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‘Subject: Progress report on Parker Dam gate tosts - Vibration studies.

' 'PURPOSE OF 'STUDIES

A model. of ‘ons of the five stoney gates in Parker Dem was sonstrusted
and tested in the Denver hydraulic lsboratory durlng Janusry .and Febru
‘ary 1937. These tests .were made ﬁsinrﬂy %0 ‘insure :thcée woudld be :no
hamiful vibrations ef the gate. Coefficients of .gate discharge were
-also obtainsd as well as pressure and witer surface :profiles on the
.craat for various gate openinga. -

'DESCRIPTION OF THE .KODEL

{Parker Dam 13 ‘an arch dan-with fivs atoney :gates, ‘50 :by 50 feset,
mounted in the apillway section. Plan, :¢levation, and mtion of the
spillway structure are shoswn in Figurs 1. The model consiata.of a ‘
‘part -of the dam including.oms .of the gates, axtending dovnward /45 feet
‘below the crest and 27.5 feet each side of the gate. :Model:construc-
tion was of gAlvenised iron and steel with Lhe. .axeeption of :the crest
which was. made .of plaster of paris and cement. ‘A groove in the creat
:£illed with lesd provided -a seal for the lower edgs o the .gata. ‘Rub-
bar ‘tubing fastened against the upstream face -of the gate provided
soale for the aides, Ths prototyps gute will conslet of :herizontal
‘plate girders with a 9/i6-inch skin plate on the upstroaam face. The
‘gate asasembly is shown An Figure 2. The moddl gate was deaigned with
‘& radius of gyration.of the lower ‘horisontal members such:that the free
period of :the model gate would -be 1/\/J0 of the prototyps. The model
.gate .was ‘made from a e0lid stoel plato 5/8-inch thick, machined down to
1/L~inch thick, with ribs 3/8-inch high .and 1/5-inch:thick spaced .on




‘the downstresm: side df the ‘plate . ahﬂu o tho meug ot rphtu :
‘girders ‘in ‘the -protetype, 'The formila tn- L '1* ""j ”ﬁ

‘(Applied Elasticity, ‘Presaott,, ;p. 211) was unod to de'e?arum ths free
period of osdillatien of the gate., (tn = pard.od of oucilht.:lon,

n = mode, 1 = langth:of span, k o radiug of mation, W = Weight ;per
unit volume, ¢ = Young's modulus, .g = gravity.) ‘Dimensions of -ons of
the lower plate girders were used in-the computetions. ‘The girdar was
assumed constant in sedtion with .a oroes-sectionsl .ares. of 107.25

squars inches. The average moment .of inertia was taken aa (70;000 :I.n.)“
which resulted in a radius.of gyration’ \/T/X = 2,138 fost. The free
‘period of oscillation of the prototype gate 1. C.04B :seconds. As
hydraulic time ecales vary with the: ‘aquare. root of ‘the .scale ra.t.io, :
period-of 0.048/ \/30 = 0,0088 ‘for ‘the model horisontal .besm ‘should ‘be
obtained. With this psriocd any hydrailic "tlnd.noiu to :set the gate

in vibration should be similar in both model and pmtm Dctlila

of ‘the model gate are shown in Pigure ‘5,

Discharge through the .model was measured with.a "V notch weir,
Discharge varied from 0.200 ‘to 9; 76 second-feet or: pmtotypo for rin
,gatua ‘from 7,100 o 24,0,380 ‘gsecond-feet. ‘Maximum design dissharge As
260,000 sscond-fest. Plescmeter opsnings were made in the crest along
the .centerline of the gate openings. . The -poditions of these hﬁloa Ay
be saen on the graphs in the .appendix which uhou .pressurds .oi -the -crest.
Profiles of the water surfase on-the crest: holmr Ahe gat- wera cbtained
by maezns of ‘a point gage fastensd to.a bar. Mrmu the nodnl

:PROCEDURE |

In the tests, a discharge was maintained for a given :gate .opsning
ouch that the upstresn weter surface remained 20 inches above the crest
or at.elevation 430 in the profotype. Tests to.determine whether there
wers vibrations in the gAte .were made by placing the hand.on the surface
A of the gate. It was reasoned that vibrations in the model which could

not be detected with-the hand could do no damage to the prototype. Por
* each of the twelve gate opsnings water surfece profiles were taken along




the -canterline of the orest downstream r-f.ronﬂ:'.‘hn ‘gate, kPr'duuxia alou
‘the ‘crest were also taken for each ;gate <opeu'5.iig. | |
RESULTS :AND :CONCLUSIONS _ .

In.all- ctua, no vibrations ozused by witer ﬂouing nudor the 3.1.'.0 :
could .be discerned with the hand. :Hence, it may be eoncludad that v.'l.bn-
tions 20 amall: they cannot ‘be ndticod 4n the podsl will have no hnrlful
‘6ffscts on -the airotutspe. ‘Pdints :dhowing measurements of prunure and
‘water surface along -the centerline :cf -the crest are p].ottnd on gnphl
in the a.ppendix For the small gate openings, 0,025 and 05050 /(9 Anghes
and 18 inches protatypo), ‘the pressures on the c¢rest appear graat.or thaa
the depth of water. This ia: undoubt.udly -due to capillarity -in the p:l.o-
someter tubes. Preasures. nlnns the crest upstresm from the gate woro
always positive. For gate- opcning- uzp ‘to 12 faet, the 'Pressurag -were
greatsr than. 25 feet and are not -shown -on the graphe, The orest profile
is correctly designed as the pressure along ‘the length of ‘the erest
remains ovoryﬁhre above atmospheric. -

Gats cosfficients are plotted: against gate oponinqa 4in srnph (00)
in the appondj.t With the modé¢l, it was impossible to obtain the naxi-
mum discharge for which the gatu wan deaigned. Ertnpolnting ‘the om'n .
to give the lowest expected cosfficisnt for maximum gate . .opening, a i
¢oefficient C =. IV%“ 0.56 4s obtained. ‘Using this prototyps Q for
for -full-gate oponing with normal headwatar at 50 fest ebove the cmlt B
is 300,000.socond-foat. Maxiavm deaign Q 4a 260,000 for the five gates,
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