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the amount of flare in the sidewells of the tumnel outlet might be reduced so
as to eliminste these zones of separation and improve the spillway flow with-
out producing any undesirable change in the distribution or tunnel flow intc

thé stilling basin., Accordingly, two different flares of the tumnel oullet,

each less than the flare used for Tummel Outlet Plan D were tested.

A brief

jeserintion of these two flares and the results obtained with ecch follows:
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Tunnel Outlet Plen I (Test 17H): As shown on Plate
61 and in Photograph 100, the flaring of the tunnel
outlet wes reduced on 2 narsbolic aligmment to 39.8
ft. for Tunnel Outlet Plan I. For the 5000-c.f.s.
tunnel discharge, & comparison of Photographs 106

and 111 and of the velocity cross sections on Plates
(2 and 63 for Tunnel Outlet Plans D and I shows that
distribution of tunnel flow into the stilling basin
wvas quite similar for the two plans; although the
velocities were slightly higher with the latter plen.
Tunnel Outlet Plan I, however, was successful in de-
creasing the extent of' the zones of separation along
the sidewells of the outlet and in improving condi-
tions during spillway flow. On the besis of the
foregoing results, it was concluded that the improve-
ment in spillway flow conditions more than compen-
sated for the slight undesirable increase in veloci-
ties cver the end sill vith tunnel discherge.

Tunnel Outlet Plan J ‘Test IZI): In an effort to

eliminate the slight increase in end sill velocities
observed with Tunnel Outlet Plan I, the flaring of
the sidewnlls wes increased to lJ;.8 ft. The align-
ment of the sidevall flore, however, was straight

as with all plens except Plan I. Tunnel Outlet Plan
J is shovm in Photograph 101 and on Plate 61. It
was thought that this slight increase in sidewnll
flare might improve the velocity distribution over
the end sill without undesirably affecting spill-
vay flow. The distribution of tunnel flow in the
stilling basin that wes obtained with Tunnel Outlet
Plan J was very similar to that observed with Plans
D and 1 (see Photographs 106, 111, end 112). The
zones of seneration, however, were more extensive

than were sbserved with Tunnel Outlet Plan T, and
the “low conditions at the “umnel ‘outlet with spill..
way discharge were not as satisfactory.

res1lts, it wes concluded that Tunnel Qutlet Plan I was

more
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ORIGINAL SPILLWAY

rigiit abutments, and see crest.
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ORIGINAL SPILLWAY DESIGN
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LEFT ABUTMENT PLANS Q =95,400 C.F.S.
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RIGHT APPROACH WALL PLANS Q=95,400 C.F. S
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CHUTE PLANS — CONSTRUCTION
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CHUTE PLANS Q=45,000 C.F.S
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BUCKET PLANS Q=45,000 C.F.S.

DORENA
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END SILL PLANS Q = 95,400 C.F.S.
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OUTLET WORKS DESIGN
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TUNNEL OUTLET PLANS - CONSTRUCTION
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Photogranh 101 - Plan J Photorraph 102 -« Plan K
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TUNNEL OUTLET PLANS Q = 5,000 C.F.S.
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FINAL SPILLWAY DESIGN

































































































































































































































