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Subject1 Hydraulic model studies of Unity Dam Spillway--Burnt River 
Project. 

Description of Structure 

Unity Dam is located between the to�ms of Unity a.nd Baker, Oregon 

(Figure 1). The dam is a combination earth and rock:f'ill structure 

having a total drop of 55 feet from crest to stilling-pool. It inter­

cepts the flow of the l3urnt River to form a reservoir with an estimated 

capacity of 25,120 acre-feet at the ma.ximum water surface elevation of 

382000. A general plan of the dam is shown on Figure 2 and the spillway: 

is shown in plan and section in Figure 3. 

The· ou.tlet works and spillway, with designed capacities of 625 and 

10,000 s�aond-feet� respectively, are looe.ted near the ri�t abutment 

of the da.m.o The outlet, consisting of a single 7.5-foot ID ciroular 

timnel, curved in plan 0 has its exit in the ri�ht wall of the spillway 

stilling-poolo The spillway is controlled by two 24- by 16-foot radial 

gates 0 is straight in plan, ite centerline making an angle of approxi­

mately 84 degrees and 37 minutes with the axis of the dam. 

Scope of Tests 
,, 

�eoause of uncertainty as to the ability of the spillway to pass 

t� discharges required while maintaining flow conditions not detri­

mental to the structure itself and $Urrounding top�graphy, it was 

decided to conduct a thorough investigation of the original design 

through the media of model tests. 
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To explore oompl�tely the perfonnanae characteristics of the 

structure. the schedule of teats was arranged to give� adequate indi­

cation of each of the following: 

lo Approach conditions to the gate stru.cture for the 

original design and for each of six alternate 

designs tested. 

2o Coefficients of discharge for the gate structure �or 

eaoh of the approaoh designs. 

3. Pressures experienced at critical poi�ta on the gate 

atru.cture and stilling-pool for the final design. 

4. Flow oon.d1Uons· in the chute and stilling-pool for each 

design. tested. 

S. '!'he maximum ta.ilwater range for the original and final 

designs. 

6 • .Amount of scour below the stilling,,-pool for the 

original and nine alternate desip_;ns. 

?. The effect of outlet discharge on flow conditionm in 

the stilling-pool for the final design. 

Summary of Reaylts 

lp 'l'he approach used in the original design was not completely 

aatiefaotor;y above 80 percent maximum discharge because of turbulence 

caused by the abrupt transitions used. The use of other designs 

, incorporating elopes and curves to soften these traneitiona did not 

improve the pe.rtormance sufficiently to .1uatif7 the additional cost. 

This was particularly true in view of the infrequent intervals during 

which the strueture would be required to carry a diso.ha,rge greater than 

80 percent maximum. 

2o It was found that the original approach and gate structure 

were capable of passing flows approximately ,.s percent greater than 

for the maximum designed (Figure 8). The maximum discharges for all 

of the revised approaches slightly- exceeded that o1 the original 

design. 

s 



• 

-

" 

3 o  Pres sure s tudies were mad$ along the cent erl ines of the 

channel s on each s ide of the gat e  s tructure and at various point• in 

the s t ill1ng-pool o The re sults of these studies are shown in 

Figure 9 .  

4 o  Flow condit ion• were di scovered t o  b e  satisfactory in the chute 

as originally des igned. I t  waa found ,  howner ,  that the normal tailwater 

in the s t ill in�pool vaa approximately 2 feet low for sat isfactory 

functioning '1f the h7d.raulio jump in the pool . 'l'hia resulted in a large 
s econdary wave about 60 f eet downstream from the end of the pool walls  

(F igure 110) and decreased the allowabl e tailwater range . After 

ext ensive experimentat ion with regard to the most efficient means for 
combat ing this condition, a J o S-foot step at Stat ion 3+?0 . 16 ,  a S . 5-f oot 

s ill at Stat ion 4+25 , 15 and a series at pool f illet s were f ound to give 

the best result s (Figure 10) . Thes e did not ent irely eliminat e the 
aeoonda.ry waTe , 'but made the . looa�ion of the jum� more sat isfactory and 

gave a '.)-foot range af tailvahr (F igure 12) . 

S o  The original des ign allowed a maximum range of the normal 

ta1lwater elevation of 2 feet o !y th� use of the pool des ign described 

above ,  a range of 3 feet was easily obtainable .  

6 .  The model waa run for a total elaps ed time of 4. S h0t1.rs at 

T&rioua tailwat er elevations with a j .O-foot dentated step ,  a 5 . 5-toot 

s il l ,  and s t illing-pool f illet s in place.  The scour was found to be of 

small consequence , and could b e  principally attribut ed to  the a econdary 

vave ment ioned above (Figures 12 and 14) . Removal af the dentated s t ep 

resulted in severe s cour downstream (Figure 16 ) . 

?.  The outlet  flow was found to be  so small as  to  b e  of little 

inf luence on flow conditions in the stil ling-pool (Figure lJ ) . 

Description of Model 

The model of Unity Dam Spillway was cons tructed to a soale af 1 1 36 

and consis t ed of a headbox. the entrance and channel at the spillwq, 

and a tailbox (Figure 4 ) o The outl et was added at a lat er dat e .  The 

6 
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headbox was made of wood vi th light sheet-metal l ining and enclosed 

a rock baffl e for flow distribut ion ,  a portion of the topography' 

upstream from the gate s tructure , and a :port ion of the gat e structure 

propero The spillway entrance and channel were oonstruct ed of sheet 

metRl and wood. The tailbox was cons truct ed in the srunA manner as 

the headbox and included a hinged , wooden canvas-l ined �ate for 

regulat ing the tailwat er elevat i on .  

Water oolumns at tached t o  pi ezometer openings in the head and 

tailboxes -were ut il i zed to measure the res ervoir and tailwater 

el eva.t.1ons . 'l'he t opography Cit the approach area repres ented in the 

model was formed of a mixture of concret e ,  smal l rocke t and sand . 

'l'hat of tbe s t il l ing-pool area was formed of sand only so  that eros i on  

coald b e  easily studied. 

Approa.ch Studies 

The original prototype d.es ign provided f or a right angle trans i t ion 

between the upstream faoe of the dam and the vert i cal left wall of the 

gat e s tructure (Figure 2 ) . This  vert ical wall ext ended baak t o  

Station o+99 . 70 ,  93 . 37 feet ups tream from the crest  axis , i t s  height 

decreas ing at such a rate as to remain flush with the face of the dam . 

Dur ing the initial t est  run of the model 0 before the radial RB,tes were 

ins talled ,  it was obvious that cons iderable turbul ence was inherent in 

the approach· channel when the maximum water surface elevat ion of 3820. 0  

was reached . Thi s di s turbanoe was caused by the inters ect i on of flow 

across the face of the darn wi th that parallel t o  the &Y.ie of the 

spillway. The cond it ion was concentrated almost exclus ively al on� the 

left  trans it ion wall ,  that port i on occurrin� along the �i¢1t apnroaoh 

wall being of minor ma.P,n.itude (Fi,c,,re 5 ) . 

I t  was decided to  ins tall the gates and to  det ermine at what 

dis char�A , with cons tant pond elevat ion of 3820 . 0 ,  this turbulence 

became appreciable . If the cri t i cal discharg� proved to a:r,proaoh the 

maxitmlm des igned capaoity of 10 , 000 s econd-feet , it might be advisabl e 

t o  retain the original a:pproaoh. Testa  shoved that such turbulence 

8 



A. Entrance to spillway. 

B. Flow of 10 , 000 second-feet . 

c .  Flow of 10 , 000 second-fee t .  
Turbulence a t  left approach 
wall. 

APPROACH CHANNEL STUDIES ,. ORIGINAL DESI GN 

FIGURE 5 



FIGURE 6 

A. Revised Approach N o .  1.  B .  Revised Approach N o .  2.  

c .  Revised Approach No.  3. D. Revised Approach N o .  4. 

E. Revised Approach N o .  5. F. Revised Approach N o .  6. 
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b egan to f orm at 8 9 250 s econd-f eet  with a;ymmetri cal �at e  op erat ion ,  

incr eas ing rapidly in mt.i..c::n i tud e a e  the flow wa.E! increas ed t o  

10 . 000 a e ccnd-f � a t . The cri t ical dis chs.rge was therefore shown t o  

b e  s l i ght ly mor e than 8 0  :percent maximum. 

S ince the occes i ::me when it woul d be  neces sary to pas s the maximum 

fl ow through t he s t ructure would probably b e  rar � .  i t  seemed reasonable 

to :r e co:nl"' end the r et ent ion of the oriP'.'ina.1 approach d es iB;?l .  Rowever o 

i t  WlHl requos tecl  that an nt t ern:pt b e  made to improve the approach 

condit i ons at h igh dis charges .  Several d e s iP,ns wei• e  tes t ed .  The f irs t 

r�v i f d. on ('!l' igures 6A fmd 7 )  cons i s t ed of ext ending the gat e s t ruc tur e 

s id ewe.l J. s baci: t o  Stat ion 0+99 . 70 with a cons tant hei�ht great er than 

the ma.xinum wl1 t er surface el P.vat i on .  The corners at Stat ion 0+9° . 70 

WP.re roun(led ·t o a 6-f'oot radius t o  promote  smoother fl ow at the.t point . 

Tha performance (F igure 6A) of this  entrance was an improvement over 

the original , but was not ent irely eat i efact ory ,  

Revi s ed Approaches 2 ,  3 ,  and. l� (F iguro 7 )  were att empt s t o  make 

the t rans i t i on f �om the upstrear.? dam face t o  the approach channel less  

abrupt by sub s t i tut inf': vari ous intermed iate sl op�s . In each ca.s e ,  thf! 

turbul ent area. s t ill  exis ted ,  al thou.p.;h reduced in ed. z P- .  Figure� 6:B , C ,  

and D show the flow in thes e approaches . • 

Revis ed Approaches 5 and 6 (F igu!"e ? )  were modif i cat i ons of 1 .  with 

the curves at the ups tream encs of the two wal l s  ext ended to b ecome 

- s em i circular in plan . The performance ,  Figures ,SE end :F 0 was s omewhat 

improved over th� f ormer 1es iP,na . Tes ta  were als o  m�d e on thA ori �ine.l 

approach with one �at e open .  Whan the riP,ht �at e  wa.s open 6 · a  me.:id.nrwn 

flow of ap:proximat ely S s 1.!00 B ACond-f e�t o,:,nld b �  pas :'l ed trith a res ervoir 

elevat ion of J820 o 0 .  No npnreciahl e turbulence  in the approach channel 

wae apparent . Measurement of the maximum flow wi th only· the l eft  gat e 

open was not mad.e 0 but it  was ob s erved to be  of about the same magni tude 

as that f or the r i ght  �t e .  No unusual die turbanoes were not ed in thi s 

cas e either . 
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Upon bala.ncinr.; th� eos t  of the ve:rious r evi� i onc  ngri.ins t the 

performanoe obt ained 0 it was c ec ided to r�tnin the. cr f r:inal ap:proacL 0 

because of i t !'J  l ow cos t a.nd adequat e per:formanoe up to  80 percent 

maximum tia charGe •  

Spillway Cal ibrat ion 

Extensive t e s ts were run on each approach exc8J')t Noe .  ; and 6 t o  

obtain data for plot t in� head dis charge and coeff icient curves , 

f igure 8 .  Examinat ion of the curves for the original ap�roaoh ehow a 

maximum f low of app�oximat ely lO e 350 eeoond-f eet f or a head of 16 feet o 

or J o .5 percent more  than required . Rev�s ed Approaches l o 2 .  3 0 and 4 

gave sl ightly greater d.is cha.r�es than the original des ign at equivalent 

heads , but the advantages of thes P des igns were not cons idered suff icient 

to warre..nt  the additional expense .  

The original approach channel was again tested with the ap�roach 

floor raised t o  elevat i on  ;804. o ( the same as that of the crest ) .  The 

maximum discharge for this s etup Wfl.s about 92 percent of tha.t reouired 

(F igure 8 ) , oone equently thi s arrangement ws,s abandoned . 'l'hl":I orh:inal 

approach channel was therefore recommended ne the f inal des ip.;n.  

Preli1lsure Stud_iee on Crest 

Piezometers were ins tall ed on the crest as shown in Figure 9 .  

Pres sures and water surface prof iles were taken for d ischarges of 10 , 000 

and .5 , 000 s econd-f eet . The :pres sure distribution was sat isfact ory, e.nd 

no points of negat ive pressure coul d  be f ound.  

Stil ling-,pQQl Studies  

The original st ill ing-pool d es ign provided for the plaoinp; of a 

2 . 5-foot dentated s tep at Stat ion 3+70 . 16 and a ,5 . 0-foot combinat ion 

Rehbock s ill  at Stat i on 4+28 . 66 ,  ,58 . 5  f eet downs tream f rom the dentated 

step (F igures 10 and llA) o This arra.neement was incorporated in the 

model and a discharge correspond ing t o the maximum prototype of 

10 , 000 second-feet allowed t o  flow down the spillway . The tailwat er was 

14 
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A .  Stilling pool and topography 
downstream. 

B.  Position of hydraulic jump for 
maximum di scharge of 10,000 second­
feet .  Tailwater El . 3771.0.  

c .  Position of  secondary wave . Maximum 
discharge of 10,000 second-feet.  
Tailwater El . 3771 . 0 .  

STILLING POOL STUDIES , ORIGINAL DESIGN 

FIGURE ll 



hel d at elevat i on J??l (normal tai lwat er elevat i on ,  F i g�r e 2 ) . · A  

not i c eabl e  s e condary we..vFJ exi n t ed approxim8. t ely 60 f e e t  d.owns tr.,run 

:frolI! the lower end of the t ra ining-wall!! , a.nd the hydraul i c  j1.1t1:p 

occurrod too far down s treu.m on the apron , indicat in� a def ic i ency of 

tai lwe.t er , F ie;ur es  llB a.nd C .  l3;y rais in� the tai lwa.t a r  surface 2 f eet 0 

thi s wave disappcured , ind i cat ing th1:1.t the pool fl oor shot..ld. b e  l owl;)r �d 

that a.,iount . .Howl'lvar . be caus e of tha  cos t of such excavat i on ,  it  was 

dec i d e d  t o  s e e:.: another s olut ion . 

The he i gh t  of the d entut e <l s t ep was i i r s t  changed t o  J . O f eet  and 

ther.. to ) . 5  f e et  in a11 eff ort t o  remedy the obje c t i onable  f eature s . :No 

d if f erence in the relat ive �ff e c t iv enes s  of A.ll.Y ono of th� three  s i 3es  

coul d b e  not i c ed , exoa:pt that the la.ri;e s t  s t ep s ee:rn ed to  be  tb s more 

pref erabl e f or the l ow dis charge condit ion s . Previ ou.s experience  tei 

indi cnt <?d t, ·-:,e. t i t  was b e s t  t o  have the eff e c t ive he t�ht of the t ee th 

in the d entn t ed e t ep a qu.a.l to the th i ckne a �  cf  th � ,j e t .  S ince tr, A  .' "t  

was approximat ely 3 . 0 f e et t h i ck ,  it  wa 2 f. e c i c en t c  us e the J . 5 0-f oot  

s t ep ( eff ect ive hAipht about ; . O  f ee t  b e caus e of  the  0 . 57. f oot tr. ick 

f il let  lat er ins tall eQ b etwe�n th� t e eth , Fi;:;ur e  10 ) .  

The R�hbock s il l  was t hen moved ups tream t o  a p o int  oorrerpond 1ng 

t o  Stat i on 4.f.21 . 40 on the prot oty-pe . �hi e  moved the pos i t i on of the 

jump ups t r eam , but caus ed a marked amount of wash over tho t :ra ininr,­

wal l s  at the higher dio cha.rges . The s econdP-.ry wave mcvec un f: t r 1:,�m  

1 5  f e e t  f roin i t s  ori ginal pos it i on ,  but •,re.s s.pprecia.'h ly incr 0tts ed i:i; 

s i z e .  Thi s co lut ion wns the refore  oons id erod t o  b e  1.md es irn'hl e .  

A J . 50-f oot s i l l  was n nxt y la.ccd. at StP.t ion 4-f.28 . 21 .  This caused 

th,;i s eoond:e.ry wa ve  and the wash ove r the tre i nin�wa.lls  t o  disap"':"'ear , 

but d.ecrea.s ed the ta.ilwat er range suf:f' i c i Ant ly t o  r ender it  unsat i sfactory . 

A s eri es of f ill e t e  was th en inst alled in the pool (:F i;;ure 1 0 ) . The 

s il l  wa� left  at Stat ion 4+ 28 0 66 but increas ed to 4o O feet in height . 

Thi s proved t o  be  a very po or des i,:n as i t  caus ed the junrp to move 

b eyond the l imi t s  of the training-wall s , and r ed.uoed the tailwater range . 
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Subs t i tut ing a 6 . 0-foot s ill  for the one above increased the tailwat er 

range and forced the jump ups tream . but the s econdary wave increased . 

The s i z e  of this  s il l  exceeded pract ical l imi t s .  

I t  seemed advisabl e ,  therefore , to  move the s ill  ups tream . A 

5 c  0-foot  s ill and a .5 ,  5-foot s il l  were tried. at Stat ion l.425 . 15 0 with 

the larger s ill  proving the more sat isfactory .  Thi e des i� P,ave the 

fol lowin� performance  (F i�re 1 2 ) : 

1 .  Di s charge : 5 0 000 second-feat , tailwater vari ed 

between l im i t s  of 3765 . A  and 3767 . 8-- cond i t ions 

very sat i sfactory . 

2 .  Discharge = 9 , 500 s econd-feet , tailwater  vari ed 

between l imit a of 3768 . 1 and 3770 . 1-- cond i t i ons 

very sat isfactory. 

J .  Di sch�rge = 1 0 , 000 s econd-f eet ( d es i";'ll maximum ) , 

tEdlwater varied between l im i t s  of ele1rat i ons 3768 . 0 

and 3771 . 0--condit i ons sati sfac tory . The nos i t i on 

of the front of the j'um� was ap�roxtmat Aly 20  feet  

ups tream from the . end of the tra.ininP,-wall . There 

wns no  wash over the wal ls . Th� s econdary wave s t il l  

exi s t Ad a t  normal tailwat er 9 nut was reduced i n  s i z e .  

4 . Di s chnr�e = 14 0 000 s econd-feet , tai lwater held at el eva-

t ion 377h . 0-- the hydrauli c  Jump remained in the pool . 

I t  was therefore recommend ed that the f inal prototn,e pool d es i,.n:n include 

a 3 . 5-foot dentat ed s t ep at Stat i on )+70 . 16 and a 5 • .5-f oot dentated 

s il l  at Stat i on 4+25 . 1 5 ,  wi th the f ille t s  as shown in Y i ,�re 10 . 

Pre ssure  Studies  for St i lHnm:-nool 

Piezometers  were ins t::illed in the s t !.J. l inr,-pool a.s s:hown in 

ll'if;lll'e  9 .  The pressure di s tribut i on obtained f rom these  p ie zometers 

i s  nlotted  on the a ame f iP-;Ure as a mat t er of record . 

Out l et Studi es 

The outlet works were instal led .af t er compl et ion of the sp illway 

s tudie s .  Thi s i s  shown t o  the r i .�ht of the spillway on Figure 13A. :Becaus e 

of the relat ively low-maximum d i s charge of the outlet  ( 625 second-f eet ) 
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A .  Po sition of hydraulic jump . 
Tailwater El.  3771 . 0 .  

B ,  P o s it ion of hydraulic jump . 
Tailwater E l .  3769 . 0 .  

C .  Posit ion o f  hydraulic jump , 
Tailwater El,  3768 , 0 .  

STILLING POOL STUDIES 
MAXIMUM DISCHARGE OF 10 ,000 SECOND-FEET 

RECOMMENDED DESI GN 

FIGURE 12 



A. Downstream portal of outle t .  

B .  Maximum flow through outlet ; 
625 second-feet . 

c .  Maximum flow through outlet 
and spillway. 

OUTLET WORKS , RECOMMENDED DESIGN 

FIGURE l3 



in comparison t o  that of the s:pillwa.7 , no trouble  was ant icfpa.t ed. 

A s er-ies  of tes ts  was made with onl7 the outl et dis charging and als o  

with the outl et d l schnrging in conjunct ion wi th various spillway flows . 

No detrimental conditions vere ob served, and the des ign was considered 

to be satid'actor1 . Ji�re 13'.B shows ma:d.mum discharge through the 

outlet , and Figure 130 shows maximum discharge 'both through the outl et 

and over the spillway.  

Scour Studieg 

The f inal recommended pool design included a 3 . ,5-foot dentated 

step ( effective hei�ht approximatel7 3 . 0  f eet b ecaus e of the f illet 

used , Figure 10 ) .  In making the scour tests , i t  was decided to use a 

J . O-foot dentat ed s tep to assure material displacement which in all 

probability would be more pronounced then that occurring on the 

prototne . Figure lSA ahows the bed previous t o  the s cour t est s .  In 

the first  tes t  the model waa run at the maximum dis charge of 10 ,000 

second-feet f or 90 minutes while  the tailwater elevation was maintained 

at 3771 . C .  Very lit tle s cour was noted at the end t::lf thie  t ime 

(Figures 14 and 1.5]3) . Tb�re was very little displacement of the material 

on both s iaesl opes 0 but a small amount of the riprap directly under the 

secondary wave was moved. Mos t  of the mat erial moved from i t s  original 

location was deposited immediately downstream f rom the sill . 
The model was next run at maximum dis charge for an additional 

90 minutes at a tailwater elevat i on of 3?69 . 0 .  The topograp� below 

the st ill in�pool was not reset 0 thus �iving an indication of what the 

scour would be at the end of 180 minutes . The low tailwater caused a 

turbul ent condition which moved material from the nos A of the f ill 

embankment and from the B ide topograpey at elevat ions 3774 and 3115 . 

!Jo movement was not iced on the ri ght slope . The :pocket formed in the 

riprap on the 0 . 10 slope was slightly larger , and more sand waa depos ited 

immediatel1 downstream from the s ill, Figures 14 and lSO o  
The third te st  cons is ted of running the model with th� same discharge 

and a tailwater elevat ion of 3768 . 0  for an add itional 90 minut es .  fhe 

topography was again left in the position it  had as sumed in the pre?ious 

tea t p  I t  was found following the teat that more scour action at the 
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A. Topography below stilling 
pool. 

c .  Scour caused by flow of 
10,000 second-feet (Tail­
water Bl. 3771.0 for 90 
minutes 3769.0 for 90 
minutesf for 180 minutes­
model time . 

SCOUR STUDIES 

FIGURE 15 

B. Scour caused by flow of 
10,000 second-feet (Tail­
water El. 3771.0)  for 90 
minutes-model time. 

D. Scour caused by flow of 
10,000 second-feet (Tail­
water El. 3771.0  for 90 
minute s ;  3769.0 for 90 
minutes  3768.0 for 90 
minutesf for 270 minutes­
model time. 

WITH 3.O-FOOT DENTATED STEf AND 5. 5-FOOT DENTATED SILL 

RECOMMENDED DESIGN 
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occ:1x:· c J. ,  r o £ul t inp: in tl,e :· 01·rno.t i on of a s t ee:p ban-:.: 011 that s i� a .  

1'.hc G'.'lla:.:-�emont of the pockP.t  in the r iprfly., , and th e d eµof li t i on of 

mn.t e.r iiil :-:01rr.as t .r eal:i f rom the s il l  had c..1.ls o  cont inued (Fi�.ire 15D) . 

Tho s cour c on ,l l t l on;:; ind i cat ed "Jy tlH' 'O r:?rf onnancA  of th 0 m odel 

ln th� e.b ove t ns h  wer e not suff i c i ent  to  caus e c oncern ,  l eading; to the 

� onclu� i cm  t�l'-t th� pool :le s ign chon en. would perf orm eat i sfa.ct orily .  I t  

wa.s sugges t ed that. t h e  worth of t h e  d entated s t ev could 'b e  r'l�m ons trat ed 

m or e  conclus ive1:/ b:,• -:- •�j, snt inr: the a.�ove s eries  of t e s t s  wi thout i t . 

Thi s proc edur e •.·:o. � f e ll owed , th0 resul t s  �howin(; conclus ivel y that the 

d An t a.ted e t e-p , ·r s  n"cc s :r n.r--.1 to  r€'dUCP. th e v""l oci  t,y of fl ow ent Arin,<; the 

'pool and t o  a .V in con..-.1t ere.ot inp the ef"-f ect s of a no rmal tailwat er 

insuff i c i c>nt f n-: T>!'O;JF>r op!?r6.t i o!l of the hydraul i c  .1uzny., . In al l ca.s ee , 

the ,hmrp occurr�cl t oo fE�!" downs t r f'?-am • wit h  con!'l �quent s evere scour ,  when 

th e d ents ted  s t e·p '-!f<. e' r eri<""1r;d .  The rP !:IUl t s  of 0ol'lparabl e s c our t es t s  

for the c. ente:. t cd  s t r-,p l' emove<l are sh own on Fi�e 1 6 .  

Recommend at i ons 

In v i ew of the  model r e sul t s  obtainea , the.  fnllnwin� recomm rmdat ions 

are mad e :  

1 .  ThE1.t th .,.. ori 1:-inal approact 1
1 e  r e t n j_ !1.ed  1� ncous e thP. 

turbul ence  inheren t in  thi F  ces ign a. net  not a:pr,- ear 

e ::�'?pt nt  h i f1:h di s chE.1.rgH and b e caus e of the adcH­

t i onal coa t �, nvolvfld in  the  r-.1 t crnr. t e  n es if;ns . 

2 .  Tb.,.t the oriJ>'.inaJ r:e. t e  s tructure P-nd (:ht::.nnel b e  

:; .  

retntn t:>� . .  

ThE',t a 3 .  5-f oot  d ent n+, P.d s t ep ,  a 5 .  5-f oot coll'b i na. t .1 on 

Rehbock: s i l l , and a S P-r i e s  of f i l l e t s , an shown in 

F ip;ure 1 0 ,  be ina tnl l ed in  the l\ till ini:;-pool t o  

r educe a cour and incr Aas e the t a. ilwa t er rnn1;P- . 

25 
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Reviewer 1 s Not,!9 

The model s tudy- on the Unity Dam Spillway was :perf ormed in 19J6 o 

Thi s re-port was prepared in 1946 from the original notes and d.&ta. 

Naturally 0 methods of testing and dee ign conceptions have changed in 

the intervening tan yea.re v thus , the logia followed in the t est  program 

described in thi s report differs somewhat from that which would be 

followed today. 


