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SUMMARY

Hydraulic model studies of the Vega Dam Outlet Works were made
- to develop an adequate stilling basin and to make certain that the flow
entered the Southside Canal uniformly and with & minimum of waves. To
accomplish this it was necessary to.check the spread of the incoming
flow and to determine the size and spacing of the chute blocks and baffle
piers in the stllllng basin. .

In the preliminary design, Figure 4, the high pressure gates were
tilted downward so that the jet impinged on the 2:1 slope at an angle of
5°00'. The tilt of the gates was found to be satisfactory. The incoming
flov spread adequately on the 2:1 slope and entered the basin uniformly,
Figure 6A. It was found that training walls having the same divergence
as the downstream gate frame should extend at least 7 feet downstream
from the gate frames to prevent flow disturbances where the Jjet joins
the backwater from the jump. Pressures measured on the diverging walls
wvere satisfactory, Figure 7. '

The preliminary stilling basin was found adequate to handle
the maximum discharge of 571 second-feet, ~However, the tests indicated
that both baffle pizrs and chute blocks are required to ;satisfactorily
reduce the turbulence and height of waves in the Southside Canal. Chute
blcchs ranging from 1 to 3 feet in helght and baffle piers, 3 to 5 feet:
high, were tested, Table l, page 8. The studies showed that & combina-
tion of ‘chute blocks, 3 feet high, and baffle piers, 4 feet high, gave
the best stllling basin verformance. The waves in the canal for maximum
discharge were reduced from a maximum of 0.87 foot in the preliminary
design to approximately 0.3 foot in the recommended design. The waves
will be further dampened in traveling to the measuring flume located
several hupdred feet downstream from the stilling basin; therefore, no
wave suppressor is deemed necessary.




Two designs for the wing walls at the downstream end of the
stilling basin were tested in the model. The studies indicated that a
diverging wall extending from the stilling basin to the canal section,
Figure 2, gave a smoother transition and eliminated side eddies ‘at the
downstream end of the stilling basin.

The recommended design is shown in Figures 2 and 10.  The
operation of the recommended design for discharges from 300 to 571
second-feet through 1 and 2 gates is shown in Figures 11 and 12.

Erosion in the canal downstream from the stilling basin was
negligible.

INTRODUCTION

Vega Dam, Collbran Project, is located on Plateau Creek
approximetely 8 miles east of Collbran, Colorado, Figure 1. The dam is
of the earthfill type and rises approximately 130 feet above the river-
bed. The outlet works is located near the left dam abutment and includes
an intake structure; 200 feet of circular condult, 5 feet in diameter;

a gate chamber; 370 feet of steel pipe, 51 inches inside diameter; a
control house; and stilling basin, Figure 2. Immediately above the con-
trol house the circular steel pipe branches into two square conduits,’

2 feet 3 inches on a side, which are the approaches to the slide gates.
The maximum discharge of 571 second-feet is controlled by two 2 feet

3 inches by 2 feet 3 inches high pressure slide gates tilted downward at
an angle of 5°00' with the 2:1 slope, Figures 3 and 4. The stilling
basin discharges dlrectly into the Southside Canal. :

Hydraulic model studies of the outlet works were made to deter-
mine if a 5°00' downward tilt of the gate gave satisfactory flow condi- :
tions, to check the spread of the incoming fiow, to determine the adequacy
of the stilling basin, and to make certain that the flow entered the canal
uniformly and with a minimum of waves., It is essential that the flow in
the canal be comparatively uniform and without surface waves so that a
measuring flume, located several hundred feet downstream from the
stilling basin, will operate properly. ‘

THE MODEL

The outlet works model was built to a geometrical scale of
1:11.25 and included the slide gates, stilling basin, and a short sec-
tion of the Southside Canal, Figure 3. The conduit, Y-branch, and
transitions upstream from the gates where no unusual hydraulic problems
are anticipated were not reproduced in the model. This portion of the
structure vas represented by a manifold with circuler pipes leading to




the two slide gates, ' The stilling basin was constructed of 3/h-inch
Plywood in an existing teil box with a glass window on one side to permit
visual observation of the stilling action. The bottom of the transition
downstream from the stilling basin and the bottom and side slopes of the
Southside Canal were formed to wooden templates with erodible sand,

A manifold of 2 piezometers was rlaced 2 feet 3 inches upstream
from the gates to measure the Pressure ‘head at the gates. Flow in the
model was measured with a venturi meter.

THE INVESTIGATION

Because of fund limitations and the urgency to complete the
model studies before the issuance of specificetions for the outlet works,
sufficient tests were made only to study the effect of the gate tilt on
the flow leaving the gate and to check the adequacy of the stilling basin
so that the flow entered the canal with a minimum of waves. The tilt of
the gate was checked by observing the spreading of the flow downstream
from the gates, analysis of the pressures measured along the warped wall,
and the general appearance of the flow entering the stilling basin.  The
adequacy of the stilling basin was evaluated by observing the stilling
action and by measuring the amount of erosion and the height of waves in
the Southside Canal. In this study, the height of waves is the difference
in feet between the maximum crest and minimum trough occurring over a
prototype time span of 2- 1/2 minutes measured in the center of the .canal
20 feet downstream from the outlet structure.

To evaluate the various designs the model was operated at four
possible operating conditions: (1) the maximum discharge of 571 second-.
feet through two gates 100 percent open, (2) the normal canal capac1tv
of 300 second-fee’ through two gates 100 percent open at reservoir eleva-
tion 7925, (3) 300 second-feet through two gates 55 Dercent open at
maximum reserveir elevation 7990.9, and (4) the maximum discharge of
317 second-fee: through one gate 100 percent open. In general, the two
criticel operating conditions were the meximum discharges through two
gates and one gate /conditions (1) and (&), respectively/.

Preliminary Design

The preliminary basin design, shown in Figure b, was initially
constructed and tested in the model. This design included a basin 45
feet in length, 12-inch-high chute blocks, and a baffled end sill 3 feet
in height. Figure 5 shows the operation of the preliminary design at
the maximum discharges of 317 and 571 second-feet through one and two
gates. The main portion of the flow remained near the floor of the
stilling basin with very little vertical flow distribution. The surface




of the stilling basin was eomparatively rough with rumerous surges and
waves being formed in the stilling basin. “Wave heights of 0.87 foot
vere measured in the Southside Canal for both discharges, Table: 1.

Gate Setting

In the preliminary design the gates were tilted downward so
that the jets impinged on the 2:1 slope.at an angle of 5°00', Figure L. .
The spreading of the Jet on the 2:1 slope was very good. ' The flow was
well distributed, and the jets followed the outer diverging training
wells along the 2:1 slope.. However, water backed up into the corners
formed by the center dividing wall and the 90° walls immediately down-
stream from the gates, Pigure k4. The water in the cormers tended to
breek up the inner edges of the jets and caused considerable splash and
surging flow along the center dividing wall.

To eliminate the adverse flow conditions along the dividing
wall, short diverging walls extending about 7 feet downstream from. the
gete frames were placed in the model. The diverging walls prevented the
backwater from interfering with the jets and resulted in a smooth ‘jet
between the gate and the backwater from the‘jump, FPigure 6A.

A row of 8 piezometers was placed along the warped surface of s
the diverging wall 6 inches above the 2:1 slope and spaced at 6-inch
intervals downstream from the gate frame, Figure 7. Pressures were
observed for discharges of 571 and 300 second-feet through two gates
and 317 second-feet through one gate. ' The lowest pressures were
observed for a discharge of 30C  second-feet through two gates 55 percent
open at reservoir elevation 7991l. TForthis flow condition pressures
approximately 1 foot below atmospheric were observed at Piezometers 1
through 3. Downstream from Piezometer 3 the observed pressures increased
to a maximum of 1 foot above atmospheric at Piezometer 7. Since the
observed pressures are well above the cavitation: range, the divergence
of the walls was considered satisfactory.

Wing Walls

During the initial tests on the outliet works structure, two
ving wall designs downstream from the stilling basin were installed and
tested at the same time, Figure L. The right wing wall diverged from -
the basin width of 15 feet to the canal width of 18 feet and extended . e
about 3k feet downstream from the basin. The left wing wall was a con-
ventional S0° wall at the downstream end of the basin.

The preliminary tests indicated that the diverging wall pro- e
vided a smoother tramsition from the stilling basin tc the canal than a
the 90° wing wall. Eddies of water--sufficiently strong to move some ‘




of the sand on the 1-1/2:1 side slopes--formed along the 90° wall while
only & slight, unobjectionable flow disturbance occurred at the
dowvnstream end of the diverging wall.

From these preliminary tests 1t was decided to accept the
basic design of the diverging walls and the structure was made
symmetrical by replacing the 90° wing wall with a diverging wall.

Chute Block and Baffle Pier Studies

Comprehensive tests were made using combinations of chute
blocks and baffle piers of varying heights, Table 1, The height of the
chute blocks varied from 1 to 3 feet while the baffles ranged from 3 to
5 feet in height. The various combinations of chute blocks and baffle
piers were. evaluated by observing the dlstrlbutlon of flow in the
stilling basin and by measurlng the height of waves in the Southside
Canal. ‘

Figures 6B and 8 show the typical stilling basin performance
for chute blocks, 1 to 3 feet high, with and without baffle ‘piers
installed in the basin for the maximum discharge of 317 second-feet
through the right gate. . In'general, the higher the chute block, the
farther the jump moved upstream.on the 2:1 slope, giving a more nearly
horizontal water surface in the stilling basin. Also, the vertical dis-
tribution of flow and the stilling action were improved with the higher
chute blocks as evidenced by the reduced wave heights measured in the"
Southside Canal, Table 1. Wave heights of 0.87 foot were measured
using the 12-inch chute blocks while the wave heights were reduced to
0.75 and 0.56 foot with chute blocks, 2 feet and 3 feet high,
respectively.

Still greater improvement in the stilling basin performance
was obtained when baffle piers, combined with the chute blocks, were
installed on the stilling basin floor, Figures 6B, 8B, aud 8D. The
water surface in the stilling basin was practically horizontal down-
stream from a point above the baffle piers. The wave heights in the
Southside Canal were further reduced to approximately 0.30 foot,

Table 1. Observations were made using baffle piers 3, h, and 5 feet
high. Again the chute blocks, 3 feet high, in combination with baffle
piers gave the best performance, both in height of waves and in stilling
action. Although the maximum wave heights were approximately the same
for the different heights of baffle piers, the average waves were lower
and the general appearance of the stilling action was best when baffle
piers L feet high were installed. Therefore, the combination of chute
blocks, 3 feet in height, and baffle piers, 4 feet high, is recommended
for prototype construction.




Erosion Downstream from Stilling Basin

Several erosion tests were made to determine the amount of
erosion to be expected in the transition downstream from the stilling
basin. Figure 9A shows the erosion after a discharge of 571 second-feet.
The amount of erosion was negligible both.in the transition and in the
Southside Canal. There was minor sloughing of material from the canal
banks at the end of the training walls, but since the canal will be rip-
rapped for about 75 feet downstream from the structure, Figure 2, no
movement of material should occur in the prototype.

Because the width of the structure is relatively narrow
(15 feet), the designers decided to pave the floor of the transition.
Thus, the dentated sill at the downstream end of the stilling basin was
no longer required and was not included in the recommended design,
Figure 10, ‘ ‘ :

Basin Floor Raised 2 Feet

With the improved stilling basin performance using chute blocks
and baffle piers it appeared that the floor of the stilling basin could
be raised and thus reduce the total cost of the structure. Therefore,
tests were made with the basin floor raised 2 feet to elevation T7870.
Figure 9B shows the stilling basin operating at a discharge of 317
second-feet with chute blocks 3 feet high and no baffle piers installed.
Raising the basin floor caused more splash and a rougher stilling basin
operation as can be seen by comparing Figure 9B with Figure 8C. There-
fore, it is recommended that the basin floor be placed at elevation 7868
as in the preliminary design. ‘

Consideration was also given to shortening the stilling basin
length, but since turbulence in the stilling basin extends nearly to the
downstream end of the stilling basin and waves in the canal must be kept
to & minimum, no change 'in the length of the stilling basin is
recommended.

The Recommended Design

Late in the model studies the cross section of the Southside
Canal was changed by the designers from a bottom width of 18 feet to
1L feet and the bottom of the canal was lowered from elevation 7876.6
feet to elevation 7875.0 feet. This change eliminated the need for
diverging training walls along the transition. The recommended design,
therefore, includes parallel training walls with & short transition in
the canal from the basin width of 15 feet to a bottom width of 1h feet
in the canal.




Figure 10 shows the recommended design, which includes chute
blocks 3 feet high, baffle piers U4 feet hlgh basin floor at elevation
7868, no end sill, and parallel training walls to the downstream end of
the bl slope, Plgure 2. :

Figures 11 and 12 show the operation of the stilling basin at
discharges of 300 to 571 second-feet through 1 and 2 gates,

Jump Sweep. Cut

Curves indicating the amount the water level in the canal, or
tall water, can be lowered without the jump sweeping from the basin are
shown in Figure 13. In this study, the Jjump was considered swept out
when the Jjump moved downstream to the extent that no portion of the Jjump
covered the chute blocks. .

For the maximum discharge of 571 second-feet the canal water
surface msy drop 4 feet below normal tail water before the Jjump sweeps
out. For flows of approximetely 200 seccnd-feet the sweep: out curve is
about 2 feet below: the normal tail water curve.  Thus, the tail water
is adequate to maintain a satisfactory jump at all expected discharges.

Also shown in Figure 13 is the Jump sweep‘out‘curve when the
basin floor was raised 2 feet to elevation 7870 feet. This curve is
0.5 to 1.5 feet higher than that obtained with the recommended basin.

It should be noted that the jump sweep out curves were obtained
with no baffle piers installed in the basin. Thus, with baffle piers
installed, the water level in the canal could drop asppreciably lower
than that shown in Figure 13 before the jump sweeps out.

Wave Suppressor

The need for a wave suppressor in conjunction with the stilling
basin was considered unnecessary. The observed waves in the Southside
Canal varied from 0.1 to 0.3 foot. Since the wasteway and turnout are
located about 400 feet downstream from the stilling basin and the measur-
ing flume is another several hundred feet downstream from the turnout,
the waves should be further dampened by the time they reach the measuring
flume. Therefore, no wave suppressor is recommended for the structure.




Table 'L

SUMMARY OF WAVE HEIGHTS* IN FEET OBTAINED WITE VARIOUS
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#*Difference in feet between maximum crest and minimum trough measured in center of canal 20 feet downstream
from outlet structure.
*¥Preliminary design. ‘ ‘
¥R3-foot chute blocks and k-foot baffle plers, no end sill, paved ke slope, paerallel training walls extending
along U:l slope, and canal sectionm with bottom width of 14 feet.




FIGURE 1
Report Hyd-418

Grand Voliey

Y %o

\ =] Meredith
Basolf It e | Creek.

Fa

C

'3\

"

Mese

°».,K-
23

yrd

1
/

| M

4

-
S

QW%

Naturito

AT —

VICINITY MAP
CHEYENNE A
WYOMING R o

1y,
A —

v
' ;14?ax, a7 \TX

EXPLANATIONM

(VICIMITY AP ONLY} UNVITED STATES
Ly TOP DEPARTMENT OF THE INYEMOR
GRAVEL BUREAU OF REGLAMATION

GRADED COLLBRAN PROJECT-COLORADO

UNIMPROVED VEGA DAM
) s:c.or:ofnz i LOCATION MAP

A . X -
SCALE OF MILES G svewitieo. i QRIe st . 4
-SRI __necommemes. . T AP Ceeset,

T |onecken AwC e *Wﬂ%}#ln:m’.rﬁ_-_ﬂ

DENVER, COLORADO. MAaR. 2, (W56 I a482-D-16
> | B oy o

s g —— -




FIGURE 2

Report Hyd-418
‘ . . PR '-~~..._\,\,/-/"'“~»\m_ e . " ALircular forming optional If plare
_____ e v ‘ e - e "y, PR re e ¢ formng is used no odditional pay-  § 517 O 1€ 8-0"Dia HS condurt
2900 L o L — gy Ny k570" Dia circula cordat- " ment will be mede for concrete steel pipe- WL PRYRET
. —Axis of dam, §3°00'W - - -oooieiomn N o o F aursu/e DOYIiRe =+ =m e remn . , M Y . R R
o Iy ~£17987.0 o T "o, cLimits of special For iimits of speciol compaction
i s - B ’ 2929 - ‘  compaction +--. thru (2) embariment sep
T - . Foved qum'r see g ; : : Sec 88, Omg 42 o .
------------------ ~\182-0-23 for details. . Slope varies from ‘ N r s
e T 54650 w«sua w Vit Stareru d6 ot B i
) e 1910 e ¥ Gote rhomber ,.Sra 64542 on axis of <Sra 13491, 9.9 ; torh @ Sta1se20 '/?nh/a!mq ducr
S €071 [ diversion St 9+00.00---. - tdom equals Sto 10+ 00.00 - ... ) £l 87502 - - - < Orzgma/ ground sur'acc"p
Congust- - wovmas, v 1..lon & of autiet works : “~ e ~~+Reservoir fevel
' " : gage p/pen...“
. e did
B 1 by .
LG s 0" Dia circulor condyit ‘ £178935-% . <" LN
" € Diversion intoke chonmel© T hrap e s | ey 6 57008 Crculer qonduit € Control house - - 52002 . \ 7 Sertlement point
i & lnroke SFriGture .., il ] Sto. 124 99.00 o Afs : NN ; S  nstorlted 2" from boch La- Outling o?
1830 ~=--Sta6esagz N T el s L TR SRR Ly . ‘. RO, ; - gn‘d”of"m,, g 7 Ceutof £ coniars. -y 1 Settiement point
e - i RIS . AN TN NG . section (See detail)- <" i installed 24" from
- L R T~ S~ SRR S 4 Y/ EEE 32 s h . w . : : f X each end of each
w.--£1 79050 ‘ 2 - TR : N ’ e Pipe spport.yz L O i 38 section
- ‘ ren N ISee detail)
¥ .' “sao BN \ .- ;
- E of & droir with SECTION H-H
‘ - TN\ cemented Joints-slope
7 droin upitormly to
- \\\‘.“ 3 invert FL 78640
0. 50 100 - @ headwali
cancrete 2 i 1 L TR : : Cancrete neadwoll | ; : )
T, o, SGALE CF FEET , : : ‘ 3033018 thick ™"/  Preformed -
o[ § 12§ Sroiless steg, 2 : S ‘ : bitumingus i 5
JH,. lom heod sgoeck % ~~Axis of dom - Sta 10+00.00 ‘ 5'x 6 Cobble: pocket 24" thick--" joint filler--=--—<] Y ooe ‘ :
T carrisge bolt 43,500 E1 79570 z j E
T SETTLEMENT POINT - 3 !
DETAIL \ . 5 - g BN
IO REQUIRED .-3' Riprop over 12" beddin o : ~. L dx”, ol g” 2
i lnrﬁkepsrrucrure Sta 5?.9&& € Gote chomb doncrene pipe supports EEYIES HE gotes-.. - EL 786103 g 70 T
W " 5t0.00745 S e o0 ;" : i for spocing-see " Dwg 482-D-30 < ¢ y L Sta13e3564 ‘ DETAIL = - i . o e
LN B .. i 7 o 7 " ) . . ©
_ £17906.00-, ~50 Closure sechions t’ - § ‘ S Sizn/f; ‘:’gg"g;f’_ R K / : T _ TYPICAL CUTOFF COLLAR g _
. Y L300 Sections 5+ 0 " Dig. conduit 40" Closure secrions ~ : N S0 13+ 91,92 : 3
o ml "0 g‘:’w;f"ls;_l n econd.n'»m.A 1 5 31757 Sections " ?ral’ Yo (wi‘/(f/"/, ; 510 14+ 7096 g . o 1940
1ginal grou oce--.. LY -~Detail \ SRR { I O e &
R . H £ ~ AT T " R - . S R -
7 : ket v — Y T W ction concrete
£17885.5-- Ste ngag...,. . = T : Y e ==5_.-Closure sectio « . I Y
L wrecutoff coliors @23 et ML e, : to be placed not less g -Diversion di
. Sta6e29.00-"  hvert 1788550 Mgy L Sfasre582.- >-‘d g“‘”";’gugﬂ‘c g CZO:{/GFS @ 2r-7°ars - i o";/a Tl it Se ac '00229659 o ' PR e 24" Riprop 9" Tyoe Arvtber: | . : than 10 days af ter & rei0 {Grersion 'd/scmrge
. G> bvert £17884.16 Invert £17883,02 ‘ y ”-I;:_/ E" g ;'5"" NN T Sta13+63.64° 12" Bedding for riprap waterstops------f --1fr=’ placing adjocent condurt E .
. s ) : S T Sta13115.64 e sections [ jiune =
SECTION ALONG € DUTLET WORKS ‘ "Sta13404 50, imvert £1767507 st Hin WS _E179060
. . ' b . |
; ' 1800 l j ] ' a H]
. . [ 2 3
7] J fe ' TYPlceLEz’Lgslulﬁ-?E s:'cru;w DISCHARGE IN HUNDREDS OF CFS
" . riginal -ground surface..._ ’
..-9" Type A rubber, g d h - ISCHARGE CURVE
LT e an ® ‘4 o rains i ~B & Orain wth openoints ‘ 6 Sekcted . £1768700., Ty ra . , DISCHARGE ¢
3 e i< [See Detoil X) : (;9&‘ Detail XJ ¥ ‘ surfacmq o1 78036 & / . Jp- NOT D .
Vo = : : :
f?. ¥4 == ' L “T L 5 - v i g S f =t it C2 AR -7/ : 4 ’C:mdwf Tooled raund Design based o concrete with mg;muifunpressrve strength of 3000
! 'C,q' ; 1 : v d:ﬁ] ! { & Stopper - }__ : ’ngi} - oppers R L R AR Tl e V’J‘;"’i pounds per square inch at 28)days/ . e
S Loyt ad S @4 it ol R AU S ! g g L ? . ) Ghomier oli exposed corners Y unless otherwise nol
2] i v ik ; _,G'OM/E ree; N € Stilling basin ; D ey Electrical conautt, control piping ond miszelloneous metaiwork not shown
R Tty e % ST 1 L ‘ (VAL A Concrete finishes’ Surfoces covered by fill: £, Ui; undersice of wtake
hpllli 3 s P TR e s UL r”’“’ round-=-cx=-- Lk 60 shde oot structure. bulkhead, surfoce of intoke stricture ot £l 790600+ F4, U3,
A Jfier ok credie-bpd-taibeam £ ST slide dote oy peepgt LG, 6 Gk she gate, stem, 2 Pt All others: F2, Uz
A \ﬁ‘h, oy : r_‘c‘ s : o L slide ¢ : A ;nn:;; guides, lift and y 3 IR dram" / . : . -m Second stage concrets :
o4 = ag o+ - or bofts os required .- ¢
iy ;E%Q_A Sriigiy 4‘{7 : s Heod = 15 feet ej?w_ g ol All drains with open joints to be perforoted pipe . .
6" Stoppers " '®, : ; T T hip : B Specially compacted (- : . S . o REFERENCE - DRAWINGS
. e wd s ’T",“ - 45-0" """“'""‘“"""& """" 0] 164 e 6" Drains with k -Detm/ X Bk DETAIL OF PIPE SUPPORT DAM-GENERAL PLAN AND SECTIONS. __ ... .. .e82-0-21
St 13404.50--- > 1 *5 Equdl spaces 45._.. *’\* '€ 6" Drain with cemented joints ! cemented l'ninrs.-"" %" Drains with open join ts ur ap-_‘ SOUTHSIDE CANAL-STA 13498 03 TO STA 18495.4€
! e o -Gt 1309192 1 -3 = 10" Measured norma! t PLAN, PROFILE AND SECTIONS _ . _ . . R, 482-D- 36
; . Sta13vigs4 o - . i SECTION 8-8 r.:,-' surfoce of floor OUTLET WORKS-WTAKE STRUCTURE e ... 882-D-25
; . PLAN OF STILLING BASIN i : Sand-+ e’ GATE CHAMBER. .. ..... .. .__..___... . _.__e82-D-26
. ' , H . Crushed rock CONTROL STRUCTURE - . . .. e .. 982027
' " ! ' it ! or grevel <--"" r---Continuous lean 51-INCH STEEL PIPE-PLAN AND PROFILE .- - . _ .. ..482-D- 30
Vo9 Type Aruvber ey s L 2 op of pervious bockfill : 3 ! SUPPORT RINGS. .o oo 82031
arggroo=y || st ... ) 5 SnOkSt L Y rada's o wol ! " Drains with €N il >r~'/d": g, Comrete pod SECTION J-u Ve BRANCH D BENDS llllle82-0-32
Ay * N ”_i_ ‘T’ _j' . surfx”f ,pmp_b_a__,__.t—,,g&,& / - Rl RUBBER WATERSTOPS. ...\ e mamm s - 400" 2867
e Tr-- ] i}y : 000035
£17881.05 -, Dy g i e e ‘v:-'_j:_ TR =T bETAIL X
- J{ -~ Gontraction l"’”fs"‘;; o =-9" Iype Arubber ™ ; . UNITED STATES
; - indYormot to surfoce : - ! g ¢Eliiptical - corners, DEPARTMENT OF THE INTERIOR
fren a."u.': ; :' of cocrefe  ----g7iQ" -~ -->'-i €6°C 1 slide gate :n it woterstop Fr .Elhphcal corner , : i BUREAU OF RECLAMATION
Hp \ i ' A i . A . i e o -
R : L h (Right side only} >:-|: :E -»,2’ iggee o \‘-.‘"’53 < COLLBRAN PROVECT - COLORADO
: & 5; £17868. 00 A T >\ ; VEGA DAM
" ; RIS 3 b ' ! ;
mep v \ ;4 i il gt Reinte , OUTLET WORKS
g =SS = e gy, o Reinforcement PLAN AND SECTIONS
N 7 AR S TR = [ -4;':' Bottom of cotoff Firasne- '*)l!” Q\%ﬁ\' not shown----~.._
€ & Droins Ll R e s A g g ith " 60" [“ Rl e i ORawn. SEW . .suswrTTED. @JJ/M - .
with open joints - © roin’ with open joints = SEHNEES N RN : , @ Z
=~ Reinforcement ngt shown.} e TRACED. WA.R .. RECOMMENDED - — J&f‘ ........ .
SECTION A-A - Fl>- e ' CHECRED . EXS., XAR. - ... _[gﬁ ------------
SECTION C-C ELEVATION D-D: SECTION F-€ ELEVATION F-F DENVER, COLORADO , MAY @,




FIGURE 3
Report Hyd-418

VEGA DAM OUTLET WORKS
The 1:11. 25 Scale Model
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FIGURE 5
Report Hyd-418

A. Discharge = 571 second feet
Both gates 100% open.

B. Discharge = 317 second feet
Right gate 100% open.

VEGA DAM OUTLET WORKS
Operation of Preliminary Basin
1:11. 25 Scale Model




FIGURE 6
Report Hyd-418

. e

HI1252-2)

A. Spread of jet leaving H. P. gate.

12-in. chute blocks and no baffle piers..

12-in. chute blocks and 4-ft. baffle piers.

BEffectiveness of 12-in. chute blocks and 4-ft.
baffle piers.

VEGA DAM OUTLET WORKS
Spread of jet and effectiveness of baffle piers
Discharge = 317 second feet through right gate 100% open
1:11. 25 Scale Model




FIGURE -7
Report Hyd. - 4i8

2'-3'x 2-3" HP gote

-EL. 7882.57"

__-EL.7875.07
y 2,

2L

LOCATION ' OF - PIEZOMETERS

Q= 3I7 cfs. thru l.gate .
100 % open:

/ﬂ\
N

el
7
7
Q=571 cfs. thru2 gates L
100% ‘open. N

Q= 300cfs. thru 2 gotes

55 % open.---:xq

o e e -

PRESSURE IN FEET OF WATER (PROTOTYPE)

3
PIEZOMETER

VEGA DAM OUTLET WORKS

PIEZOMETRIC PRESSURE ON WARPED WALLS
IMMEDIATELY DOWNSTREAM FROM GATE FRAME

1:11.25 SCALE MODEL




A,

baffle piers.

D. 3-ft. chute blocks and 4-ft. baffle piers

VEGA DAM OUTLET WORKS
Effectiveness of Chute Blocks and Baffle Piers
Discharge = 317 second-feet through right gate

1:11.25 Scale Model

FIGURE 8
Report Hyd-418




FIGURE 9
Report Hyd-418

Erosion in outlet channel after
Q = 571 cfs through both gates.

B. Basin floor raised two feet to Ei. 7870.
Q = 317 cfs through right gate.

VEGA DAM OUTLET WORKS
Operation of Intermediate Basin Designs
1:11. 25 Scale Model,




FIGURE 10
Report Hyd-418

VEGA DAM OUTLET WORKS
The Recommended Design
1:11. 25 Scale Model




FIGURE 11 .
Report Hyd-4]3

Discharge = 571 second feet.

Diacharge = 300 second feet.

VEGA DAM OUTLET WORKS
Operation of the Recommended Design
Both gates 100% open
1:11. 25 Scale Model




FIGURE 12
Report Hyd-418

B. Discharge = 317 second feet through right gate 100% open.

VEGA DAM OUTLET WORKS
Operation of the Recommended Design
1:11. 25 Scale Model




FIGURE 13
Report Hyd. 4i8

IN SOUTHSIDE CANAL

d

Normal tailwoter /

.\.
N\ f

- ,_—Busin floor ot
EL. 7870~
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-?E‘Bosin floor at -
EL. 7868 (Recommended)

WATER SURFACE ELEVATION

21 . One gote discharging  317cfs. _
=== Two gates openating from 55% to 100% open

1 2 3 4 5
DISCHARGE IN HUNDREDS OF SECOND FEET

Note: Basin equipped with chute blocks, 3 feet high, ond
preliminary end sill. No baffie piers.

VEGA DAM OUTLET WORKS

TAILWATER AND JUMP-SWEEPOUT CURVES
1:11.25 SGALE MODEL
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