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ub ect! MW*1 t*ssts to determine the byftoulic dompull Bess on 
Us Sur d-whesl gate at Olensic i aa-4dosauri. River Basin 
?"Ject 

The 16.5- by -foot !ijmd del gate at Gleado Dan will 
be partially opened (3 to 6 inches) to 'backfill approzimatoly 1p865 
feet of 21-foot-dismeter to 1. and 5 pipe branches leading to the 
outlets and turbine*. A model study was maade primarily to determine 
the maa nitude of the hydraulic downpull Bess to Bch the gate 
would be subjected during the period of backfilling. The tests 

re extended to include the complete range of gate openings. 

If #  tt siny i tant, the pressures on the gate bottom are 
less them the pressure in the tunnel immediately downstream from 
the gate, a dowmiard hydraulic farce will result. If the magnitudes 
of the pressures are known the actual force on the gate csa>w;a be 
camputed. Since pressures alone are Involved in: the solution of 
the problem, a model tuning air as the flowing medium was cvnsidAved 
adequate for Us study. One binding restriction of az air model is 
that the system *1vaays represents ssubaa " flow. In the case of 
the telex gate with aan upstream *"I tUs condition is acceptable 
because when the gets to not submersed the bottom surf "e is 
subjected to aatmspberic pressure and, there can be no bydraulio 
downpull foree on the gate* 

mil. gate 2.82 rheas thick was installed in as rectan-
gular air duct 9.1 inches wide and 16.8 ids bigb. The rat10 of 
the sgeate thickness to tunnel height in the »del was the saw as 
that in the prcatotype. "fan pittawteae ope*iW can the gate bottom  
and on or near the gate cent line (Figure 3-w0 were used to 
d+etermi.ne the pressures on t gate during sda test run. Out pUsve-» 
eta opening in the tunnel roar upstreamtrow the gate, and tm 
dovustres!am#  were used to me"ura the `bead drop amass the gate. The 
position of the grate could be viewed and ma"ur'ed throu%b the 
plastic windows forming the gnat slots. Figure B shows the model 
during a typi.cal, test run, 

Tbo bead drop wross the gate was determined by computa-
tion. The asstWtlon was made that the 21-foot-diamter tumwl was  
blown off at the power bifurcation with tho re seryoir at 
Water Ourftae, elevation 4W.O. The head loss through the intake 
otruoture with trsssahraafto$  and tough the tumel, wed "r alt the 
i of 21,,5W aft with the gate opemA 100 p+>*rcent • As the Sate 



close. to stop the flow the t 1 is a mould beams soLU*r an 
sualirsr and the head drop acrd the Swto larger and lard until, 
at very wall gate openings, the total head of 178 feet would be 
expended amass the gate. A lit  was nWa, riguroA., showing bead, 
drop across the gate versus Rate O'er * 

The air del was t ted for various gate opening*. 
pressure head was measured berth upstream and downstream from the 
gate, a" at 10 points an or near the botton of they gate. From the 
chart, Figure 1*  the prrvtoty*pt head drop for the tested gate open- 
ing ing deteral.'a . This value was divided by the head drerp in the 
modol to obtain a pressure factor by which the model value* could 
ba tramsFerred to protatM pressures. 

.A plat was made of the downpull caused by the reduction  
In pressure (1) under th* seal, ( 2)  under the lover web of the ge,te p 
and ( 3) under the downstream lip ( see Figure 2). A math curve 
was drawn t4 average the plotted points and these average ctavvVa .l. 
curvesy together with the total dovnpull curve, are shown on Figure 
2. 

Sample caawutation 

-inch (prototype) gate Wining 

Model mesusurements,, inches of water 

a craw Downstream Beal, Gate DS Lij 

+8107 -0.09 -1*25 -0*51. .52 

Prototype head drop (from Figure 2) 0 lT8 feet 

Pressure star ~ .0 17 ~ - a 21.E 

Strom head -(0.09)(a.8o) -1.96 

Under the ** * -(1.25)(21.80) -27.21 

Under the gate * -(0.51)(21.80) -.1.1.12 

Under the DS lip a• -(0.52)(P-1.80) -U .A 

K 



Seal * (27-21 - 1.96)(62.4)(16.5)(0.38W),* qp pounds 

Gate w (:1.12 - 1;96)(62.4)(16.5)(2.9282) a 27.1610 

De up - (11.34 - l.96)(62.4)(l6.)(0.220) _ ~21160 

Totem. 39P670  pounds 

The Glendo do zpull infor ti on *xy converted to apply 
to W geowtrieally similar instalUti.on by the following awthod vo  

A. Find the downpull on tbo 01*rA* gate fcr tb* desired 
Opening  a the desired head < • x 

on= 

vhere 

P!, a Gleam dovnpull, pike 2 
DP~ a  Oltudo dovapull with ' 
S Road " across the Glendo got*, Figure 1 
ffn k s trod head, drop 

B. Find the desired hydraulic downpull Uy the ratios of 
the areas under the t ►  sates 

W a Dovapu l under the nev &kto with Ha 
A a Afts under the neu gate 

Area, under the Glenda gate 

Cavitation pressures are apt to exist under the veal vben 
the gate opening is aa the differential h"d across tb* U 
is large. If tho" conditions prevail,, the downptt3.l under Um seal  
may be ccsmtsd bg *"lying cav Ution pressures to the ares, under 
the seal of tb* Swt* 'being studied* The abov* aethod of conversicm 
my be used for the downp►  ll under the Sate vvb and does lip. 
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