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is partially below ~-the ',laboratory ;floor ~. ~Fr0m :here,.. a 
fugal pump havlng'a .capac~ty~:of :3 c,f.s. :,raises :.the ;~water~up !into" . ....... 
a constant level tank,:.!located"as )highas .the~coillng~:ofSthoii,l~bora'~~'~ ~ .i-: 
tory, will permit. -A,~stationary s~i~miing :weir ,makes .it i~p6'ssibi~,itO ~' L ~ -L I 
maintain a cons ~ant .head. of wster :~n ,th~s ..tank. : lhe wa er, ~flows ,:::~, . , ...... 
Irom the constant ,~leve~ .tank %hrough, calibrated gat e ~va!ves, :then - .... ,: 

through large expanding:cones ~into %we :.he"ad reservoirs ~6cated?~i- "' ' . 
rectly below the constant ~ilevel ".tank. ,.~ ~ •: % •:' ~~ ~ 7;: .•: .~' 

: ................................... L 

It. was necessary to ~construct ,a itemporary ~forebay:~tarL~ii~to '~ : ' ' 
supply "the Taylor Park~mOdel. Wstor:wasilco~ducted~.%from-~i6nelJof/~i.the ...... ,. 

head reservoirs to ~h~s :forebay byi-means:of a -siphon.-~Xf~tor'~lea~- .. 

ing the model, a ~ shoot, met!al ~flume :{returne~d.lthe .:,water !:t0 ~the:,(,!weir:". 

tank where itwas measur(~ 
Two hook gages Lwere .used 
and,~a point •gage.operatin 
forebay was ~nployed :for. ~ 

crest. 

The :,Model - 

• • ] 

x 

~i ~, 

The model of .the Ta ~pillway-,, 
laboratory, on ~a ..scale :.of '].~ ".50, ...~:~'drawing, o: 
designed is shovm in figure :.5~a~d ~photograpl 

• " ~i : " .,? "' : : 

are shown In plate i. Inj, order ,to have ~the 
amount of space availabl~', it ~was :necessar~ t0--make iit Lan::i exact ' > 
cpposlte of the ,prototype ,,!see flgure :5)....The ~forebaz, the approach 
to the overflow crest, .t'he' ...... ....... : .... '~ .... : " .... side .~,channel .: ( exclusive ~of '.the~ov.erflow: . ~ ~ 
crest) and the..chute were -all • constructed ~0f .~wood ,and ':lined.~with - -...... 
sheet metal. :-The spi!l~ay CrestL~-was~ii'6~hs'~ructed~bY~bending~a:pieco. , . ~L 
of no. 20 gage shcct..m~tal around se ~ribs~. ..... ~. 
cut to the proper sha~e andsoiderin ~i~n.i.~rn ~,?i 
were mounted..r~gldly/ion small%, emble'd 
crest section,was th~n,set~in'il " :? 
bolted in place, and .'the rest. 

A watertight box with a[sliding :welr iin~the ~ d0wnstream ~,end wa~s 
constructed around the lowei- end~of ~the : chute .Tor ~thei~i~urpose~of~ii 
regulating the tailwater depth-at '.this point. 

The 0ri~inal Desi~ -. 

As originally designed (see figure 4) the model worked quite 
well except for the action in the chute. Flow Over-the,crest and 
in the side channel ~as very satisfactory. :.Photographs ~A'and B 
(plate I) showviews.of the original ,side c~hannel and photograph !C 
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PLATE I 

A. SZDE C!~ANNT~T, B. C~{}~K ;JID CURVE IN C}{A::~{EL 

t~ 

C. SIDE CHA~EL ~ITH 
DISCHARGE 

D. CHUTE WITH ~ DISCHARGE 

ORIGINAL DESIGN 



PLATE I 

\ .' 

li~ ~ ~ i ~  

A. SID~ C~.~TNFEL B o C!.r'~CK AND CURVE IN CHA:~.TEL 

C. SIDE CHINNXL WITH 
DISCHARGE 

D. GHUTE ~TH LkLXII~M DISGII.QROE 

ORI GIN~.T~ DESION 
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shews it in operation. ,In ,f1'owlng Jaround theebend in!~hei~icha'n~lei '~~ " 
downstream, from the crests, the water had ~a ~tendency .~to ~eTimb. ithe .. ~ ,. 
outer wall. At the downstroamend~Of ,the ~,cur~e, r~i'a~ ~cho6k,,TO~i~fO~t~"~i~~:~,~ ' 

high actod~as a control and ~just downstream::from~the eheC~!i~thei'i~ ~ ili ~ 
cross-section Of t~ie Cha~mol ,was reduCedi~by~means~of ~a,~,flairl,y'~!abrupt 
transition (see ,figure ~). .~he :combina~tlon ~:6f:these fact6rs,~.caused~, ~, 
a somewhat irregular water surface :!Ini~ ,t~o ~chut~ ~as ~.~ean~be"~dimly .,,soon 
in photograph D ( ~late.Ii)~. The ,water surface ~,was ',traVersed~Ji.Wi~th • 15 

large crlss-cross waves beginning ~at ~the,~contraction, ~Just~i~belew?. ,. ,i 
the check. Upon str~iklng ~the 81des~of,:~the I chute ~these~waveS ~,pro ~ .L • 
duced e ser~es .of stationary waves ~wi.th crests perpendlcular ~,to:~ .: ~.~"~ 
the direction of flew.. :~T~Is eondi,tien:~was .~not .ef.la serlous ~nature 
but it was thought-~thata revision 
and further experimentatlonwas,~ca~ ~ 

sment~ i, ..... 

Control~q~,!oved U~stream 

In the original ,design, the,~.water , !flowing a~ouhd, ~the:~ben~ down- . 
stream from the overflow ~crest ~was T~low~n~g'~at ,subcri~tical velocities • 
for ~whi ch any~ di sturbanc e, move s ~upstream ~and ~is swal~lowed~~bY .ithe 
flew. The question arose as ~to ~whether the water Could~bei~made to 

w _ L I ̧  ,., ~ , • • • r / • ~ ~ ~ • ~i ~ " ' ~• ~ •" 

after a few prel~iminery~:tests, .whiCh indicated,,the/~laximum~,elevation 
of a check at station 2 ,÷ GO~which~weuld ~,not-flOod ~thei,~si~de~ifchan -~ 
nel at maximum discharga~, the~~modei",~wa~s~irebuilt ~to studyl them~iprobTom '~ 
in more detail. • ~ . . . . . . .  . ~ : 

With the .control moved upstream, ~,most o~'/ithe iWeve~Q ~in-~~hei Chute 
were eliminated and ~the .,action ~in~,~he i, steep ~,por.tion ~was ~muc1~ .~i -~.- 
preyed. The water rode ,higher ~than ibefor.e~on ~the~outside -wall~ :of-. 
the curve ~as ~a result.of the.increased-velo~!i~ti~es,.~in~thiS ,region. , 

Easement Curve Installed. ~ ..... i • i ~i.~iii~~ 

In an effort to eliminate ~the ~uperelevation of th~-~water ~sur -~ 
~'ace in the curved channel which in ~urn :was expec~te~ ~,to further ..... 
improve the flew in the chute~,-the~censtant radius curveshown in ' 
figare 4 was replaced by a spiral as shown in fi~.~are 2 and ohoto- 
graph A (pla.te II),. With ~thls~change., a mere ,gradual translation 
was incorporeted in this portion :of the spillway, ,with the result 
that the chute new had ~a uniform cross-section ,throughout its length. 
This combination of revisions reduced :the ,supercle~atlon of ~the 
water surface in the curved channel and practically eliminated the 
waves which formerly persisted at Intervals down the chute. .Flow 



PLATE I I  

A. EEVISED CURVE I~ CHAIINI~r. 
DI:3C:L~RGE i0,000 S~O~D-FE~T 

C . 3ZO£ C~,L~ZZF, L IZ~ 0PZBJ~IO]I 
DISCt~.RGE IO,OOC i I~001 I~FZ~  

D. FLO~' ,LBOVE Cw'~-K UZ'lq~ 
DTSClQLROE 1C,O00 S~I~OM'D-leF.L~ 

f~ 

REVISED ~URVE IN CHANNEL 



OIl~ pl~ . , L  J,,. ~ W t ~ _ r ' ~  ~,"',r,,..t:=xi ,z 

the spillway as revised ~- 
of the spillway in ~oper~ ~~ 
graph B shows the flow down ~he Chute :Tor the~same dlscnarge. ~ozz, c L ......... ~ 
in B the absence of the waves in the chute. " "!i ~ '  .i~/'~.~,i,'.,, .~ i " - ' ~ / " " ~  i "  

Floor of Side 'Channel Raised. ~" '"i//~i~"'~:~111~ii~ ~'~ ~ - ~IL~ " ] ~  ~'ii " 

The side channel excavation will 
if its cross-section ~can be reduced ~a ~saving~will~be~effeoted in 
the cost of construction. F6r thi's reason:~tes~slwere!iima~e ii~vrith i ~L 
the floor at the Upperendof thei~:cha~el:raiSed~varlous~0~nts~, ~' / -~  - 

in figure 2. 

Width of Side Channel~Reduced. ~ 

As the splashing and hoiling~a$ ~the 
nel limited the amount ~that ~he channelii~ 
side channel was further reduced ~ 
as sheba in photographs z~, B,~C, ate Ill. ~ The ~channel 
was made as narrow-as ~ossible ~ithout-,raising.the headl./on "~the ."!~i:~~~i~ " ~ • 
crest for maximum discharge .... Phot0~raphs Di~and E;i(,plate III?) ~LIL she #v~ 'L4xL~z I A"' ~ 

the completely revised spillway ~op0ra~in'g "~ati!~i~he ~xi~ discharge ~ ; 
of 10,000 c.f.s. Notice in D that~t 
practically full. This pro~es to ~be 
draulic .viowpoin~ as well .as..from~a.s~ruc~uza", .s,~anapo~n,~ .mS..mn~ .... 
water.sturface in the side ~channol"~was~"!nOti:~as~rOu~h i~'aud tho~!bO~i~i~and~ " 
splash at the upstream end not as ,,:pronounced.as 
design. A drawing of the completely re,vised spL ..... 

In addition to improving the hydraulic action., in'~he Tayi.or~ ' • 
Park spillway (made possible bY these model,studies)by imo~ing ..the 
control upstream, changing the curvature of-the .Channel~dowastream 
from the control check, and .reducing the cz~ss-s.eotional area ,of .the 

side channel itself, a-material savin~ of ,approximately $5,000 was 

made in the construction cost. ~ 

4 



~LATE I I I  

A. SIDE CBAN~EL IN OPERATION 
DISC|LARGE 2,100 SZCOI~D-I:'~T B. DI~UARGB 2,100 8XOOB~-FL~ 

C. DISCHARGE 6,100 SZC0~D-Ir~ 
D. L~'HAROE IA),O00 Sw'n.OI~J)-FEET 

z .  FLOW ABOVE C ~ K  WITH 
DISCHARGE 10.000 S~OHD-FJ~T 

R E C ~ D  D E S I ~  



We ter ~ Surfac6 iPr6~i'le s ..... 

Water s~face pr~ 
way for lhree :dischar~ 
The depths of Tlow'ar~ 
In the curved portion 

"L. ' . ..... 

were so nearly alike that r.they'plot~ted!~as~a~'single~l;ine.: :.The~Loro, • 

files well illustra~e :~the:effectiveness,:of/th~ : i 
station 2+18.0 and also, Show:the :~flow ~ ~owni!thc 

and absent from : anything:but~!very : small ~LSLII~fac 
discharges. Photographs •*:taken du~ing itheso'~ru III. 

Condit ions ' at ••Lower : end ~ 0f ~LI Chute :: /!• L ~ *~ I* • * ~ ~ 

As the reck river ~ed:~is!~ouite iStable ~d0~s~reamlT'rom:~the :iloWer 

end of the chute, little, attention::was :~aid :to ~thi*s •portion ~of ~the: ~i ~ 
structure. Photograph A i (*plate :,~I~). ~sho ~S!~,the ~iwater:ifr0m: ithle ~:c~te : : 

Should the jet issulng :from :the chute~:wr0ve:i~o 100sen:~ithei:ir~ckll 
in the river bed and threatcn:any:~damage :~t0"iZthe structure; i!a:!sma21 : 
bucket can, b e ::constructed ,i:at :i~he : end idf ::±l~e ~i-chute ~which ~wi~iJ,!ilift :' 
and spread the jet as.:shown ~in-~hotogra~h~O~(plate il~:),ii:iiA:~:sketCh ~: 
of a bucket which satisfactoriiy:~snroad:the : :jet:and shot iit~iial/safe 
distance, downstream :is shown~on%figure i 7. :~: Thisi~iinexpensive ~:bucket 
will eliminate ,scour direc~lF-.downstream!ifrom L~itheLiend,~ ~i:0f !:,,the :chute 

*For additional information on the :spreadlng,:of jets :of~•!~his~type 
see Technic al Memorandtun:No. '437 _on ~"Hydrau~ic Model:~'Studie s: ~for !,the 
Design of the Moon Lake Spillway." BY 2. N. : Bradley :, and :jr. B. !Dris]_~ 9. 

./" 

The Head Dischar6ei:Relation and the:Coeffici~nt of Discharge. 

A series of runs were made for the puroose of calibrating the 
spillway crest. The full line on figure 8 :indicates ~he head 
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A. FLOT! AT LO~E,R E~D OF CHUTE 
.':~ITH Y;O.~LAL TAIlgATER AED 
DISOHARGE lO.OOo 3ECONDoF,~!'T r 

B. FIEW:CONDITIO~S i~ RIVER 
~IT~ ~O~UL ~al£~TXR J3D 
DISCHARGE I0.000 SECOI;D-.~EET 

C,, JET SPRT2LD BY R£ISII~G FJJOOR 
AT E~D OF CHUTE 
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discharge =:relation ~ob'tained !~rom ~these runs. 

head of :Si95!fegt ~on;t~o .icr~st ?is required :i _ • 

discharge " o f  ~i0;000 ~;sec;.")~t. '-~ ....... ~:~ ' - ~ ' ~ ~ ' . :  ,:: ~., 

~Q ,. : CLH3/2, using L ,~=:i,180.21: :Teo~ <which:~,was~th 0length' of "-crost Tar-:i:/ 
rived:at when ~the ~ac Cresti~:was :~!tliplied i~bY i" 

at this point. , , : . . . . i  : - " "  - .~ 

A c k n o w l d d d  - . ,~:% : . . .  , . : ! . , , .  

The ,work :.in the.!hyd~,aUiic :laborat0rieg~')is ~under:"the:,goneraY 
dlrection~.of E~!~W. Lane. The ~:eonstruction ~an , Of ~th6 ~Tsy- ~: 
lor Park model .wa,~":~supervised~bY'i'~ . !'B,%Dr:is~o aSS:i~sted ~i,n 

~ . . . . . .  . . . . . .  , . . . .  "~ • : '  " j ~ : R . f i B r 0 : d k s  : ! : a n d .  .Junior En ineers~H..:,,M.::Mar,tin, ,~L ...... . ~.~,:, ~he -aboratory by, ..... g ~ ...... ~- ~ ...... .~ ~ .... . ........... ; ......... 
H..'.I. Brewei~. The:office~work~,:was.performed~by:.~R.~K. .~/iercK~ana ,A. 
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