemant o

figura 2.

'3, Soope of the teafa. The stud.tas or t'.ho modal of.‘ tbe radinl

gete wore mde to determine the beha.vior of the gnto under high_é-‘

with pertial gate openings. the pmuenoe of‘ lny vibrat:.on m the gate T

during opors.ticm. ;md the ooefficiant oi‘ diaaharge oi' the gu‘be. AR

4, Test ;procaduru. The radial-gate model waa telted unclor hig.h

heads, veriable diaoha.rgea through the struoture. ‘and at pe.rtial gate

opanings.' The model ‘indicatad satisi‘actory operat:.on of the gate at. j'r.*’ﬁw- :

all openings and hesds. The flow upan leamg the 1ower lip of the o




floor throuzh to the domatroam portal a8 sho'rm :Ln figuro 3._ The Bhapo
of the vem-con’cmota waE dmrameriatic cf tha flow under gatea of
glmiler design v.hore the gate has heen used for regulaticm of‘surfaae  "' .
The next step in the teat procedure ms -bo mves*ig;ate the_ poasi-
bllities of vibrations of the gata during; onemtion. The uontrol rod

usad to raise and lower tha gate wna raplnoed by o vary rine wiro 'r'hioh

ellowsd the sate to move -in any dlrao‘bion. Two Amea dia.ls wore s.t- R

tached at the aldes of the top lip of ﬁm ga,be tmd mounhed sunh ﬂmt
vibrations other than 'those t‘rom the ga‘be would na’c be ranordad. The s
d:n.als did not show any vibrat:.-.on. It was noua.oed ﬁxat af'ber eac:h

ch'mb" in head, bhe con‘eapmdins 6*‘8-11"8 1n chuchlarge oaused a. dm- n

ward movement of the gate. This moticm s due. 'bo the inorea.ae in the ':;-

dovnwerd foroe of 1‘rictlon bemen the mter ami the skin pla’ua‘ ar t.hof ‘3'73
gate, The nwtion stopped ﬂxen tha flmr beoam s’cas.dy
To stady ﬁne pcussibility of t'.he oxistenoe uf‘ vibra'b:!.ons more

thoroughly, the zate and outlat stmcture mre mmd o a differant

location 80 'dmt hig;her head and a muro aolid momzting, fnr ‘bhe»u""a.te

structure could be obta.ined. The gate rod Was a.‘htaohed to an :Lndue..

tian-type oressure cell adaptad o the ma.suring of vibrations., Th:ls/:‘_“ B

cell records movemenis gs anall LY one-qullionth oi‘ on inoh on an -
oscillagraph. The oseillograph ragords _of the _vibmtionp of ztha-ge.taf"‘.%
sre shown in fimre 4. |

Th_é- firset record, figure 4A, shows the vibrations due tc a light
uppmg on the gate with no water flowing and indioates the netural




frequency of the apparatug in the vertioal pla.na. Tha other reuords.”,

figures 4B, C, and p, ahow the vibrntion racord wi'bh i‘low under the :

small wave in Tigures 4¢ and D is due ;o ‘n lntérnl muv;mn.sn.t.of .the "
gate of the game frequency ag the na:bural latara.l frequency shown in 5
figurs 4E. This norvement Wa.s about 0 000004 to O 000005 :n.noh and iy
probably wns due to the gate beinb I‘ree bo move latero.lly when the

entire structure v:.brated

The lateral movement of the ga"ba was

ner, The vibration regord is. shown on ﬁ.guree 4F“G"'

draulio forces acting on the gate. This was avident I‘ro the oseillo- f-_‘;,:':

grams, which show tha lateral movamnt of the ga.te more&s:mg iu ampli—-'

tude with an inoreagn :.n gate opening and f‘low. untilf‘th:e mxmun
amplitude of hteral movemant was obto.inad with tha gate{ ou't: of line
“of the flow and no hydraulio forces aotirw o it, ﬁ.}_mra 4?. e

Tests were made to determine the ooef‘ricient of discharge of‘ thaff‘

sate. The ourve. fig,ure 5, ahows that at 1arge gs.te openings the oo- L

efm.cien*c approaches 1, and at the low openingu d.rops -bo about O. 665':__* L

Be Goneluslons From the tssta perfomad on the model or the

radial=-type pgate under the highehaad | oondibicma tho rollming ocmolu-?

8lons were made;
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