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Bert.lett Dam 1a part ot 'tbe Salt Jli•r ProJec\ Dh1" Pboem..x, A:r1zoDa 
(PiguN l) • The apilln.J 1D the ript abut.mint 1a a gat.e-controlled 
creat action ~il2c onto a l~:toot-w!de, concrete-linld chute. 
The chute 1a supRelftated, cunes to the lett, ud terrainates in 
a nip bw3lret. Tba deaip discharge capaei'7' ot the spillft1' 1s 
1'15,000 eta. 

Orig:lnall7. tlow trm tbe tllp buclrat tell iD an excavated chamlel 
leading to the riftl' obaJmel. The cb'op t'l'01ll the eat ot -tate 
excaY&1ied channel to tbe ri'Nl' bed was about 100 teet.. The rock 
in tb1a aN& is compoaed ot we tnea of gram.ta. Om iar a coarae­
pained aram.te •vere~ weathered to irNgular deptba . 

!hia 11Ntheffcl :rock 1a wak am eaatq eroded, but 1il:le ullderlJiDI 
rock 1a bard atd 8IOUDd. Thi other 'Ql)e ot paS.te ia tine gre.imd~ 
eaap1tent, reJd.ata.t to eosion. '.l'.bree d<mlmrn'\ qatema '1 
Join.ta attect both l"OCk ~a-t'wo mar-Wl'tical IQ'llte• am om 
!rfttgularq deftla :bo:r:llscmtal ....... 

Floo4a 1n 1942 md 1965-66 ...,..iy el'Ollad tlle ueavated obumel .. 
Prior to the 19'6-<66 tl.ood the e>wmel wu npaired b7 placiqr ws 
CO'DCftW 1n zrew:f :arS :ac alls am l>loelaJ iD t:t» badly erodild port.icm 
ot the elwmel DIU" tba dOIIDStrna end ot the dalte (Piguft 2) • 
!be 196~ apillftl' tlaaa e.U.W a'i 28,,00 ct'• tl"Oll mar •dam 
n•rvotr alaftt1on., wubed ou-t or ua:lendlll4 1ibUe concnte aloe 
ad bloclat 1D aewnl Uft8 {Figuft J). !:l"osiOD ot t.ha rock RS 
qui W rapid where the CODCftW bed 0'¥81'1'dn 'b weak, weatbeNd 
pan! te . At t.be bull ot tbt ateep poru.on ot 1ibe eroded cblroDal, 



about 100 .feet dolm9-tre• tran the coocrete cbennel, ooe n• 
eroded 1n tbe weathered rock to • dep1l>. ot about 1, f'eet .. 

R•11Ual WOl"k in the cbanDtl d\er., 1915.,-66 t1ood coaatat.ed ot 
~ daml&ed ccmcrete blocks Cd pl'OtffUtJc rock IUl'tac•• with 
.tm:.Md or ~ p1INd oc:norete wboNd to \be t'GCk 
(filve• 4 aJ¥I ,). !be J:rT4ral1c model ~• deacrlbed 1n tJ:d.a 
report, wre ,crtonaed to ~ oblxJMl 111pro•Wi or e4dit:imal 
prowotim neoe•1a17 \o preverct ~ 8l"Olti,an near t.be apW.wq 
c'tll\e Ind iO ~ '- but, ~ of ~ ibe 1&tM. 

tBI lll>IL 

De lalOO aoala model ot ta ~ <name 6) 1nol.\lded tbe 
IPll'OIIOb @elmel, oren, oaa1,:r01 caw•• P"l'•, ~ 
ccmo.rne-lined cbute, and. t.be ~· cbamel fl'Qll tbe o.baw 
donMtinD '° tbl utun1 ~ ollamM.l. • .,m...,. • 41._ 
cbari• oblmWl were ot OGllCNW ~J '\he pt.en wue tGl'lllld 
1n woad mt b oon\rOl pwe wre .se ot lbeet. ~. two porUcu 
ot 1.be r:laht bank near '\bl dOlr:ut.rNm m1 ot tlw difOhlrae channel 
wen Nde NIIIOfabla tn au.~ tbat llddiUcml ncaftticm. 1n 
thia c-ea JD:liht iqirove 'ihe p~ operatS.cn. 

!be ~· aba1me1 wu ~ 1n ~ nth a eonteux­
aboldJC tbl ~ teat.a.N• u ot Z...,. 29, 1966 

(Flp:re 7). lnlaqed ~O p:dnU NN al.80 \lied .. a 
g"'14e in ~ tbe -.tel. 



OIH 9RtratioA 
Various eaabinatiou ot gate openiDga wre teated (Pipn 10) 
to deterai.Dt tbe beat CQIDh:lne:tioo ot gatea tor regulating the 
tlow. tlleae teats showed tbat cloaiDg the right gate wUl reduce 
'\be tlow ~nt on tbe right bank along tbe edge ot tbe 
paved area ad increue the iq>i-ement &lolls tbe lett bank. 
W1 th tba let't gate cl.osecl, the rewrae is t.rua. Theae now condi tiona 
were more pronounced wbeu either t.be l.ett. or right ,ate was operated 
sbgly. !IJe tests &bowed that all three gates should be opened 
equal:b' tor beat openttcm. 

QIIIDi P:gpt,tqtigp 

!Yen with all three gatea equa.l.ly opened, port.ions ot tbe tlow 
impi~ on tbe lett aDd riibt aides ot tbe discharie clwmel beyond 
the limits of the paved area. Theee ueu ot impingement are 
subJect to erosion d~ tutun apilla_y 4iachargea (11gures 4, 
, and 8) • lroaion on the right aide 1'ill occur tar enough down­
stream that it is not likely' to eDdqer the structure or UDdel'Dline 
1:he paved area (Figure 5). lroaion JD8"¥ OC<Nl" adjacent to tbe 
left concrete wall ot tbe apill.WQ" chute aDd farther dOWDStream 
along the lett beDk (Figure 4) • .Additional. pa'riJJg ahould be extended 
to prevent this erosion (figures 9 aid 11) • 

Spill~ diaehargea have eroded a 15-toot-deep l:lole at tbe base ot 
the ateep al.ope in the prototype d1echarge channel {Figure 4). 
Further spill~ operat1oo po1&ibly Yill increase the size ot this 
hole and UD4ermf.ne tbe concrete paving on the steep slope.. Tl:da 
bole abould be tilled wit.h concrete e.xteming tram the exiatil,g 
concrete on tbe upstream side to the rock on tbe tar Bide of the 
poo1 (Figures 7 and ll). Sloping tbia CODCrete till dowmrard f'l'om 
approzimatel.1' el. 1635 to el .. 1615 in tbe direction of tl.ow alcmg 
tbe existi1'g channel (Figure 7) will tlu.sh loose roek downatream 
du.riJJI epUl.ny operation. 

At tlowa ot 100,000 and 17',000 eta {Pigure 12) part ot the Jet 
impinged near the t1rat ridge in tbe downatream portion ot t.be 
discharge cbannel beyond the paved area. DJ.scharges ot this 
apitude will probably cau.ae conaiderable erosion in tbe prototytpe; 
hollnw, the damage w1ll be remte tram tbe apillway chute am 
probahly mt require repair. 

A high rlqe ot rock exten4a part4 across the discharge wnnel 
about 100 teet doaatream trom the baae ot tbe steep al.ope; about 
2,0 teet tart.bar dOWDfJ'tl'eam, a aeOODd cont~ ride• protrudes 



into the dlarmal. It wu t1rat. tboughi t.bat. t.bese ridi•• might be 
tnpp~ looae rock 1n 'the cha:anel am caua111i a "ball 11111" t7,e 
ot e~on daace. 

'the two rid&•• •n couvucted int.be model ao tbat tbe obmmel 
could eui~ be tea'\ed 1'1.th and witbollt the rJ.dgea in place 
(Pigure lJ}. Teata were run a~ d18Cbugea ot 20,000 eta and 
;o,ooo eta to detend.De tbe etteet ot l'emYUli either or both 
ridges. TM t.e1ta 8boNd that. u;, l.ooae rock t.bat Jli&ht tall 
into tbe chamael will t1uh rn ta area, 1fi 'lb or wi tbout t.be 
ridge• in place. A.ctu1l 17 the ~tr.a rid&• ID1 iba uiatS.Dg 
wir a\ approna~ el. 1640 in '\ba Wt much ot tbl disclaarge 
cbeqpe1 (Ii.pre 14) aid in llllintaiai:ag a pool tor tl.on up to 
JO, 000 eta. Thia pool appeand to ablorl) part ot t.ha Ufl'Q ot 
tM telling J•t wbioh would reduce the eroaicm dUIIC• {FiguN 14). 

l. The m4e1 contir.laed tbat. the erosion dlUlllp in the diacbarge 
cJun:mel waa llm8t entirely 4'Qe to the impact. ot the now impillgit11 
on tM badly fractured rock am 'bnald.Jag it looee rather than to tbe 
~ ot looN rock in tbe turbulent tlow (Fipre 9) • 

. 2. Repain made atter tbt l~-66 tlooda tppeal' to be well located 
bu.t '\.be paYiDg abould be extended a ll ttle higbar and. tart.her 
downstream a1oDc the lett bank (Pipre.a 4, 9, and 11). 

3. !be deep eroaiffll hole at the baae ot the steep elope ~ul.d be 
tilled with concre"8 (J'tguru 4, 7, Qd ll). tbis concrete till 
ahoul.4 utem troa the exiati.J>g oo•rete on the upatreaa 114- ot 
the bole to aOUDd rock on the tar e14e. !be tloor lhoul4 slope 
d<JWDIIIU'd to tJJe l.ett in the dinction ot now to tl\llh 100M rock 
trom the chanml. 

4. At tlou greater than about. 50,000 eta, part or the Jet will 
b,piJt&e ill '\be domatreaa por\i® of tbe 0-oa:anel be,-oDd tbe paved 
ana (PJ.aure 12); bowlver, 81"Q8ion damage will be reaote from tile 
apillwq ad should m\ requin npUr. 

, .. !ha spillway ptea abould be equalll' ope.ned for beat open"tion 
(Figure S). . 

6. !be wo ridges pari.ialq block:1xag the dowmstream em ot tbe 
cbanael eboul.4 mt, be rumed (l'igure lJ}. 

4 



7. 'tbe upstl"eam ridge aDd the exieti11g weir in the Wt branall 
ot the ch•unel bel.p torm a abeJla. pool at tbe base ot tbe paved 
slope tor tlon up to ,o.,ooo cts (ripn 14). This pool aids 1n 
absorbing aoma ot the oergy in 1.be Jet IIDd in reducil1c the ero8i0ll 
daage. 
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j P2 5- D- 59 170 

BARTLETT DAM SPILLWAY 
DISa-IARGE CHANNEL EROSION AND REPAIRS 

PRIOR TO THE 1965 - 66 FLOOD 

Figure 2 
!Report No. Hyd-576 
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A. Note the undermining of 
previous channel repairs. 

I P25-D-273~ . 

Figure 3 
Report No . Hyd -576 

B. View looking towards 
right bank. 

c. Note both vertical and 
horizontal joints in the 
weathered rock. 

BARTLETT DAM SPILLWAY 
DISa-IARGE CHANNEL EROSION 

Caused by 1965-66 Flood 
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Figure 4 
Report No. Hyd-576 

Water stands in a 15-foot (4,57-meter)-deep hole ·eroded at the base 
of the steep slope. Areas subject to future erosion are indicated 

, by the arrows. 

B.ARTLE'TT DAM SPILLWAY 
Repairs to Discharge Channel Following 

the 1965-66 Flood 
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Figure 5 
'Report No. Hyd-576 

Areas subject to future erosion are indicated by 
the arrows. 

BARTLETT D.AM SPILLWAY 
Repairs to the Discharge Channel Following 

the 1965-66 Flood 
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Figure 6 

Report No. Hyd-576 

The extent of concrete paving placed , 
in discharge channel following the 
1965-66 flood is painted white. 

BARTLETT DAM SPILLWAY 
The 1:100 scale model 
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Figure 8 r 11 

Report No. Hyd-576 

A. 10,000 ifs (283 ems) B. 20,000 e'fs ( 566 ems) · 

le. 50,000 efs (1,415 ems) 

All flow: through three gates equally open at 
Reservoir elevation 1803 

The areas of flow impingement on the left and 
right banks beyond the white paved area are 
indicated by the arrows. 

BARTLETT DAM SPILLWAY 
Flow in Discharge Channel 

1:100 scale model 
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30,000 l is- ( 849 ·ems) B. 

- -

Figure 9 
Report No. Hyd-576 

- r 
175,000 cfs (4,952.5 ems) 

C. Erosion resulting 1from flows of 30,000 
and 175,000 cfs (849 and 4,952.5 ems) 

Areas requiring additional concrete pro­
tection are indicated by the arrows. 

BARTLETT DAM SPILLWAY 
Erosion Test 

1:100 scale model 

. ~-



) 

I 
..0 
(',' 

I 

co 
-1 

"" co 

Figure 10 
Report No. Hyd-576 

A. Left gate closed B. Right gate closed 

14,000 cfs (396.2 ems) at reservoir elevation 1803 

C. Left and center gates closed D. Right and center gates closed 

7,000 cfs (198.1 ems) at reservoir elevation 1803 

The areas of flow impingment on the left and right banks beyond the 
white paved area are are indicated by the arrows. 

BARTLETT DAM SPILLWAY 
Flow with unsymmetrical gate operation 

1:100 scale model 

/ ,?­
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Figure 11 
Report No. Hyd-576 ----~---,- -, 

A. Recommended additional concrete 
paving is indicated by the 
arrows 

B. Recommended additional concrete 
fill is indicated by the arrows 

BARTLETT DAM SPILLWAY 
Recommended Channel Protection 

1:100 scale model 
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Figure 12 
R~port Eo. Hyd-576 

B. 175,000 cfs (4,952.5 ems) 

BARTLETT DAM SPILLWAY 
Flow Conditions with Channel Protection 

1:100 scale model 
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I P25- D- S91 86 , a 

A. First and second ridges are 
removed to the elevation 
shown. Ridge locations are 
indicated b the arrows. 

~ Ill!!~ 

/ P25-D-59187 

B. First ridge only is removed. 

BARTLETT DAM SPILLWAY 
Channel Alterations Tested 

1:100 scale model 

Figure 13 
Report No. Hyd-576 /3,/. 
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Figure 14 
Report No. Hyd-576 

Recommended concrete fill I B. Concrete fill with first 
ridge removed is not 
recommended 

20,000 cfs (566 ems) at reservoir elevation 1803 
I 

C. Same as A D. Same as B 

50,000 cfs (1,415 ems) at reservoir elevation 1803 

BARTLETT DAM SPILLWAY 
Flow conditions with andtwithout First Ridge 

1:100 scale model 
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