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Subjact: Hydraulic model studies in the design af Murdock diversion”' )
dam - Provo River Project, Utah. v L _ e

 ¢ INTRODUCTION
The Murdock diversion dam will be constructed on the Provo
‘River, seven miles north of Provo, teh, to replace the smaller :
existing structure which forms ‘the headworks of the ‘Prove Haser- s
voir canal (figures 1 and 2) This new structure will include tha‘“

canal’ headworks, a - sluiceway to control the normal flow of the g'”‘

river up to 1,000 second—feet, and an overthrow wair to pass flood ; 
-waters. *he capacit, of the canal itaelf nlll be. 550 second—feet, :
while the sluicenay und overflow weir will be debignwd ror a t  . ‘

maximum flood of 5 000 seconc-feet._.: , ‘ _

4 hydraulic model of the Jurdock diveraion de was constructedf‘
to study the censl headworxg and to observe the scour downstream -
from the sluicewey and the overflow weir (figureﬂ and A) ‘
this diveraion dem was similar to other desxgna built by the Bureau7 .
of Reclemation, few revisiona rers necessnry ‘in the model to R

achieve a final design. Traluing wells were fncluded in the abut—

ments upstream frow the dam to- improve the Llow into the canal ;f;}: o

headworks {figure 2).. Scour dowuetream from the sluiceway was

reducing by 1owering the 31U109W0Y bucket one foot, and the buckats" N

at the toe of the overflow wsir were revised (flgure 3)

Although this finul design of the spiliwey buckets,at the fog
of the overflow weir was satisf&ctory for the Murdoék;Dam; the - ,
design should not be applied indiscriminately to simiiar_strucﬁufea -




as inveatigations hawe not baen sufficiently'general to deterninn
'_any general rules ror the design of spillway buckata. = -

S ‘ : - MODEL" I '
A l to 40 acale model waa built and tested in tha hydraulic

| 1aboratory (figures 3 and h) The diversion dam was, conatruoted f.'
aimilar to the prototype, excapt ‘the traahraoka and fish lcreena

were not installed in the headworka .of the canal Au reviaious'_‘?:4

© 'were anticipated in the bucketa of the sluiceway and overflow
-weir, these’ atructuroa wora doaigned to permit Changes.; To ob—
serve. the scour patterns downstream from tho dam, the topography
_was made vit,h sand. Upstream i’rom t.ha dam however, t.hia sand |
topography was stabilized with cement. Tho total flo- was moaauradlli‘
by a venturi mater, and tho rlow into the canal headworka uaa moaa—d
ured by a amall triangular woir ' ' ;

HEADWORKS STHDI A : R
The heedworka of tho Provo Reservoir ooual consinta of an -

entrance channel 42 feet wide divided into two 20—toot oponingo L‘

- by a pier uhich supportu the traahracka and rish screana inatalled_,
in each opening (figure 2) From,theso openings, tho water dia—_ifd
charges through an inlet tranaition into a roctangular rlume 16 ‘l_
feet wide. A radial gate at the ontrance of this flumn oontrolo 1

the flow into tho canal proper, which ia 200 teet downstrtam from o
 the gate. : : ' o & ~
- The width of the 20—root Openingl in tho entranoo channe1 waof;f;
‘80 determined that the velocity thnough them would not excaod two

foot per sccond the mazimum to prevant fiuh from’ being trapped on . ffw

the screen. ' Therefore, it was’ important that the volOﬂity of flow,o‘
into the headwor?s be uvniformly diutributed To detorm-ao Af thia‘
_were true, dye was injected into the model flow ‘upstream from the
headworka._ The velocity distribution for the origtnal deaign was .
sotiaroctory. This also held_truo‘regardlase of whether the old

diversion dam was removcd,cr‘not; ‘but this structure will be




_:raaond to 1mrove the nppurancc of. thc aito. -Some eonsidention: o '.
was. algo giun to runcvi.ng th‘ htmmock in the cent.or uf the river

- bed, which div-rt.od the no: 1nto 3 chml a.long tho loft ba.nk

| '(ﬂ.gun 3) Bomvor, when a tasn uu ma.de by obatruot..mg the rinr |

"*?‘géahamu, s0 the ourrent. would not ning toward t.ha laft bank,

condition which anainila’bod tho r-mm of thn hmnck, t.he no-.-

" of water. 1nt.o the headwork- wu not unifa-m na baforc ; no 1t was
-decided not to renm t.ho hmoek..

. 3’.~' :
H

During thcu touta, thn finh ncreenu md t.rnhracka woro not

' :I.n-ullod far it was asmmd that the flow :Lnto the headwcrkn s

would be mrmd by pauing t.hrough the' acrcenl, so, t.heir inltal- S
lltim in the model m unnecuury. N T T iy
‘ Althuush the origjml dni.gn or the hudwrks wu oomidared __
g-mrmy satiafactory, two mhiona were' made in t.he rsm.l duign 3
which aftectod the flow into the hoadworks._ ?irat., training mlla -
were phnod on tho upatream abutunts of the dm (comparo figuro 2
with r;gun . llodul tests 1ndicut.ed t.hat thoee t.rn.inin.g wnlla

" improved the flow into the headworks. The ucond r-vision was a g
- change in th- alinnmnt of t.he ovar!low woir Hmvor, this changa o
4in alinsmant wu mll, 80 it was not incorpuratnd in tha modal

t.eat.a 20 1t was oonuidend nogligible. [Eoe iy

SCOUR DOWNSTREAM FROM THE DAK .

In addition to oburving t.hc rlmt 1nbo t.bn e&m}. headworkn,

the sgour downstreem from tho uluicoway and overflow nir wag.
studied at dincharges of 1,000 3 000, and 5, 000 locond—-tuet proto-_ :
type (figmn 5 and 6). A high t.ailuat.er alavat.ion pormitt-od t.he a
uso of bnckot.a at the toe of thooe atructures (tigurn 3), thsir
runction be:l:ag teo turn the flow ot t.ho 'n.ter over the dan 1nt.o t.hn
tailwater 2t an angle as to fom & rollor oddy with a hor.tsonta.l

axis over the bucket. When a bucket is properly duigmd for a

given tallwater elevation, the energy of the [low will ba _diuipat.od' '
into the tailwater above the river bed, and the scour on the river
bed will be a minimum.




: roet. It was apparcnt thnt t.hh acnnr m due to an hunfficicnt e
tailwater olonts.on at the sluic-ny axit since. no Nllar lddy
formed over t.ha al\l.'l.um busiet mor was t.ha n.w“w ttn sluiu«- .
| way itself apprecisbly retardsd by the tnlmtor.iﬁ "mmt. um

“’”‘nﬂ""! the -luimv buoket was lowersd one rm protof.m, 2

m waa ammd dmmn 1& rm. (ngm 3 ﬁm:. dum).

- Kthough. this rwi.niea to th- bnuht raducod t.ho am, dm.

‘nnurrum slulceway, u enund»u .om-at m t.o. o.f sho

| od:.acont overflow weir, To ninilin m- Jatter scour, t.ho tuin-
~ ing walla ‘on each aido of tho oluium un axtendod dmmut.rt- |
Aléfaat.__ ‘ L R R R :

-The nour downstrean rrm eho unrflav nir m mt mouivo, S

but 1t wap felt that the mht at ita ta- coald be ilprmd. am
_objectionable foature of this’ bﬂht, typo 1 ﬁ,gu,ro j,;{ 38 that
the slope st mmms/:.uxmmutolmp“-:sém- |
_"nldnrld 84 2 better design in previous model .t-.nas,u. " Pour sadi-

um typon of hmkst.a s typu 2 to 5 ’ ng:.re 3, cmpmd

\d.th the ar!.giml dui,su, tm l, by nplwing a muon of tho
R or:l.sintl with' the' nt.hur t.m:.' mh as susceasive tm..

| fortusately, the scale medsl es tur gmall to porai qmu.u
| mthnau quumxn mwhon.: anud 3 ‘

murummmmmmcl.mwaortmamm

differ y-utl:, and im 5. a long-ndiun bmbt, uuod loro
eoour dmtnu t.m did’ tm 1. Typo 2 m eohml'fw t.hs
finel du;lgn -ima it tmtimd n wn u my otho md tl.oo G
required ths lout mm. of sonerete to bum G iy
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