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Summary

As originally designed the Island Park Dam Spillway had suf-
ficient capacity for the maximum designed discharge but a very
irregular water surface together with a considerable amount of
splashing and noise existed in the converging chute connecting
the overflow channel with the 13-foot constant diameter tunnel.

_ This undesirable action in the chute was corrected by adding
dentated steps on the downstream face of the overflow crest to
break up the roll in the channsl, a more gradual transition between
the channel and converging chutc, and by changing the ceross-section
of the chute to a horseshoe shape down to the irrigation outlets.
The transition from the horscshoe. to circular section was incor-
porated in the downstream end of the chute and this extonded somec
distence into the horizontal tunnel.

" In the_revised design, the water surface in the chute was
quite regular and the noise and splashing was reduced to a minimum.

The Project

Island Park Dam will be located on Henry's Fork about 25 miles
north of Ashton, Idaho. The dam will he of the earth fil}. type
having a height of aprroximately 82 feet above the river bed and
will create a reservoir having a capacity of 110,000 acre feet.
This stora~e will provide a supplementary supply of water for the
irrigated lands located in the Unper Snake River Valley between
Idaho Falls and Ashton. A4 gcneral plan of the dam is shown on
figure 1.

The snillway in comnection with the dam (sce figures 1 and 2)
will consist of a free overflow crest avproximately 257 feet long,
somewhat resembling a side channel snillway excert that, in this
cas2, the water will spill into the channel from both sides and
also cver the upstrcam ond. The greater part of the channel floor
is on a slope of 0.,1097 which automztically increases its cross-
sectionzl area in a downstream direction. Beginning at the down-
stream end of the chennel, a ccnvergi:i; horseshoe shaped chute
will drop the water 57 feet into a 13-foot diameter circuler tun-
nel 495 feet long having a slope of 0.0085. A transition at the
upstream end of this tunnel will transform the horseshoe section
into the circular section. The downstream end of the circulsr tun-
nel will lead to an open trape~oidal chamnel which in turn will
discharse directly into the river below the dam. A4s the river
bed and canyon walls consist of a stable rock formation, it will
not »e nccessary to construct a stilling pool or structure to
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serve a similar purpose at the end of the tunnel. The spillway
will havo a maximum capacity of 5,000 c.f.s. for a head of approxi-
mately 3.5 feet on the crest.

In order to divert water from the reservoir to the rive? be-
low the dam during the greater part of the year when the spillway
will not be in opcration, the original diversion tunnel will be
utilized as shown in figures 1 and 2. It will intersect the spill-
way tumnel in the form of two rectangular conduits. These will have
a maximum capacity of 2,500 c.f.s. which is equal to one-half of
the spillway capacity.

The Laboratory

A model of thé Island Park Spillway was constructed and tested
in the laboratory located in the basement of the 01d Custom House
in Denver. A plan of the laboratory is shown in figure 3.

Water for supplying the models is measured over a 20° v notch
weir located in the end of a weir tank 6 by 12 by 4 feet deep, which
is partially below the laboratory floor. From here a 6-inch centrifu-
gal pump having a capacity of 3 c.f.se. raises the water up into a
constant level tank located as high as the ceiling of the latoratory
will permites A stationary skimming weir makes it possible to main-
tain a constant head of water on this tank. The water flows from
the constait level tani: through calibrated gate valves, and large
expanding cones into two head reservoirs, located directly below
the constant level tank. Water is then supplied to the models di-
rectly fror. these hcad reservoirs. With this arrangement, two
models can *c operated simultancously. The overflow section of
the Island Par!: model was constructed in one of these head rosor-
voirs. After passing throuch the model, the water collected in
a sheet metal flume and flowed back to the weir tank. In this way,
the water was continuously remeasured and recirculated. The head
on the measuring weir was observed by two hook gages.

The Original Modezl

A nodel of the Island Park spillway was made to a scale of
1:30. A drawvincg of the model is shown in figure 4. The ovarflow
secticn was constructed bty tending a viece of sheet metal around
heavy rnietel ribs so that the resulting shane was true to scale and
then soldering the sheet to the ribs. The two warped surfaces
at the unstrcam end of the channel were moulded in nlace with
plaster of paris.. The mctal ribs were mounted on small galvanited

o
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iron angles and the whole made a very rigid and accurate model.
The motal channel floor was constructed lower than specified so
that an auxiliary wooden floor could be placed in various posi-
tions above it. The avproach to the overflow crest which was
made to scale was constructed of wood and covered with light
sheet metale.

The converging chute which led from the downstream end of the
overflow channel to the 13~foot circular tunnel was carved in a
laminated block of wood. Pieces of 1- by l2-inch white pine
boards were marked and sawed so that the greater part of the
material to be removed was removed before the boards were assenbled
into a block. The picces were then glued and screwed together so
that the block was in two halves. Photograph 4 (plate II) shoss
the chute at #lills stage of construction. The remainder of the
material to be removed was then dug out with the aid of gouges and
templates to the final shape. The two halves were then bolted
togethers A portion of the top of the chute was made removable
for observation purposes. The irrigation outlets were built into
the lower end of the chute block. Photograoh B (plate II) shows
one half of the chute block comnleted with one of the irrigation
outlets installed.

The 13~foot circular tunrel was rollcd out of no. 24 gage
sheat metal and the open cut at the dovmstrcam cnd was formed with
the same matcrial. A watertight box with an adjustable weir was
constructed about the downstream portal as a means of regulating
the tailwater depth.

Water surface measurements on the model were made with a point
gage. The head on the crest of the s»illway was obhserved from a
hook gage which operated in a stilling well connected to th: hcad
Taservoir.

The Original Design

As originally designed, flow over the crest and in the ovar-
flow channel was quite satisfactory except for a certain amount
of splashing at the upper cnd of the channcl which was causzd by
the water flowing over thec upstream end of the crost. Photogravh
C (plate I) shows thc original channcl in opcration for the mexi-
mum 2ischarge,

Flow in the converging chute, on the other hand, was rough,
irrcgular and noisy. “inter flowing in the trapczoidsl scetion
connecti ng the ovoerflow channél +with the chute was unusually rough
end considerable folding over ~f the water surface existed duc to






PLATE I

A. ORIGINAL MODEL B. DISCHARGE 5,000 SECOND-FEET

C. OVERFLOW CHANNEL WITH
DISCHARGE 5,000 SECOND=FEET

ORIGINAL DESIGN




PLATE II

A. METHOD OF CONSTRUCTION
OF CHUTE

B. ONE-HALF OF CHUTE COWPLETED

Co ORIGINAL CHUTE CQUMPLETED AND INSTALLED
CHUTE COVER HAS BEEN REMOVED

ORIGINAL DESIGN



the abrupt changes in section in this zone. A decided amount

of splashing occurred at the lower end of the chute. This was
caused by the irregular water surface in the chute and to some
extent by the water striking the large irrigation outlets, Flow’
in the downstream portion of the 13-foot constant diameter tunnel
was quite satisfactory.

A sketch of the original design of the overflow channel is
shown in lavout 1 (figure 7) and a drawing of the originsl chute
is shown on figure 5. Photograph A (plate I) is a view of the com-
nlete model; photograph C (plate II) is a closer view of the ovar-
flow secticn showing a portion of the original circular chute; and
photogranh 3 (plate I) shows the original spillway in oneration
at the maximum discharge of 5,000 c.f.s. esz picturcs were taken
wmith the chute cover removed. Note the snlashing at the lower end
of the chute in photogravh B (plate I)e

Preliminary Revisions on the Origgnal Design

In an endzavor to improve the flow in the chute, reetangular
sills of different hei¢hts were installed in various nositions in
the trapezoidal section connecting the channel with the chute,
Sketch A (figure 9) illustrates one of these trials. These sills
failed to improve the flow in the chute. The lower sills were
ineffective, and the higher ones flooded the overflow channel,

In anothcr attempt to imnrovo the flow, the entirc chute was
raised 6.25 feet as shown in sketch B (figure 9) without altering
its horizontal position. This revision raised the water surface
in the overflow channel and produced a noticeable improvement in
the flow in the chute.

A portion of the tranmezoidal channel section was then filled
in with a piece of sheet metal as sho'm in sketch C (figure 9).
The same slizht imorovement in flov conditions was noticeable with
this lajyout which thus exhibited tle possitility of moving the
entire chute upstrear: and clirinatine a vortion of the trapezoidal
channel section.

Chute B

The ciutc was next revised to agroc with the sketeh designated
as "chute " on fisure 5. Notice that the chute now commences at
station 5+46.0 and at this point it is ¢ feet above the floor of the
channel section. The slope of the invert down to station 3+92,17
is identical with the ori~inal. The shane of the chute from stotion
3+46,0 to station 3+476.0 however, was chansed to that shown for chute
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B on figure 5. As the 13-foot constant diametsr tunnel was lowered
approximately 4 feet and the upper portion of the chute was raised
9 feet, it was nececsary to add a tanzent section from station
3+92,17 to station 4+03.36. The remainder of the chute from the
latter point downstream wvas the same as in the original design.
Raising the chute portal 9 fect increcased the depth of water in

the overflow channcl considerably. It was found however, that this
was not objcctionable as the overflow crost was not sutmerged and
the added denth of water in the channel reduced the boil and snlash
at the upstream end. Flow in tlie chute, although an improven.ont
over the original design, was still not acceptable. The water
surface at the portal was higher along the sides than in the center
with the result that a large fin from each side would fold in to-
ward the center as the water started down the chute. This created
a very irrcgular water surface together with a considerable amount
of splashing and noise., Splashing was still prevalent at the lower
end of thz chute.

Chut= C
The chute was again revised so as to be horseshoc shane in
~ section dovm to station 4+26.0 (sce chute C, figure 6). The slope
of the inwvert on the center line remained the same as for chutec B.
A transition from th¢ horseshoe to circular section was made be-
tween stations 4+26.0 and 4+53.34. The 13-foot constent diameter’
tunnel remained circular throughout. Notice in this revision that
the chute vwas mnoved 12.82 feet downstream and a rounded upstrecam
face with a 1/4 to 1 slove was added. From information obtained
from the previous tests, the channel connecting the overflow sec-
tion with the chute was revised to a smooth converging transition
as shown for chute C (figure 6) and photographs A and C (vplate III).

Flow in the chute showed considerable improvement after this
revision and a larege part of the former noise was eliminated. Flow
approaciiing the portal showed improvement over previous tests; how-
ever, it still lacked stebility in this zone as a continual surge
kept the water oscillatins back and forth in a direction normal to
the direction of flow as it entered the chute. This revision did
not eliminate the splashinz at the lower end of the chute. Photo-
graphs B and D (plate III) show views of the spillway operating at
the maxiimum discharze with "chute C" installed.,

Tests on the Overflow Channel

Various layouts were tried in an effort to improve the flow
in the ovzrflow channel which in turn was expected to rectify con-
ditions tc some extent in the chute. No actual measurements were

S
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PLATE ITI

A. REVISED SPILLWAY WITH DIVIDING WALL -
AND STEPS ON OVERFLOW SECTION B+ DISCHARGE 5,000 SECOND=-FEET

C. REVISED SPILLWAY WITH DIVIDING WALL D. DISCHARGE 5,000 SECOND~FEET
AND STEPS ON OVERFLOW SECTION



taken during these tests as visual observations were sufficient in
nost cases. Some of the most representative of these lajouts are
shown in fizures 7, 8, and 9 and a brief discussion of the results
obtained with these follows. Th¢ channel as originally designcd
is shown as layout 1 on Cigure 7.

The dividing wall.

-In an attemnt tc iron out the surges and stabilize the flow
at the chute portal, a cividin: wall was installed on the centor
line of *he spillway in the throat of the chute as shown in 1a;out
4 (fisure 7). A very noticearle improvement was evidenced in that
the oscillatory sursing was reduced.

Steps on the overflow crest,

It mas anticipated that small steps on the downstream face
of the overflow crest would tend to break up the rolling motion
in the channel and pcssibly irorove flow conditions farther down-
stream. Lavouts : and 3 (firure 7) illustrate two arrangements
tried usiaes stens with the dividine wall remnoved. The sills did
irmorove ti.:: flow throusth the snillway. In layout 2 a portion of
the channel floor was raised for th2 purvose of reducing the boil
at the upstream end of the channel but this arrangement made it
more pronou.iced than ever.

Sill on cenver line of channel.

In lzyout 5 (firure 7) the steps were removed from the over-
flow cresct and a larse trianpular sill was installed on the center
of the channcl floor. The €ill nrovcd to he ineffective end no
other varintion of tihis was tricd.

Steps ant dividing wall.

In leiouts 7?7 to 15, inclusive, on Tiure 8 and @, various step
arran em2nic were tried in comtination with the dividing wall at
the chute »nortal. &also, th: slo.e¢ and shape of the channel floor
wa; varied throushout tiese tests. In enzial, the 1a&outs in
riich the astenc extended the ull length of the crest nroduced the
test flow conditions in tre channel and dovwn the chute. 1In other
words, lavcuts 7, v, and 11 were the best of the rroun with layout
14 the moc' sslticslTactor. of tre three. It should be noted that in
some of ti lat layoutis incluling nurmher 14, the upstream 30 feet
of chamncl floor was coastricted level at elsvation 62685.3. It was
found that this revision r luc.d considerahly the becil and snlash
canced - the watur Tlowins over tho uncircam ond ol the 2r:-t.

fone Fillste woro facialled at the downstrear end of the craest
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in layouts 11, 12, and 13 for the purpose of eliminating the sharp
corners in this location. These produced a m gligible effect on
the flow i the chute. )

The Recommended .Channel Design

A set of dentated steps was installed in various positions
on the downstream face of the overflow crest and these were found
to produce a very regular and symmetrical flow in the channel and
in the chute. The best layout of this series was no. 16 (figure 9)
in which the steps extended the full length of the crest. This
layout was tried with and without the dividing wall installed and
the results were opractically identical for either case. ' The con-
clusion to be drawn from this is that thc dividing wall was an aid
in the pooror layouts wherec flow in the channel was irregular and
lateral surges were present, but was of no noticeable value in the
better layouts in which the flow was initially regular and symmetrical.

The Recommended Chute

In spite of the improvement in flow in the upper part of the
spillway, a certain amount of s»lashing was still present at the
lower end of the chute. In a further effort to correct this unde-
‘sirable condition, the horseshoe section was continued down to the
end of the chute or station 4+453.34. The transition from thc horse-
shoe to tht¢ circular section in this case was incorvporated in the
upstream end of the 13-fcot constant diam:ter tunnel. This revision
rcmedied the splashing and ver; satisfactory flow existed throughout
the spillway. A drawing of the recommended chute is shown in figure
6 and the corresnondings chenncl layout is shown as no. 16 on figure

The nhotographs on plates V end VI show views of the recommended
spillway. Photograph A (plate V) is a view of the spillway as recom-
mended and nhotogranh B shows it in operation at the maximum dis-
charses Photogravh C on the same plate is a view looking down the
chute and D shows the maximum discharge flowing through it. Photo-
gravh A (plate VI) is a clossup showing one of the dentated,stepg
on the overflow crest; B shows the svillway in operation for a dis-
charge of 600 c.f.s.; and C is a view showing this same discharge
flowing dowr: the chute. '

Lowering of chute portal.

Toward thc closc of the testing, attempts were made to drop the



A. SPILLWAY

B, DISCHARGE 5,000 SECOND-FEET

SAME AS RECOMLIENDED DESIGN EXCEPT STEPS
ON OVERFLOW SECTION OMITTED

C. DISCHARGE 5,000 SECOND-FEET

AT FITI4



PLIATE V

A. RECQMMENDED SPILLWAY B. DISCHARGE 5,000 SECOND-FEET

C. LOOKING DOWN CHUTE D. LOOKING DOWN CHUTE WITH
DISCHARGE 6,000 SECOND-FEET

RECOMMENDED DESIGN



PLATE VI

Ao OVERFLOW CHANNEL SHOWING
DENTATED STEP

B DISTCHARGE 600 SECOND-FEET C. FLOW CONDITIONS IN CHUTE WITH
DISCHARGE 600 SECOND-FEET

RECOMLIENDED DESIGN



" portal of the chute to two positions, namely, elevation 6231.7 and
6283.0. With the crest of the chute at elevation 6281.7 the flow
was impaired. There was little difference in the flow when the
crest of the chute was at elevation 6283.0 or 6284.0. The design
departmsnt decided to leave the portal at elevation 6284.0.

VTrqnsIt;pprig lower end of chute.

It was desired to commence the horseshoe-to-circular transi-
tion in the chute at station 4+41.56 (see figure 2) which is some-
what downstream from the one shown for chute C in figure 6. Note
that the stationing is different on the two drawings. The lower
end of the model was revised to simulate this design. This transi-
tion will work satisfactorily providing it is extended 30 or 40
feet into the horizontal tunnel. If made much shorter than this,
splashing will undoubtedly occur in this region.

Water Surface Profiles

Water surface profiles and sections which were taken in the
channel and down the chute on the rocommended design are shown
plotted on figure 10, In order to show that the stems on the over-
" flow crest are indispensible for good flow conditions, the upper
profile was obtained with the steps removed and th: lower profile
was measured with the steps instelled. For the maximum discharge
of 5,000 cefese., vory littlc differcncoc cxisted betwecn the two
in the shapc of tho water surfacc in the ovorflow channcl. Nat-
urally, tho water surfacc was slightly higher in the layout 7ith the
steps installcd. Flow down the chute however, varied considerably
for the two. The sections in the chute for the test with the steps
installed are much more regular and symmetrical than for those ob-
tained from the test made with the steps omitted. The sections
hardly do justice in showing the difference. The photographs on
plate IV were taken during the tests with the steps removed and
those on plates V and VI wore taken of the recommended design with
the stcps instelled. Nctice the difference in the flow down the
chute in photogranh C (plate IV) and nhotogranh D (plate V). Thec
steps on the overflow crest make a remarkable improvement in the
flow. It might have been possib®le to omit them had the slope of
the chute been decreased. This, however, was not done for struc-
tural reasons. The sudden sag in the profile lines in the lower
vortion of the chute on figure 10 was produced by the unusually
large irrigation outlets. A profile and some sections are also
shown on the lower »nlot for a discharge of 1940 c.f.s.

 Pressures in the Irrigstion Outlets

Due to the unusual size of phe*irrigation outlets, more than

8
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ordinary attention was paid to them.

Piezometers were installed in the walls of the outlets, as
shown in the sketch on figure 11, for the purvose of studying the
pressures in these tunnels. The curve on figure 1l shows the re-
sults of tests made for the condition existing in the tunnels when
the spillway was operating at various discharges with the outlet
tunnels shut down. The average prissures in feet of water meas-
ured above elevation 6229.5 (converted into prototype values) are
nlotted with respect to the discharge through the spillway. The
pressures cbserved for tests 12-1, 11-1, and 11-5 are also indi-
cated on the plotted profiles on fizure 10. The results definitely
indicate tliat a pressure above atmospheric will exist in the irri-
gation outlets for all stages of flow through the spillway.

It will not be possible to pass much over 5,000 c.f.s. throuch
the spillway as the 13-foot diametsr tunnel will not carry much
over this emount. If the svillvay is operating at maximum dischaire,
flow throusgh the irrigation tunanels must of necessity be cut off.
Should the irrigation tunnels and snrillway ve onerated together,
the combined discharge can not much exceed 5,000 co.fese

The Head Disciiarge Relation and the Coefficient of Discharge

As oririnally designed, the annroach to the overflow crest
was to ve crcavated to 2 Teet below the crest or elevation 6298.0 and
the widtl. of approach was to be &s shown i: figure £. The head dis-
charge rel:ztion obttaineld from runs made on this layout is plotted
ans a full lianc on fisure 1Z. & head of 3.48 feet on the crest wmas
required to put the maximum discharge of 5,000 c.f.s. over the spill-
way. The coafficients of discharce for the above runs were comnuted
from the formula = CLH /2 where L is the length of the high point
on the crost or 257.24 feet !measurcd on the model_and convertcd te
nrototype). The coefficient curve for this layout is also plotted
as a full line on firure 12. For maximum discharse, the coefficicnt
of discuharsc is about 3.0,

Durin~ a serics of cxnerimzats on anproach studics, tha hoead
dischar~c¢ rclation was arain dotermined for various dischargas
7ith the annroach [loor dropped to 7 feet relow the crest or eleva-
tion 620%eJ. Oue of the dottzd lines on figure 1. shows thic re-
lation ard t!iz other is the coefficient cf discharre curve for thris
layout. 703 a head of 3.0 feet on the crest there is a difference
of 500 cefese. in the discharge using the approach floor at the two
elevations. #ith the annroach floor at elevation 62£93.0, a heatl
of ouly Z.20 feet is required on the crest for a maximum dischavse
and this ~ives a coefficient of Aischarge of 3.470.

O
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The above comparison illustrates the importance of a well de-
signed approach to a spillway of this type. As providing a minimum
head on the crest was not important in this particular case and as
the expense was much less for the higher approach, the floor was
left at elevation 6298.0 in the final design as shown in figure 2.

,. Varying the Depth of Approach

In connection with the avproach studies mentioned in the above
paragraph, the head on the crest was observed for depths of approach
varying fran 2 to 7 feet below the crest using the original avoroach
widthe These runs were all made at the maximum discharge. The re-
sulting curve is plotted as granh B on figure 13. The curve shows
that the head on the crest decreases rapidly with an increase in
the depth of approach.

Varying the Width of Approach

An attempt was made to narrow the width of the approach leaving
the approach floor at elevation 6293.0. The curve shown in granh A

‘on figure 13 was oﬁtained using various widths of approach as shown

in the sketch keeping the discharge cornstant at 5,000 c.f.s. This
ocurve shows that ahrrowing the approach likewise nroduces a remark-
able rise in the head on the crest even with the approach floor at

-elevation 6293,0,.

These latter tests were of a somewhat supplemontal nature, as
the width and depth of the approach to the final spillway will re-
main the samc as they were in the original design (see figure 2).

For a surmary of all tests made on this spillway, see the apnen-

' dix of this report.
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APPENDIX

ISLAND PARK DAM SPILLWA¥

Log of Tests

. Discharge Transition Check
Test no. in c.f.s.]Avproach |Channel to chute wall Chute Remarks
1-IP-1 5,000 Original {Origin=l }lo upper MNone Original Fig. no. 4. Channel flow very
El. 6298 |[Plate I |fillets Cir. sec. rough and irregular. Marked boil
Plate II at upstream end of channel. Water
Figure 5 slopped out of transition at por-
tal and of chute at point of re-
verse curvature. Irrigation tun-
nel outlets cause swlash at en-
trance to straight tunnel. Un-
satisfactory.
1-IP-2 5,000 Original {Original | Upper fil- ione Original Fig. no. 4. No improvement noted
lets plac- ) at portal or in chute ’
ed
[ ]
1-1IP-3 5,000 Original {Original |Fig. 4 2e5'-8,75" Original | Fig. 9, sk. A. Check walls placed
i : , high from sta. 3440 - sta. 3+70. Checks
2.5' to 5' not effective, 8.75'

check causes overflow at partal.
Svlashy condition in chute, bet-
ter flow in channel,




A

T DIX (Continued)
ISLAND PAKK DAMN -SPILLWAY

Log of Tests

fillcts

Discharge Transition}’ , -
Test no. in c.f.s. lApproach |Channel tc chute _jCheck wall Chute Remarks
1-TP-4 5,00 Criginal |[Origined | 411 fillots{3.25 ft. Originsl (Fig. 9, sk. B. Snlash in chute less
: in place high raiszd but turbulence and snlash in chan-
' 6.25" nel and approach is no better.
Flow at portal poor.
1-IP-5 5,000 Original |Original | Made shal- ]8.75 ft. Original | Fig. 9, ske C. Flow improved. Set
lower high raised up shows possibility of starting
6425 +drop in transition closer to end
of spillway channel.
1-IP-6 5,000 Original |Originel { Fige 5 9.0 ft. Fige 5 Fig. 5, chutc B. "ater surface in
- | Chute B ‘high Chute B channel raised to within 2.5' of
Cir.sec. poad level. Boil at :pstream end
of channel reducecd. 2ouch flow at
portal and through chute. Splashy
condition at outlet of irrigation
i “unnals, ‘
! .
1-Tp-7 5,000 Original |Oricizel | Reduccd 9.0 ft. Fig. 5 Flovaiod crest of apillvaye No im-
bottom high Chute B nrovemont in flow through trensie
width 5' tizn aud chute.
adjusted




APPTMDIX (Continued)

ISLAI'D PARK Dal SPILLWAY

Log of Tests

-— e —— amm —ae —

Discharee Transition
Test ‘no. In ¢.”.3.} Arprocch | Channel in chate Chec!- —all Chute Remarks
1-IP-8 5,000 Original {Ori~inel | Bottom re- {9.0 ft, Fig. 5 Flooded crest of spillway. Changes
+ uniform duced 7.5 high Chute B do not better flow throurt chute.
slone Fillets ad-
from pond justed
pot. to
moproach
bot.
1-IP-9 5,000 AS 1-I7-810ri ;inal | Circuler 9,0 high Fige 3 Invert as fig. 5, chuts 3. Cross-
Chu*te B section of transition and chute cir-
cular from stz. 346 to 4+40.52,
diam. from 20 ft. to 12 ft. Crest
flooded out. Portal coad. ood.
Flow thru chute in two larce folds
intersecting half way down chuta.
{_ Flow thruout fair.
2-IP-(1 & 2) | 5,000 |as 1-IP-8 OriL'-iifi;* Forseshoe 9.0 ft. Trap & | 2-IP-1. Fig. no. 7. Layout no. 3.
;t ei: B 'g;j;eec high ;i;cu- Transition in chytc so ns.to enter cir-
620%.5 P cular sunnel, .Jnsyxmctrlcal flow in
8. 6 channel but quiet surface to chute.
Chute C

— e —

Flow *hru chute pcor and s»lashy at
entrance W tunncl. 2-IP-2: Addi-

tion of dividing wall on § at check
wall straightens unsymoctrical flow
from channel to sive quieter flow thru

 —— e —— -

i T T e
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Log of Tests

Discharge Transition
Test no. in c.f.s. JApproach Channel in chute Check wall Chute . Remarks
2-1P-(1&2) chute.. Raising crest El. 1.,9' does
(cont.) not improve flow thru chute.
2-IP-3a 5,000 As 1-IP-8|0riginal jFig. 6 9.0 ft. Fig. 6 Fig. 8, layout no. 9. Rough flow in
. +2\ 8111 |Chute C high Chute C} chute probably dquec to steep gradient
at el. - \l ’ of chute.Flow improved. over flow o
629245 2-IP=-1.
2-1IP-3b 5,000 As 1-IP-8|Original {Fig. 6 9.0 ft. Fig. 6 }(b) Dividing wall as (2-IP-3a). :Flow
-3¢ +\ sill {Chute C high Chute C{ in channel is more symmetrical. Flow
at el, “thru model is quieter,

628945 (e) Cutoff 34.4 ft. from upstream end
of A\ sill & added circular fillets
to trapezoidal section. Flow sur-
face thru the transition & chute
smoother than previous run. Flow at
upstream end of channcel poor.

2-IP-3d £,000 As 1-IP-8 |Fig. 7 Fig. 6 9.0 ft. Fig. 6 [Cause larger fin at upstream end of
i - Layout 2 {Chute C high Chute C{ channel. Poor flow conditionse.
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ISLAND PAR!I DaM SPILLVAY

Los of Tests

ILayout 7

Discharee Transition
Test no. in c.f.3.|ApNroach Channel in chute Checl mall Chute Remarks
3-IP-1 5,000 aAs 1-IP-8|Fi¢e 7 Fig. 6 9.0 ft. Fig. 6 Bubbling action at U.3. end of chan-
La:out 4 jChute C higch Chute C nel imnroved sliphtly. Flow thru
model shows no improvament,
3-IP-2 2,030 As 1-T2-81Fi/e 7 Tige 6 2.0 Tt. Fig. 6 Flow thru model unsyrmctrical, rougher
Layocut 6 [Chute C hish Chute C & noisier than pre¢vious run.
3-1P-=3 5,000 Ls 1-TIP-8f Fize 2 Fize 6 9.0 ft. Fir. 6 Flow shows no improvement. Sill not
Layout 13iCuhute C nign Chute C e¢ffective in this position.
3-IP-4a 5,200 As 1-TP-8{ Floor as |¥ige. 6 9.0 ft, Fige 6 {Flow thru channcl good, thru chute
S-IP=3 & |chute © higrh Chute C | fair % still indicates that chute
A sill . drops too quickly & turns too sharp-
at =l, ly at bottom.
64&'5.':
2_TP_4b 5,000 As 1-IP-8| Pin. 8. Fic. 6 2.0 ft. Fige 6 (Fillet reduces bubbling action at up-
Chute C high ~ Chutc C strecam cnd of spillvay clianncl-flow

conditions fair throurhout.
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Log of Tests
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Discharge Transition ,
- |Test_no. in. c.f.s.lAporoach ¥ Channel ! in chute [Check wall § Chute Remarks
3=IP=5 5,000 As 1-IP-8{Fige. 7 Fige 6 9.0 ft, Pig. 6 Sill not effective. Omen irrigation
Layout 5 {Chute C high Chute C tunnels cause svlashy & finay sur-
: - face at entrance to straight tunnel.
3-IP=6 5,000 |As 1-IP-8|Fig. 8 Fige. 6 9.0 ft. | Fig. 6 | Sill too low on spillway face to be
Layout 8 |} Chute C high Chute C effective.
4-1P-1 5,000 |As 1-IP-8{Fig. 8 Fig. 6 9,0 ft. Fige 6 | Channel flow unsyrmetrical. Flow
Layout 11| Chute C high Chute C thruout not as good as 3-IP-4a.
: _ . Plate 111
4-IP-2 5,000 As 1-IP-8|Fig. 8 Fig. 6 9.0 fte Fig. 6 Flow much improved hut not as guiet
‘ ‘ Layout 12| Chute C high Chute C flow conditions as with lower floor.
4-IP-3 5,000 As 1-IP-8(Fig. 9 Fig. 6 9,0 ft. Fig. 6 Flow in channel slightly unsymmetri-
) Layout 13| Chute C high Chute C cal. Flow conditions thruout best
" yet. '
—e i
: +
4-IP-4 5,000 {As 1-IP-8(|Fiz. 9 Fig. 6 9.0 £t Fige 6 | Rougher & snlashier flow¥ thru chaanel
i Lavout 13| Chute C high Chute C! & chute than previous rn.
‘ No sill




APPENDIX (Continued)
ISLAND PARK DAM SPILLWAY
Log of Tests

Discharge Transition
Test no. in c.f.s.|Approach | Channel }in chute {(Check wall Chute Remarks
4-1P-5 5,000 As 1-IP-8 Fig. 9 Fig. 6 5ill 2' x 4' full length of spillway.
Layout 13 Chute C 9.0 ft. Fige. 6 3est water surface thru model least
+ sill =1, high Chute C amount of noise thru chute. Sill
626244 very effective in this »osition.
Rough flow at entrance to straight
tunnel, probably due to transition
in bottom of chute,
5-IP-1 5,000 Flat ap- (Fig. 9 Fige 6 2.0 ft. Fige. 6 Water surface thru model best obtain-
proach Layout 14 Rec., de- high .JRec. design] ed. Irrigation tuinnel openings have
-garea con- sign complete little effect on flow at max. Q, a bit
stant but horseshoe splashy at low flows. Dividing wall
excavated section removed with littlec elfect on flow
5' deeper thru chute.
Ei. 6293
o-IP=-2 5,000 As S5-IP-1 |Fig. 9 Fig. 6 9.0 ft. Fig. 6 Flow noisye Splashy & rough water
Layout 14 Rec. de- high Rec. design|{ surface thruout model with roller
liq sill ~sign ’ type flow in channel. Dividing wall
in or out has littlc effect on flow.
Modol works very good for 3/4 max. Q.} .
5-IP-3 5,000 As 5-IP-1|Fig. 9 Fig. 6 2.0 ft, Fig. 6 Unstable roller in channel changing
' Layout 15 | Rec. de- high Rec. de- from side to side. Rough & noisy
sign sign flow thru chute. Removal of divid-
ing wall gives rousher flow at bot-




APPENDIX (Continued)
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Log of Tests

Discharge Transition
Test no. 'in c.f.s.|Approach | Channel | in chute |Check wall Chu te Remarks
5-IP-4 5,000 As 5-IP-1|Fig. 9 Fig. 6 9.0 ft. Fig. 6 |No dividing wall. Two wing wall slop- .
Layout 15| Rec. de- high Rec. de-{ ing 1-1/4:3, from bottom corner of
Note re- sign sien approach to height of checi wall &
marks extending from check wall to 15' U.S.
added. Flow no improvement over S-IP
5-IP-5 5,000 As 5-IP-1{Fig. 9 Fig. 6 9.0 ft. Fig. 6 Cut 30' from U.S. & 20' from D.S. Tip
Layout 14| Rec. de- high Rec. de-| of sill very ineffective. ¥low con--
Note re- sign sign ditions are poor.
marks
5-1P-6 5,000 As 5-IP-1{Fig. 9 Fig. 6 9,0 ft, Fige 6 | Cut sill into 5' teceth, placed them on
Layout 14| Rec. de- high Rec. de-| 10' centers with tops at El. 6289.4.
Yote re- sign ~ sien Flow unstable in channel, rough thru
marks chute. Teeth too low. Dividing wall
removed with little effect. '
I5-1P-"7 5,000 As 5-IP-1|As 5-IP-6{ Fifg. 6 9.0 ft. Tige 6 [Addeda row of teeth abov> gaps of lower
. Note re- Rec. de- high Rec. de- row with tops at El. 6293.4. Flow in
marks sign sign channel very smooth. %Tlow thru chute
fair. Dividing wall ramoved with 1it-
tle effect on flow thra chute.
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Discharge Transition
Test no. in c.f.s.|Approach | Channel in chute Check wall Chute Remarks
S;IP-8 5,000 As 5-IP-1{As 5-IP-7 Fig. 6 9.0 ft. Fige & Removed lower row of teeth. TFlow be-
Note re- Rec. de- high Rec. de- comes rougher & smnlashier thruout
marks sign sign model. .
- -+
5-IP-9 5,000 As 5-IP-1]As 5-IP-2 | Fig. 6 9.0 ft. Fig. 6 Raised floor 3.5' at check wall. R
' Note re- Rec. de- high Rec. de- Change not effectivc. Rougher flow
mark . sian sign than in 5-IP-2.
5-IP-10 5,000 As 5-TP-1 Fig. 9 Fige. 6 9.0 ft. Fig. 6 Smooth surface in channel. 3est flow
Layout 16 | Rec. de- high Rec. de- conditions thru chute 7ith minimm of
sign sign - noise & splash. 3est results so far.
Removal of dividing wall has little
effect on flow conditions.
5-IP-11 5,000 As 5-TP-1|Fig. 9 Fig. 6 9.0 ft. Fige. 6 With temporary sides it was found that.
“{Layout 16 Rec. de-- high Rec. de- apnroach channel could be narrowed
sign sign very little without raising the pond
level. A :
6-IP-(1-10) | 5,000  |As 5-IP-1 Eig- 3>16 Fig. & 9.0 £t, Fig. 6 { 7ith taermorary walls channel of ap- -
ayou R?c. de- high Rec. de-} proach was narrowed & cffoct on pond
sign sign level was noted. Flow thru chaanel &
f\ - vy \ chute show 1littlc charzo. For changes
in aporoach channcl ses fig. 13.
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Dischargee Transition
Test no. i1 c.f.3.]Approach jChanncl in chute | Chec': wall Chute Remarks
7-1P-(1-4) 5,000 As 5-IP-1|Fiefe v Figme 6 9.0 ft. ™. 6 Blocked off upstrear ce¢n? of horseshoe
Laycut 16 nec. de- Ligsh Rec. de- spillway.Very unsymzirical flow thru
Note re- sien sign channel with resultins poor flow thru
marks chute. Probably due to 'insymmetrical
approach conditions to two sides of
snillway.
See Fig. B
B=-IP- H,000 As O-IP-1 {Fir. 9 Fipe. 6 9.0 f't. Fice 6 Denth of approach lessened by £2.5'fills
(, o2& 8) Layout 16 Rec. De- hizh Rec. de- of sand on the Tlat., Vers little =f-
sicn sirn fect on flow thru mo¢del. Increase in
depth of aponroac!: ~ive decreasc in
head.
— -
B8-1P-9 0=5H,000 As 5-IP-1|Fir. 9 Fige 6 D0 Tt Fiie 6 Irrisation tunnel opouinss made circu-
Layoul 16 kec. de- high Ree. de- lar in nlan. Flow at low discharges
siomn sim show very little immrovement.
AIP=10 D= 00D Acs -TP-1 {Fi;7e Q T e ¢ - . rers 41 . - .
- A 5 5-IP-1 La”;ut 16 416 6 "Q ft. Fige 6 ith A 3 ot 2,500 cefesihru tunnels
N Rec. de- hieh LKece de- flow at botton of cimte iwnrzved for
sign sicn all discharges, conceiall:”

thie low 3.

Recormend tunnels bLe less hirn % wider
to take un rull bottor: width of horse-
shocs A4 1.25' lip tried ahove top of

irrigation tunncls - Not effective.
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Discharge Transition
Test nc. in c.fT.s.]Approach |Channel in chute Chec!” 7all Chute Remarks
See fig.1ll and fig. 12
9-IP- g 650-5000 [As 5-IP-1{Fic. 9 Figs 6 6.0 ft. i 6 Measured 3, Hd. on crest. Pressure in
(1-8) Layout 16 Rec. de- high Rec. de- irrigation tunnel it no flow thru
D= 7.,0" sign siim tunnels. See fig. 11l. Note pressure
& not suction in tunnelse.
_ -See sk. 11 -
10-IP-(1-5) 5,000 Ls S5-IP-1|Fige 9 Fige 6 Q.Q . Pice 6 Depth of annroach lessaned by 1.25!
La out 16 Rec. de- hiesh Aec. de- jurips from 7' to 2' witlh fine sand.
sien sien The head discharpc reiations noted
as in 8-IP(1, 2 % 8) runs. Increase
in denth of approach: zives decrease
in head on crest,
Figure no. 10 v
11-IP-{1-8) {580-5000 Original |Fis. 9 Fic. 4e0 The ¥ig. 6 Denth of approach = 2', Head vs. dis-
Layout 15 | Rec. ide- high Rec. dsz- charge relations. Alszc rrofiles thru
sign sign spillway & thru chutz for tnis best
run,
Figs. 10 & 12, platcs 1, 5, & 6.
12-IP-1 « 5,000 Original {Fi‘ e 2 Fice 6 Q,n £t e, 6 Profil=z thru chute & sHillway with sill
; Layout 16 Roce d- L hece do- on s»illway removed t> show poor flow
sign sign conditions without sill at max. Q.

- - — e
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Discharge Transition
Test no. in c.f.s.1Aporoach! Channel in chute Check wall Chute Remarks
13-1P-(1-2) | 5,000 Original | Fig. @ Fige. 6 6.5 ft. Fig. 6 Chute & check wall 4ropned 2.5'. Sill
Layout 16 | Rec. de- high Rec. de- & chute too low. Flow surface in
sign sign Note channel lower & steadier than pre-
remerk vious runs. Flow in chute with & ;
without sill rougher than 11-IP series
13-IP-(3-4) 5,000 Original} Fig. & Fig. 6 7.75" Fig. 6 Raised check sill 1.25' leaving rest
' ‘ ' Layout 16 | Rec. de- | high Rec. de- of model as (13-IP-1%2). Tlow im-
sien sign proved over previous run, not as go
as 11-IP run, but flow in channel is
steadier. Sill in place gave quieter
flow thruout model.
13-IP-(5-6) 5,000 Originalj} Fige. 9 As 13-IP- 7.75! As 13-IP- | Floor el. 6275.5 at check wall & el.

. Layout 16 | (3-4) high (3-4) 6285.5 at upstream end of spillway
except for : channel. Flow unsyametrical thru
floor channel & rough thru chute. Put in

dentated step of layout 16 at el.
6289.3. Flow thruout modcl as good a
the other best run 9-IP-series. ﬂ
14-IP-1 5,000 Original} As 13-IP- | As 13-IP-| 7.%35' . As 13-1P- | From horseshoe to eircular transition
(3-4) (3-4) - high (3=4) placed at bottom of chute from sta.
: Note re- 4+40.84 to sta. 4+53.34. Transition
marks does not create any serious trouble,
but for smoother flow recommend that

i+ ha -ant in straic~ht tenel hevond



	Hyd-3.9
	large pages_1
	Page 1

	^^^^^^001



