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At the time. 'thes== tests wer| mad . W vLane,' Rasearch Ene;in r,
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' testing'were under:the genera
ASuOClEtB Engineer, and the_author-
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Chief Engineer. All activrbies 0T the Bureau ars under th

of: R. F.‘ Nalter, ;
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: 1ng_
demonstrated that the gatas;as origlnall
~enough- o pass the requ1red Tlo th 1
‘allowable level.;
thls condltlon..;!;;;

Tests'of th

Platte Rlver W1ll;be Just; outh"‘ﬁv tpwn Qf Alcova, Wyom g
: (flg,a 1) -f111.dem,  and’ the" flood flows

' ed \nan,sp1;1wayT '

_ﬂwall at the north?end of he i

& length,of: voo T nd
1ncreases 1n‘w1dth from 95;feet at the gates £5 150" feet t the
stllllng pools’ : : i 1 ‘ i
sure satlsfactor ope

.proposed economle ‘

‘1cplaborator O the Bureau'’ o
tlon is in the basemant of the
Streets, Denver Colorado ;
‘nav1ng a maxlmum dlscharge

- water to thn forsbay of th

reclrculated by the pump.

, Durlng the teStlnF of “¥he model _members of the: de51gn1ng '
_staff had ample’ opportunlty e \Sﬁt the laboratory‘dnd observe the .
model in operation. This” situation, was condu01Ve t ;closer co~ .

ordlnatlon .of ‘the construction ‘and hydraulic features ofL: the struc—"‘

ture and led to a design superlor to that which would have been
produced by .either” organization operatlng independently. Due to
the urgency of obtaining & satisfactory dealgn in' & minimum-of t;me
'the testlng was conducted two shlfts per day by crews each con81st-
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: Su11lln5 pool'

- model,-

~in accordanc= w1th
‘laws,of 81mllitude

. :ng culated,aas suggested“by'
‘_Luby -as umlng that‘*he veloclty ‘hend pt ‘that

7[.actual model veloﬂltle ;

creased untll pI'OPBI"

42-foot head ovér~the gate581ll_uo pas
55,000 - second faet, inst
SP-CAD l),. sy

. Tha orlglnal\Spl,lway'flare

'The hydraullc Jump.formlng was -very s ]

“width of :thel pool, rand -at small dlscharges a; argef

. (plate T). ‘Due to -the unsymiietrical’ approach o ‘the gates W

“through them . -and..down. ths;splllway;was ‘also slightly un mmnetrxcal”%

‘and the whlrl 1n the*pool"ot ted 1nvar1ably Ane the'Sdm dlrectlon.f

o Tests Wers’ madef u

POl 16" see what 1nfludnbe tney mlght have (plate I : T 7

a metal wall °1mulated the h13151de .on the left of: the tallway, and

in test 9 the rigbt ‘wall .of. the: ‘pool:was; shortened. "The former test

revealed 1ittld, .and the latter. demonstrated the n909951ty of thor-f

ough lateral conflnement of the Jump.,‘:_' ,
The few tests made w1th a pool 200 feet w1de saowed con=-

c1u31vely that it should be narrower for best hydraullc performance.
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* B. DISCHARCE

'y
!

C, DISCHARGE 26,000 SECOND-FEET.: ‘D, DISCHARGE 5,000 SECOND-FEET.

ORIGINAL DESIGN OF STILLING PQOL - 200 FEET WIDE,
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REVISED DE&IGN-’

0 8, ﬁldth of 95 feet. elght=inches, the:p"
from 10 feet %o 9 feet; “and’
- width of '150. feet (flg. 6)

narrow1ng the’ poolfgreatlyilmpfo#é
JLJD and effectlvely removed al

_ £
. . ib =

capﬂclty, and’ llmltlng the pODl:Nldth .o'a valu' Elving -re
good stllllng—nool actlon, subsequent s»udles were

t0. decrease tnu length oi thefpobl

dax, and thn rlght wal of the pool w1ll oervu
for the embankment (fig, 2}, In order to determir
lehgth oL thls wall. conszstenu Awith safcty ir‘ ;
of the dam, Severdl lengths of wall ‘were, 1nvest
It was - iouqd that v“ﬂhoxt wall prcduced very pooz
tions: water flowsd:along the toe of. the dam and’
of the jump, from*® ‘the side, aCIOSS the loplnp*e
pool walls - Plate’ II and plata IV ShOtlthlo
influx of water from’ the side 1nterfered with thEeprope actlcn of
the jump, and formed &' 1argc whirl:or eday"w : '

. bed near the toe of the dam.and at the lowe | tne poo wéll.;c "f="

The tests indicated that a wall: extendlng t0. sta, 8107, dt‘elevatlon
5367, and with its downstream end’ ‘sloping off at: 1-1/2 to 1 would |

he satlsfactory._ A2 t0 1 slope 2t the lower’ end of . the rlght wall
wis also tried, but seemed no better than the" steepor sloue, end- was
abandoned DdCﬂUue of 1ts greater cost for the same top 1ength. k”‘“V

‘The left wall was vertlcal and extended fa‘fﬁeyond the.‘fy

stlllﬁng pool for the maJorlty of the testw. ‘Tt was’ understood that‘
the " ground in the reg1on would not erode readlly, and 501 11ttle

10
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A. ALTEHATION TO PRODUCE B. DISCRARGE 55,000 SECOND-FEET
HYDRAULIC JUMP. RYDRAULIC JUMP FORMS BELOW PIERS.

- REVISED GATE .SECTION : ‘ D. DI SCHARGE 55,000 SECOND-FERT.
PIERS 9 FEET THICK, : ‘

FLOW THROUCH GATE SECTION.
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JThe last of the tests were made with a
1ed tha rightf all as 1entioned above, and
“slop downstream of”the pool R

" Most' of the comparatlve't 818
scour werse made: with some orm’ of dqnt'te‘_
'Rehbock—type 5111 Or g dentated sill )
Tests showed” ‘that, ‘a:'Rehboc : )
efTertive 'ag a smaller aentaf
S-foot rectangular sill. o] -
arsa for lmpact ‘afs the water—,and permltted 555'wate
through the: -openings. -4 low dentead: il; €
pool floor,. eave: ‘about & ‘sere s '
from the floor - ercept that
3 811l on,the Tloor ‘would ‘dems 8. deep ) :
stream end of the pool.i Itiw ought’ he; heape{ 0 reduce,the"
depth of. cut—off: wally and £l i1lihy.p
a rectangular sill, Onn ‘un'w ma ' .
the end of ‘the. dentatad 5111 %o seei
close to the walls could be » uced.,
m2y be seen from plate XII‘ ‘

The qlll flnally ‘chosen ‘wa

pldCﬂdvon a S—foot hlgh rectangular'6111l

Trlangular 51115 placed elthnr_
with the sloping ‘face’ upstreqm gaveu
factory ag the dantated smll

at the downstream end of seati ichiwas
chosan ‘for and again at'the upper'und of he -
pool only very alight y downstrean at. tn‘_ ot ..

firs{ position the action was. very. 51mllahﬂ«_w“

£1ll. Placed close to -the- slon5? iffuse:

commotion and a- secondary.hyd

scour.

After trylng the dentated s:ll 1n varlous p051t10ns : 1
dzcided 1o locate it 113 feet downstrean from the beglnrlng of ‘the "
horizontal -pool floor With the 5il11 at this p031t101, the hydraullc
Jump formed well, ‘and scour was not at all excessive, Test 46 . - _
(plate V. and. flgs. 10 and 11} 1llustrates the excessive erosmon.whlchr
mey be expected with a s5tilling pool. having no 8ill or apron, ‘and
test 40 |plate VI ang Tigs. 8 and 9) .shows the rosults obtained with
the same pool blus a dentated sill.
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€. EED AFTER ONE HOUR HUN,

POOL WITH NO SILL.




C. BED AFTER ONE HOUR amm.

POOL #ITH DENTATED SILL
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it beginning of the pog A leights of ‘stepped
pTon weTe investigated,. Te wid mabhors. iiLoli0uS Neights of stepped
& less Toemy Jumpthan a low’a
jfsaﬁméd‘“ofiﬁdﬁte Bottes,
- Thers was - 1ittle’d

© first, ‘The guestion a
_thé%mpﬁa;}WOuld;ShQWJ'

-

from model ‘tests: but:onl

either the coarse.orithe.
chologically, perhaps ;i
mekes the absolute seg
for proper:precaution,

. “Test 43 (platelyIT
obtaineﬁwwithjﬁihejsgpdf‘ﬁ contra “tha
shownj;g‘tagtfngipléﬁé}VII and. figs) 8" 4

which produces théﬂhafﬁfulfsédﬁfiﬁgg "The_resultant’ sco about
the same ag thatfgivenﬁby;thq;cdnventi.haL?pblejandiﬁhE“ ump ‘action

locked much poorer. Plate IX ‘4nd"test 45 (fig. 10} illustrate this
Pool and its behavior,. . R ORI T
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B, BED BEFORR HUN, LOGKING DOWNSTHEAV
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C. BED AFTER RUN, STEPFSD APRON
.9 FEET witw,
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B, DISCHARCE 55,000 SECOND<FEET,
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SCOUR WITH

A. EZD BEFORZ HUN
C. BED AFTER ONE HOUR AUN.
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W1dthﬁ'r'1oo feetpi ovier ]
"equlred B nmch deeper oo for th,“

A:serles‘of ? 1070 ;ﬂr\f%A ; efflcient

in thé formild Q= CLH®

Q is thetulschurge in.cublu fcet per second C 1 ‘
is the total net. length of gate opﬂnldg, 8
enersy 11ne {a #"VR) ebove the gate si11,

ggtes, where'

just upstream froﬁg the gates. hedsurements on the AlcovL g we a,
resu;t Q 2 85L1—13/2 (flgu 13)% AR _— s
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HOUR AU AT 55,000
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R ONE
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: . Tasts.were)made on’. a-modifi desig i*ha gate, structura,
in which braclng,'stlffening,' ounterforting £or'thels1dp_walls '
was located inside the chgnnel,rather‘thanroutaide Thls¢expedient
would save .a great(deal«of'axcavationf n axpense

that the. inside bracing, (

throuph
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