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1NTRODUCTION

On March 22, 1946, &n agreement (Contract No. I2r-15805) was mace
between the United States, represented by the Chiefl Ingineer, burein
of Reclamation, and the Internationzl Engineering Company, Lenver,
Ccloracdo, whereby the Bureau of Reclamation would conduct hydraulic
mocel tests of the spillway and outlet works for the Cuapilano Dam
being designed for the City of Vancouver, kritish Columbia. The
designs nave been submitted by Mr., J. J. Hammond. Hr., John L. Savage
is consulting engineer for the project,

The principal features of the cdesign to be investigated were:

1. Flow conditions in the approach to the spillway

2. The characteristics and efficiency of the overflow
crest section

3, [low conditions in thec chute and stilling-pool

I, The general operction of the outlet works.

The Capilanc Dam of the Greater Vancouver Water District is
located on the Capilano River 2 miles above lorth Vancouver, Eritish
Columbie, Figure 1. This concrete-gravily type structure will rise
300 fect above bedrock, Figure 2., The average hydraulic head will be
260 feet. River flow, past the dam, will be controlled by one 70~

by 23-foot drum gate ancd by two river outlets with 5- ty u-foot




high-pressure slide gates, The spillway 1s designed for a maximum
discharge (1,000-year flood) of 43,000 second-feet, The 100-year
flood was considerea to be 33,00C second~feet, The Gomestic water
supply will be released through two 72-inch diameter tunnels and
controlled by two 5~ by 6=-foot high-pressure slide gates, An 8-foot
diameter connection will be provided in the face of the cam for a

penstock for future power development.

SUMARY
The results of the hydraulic mocel studies of the Capilano Lam
may be summarized ayg follows:

1. The flow conditions in the approach to the spillway
were satisfactory.

2. To pass the maximum discharge of 43,000 second-feet,
the maximum reservoir elevation will be 577,

3. hile there was considerable splashing over the chute
training walls at the higher discharges, the operation was con=-
sidered acceptable because of the excellent rock in the vicinity
of the dam. Operation of the stilling-basin as originally designed
vas entirely satisfactory.

4, Generesl exterior operation of the river outlets at full-

gate opening was satlsfactory for &ll combinations of flow,

DESCRIPTION OF THE KODIL

h 1:60 scale hydraulic model of Capileno Dam wes constructed at

the new Bureau of Reclamstion Hydraulic Laboratory located in the Denver
Feceral Center, Denver, Colorado. Stencard construction was used in

the model. The head and outlet boxes were of timber and lined with

sheel netal, The crest, river outlets, and upper part of the chute

were constructed of sheet metal, while the stilling-bafin vwes constructed

of wood, The topography in the outlet box was constructed of wood and




metal lath frames covered with a thin layer of concrete. The model
layout is shown in Figure 3. The model, ready for operation, is

shown in Figure LA,

THE INVESTIGATION

The saporoach. With the exception of the trashrack for the

comestic water supply, the eapproach to the spillway is straight and
symmetrical and, therefore, presents no hydraulic problem. The trash-
rack is located closer to the spillway than is customary, so model
studies were made on the spillway operation and efficiency with and
without the trashrack structure. The trashrack structure did not
eflect the operation or efficiency of the spillway in the model,
Figure 5A shows the approach conditions at the maximum discharge of
43,000 second-feet. |

The overflow crest section. Flow conditions a2t the crest were

satisfactory for the design as submitted, The nappe was completely
aerated with the crum gete in raised positions cxcept at very low

heads when the sheetl of water from the crest did not clear the self-
aerating piers, ‘This latter condition, while not serious, may be avoided

by using the river outlets instead of the spillway for very small

discharges. The coefficient of discharge at maximum reservoir elevation
L1

of 575 fect was found to be 3,71, as comparud to Lhe design coefficient
of apuroximately 4.1L. The citfference in coefricients resulted in a
maximum free discharge of 38,400 second-{cet, as comparec Lo a discharge
of 43,000 second~feet for the maximum design head. ILue to ihe nature

of the topography of the site, a longer spillway crest was found to be
unecononical, It was therefore decided to increase the maximum reservoir
elevation by 2 feet to bring the spillway capacity to the required
L3,00C second-feet, The model tests indicated a maximum reservoir water
surfece of elevation 577.0, as compareu to the design water surface of
elevation 575.0 feet, Head-discharge curves obtained from the model

calibration eare shown in Figure 6 for the free crest and scveral




raised gate positions., Coefficient of discharge curves for flow under

the same conditions are shown on Figure 7,

The chute, There wzs considerable splashing over the chiite training
walls at spillway discharges of over 30,000 second-feet. The spillway
Jet expanding from the 70-foot spillway gate section to the 80-foot
chute coabined with the steep slope of the chute produced fins of water
along the training walls, The majority of the splashing was produced
by these fins, "GSea walls," Figure 5B, were effective in confining the
spleshing to the ehute. Considering the solid rock in the canyon
walls, the minor nature of the splashing, ano the infrequency of
occurrence of the higher discharges, the '"sea wall" design was discarded
anc the original wall design retained.

Considereble splashing occurrcd within the chute auring spillway
operation with the drum gate in raised positions, . For several combinations
of discharge and gate opening the jet from the spillway impinged in the
river outlet openings &s is shown in Figure £, The combinations of
discharge anc gate position that this can occur are so frequent that no
attempt is being made to limit operation to avoid this condition., 1t is
not expectec¢ that any camage will result from the spillway shect striking
the outlet troughs., 4 test on the orototyve will be mere convineing
as to this point,

The stilling-pool, Operation of the stilling-pcol was satisfuctory

al all discharges. it discharges of over 30,000 second-feet, the action
over the end sill was rather rough but was not serious because of the
solid rock in the canyon. At 43,000 second-feet, a érop in the tailwater
elevation of over 6 feet below normel was reguirec to sweep the hydrsulic
Jump of{ the apron. it 33,000 sccond-feet, the drop in tailwater
elevation was increcased to 12 [eet to zccomplish the same ruebult, At
discharges of 25,000 secona-feet and less, the control section in the
river immcdiately downstream from the stilling=-opcol maintained sufficient
tailwater elevation to prevent the jump waching off the apron under any

condition, &tilling-pool operation with normal teilwater elevations is




shown for spillway discharges of 15,000, 25,000, 33,000, and 43,000

second-feet in Figures 9 and 10,

The river outlets, General exterior operation of the river

outlets at full-gate openings was satisfactory. The outlets discharged
smoothly down the face of the spillway and into the stilling-basin,
Model operation of one and two outlets is shown in Figure 1l. The
action in the stilling=basin was satisfuctory for all combinations of

discharge with full-gate openings.
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FIGURE 7
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