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‘Project -

The Hyrum dam ia part of tne HYrum project on the thtle“
‘Bear river about ‘one. mile southwest of Hyrum, Utah._ The splll—
way for this dam, which 1s designed to pass a maxlmum flow of

6166 sec. rt., 1s a ga+e-controlled open channel leadin from

'.total drou from maxnmwn pond level to stilling pool tallwatar
about 80 feot., To .:in_s“.ui’-o;a”-= sai‘eandeconomicaldesignoi“bhe
',stllling nool model ofudies of ithe: eﬁtlrc sp1llway‘were mode
~the ‘Denver. laboratory of the Bureau. ;;f'nihjf?':' i
Leboratory :  l‘_ . T
The hydraulic laboratory * thBuroou”is inﬁthe

for water supnly to the modolso_ The dlscharge from the models,is
'carried back to the veir tank in a sheot motal return flumc on the oy

laboratory flour.
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thelr varlous ideas urled out "on the syot ”' The 1mpr0mpt re-=

*“surface are ; shown in Flgur

:,Stllllng Pool Tests

Cumparative tests were run on varlous deV1ces and layouts-fi,m{'_ff_i'
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intended to improve the actlon of the atllling pool as well a8, on the

pool as orlginally deslgned.‘ In general these tests 1ncludad

mrasurements of the discharge the head on the antrance gates the

water surface prOfllG lu the stlllin pool and (1nd1rect1y) the

vslocmty at entrance to and exlt fram ths pool.l All compara ive«”‘:“l‘-7°4

tests were run at a dlscharge correspond1n5 todthe maxlmum exnected

flood discharbe of 6166 second feet 1n nsture' uﬁ&ﬁﬂfements Were ;'

made on the: final de51gn of nool st two partlal ulscharscs.s

Durzug the perlod of tBStlng‘uhE model

on duty, each consisting of one Junlor cnrineor and twa lsborors.";z_ﬂf; _~ﬂf}fii

The varlous dev1ces and deslgnS“tested mav be lelded

stapped

O into f:.ve gene“al classes bsfi‘le plers and dematsd slllsf

aprons delzvering the wsuer horlzonta1lv into_.he pool_ati‘ome depth

-above the floor vsrious lengths of st*lllng nool varlous slzes and

elevatlons of the lead-aff channsl

_"perfec'b parabola"" aﬁd ltrlklnb .the‘.&lead-—oi‘f ~'I‘1Lme a'c"a distance |

fdownsuream. K
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With the jump rorming in the pool thc water surface
was very turbulent and 2 large amount of Ylnetic energy was le HH
in the flow leavmng the pool which was ét s v91001ty grsater |
than crltlcal.. o : .‘ e | k f  |

The 51de walls of the pooluand orstheﬁcanal below the
pocl as orlﬁlnally d951gneﬁ were not hich enoughﬂto hcld the wafer K

et a aeuth sufflc*ent to accelerate the water lnto.;he canal when5

8 jump was formed 1n the pool much less ‘o’prevent thadturbulent

waters from slonplng over.‘ﬁi:fﬁlﬂ"

The mouel tests iﬁd;éaﬁeawa‘modlf.catlon of uhe,of1glﬁa1;
design whlch.w1ll *nsure the formaulon of &8 con15ue Jdmp ﬁt‘uhe
max imum flow, anﬁ furnlshed data reﬁaldlng thc hc1 ht of 3plésh
alonp the Eidﬂu [oyig the pool and éé;ai;:f;;i=T‘ | :

Numerous types of baifle iers anu denuated ‘1115 were

tried. Baf*le plera (Eigure 7) placed on the floo':of the pool

device produced the best Jump, the hlghest vauer surfadb in the

,pool, the quietest conaltions, and left a mlnlmun of hinetlc energy'* f

4
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“1esseﬂed its ef;ectlvevess.
varlous 51zes and bottam elevations OL

Tere trled wlth little ‘or no success._‘In general,;a larger

_'1ead*off channel w1th lo"er veloclties requires a greater 1enghh

1of pool,_.-
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An 1nterest1nb feature came to 1ight 'i combarlng the ‘

action of varlous devices V'The partially complet_‘Jumnslresulted”:;ffgﬂ¥x

in'a hlgh V61001ty and low stage at exlu"frem the poo the watergffin

'.Was "shot" 1nto the lead-off channe a”ive1'E1tles greafer than L

‘.acrztlcale- The complete Jump;_rought aboxt a hlgher stage an ﬁlorer

“VGlOC¢tY at the pool ex1tie,The water gurface then dronped (along ,‘,_»?.

‘the axls ‘of the 1ead-off channel) in order io accelerate the slow—{ BTt

"mov1ng water to 1ts hlqher flnal veloczuy 14 thx: ead-off channel.w
It should be noted that except:a uﬁerv low fTow‘e h"‘eﬁtfaece’  l_u
the lead—off channel is a controlﬁwhlch maietaans the;depth 1n the
stllllng DOQl." It 1s essentlal that thls:iontrol be malntained

‘in order to 1nsure e talj er depth suiflcien* for the formation :e;
of & Jump ln uhe‘pool. Flgure 9 glves a curve of cr1tlcel dspths
in the lead-off channel eor varloue TlOHHV__The“S cond eurve shows o
the depth of unlform flow 1n the 1eed-off chalxel for‘a 'alue of |

"I!."‘ = .OBO.

level rise downstream, and produce a‘gr ate‘ dept uh 1ead-off : fge,

chennel than shown in Flgure 9 the ;reeboard 17_.,pool w1Il be

less but the Jump w1ll be quieter and the splash w1¢1 be less.
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“of two. rollera, one submerged an‘,_: f:

‘mexinum loss ‘of energy frum the enterlng

: Esectlon 1n sucb a way that dlfferent ransitions could,b

‘read¢1y (Figura 10).
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Various designs of transition belov tne head aates were‘than

.1nvestigated at botn full and partialﬁ 1scharge since 5' was‘destreqa;ﬁifV

to have a’ Jump form Ft all flow3 h if:'“"'ﬂ
Tha testa damonstrated that shootinglhater cannot-bé de;if;
“flected \eventthrough5” e ‘ ‘
.formatlon, Slow~m0v1n_
bc ea511y deflectea._'Anyfdléturbéﬁéeé ;enerate in= Sureaming watcr
‘travel upstream at annrox1mataly tnc wave veicclty .dné a“o swallowed;“?g
by the upstream flow.‘j:   Do U
The only prcrequlslte to?thv.formatlc ”of‘a Jump4i§.a: %:r “f 
great: enough length and & sufflclcnt;downstroam,deuth;‘ In tho pre-‘ﬁ

he channel sectlon at 

the*two;' In Studjln thc flOWtin]the modol all or uhcse typosk
constrictlon 7eTe studled._ The behav1or o : Harvarﬁous‘sctups 1s

given bolow. '

Constr1ct1ng the oriﬂlnal warped—wall uraasition laterallyr

:;‘3produced a Jump at hign flows, but falled to ao‘so aﬁ low rlows.

The two abovedmentioned chanﬂes were tried exuemporaneously, ;

'ﬁand no measurements or nho ographs were ta“en. The transwtlcn




‘section was - then rebuilt to permit various other lavouts. };;

fThe}first layout cons1sted whollj of vert:cal contractionfﬂ,im{ﬁ'

(¥igure'll). The origiual 1ongitudinal profllwi‘f'the cenal bed-

| ﬁaS'retained,.the transition uection'was kept the full3w1ﬁth;_ X'

just below ‘he gate sectlon.'”

.The" opuratlon of thls sctun was'hlghly satisfactory§framf-'

the point. of view of formlng a; Jump at all flows. dowever, bhé“.fdaff:;f

-water left the” downstream 31de of t1e sxllsau shootlﬂg‘veiocities
-and waves Here formed at entrance to the cana] whlch Werefqulte as:v :
‘bad as in- the original design (Plate VI). :a; ~¥*ﬂf i

It was ;ound ‘hat the 5111 could be moved upstre ]

cof! thc gate Bllls,~ ut uhe difflcultJ of dlvert;n@ the;shootlng

deflected whether aoruntly or by trén31t10ns, wathout the formation

nof standlng waves.
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c-0=2075¢cfs D-0=2075cfs.

SiLL TRANSITION
PLATE V!

&




In connection with the sill as describad above, Oné"

ﬂsetup suggested was tried in Whlch the floor through the;plers was




3960 c.fs. | D-Q = 3960 c.f s

ABRUPT TRANSITION.

PLATE-VU







A-Abrupt - Transition 8- Abrupt Tronsiti_oﬁf o
- Q@=2075cfs. Q=2075 cfs -

'C-Original Warped Transition

- “Maximum pond level, right -
and center gates:open 3.75 ft,
left gate fully drown. :

PLATE Vil




' ‘gates fully ralsed. ‘_f1€;_;f=

Openlng the cﬂnte“:sﬂ+e alone gave varv bad flcw"andi~ e

ticns, s did any unsymetrlcal gate opemngs (vluws VIII and Ix).




“A—=Maximum :pond:level, center. . “B=Maximum :pond tevel, rxgh’r
.gafe . fully ‘drawn, left und ngh? . :gete ‘fully ;drawn, ‘center gate:.
gcn‘es ‘one-—ngrter drown. - ff“.-"-_ctosed,xieft.;gate'aone-holf_:dr.uwn‘.‘_’f

P

,_'_c Moxtmum pond Ievel,\ce.:.ter‘_ -
~gate ! fu!iy drawn,,left ond r!ghf




ﬁComputarion of "n" valucs;in modelhfrcmitast17ﬁwﬂfl- S

= veloclty

'_‘_‘Va/ag velocmj_\ihead in’feet

‘.aL‘» ‘

BE =
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