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FOREWARD

Hydraulic model studies for the design of the Horse Mesa Dam spillways
were made by H. W. Brewer and H. G. Dewey during the late part of 1935
and the early part of 1936, Because of the pressure of work, the final

report was not published until 1948,
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SUMMARY

A model of Horse Mesa Dam was tested to obtain an economical method
of increasing the capacity of the existing spillway. It was also desirable
that some means be devised to decrease the spray from the spillways, which
is detrimental to the electrical installation on the powerhouse and canyon
walls, as the water carries an appreciable amount of salts in solution.

Horse Mesa spillway capacity was increased to 147,000 second-feet with
a reservoir elevation of 1920.0 by the addition of a tunnel spillway, which
proved the most economical methods The flow conditions in the tunnel were
satisfactory for all discharges and no negative pressures were observed.

As the spray camnot be simulated in a model, it was difficult to determine
a method of reducing the spray from the spillways., Buckets at the downstream
end of the spillways indicated that the spray might be less than in the origi-
nal design, The models were used for comparison and it was assumed that the
plan producing the best results in the model would also produce the best results
in the prototype.

These investigations were conducted by the personnel of the Hydraulic
Laboratory of the Bureau of Reclamation. Descriptions of tests and the results
obtained are reported herein as the final report.

INTRODUCT ION

Horse Mesa Dam is located on the Salt River about 37 miles east of
Phoenix, Arizona (Figure 1). It was built by the Salt River Valley Water
Users Association and was completed in 1927. The dam is of the concrete
arch type, 311 feet in height (Figure 2), with a spillway (crest elevation
1891.0) at either abutment (Figures 3, 4, and 5) having a total capacity of
100,000 second-feet. A spillway tunnel was incorporated in the final design
(Figures 6 and 7) adjacent to the northwest or right spillway increasing the
total capacity to 147,000 second-feet., The maximum designed reservoir eleva-
tion is 1920,0 which is also the elevation of the parapets on the dam,

il



THE MODEL

A model of the Horse Mesa Dam was built in the Denver Hydraulic
Laboratory on a scale of 1:90, The model was constructed in a tank of
wooden construction and lined with light galvanized sheet metal (Figure 8).
The arch of the dam was constructed of 10-gage, black iron, and the parapet
and bridge were of redwood. The powerhouse was built of wood and painted
to represent the prototype powerhouse. The spillways consisted of con-
crete placed between metal, Templates and the wooden bridge over the spill-
way were supported on redwood piers (Figures 9, 10A and 10B). The sloping
topography upstream from the crest was constructed of galvanized sheet metal
and the topography below the dam was of concrete and gravel,

Water was supplied to the forebay of the model through a 6-inch pipe
from a constant-head tank, As the water from the forebay flowed at right
angles to the spillways, curved venes, of 20-gage galvanized iron, were
placed in the forebay to guide the water in the direction it would approach
the spillway in the prototype. Floating boards were employed in the forebay
to decrease the surface waves present due to the short distance from the inlet
to the spillways. The tailwater below the dam was controlled by a hinged gate
(Figure 8). The water passed over the spillway, over the tailwater control
gate, and then flowed into a return flume which led to the box of a 90-degree
V-notch weir. Here the discharge was measured and pumped into the constant-
head tank for recirculation,

The reservoir elevation in the model was observed by a hookgage located
in a stilling-well as shown on Figure 8. The tailwater elevation was observed
from a manometer tube connected to an outlet in the bottom of the tank down-
stream from the dam. The head on the 90-degree V-notch measuring weir was
observed from two hookgages which operated in stilling-wells mounted on the
side of the weir tank,

Discharge Capacity of Original Design

The capacity of the spillway with crest at elevation 1891.0 and a
reservoir elevation of 1920.0 was 100,000 second-feet, Figure 11 shows the
head discharge relation for the spillway as originally built, and Figure 10C
shows these spillways discharging 100,000 second-feet., Figure 11 indicates
that a reservoir elevation of 1926.2 would have been necessary to discharge
150,000 second-feet., At this elevation, the water would have flowed over the
parapets, resulting in destruction of the powerhouse. Figure 10D shows the
model discharging 157,000 second-feet with a reservoir elevation of 1926,.75,
The above observations indicated that, to increase the capacity of the spill-
ways, it would be necessary to lower the crests or to construct an auxiliary
spillway.

Echelon Spillways

The model spillways were altered to represent the echelon type (Figure 12).
The overflow section of the spillways were constructed of concrete placed between
metal templates and redwood piers were installed on the crest on echelon to the
flow. The spillway crests were lowered 2 feet (elevation 1889,0), and a bucket

downstream from the crest was added in an attempt to decrease the spray
(Figure 13),



The combined capacity of the echelon spillways was 148,000 second-feet
with reservoir elevation at 1920,0 Figure 14 shows the discharge of each
spillway end the combined discharges for various reservoir elevations.
Figure 13 shows the spillways discharging 148,000 second-feet. There
appeared to be less spray with the added bucket downstream from the spill-
way crests than in the original model,

As this design was costly due to the necessity of rebuilding the piers
and resetting the gates, to allow for lowering the crest, a design requiring

the construction of an auxiliary spillway tunnel was investigated.

Semifinal Design

. In the plan, the original spillways were altered and an auxiliary
spillway tunnel constructed (Figure 15). The piers on the spillway were
modified (Figure 16), and a bucket downstream from the crest was added. The
model spillway crests and buckets were constructed of concrete placed between
metal templates. Piers and bridge structures were of redwood and the train-
ing-walls consisted of metal. A spillway tunnel was also incorporated in this
design (Figure 17), with crest at elevation 1869.50. Figures 18, 19A, and 19C
show the model constructed to this design.

For the semifinal design, the left spillway had a capacity of 36,500
second-feet and the right spillway had a capacity of 65,200 second-feet
with the reservoir elevation at 1920.0 (Figure 20) which made the combined
capacity 101,700 second-feet. Figure 20 gives the discharge of the right
and left spillways for various reservoir elevations. Figures 19B and 19D
show the two spililways discharging with meximum pond elevation (1920.0).

The relation of the discharge through the tunnel to the reservoir
elevation is shown on Figure 20. The discharge for maximum reservoir eleva-
tion was 47,600 second-feet. Figure 22 shows the flow conditions for the
maximum reservoir elevation and Figure 21 shows the water surface and pres-
sures in the inclined tunnel for maximum discharge. Negative pressures did
not exist and flow in the tunnel was satisfactory for all discharges. A
pier nose was evolved (Figure 15), which produced satisfactory entrance
conditions to the tunnels.

For geological reasons, it was necessary to relocate the centerline of
the tunnel in the field,

Final Design

The necessity for the tunnel relocation was discovered some time after
the first model was dismantled and it was therefore requisite to construct
another model as the entrance conditions to the two were quite different. In
the second model, it was necessary to construct only the right spillway and
the tunnel (Figure 23). The centerline of the tunnel was moved 30 feet
(prototype) to the right but remained parallel to the former centerline. It
was only necessary to study the flow conditions to the tunnel and right spill-
way as the remainder of the structure was the same as the original,



A tank was constructed of wood and lined with light galvanized sheet
metal, The downstream end of the tunnel was connected to a separate weir
box which was used to calibrate the flow through the spillway tumnnel. The
right spillway was constructed as in the semifinal design and the arch of
the dam consisted of 16-gage black iron. Rock baffles were used to produce
uniform velocity upstream from the model and upstream from the small 90-degree
V-notch measuring weir,

Discharge capacity and flow conditions. A satisfactory approach was
developed (Figures 23 and 24A) and the discharge relation for the various
reservoir elevations for this tunnel is shown plotted on Figure 20, Figure 24B
shows the entrance conditions with the tunnel discharging 25,000 second-feet,
and Figure 24C shows the tunnel and the spillway discharging 47,000 and 65,200
second-feet, respectively, with a reservoir elevation of 1920.0., Figure 25
shows the water surface in the approach to the tunnel for maximum discharge,

The model of the final design indicated a capacity of 150,000 second-feet
with all spillways operating for a reservoir elevation of 192040,

Spray below powerhouse., Spray cannot be tested in a model due to the
inability to obtain a liquid with the proper viscosity and surface tension.
The models were therefore compared on the basis that the layout producing
the smoothest flow in the model would create the least spray in the prototype.
The quantity of spray produced could not be determined in the model and the
use of buckets at the dovmstream end of the spillways only indicated that the
spray at the powerhouse may be less than in the original design,




FIGURE |

NEVADA

4

/

l ScaieA of Miles

“STEWART MTN DAM

+ROOSEVELT DAM K

T POWER-CANAL
o i DIVER\SION DA |
"-HORSE MESA DAM

‘ lob\

N E W MEXICO

?__J

PHOENIX

o
Y

I

Scottsdale

i\ { | ; s T
g | | '. N )
L \ i : L o J
C OLO.~- _-__x-________\y___!_____! _______ I|r_ _______ ; \\\ y //
—F ~. [ BARTLETT N .
U TAH ‘I‘/" \\ cres:/c\L ! DAMSITE | \ /"\,\ o
o - ' i : CN— > 7
\~ §
k X
CAMP CREEK /S Creek . ((
GAGING STA, . x . !
ot M
|

R : ;~

GRANITE

s
)
o d
___u!?@“, ¥
3!

MttbLk.e :

(GRAVEL PIT, ¢
N :(\ <R
e i“‘"i b=

" MORMON (%
FLAT DAM: &

;K A\

|
\ BARcuws \\\

\k\or&zwﬁ@@ ¢
) N\

TORTILLA .

CAMP 8

L/

\MARICOPA

SOUTHERN

APACHE

.?\
7

(o]

N PINAL C
N’

\
AN
.&ﬁ% }

.\\-.\Q

0
W
W
[
4
)

2Z (HorrEL ™,

T.IN.

BUCAANAN
TANK

WESTERN
T.IS
9
>
¥, -
1§ o ‘ 2 3 v s 9 e,
[ L 1 SR ~ A7
. o) “<
Scale of  Miles N \

R.5E. [ R.GE.

Al co.

MARICOP
PINAL CO.

R.8E.

=

/’ T.1S.
MURPHY
\—> Superior

- DEPARTMENT OF THE INTERIOR

)

L BUREAU OF RECLAMATION

@«

SALT RIVER PROUECT - ARIZONA

o
Z »
o LOCATION MAP
~ g
w0 |9
T : DRAWN_.C:.E.‘.":':.......A,.SUBMITTED.,.:Z%. e ...
2|& | 7rAcen. M-S, - - RECOMMENDED. _ 7 Salder — |
=), |eneckeo.. .52 ApprOVED. .......... L P FE otz aa_ ..
zla
al¢ 2-,-,59 l DENVER, COLO. OCT. Il, 1935 125 D-T11




FIGURE 2

. N
~-2"G. l. pipe handrailin 3 A 3
) [ v pip q 2 WSflJé?l’f-Q"ﬁﬂu\ v EL1920.00 W.S. E1191%.00, 4o 4 E1.1920.00
1-13"°Anchor bar 7 2 $bars@ 24" T . c ool ~ ‘ -
4 Al 3 .26t -0 et .
embedded 5'at ¥, F1.1922.00 “E1.1891.004 qug./.)é 23 Radial ~26-0"x 230" Radial

each bracke)“.\‘/Yr X gate

—_ .
E1.1979.00y 12" Brackets =

@10-0"crs.- g

N\ ~--40%0"x 446" Fixed
qf_\ wheel gate.

Cofferdarrt -——-----=--¢
To be removed &\~

~ . RS
S s after erectrorn

N e

SECTION E-E

TEAN Ao

usisnsuovnmner

pfeer
7
o

~ ~

Existing concretfe
paving-

24

Junction of existing
and new concrefe--
~<c--E1.1700.00

" Backfill-7
Assumed rock line-”

. - N G Ln

~ELIT20

SRR, _ SECTION F-F
o S L ST /z T )\ . _Roap 1920 LT South spillway
/// \\\\:\‘\ \./\_/\———‘ 7, /y ;/Norfh spilledy —
/ - S~ o - ~ ~ —— ‘ o ”
& L--Spiral sfairwam RN ) \\ T~ > 1910 “Tunnel TS
E . NN o —— b /| _ATunnel ~All spillways
be installe ~ D~ ] T o &
~ e — S - TN W@ 900 /[ <
M ‘650 T~z T . 2 N o . L W “
_____ - - - o > . 4
o I N e ) g ge0l L
> N “Existing ! ® 7L a
2 structure g 1880 /
[ S 4 I
W L7 & 1810
o
Q.

o] 20 40 60 80 100 120 140 160
THOUSAND SECOND FEET

DISCHARGE CURVE

1'Eyebolt-..

“15"G.1. pipe

AN 1"Galvanized cable”
Mu00k. .
TYPICAL SECTIONS GUARD POST
5 0 10 ) [
[FIPTE B E— | 5 PU S S S S
Scaleof feet Scale of inches
TRAIL DETAILS
NOTE
Trail location shown is approximate;
final location to be made in field.
~ --Generafor Nel.,v .concrefe
V) hagse L Existing concrefe
\/_/ / e S et
4/ 413 DEPARTMENT OF THE INTERIOR
S 600 BUREAU OF RECLAMATION
74y N SALT RIVER PROUECT-ARIZONA
//’ — HORSE MESA DAM
z ®
ot . ~___ —— — + SPILLWAYS
- ~_ T—— = a GENERAL PLAN
88t N - s .
/{-:»b 388 n 33 T ~ D | orawn.. s:uc. susmiTTed (T E bz ziet ...
§S§'§ E g2 = 2 TRACED . M. gmxcznyﬁ.
see S8 Zu, S | cwecken. B.L.2 Uk aperoven... . IR ﬁéﬂ_&_ﬁ_—h_&k [
U‘} 2w S E g 28387 I DENVER, COLORADO, MAY 11,/936 ]25_‘0‘.“72




FIGURE 3

k 52,0z
- F oot <l:.l
- : i
AL i R I s -E11920.00 k,---E1.1920.00
! > 20 s y,fEl 1914.00
I e E 0 -§'¢Aq%féors g 3_.0'C;_S. —
L ) : rticallynf, . ..
o § 5¢Anchors ' g oars Gve §I-('; By {@6'vertically f.f.
I = @ 30°crs, - ; PN 8." BO7S%@ 2 diaqonally e.f.
e es o 1900 - - - . F EL1897.00 4 - -0riginal groundline
i g gt Crest-EI.1891.00-, 4 NPT, (R E1.1891.00 - S  EL1891.00+ . A s
b Sa %8 oor v > : ’ 3 s s ; & N, o
I =L,:r E.& WE ; K-ty Sorh , Ve 0 “_’__\ . 34
i o, 5F 80+ i g
[ | = o 9 H v
| o = ‘. ~EIIB69.000n | : 3 ~E1 1871.00
Sy N 70 i 3 {805 & 'of wall o @ A e
= = Il ra ! CEEEE Ig Anchors 60" -
S i ; 1§ “Anchors gs each way, 4'info”
£ ° P ] 60 [ shown &' into rock 5o - sE1.1856.00
b e O existing conc- 40 i * i
! g i 1850 }— rete----. l - S N S . St
o S | : g gn_cl;ors @k5.o'
= S 40 : .0’ into rock ----
B L iy I'-g o JB '\E istina o\ o e AN T edot-y [T
S xisting <
S N 30 structure—" & o £1.1826.50
fod [~C)
- s :: 20} 1E
I E g Carry wall to 7 |
- - . g ]
ch S 10 firm rock .. L% Carry wall to  * 1 N\ ,-El.1806.0¢
] sy L | firm rock --=-.. ¥
= £8 1800 £1.1798.0%y |
S= So . . X
P 90%  xw9”
= l‘ : SECTION A-A SECTION B-B SECTION C-C SECTION D-D
— i : ) \“E Spillway crest
ol | ~#¢Bars @ 6 Stop ! o
' ' alternate bars ~lz Anchors @ 80'crs.
1 S ; §-0"above floor
g i . -54Bars @ 6.
= 5% w g¥Bars @ 6°----..-
N w1t Bars @ 6" 5 $Bars @ 7, . stop alternate bars [
D o 18 §% Bars @ 12" 1£°Bors @ 6 . 6'0°above floor---— §58. ,
W fepars @ 0" ~£'¢Bars @ 12° il +~8 #Bars @ 12" bottom slab
o o o 5 g "Bars o1 Bars @ 6™, “Bars @6'to 12'crs. in slob

e T T ]
Sipsiyiissizsiciorianiatd

i i o 0
A

3

4Bars @ 2"
Y-4%Baors @ 12°as

1§"°Bars @ 9~

i training shown in Sec. L-L . e
1§ r r I wall - -1f°Bars @ 12" o . .,HE,, A
~Crest 15 "Anchors as shown A .
; E1.1891.00 — L{. & & -1 Bars @ J2* 4'into existing concrefe<
I’ ) o g S g "'I-';"'l:"'lﬂ"' “ ",
T L ' j £h180200.. et e a3 ters

iy o h way,
~1"$ Bars @ 7" eac
on all sides each face

2-rows in bottom

£1.1870.00-, |if}

DETAIL OF
CONTRACTION JOINT

NOTES

For reinforcement of downstream faces
of spillway piers see Dwg. 25-D-1175
All steel to be continuous through con-
traction joints except above walls. SECTION L-L

£1.1856.00

") / | £11853.00%,

-£1.1845.00 y

:..-gé. {'-g?Sfirrups @18"-. ’I>

=

B e T T A T T ]

S S oA = S 2 T S i 2 e

r 4 E11836.75; L §'¥Bars @ 6" Stop -4t "§#Bars @ 6"

alternate bars b
6-0"above floor----- -

- £1.1826.50

~§%Bars @ 12*
;oeach way

7

“-Existing spillway --.

DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION

~1-Existing train-
ing wall

TP SALT RIVER PROUECT-ARIZONA
14" Bars @ 12715 5 y HORSE MESA DAM
#4Bars @ 1254 . jhi rg* ,-Carry piers to firm rock’ SPILLWAYS
o L HS IS EXPLANATION Rliﬁ;’vszu.é_ g'EACYTIAO’;gON
1"¢ Bars @ 77all = H.® g New concrete
L& ol _— :
ELEVATION E-E sides of strut....... FEE lrrq - (772 0ld concrete DRAWN. B.L.E 7
bt = n w e s SEcTION J-y i
Scale of feet t ? 0 5 0 15 enecep £.5H. 4l APPROVED...

SEC. K-K Scale of feet 28388 |0ENVER, COLORADO, MAY 1,19%56] 25-D-1173




FIGURE 4

i

Oy
8

S N-

Line of intersection of
ground and slab.----""

.lc
. >
: CH
|} = 4 T : ] A
== — 4
i : :
o : e
1] } G kPN
1 o + @
! A o z 4
S
i 2 3 2
: : G f, L,
' H =] T
:D E L> LY .
e A - S
— S e
< - ! H H 14
T H H H ]
i R R S
10 5 HIE .
i - ' S wlo
| S i 8 *
8 2 <
° o
o ~ 2 e
H -~
E : o o, H
H o=
g iz
A
: i
H 1
+ } 5 SN WS
\ > P o= JD
5 [F : :
cp :J : <=
ST > : s =Mk
25 : o~ fad
@ H o~
&g e ¢
o o
@ © - e o
c2 < a 2
'o-s : - i/
=+ /
8.2
53
D

Face of cliff-"

Crest EI. 189100~

A
PLAN
1] 1 {1 11 )i ] ffm}
B} i 3 A— i 12 I 14 !
y \

\

. .. /s
iContraction joints ~=--~

L’

\

ELEVATION A -A

| L_|

—_—

\ ~E1.1850.00
\Vm

Crest E1.1891.00)

,—“",%'¢Anchors @3'-0"

2 EL 1911.00

T

ty

"‘\;.\_\ /]
Weep holes __'_:,-./\,_
10't deep :

SECTION B-B

J.b'%'"@&‘b
7% oy
" 8
% %
\ % !
Alternategda1°¢bars @6 T N
et L
:' i H
Y
Fid
SECTION C-C
“ /—Oriqinal ground
Y surface
{ TR
E11920.00 §.¢Bars @12°each way

_.~3%Anchors @30"
i ~E1.1911. 00
E - ‘|£>

N

r‘_E_I_ 1906.00

surface

€ Spillway---71 T

¢ Original ground
' surface

S5 4--Original ground

SECTION E -E

SECTION D-D

B R TR

/1. 1920.00

W

Crest EI. 1891.00+,

P — - e — - )
Iﬂ{ | [t 11 ! ] L {L | "j
o T T v T 1
V. > S o e ) i IT T ;
Lo X ~4
x' ' '.
2 " 4
g g 5
g e o
2 @ @
. ©wi
gva ¢ §
[} =1 s]
< / @ -
7 ;
Eel."_ / ~ley s 2
P \
R R 1 ) \J
Y " _——
?/ °Bars @ 8*--- 2

I

0"

-- 16~

W e

1 [ .
Rl---Firm rock  Stop alternate bars i 24Bars €6

half way up----,

. Alternateg$s1"$ bars @6"

Stop alternate %
bars half way up-, i

i .--""’_'. -5 &
1 g 0@5 - ,,"§¢BOFSS(?12"" ~ e
120 b i = g9¢Bars @2 eachway-ip N
s each face ¥

DETAIL OF
CONTRACTION JOINT

20

EXPLANATION
New concrete
0ld concrete

SECTION F-F

ehit:l
e §¢Bars @2 ——.__H.
—-15"%Bars @10" Stop alternate ---.__
_____ -~ bars half way up QRRR

Stop alternate bars

half way up

SECTION G -G SECTION J-J

3%Bars @6"
top alternate
bars half way
4., above floor

. §9Bars 12" .18

" g Alternateg$and I"¢bars @6~ =
~gbBars @ 12" NS
_.---13"% Bars @10" Stop glternate "3\ 4
bars half way up

R 3
o

SECTION K-K

SECTION H-H

NOTES

Steel is continuous across contraction joints
For detail of pier reinforcing see Dwg.25-D-1175

DEPARTMENT OF THE INTERIOR
BUREAU OF RECLAMATION
SALT RIVER PROUECT-ARIZONA

HORSE MESA DAM
SPILLWAYS
LEFT SPILLWAY APRON
PLAN AND SECTIONS

TRACED.. Q. KW,

CHECKED. AL B 4

28389




FIGURE 5

—Wall plate

TN ¢ An A-Original € pier

N
chor bars @ 28733y

.; : $_ ) || o o ;~Original € pier '
" Nl
N | — a1 ; :
i\ R I__J: ¥ v_—\
]

— e 4, b
PART PLAN SECTION B-B

L 3"Pipe railing
SRR S o

— kN .12 2 Concrete post Remgve present /l:_\_> :1 ¥ [ — )
= 3 : ilSs--- I .
E g 0TS { < E1.1920.00 -, € 1 = __,__,bce”f:v‘zle‘iﬂgfms only
- n £ g™ : J$ 5
- . » - : by < — xe
- ;" E1.1820.00 i ~E11920.00 9 = : ! . A\ ;
R SRR ' | \ NN N\
1 : HNH A . A {2
‘ | I‘ ﬂlﬁ%l 1] i I5° —Wall plate : - N \,.»-3”¢Anchor bars @ 28" ;
= : v | 3 7 R N, o H
: g 2 T -rrow Al s NS L
' | ' Wall plafe— £ I"c@ 8" “ie@2
| : _+ _l_ _i SRR =§ Chip and roughen
: E \\ ™ SECTION C-C
I ' | | ’_T kS
= AT T N :
| ] ‘4‘—— - = S g . e 4 — . 4 y
} : | | |_t gl ~Wall plate | t | T NE zeel L e L = 1]
I ' ] o e == —— = ] ;
1 : X | o . .. i
| B J"‘""I' + 'I I I | —8 § Expansion joint— ) L gOriginal |
! i Y | L&— \ = in € pier
SR R ] 3 ;
| [ —|— ——-l— -~ -170( = ——— e e —— TP=—t—m——————— - "
! S 1— @ st ' J 1 :
Shoulder on piers | = .,l 4o | 4 \ N New concrete i e ; \
above ogee crest . : @ J ]_1 1 T l I | | -1 D :‘:__ _} ———— ==t : [_ _______
Shoulder on piers 3 I ) H— ] QR 751 . [ Sy i S| B
above slab crest. / |l E |—L | { 1 i 1 ! B \ r'i -12°Min. l . __E_-_f-_— o 7_l4 i ______ »
B SRRt 74 N I S o I__i~-Existing concrefe -, }j--j-~ »
. 1y I\ 3 | L - s 1- 7
% f’" | L EyiunAnaE ; 5
A ! i | l ]_"i' I “Bl«New concrete slab PART PLAN
;‘7 r‘\ : | | IL -_E-l—] j—_[‘ 4—”-[,—1 “—r-'-""—] ’ placed on side of SHOWING EXPANSION JOINT
P | ! 1H { '_1b_ S L .Bars@'acrs.-- LA I 0 B S il 3] pier away from dam
i | | l | | |
i ! : I‘l—l H : J—H ‘H— { < 7 EL. 1899.00
: | ' _l- _l_‘» '_E: _E-l—‘ ’ ]
; | ! j J’_ ;
. ) | Z | I - .
- ' ! i i_ [ I I I ]/ : & — —3 Reinforcement in
S I c I JLT. _l__T - : c ” present slab to extend
: . U — t [ ~ : K v & e 2 " info new_concrete
i 9 5-0 | Il_ ‘ S l
: I - \ o — 3
; ! A2, i © Expansion jont ——_}} 3¢ @ 2'cirs. i
; : g ; E1.1920.00-1) A s@6 V- — g’;""ﬁ;o”i'; i,?refe
: . : o, 2 VZA  Exis
! : “>-New concrefte fo extend ' \\\\\\\\\\ 9
': | to shoulder : \ g
H | -~ Spillway crest EI.1891.00;-.. : -2 N :
! 1 Py i L ot
L - B S SUN Y 38 x 2%
S G 5¥% . -1 @8
| ) N lg’ ¢AnChor barS"- DEPARTMENT OF THE INTERIOR
N ;

In - BUREAU OF RECLAMATION
e @ SALT RIVER PROJECT-ARIZONA

HORSE MESA DAM
SPILLWAYS
PIER ALTERATIONS
PLAN AND SECTIONS

“Existing crest..—

& P,

\ SECTION A-A SECTION D-D
- Existing 0-Gee cresf«'}\\ SHOWING EXPANSION JOINT DRAWN:... W.O.M...... susmiTTen: 7 ¥ 72§75 ecaces ...
) o ~_ TRACED:. 8. RECOMMENDED:. (-4 €homga . ...
< e SIDE ELEVATION ~_ CHECKED:. 844 46 APPROVED:.. Ala [ T
\\\\> f// ;}’// . \\\\ 28390 IDENVER,:OLORADQ, MAY IT, 1936 [25'0‘“75




FIGURE 6

i :::__1{:_:_:_:_::“:'_:_:_:_:_::_:':‘:__{:1|
A Y i i I i . '
<‘| 7 ¢Bars@ 12" }; i " ! _.-Low pressure grouting
b ,_.--Ié ‘c Bars @8" i H ! ': g’a, Bars@z4e-. above roof slab
I : 1: 1"¢ Bars @ 6°at : ..«-"“‘0: g #TEl.2006.25
- i : s .-longest cantilever
. i ° £8 ®Bars @12° 3
" 2OFTe 1n R
‘ 12" Ave. CIIToooooTooode——- ::{‘;_\ =2 E1199468", Zez?ﬁ;g 2
13"°Bars @6 ver tically &~ 5-Ton crane ' 1’ i Crane rail E1.1991.00~, --£--f9%108Y -
By~ 7'¢ Bars @12 horizontally-: _73"¢Bars @ 12"each way .: g z:’Bar seiz L _
12"At minimum sectioni-g--- - 12"Ave ROOF' PLAN : I} SEC. E-E 2t S A,,___......:_A;_.5/‘.,o';___é_.,g.Bf~"_.»-.-.- O -12°Ave
'¢Barser’ | | | k—kigvanchorses b RSl wEhbell t
each way-~: T e re T ey —— £11979. 00~ (G2 ok
E A p Dot/ N £ 1 e S &
— o A 3 ; B
2 Ty ld g M e — 2%Bars @6
? 1&] 1o 7 $Bars @ 12* A4
P AT : I5"®Bars
, V.. LAY X each wa ;
W @ ~bledi-2 ¢ Bars , ; - Y M x
b & <1} each way 2"¢Bars @2~ ;
o N = i each way =~ - i T~
: L < % i i'¢Bars @ 2"horizontally P e A el g NS
, < 3 iy PP - -
: T | = 4 :l 57 Bars @ 6”vertically: SECTION B-B E’ T
H 1 Q ™~ > =
= 2 a . N o 0] ] 359 .
Pl il 6-0™ 4 5t oue i' /g’”"Anﬁhors @s' - v — T Removable railing ® L H o Naé g
2 - | eachway . 43 : ~Steel ladder “oT NS S
Steel ladder -5 Steel ladder -~ :.|' ; 247 1"$Bars @ 12* .§ LSS
0 , N ) T —
2 I o1 Min. each way = t =T
g ! ! <. e :
2 ||:n >1"¢ Bars @ 12" - okt
c £ 2°G.1 Pipe railing-, c "¢ Bars;.u_..a . in: 6 S ; B -- T each way /r E1.1928.00 S
r 4 — 15’ 1925.00 | < RGN e TS Ty 3 "‘I‘*’ F_~I§"8 Anchors @ 5'each way L £11925.00 B
= = — *4 e F ¥ g Ty, | Removable rail & ' ) — 7 )
Vo ! Iy~ 20 | Ry ————————————— . I8°2Anchors @5’} MJF 3
\ | ! E11918.00~ . g \A\ A s N each way -+ i TR
‘ k | <o 20022 TR : o
‘; Top of gate |E1.1914.00 Iu' | N e s : ‘ 127 : y- 4} PN Top of gafe-, ; J“:,:
R H _Q_' M~ T Gr?gf hol(e;s e ?Zo'tgs.--’ GGZC;LZ f;gles <<I?5'§rs- Za;g’ere;;‘ x/ ; N { A ;. 2’:
- | 1< 20'deep. Grout before - rouf before placing concrete . 1 524" Ave.
Vo ! lpé! placing concrete. SECTION C-C wer 000000 e 22t g ‘_[frz/'Min.
“l 7 | ’;—-—I ~ 1 :li
- | ! ‘-_-! ™ — o
50" = ) — >
! 40'x 44'-6" Gate by - l— s . . ve. - ] 10
[ W's < ] > l 13"2 Anchors @5 ~1°¢ Bars @12 each way — kemmemmm s 25-7"----1- i
1 S! = 2 eachway -~ : 1 ) . _ Y A - )
L g = < E S § . — T
= S ] - : e co—g- 21" min. i madl
= ) = I i ‘o kv L . -
V'S o et © + I L AT Y 4" Open joint drain ii
1 o! — = w» . . . ; i sed in ‘¢ @z :
VS I! L !=:1 5 4"QOpen joint drain-._ 1. | Crest--4 ‘x tznccozi7 Cere;e porous — . Ieac%axay 12~ s ! !
= Q| , , = . O encased in porous - : i, - R
\ —\/"¢Barse@nr’ |4 ¥ s ‘ = : -
‘! % '§ Y' ars E} = e concrete | ;T\‘ 1"¢ Bars @ 12° - Y Il’
C o —a . N |
D\'(__ I‘I s J Crest £1.1869.50 3 :IﬂVD =3 p ‘:\‘ + each way T,:r
= - "Porous i i L
“‘—lgl ~ie yl 4 il o concrete T T lé’ ‘a8 Anchors @5 }q)_. Fl!??%.sp_
\ Z 1 4 e 45 . — 1 — each way. S - o
\ ! ) y O EWer pipe : 6" Steel pipe drains
14  ELI85T.00~, ;) - * 6"Steel pipe drains.i- drain — : —
I~ = Z TR ¢ . info drain gallery + Yo — "Orout holes @ 5'crs. SECTION F-F
\ ' .
\ El. 1852.00~, ! @ 10'crs. Grout holes@5'" 20'dee
e . 4 ut holes @ 5 _ p
_i ; ; crs, 20'deep SECTION D-D
< ~~Groutf holes @ 5'crs. 20'deep
A Grout before placing concrete .
T FTRTTRS g 8 BUREAU OF RECLAMATION
[UOUT O N T
L SALT RIVER PROJECT-ARIZONA
SCALE oF FeeT & HORSE MESA DAM
N
FRONT ELEVATION SECTION A-A = SPILLWAYS
o AUXILIARY SPILLWAY
L GATE STRUCTURE
% | orawn:.... suamiTTeED 1. 7 S
Z TRACED: M.E .-.RECOMMENDED o LS -
s | CHECKED .8:4.£. AR APPROVED:... 1 "\,\\QA_&‘LN,
uI= 39] IDENVER,COLORADO, MAY 15,193 | 26-D-1176 |




FIGURE 7

Lo p i, [rey
Low pressure arout holes | Dyginbolesdriligdét o ok
%7 elg o ofhgg:’ p‘zg’,; on?y . holes at locotion of each
8 (See Section A-A) complete 15" pipe ring dm_’_’f:
2 I N ‘Rermovable hand roil . P -
Z g Bars @12
5 o
- 4 0
9% W ,~£1 1908.00
?i\g X‘ .
i"!l 1"¢#Bars @ 12"----
.
v 1 i 3 | $"#Bars@ 2"
e § . ,-Plug nipple with %~/ Bars @ 12" E 3
o8 &, 25 "x25°x2"x2" Cross, concrete before 3 : }l
' 77 § 3 i erection i 4-} §'¢Bars @1’ 11/ ;23" Drain pipe
B, .-'Sprillovrgg'o%resf Sta.1+00 s 0 ¢8e L~ o e Rouping T - g g 3 ﬁl thru lining
‘ B I | { i J— Ry RS
,§' ! b 4= E10106.00 &S s Cap m }I R 24 x24'% 202"
S R ; " Remove nipple, insert plug and e gy ] “.? Cross.See
oA :c L) E fill hole with concrete after ] i jj By Detail "K"
™ *hi = drilling. Prevent pipes from being ; 5 N,
'TIOEOO_A'L —st & Ci'lo'qge',d with concrete ordrill = 2" Ring- ; §i ) 5/% fjf:g/{n
<M\ s chippings. - ; 3
) P\ & DETAIL "K" ey 51 12" Porous concrefe-— 7 =
‘ DRAINAGE HOLES SUNEE KR A il ‘4" Open joinf tile drains*
/ ssiscesirns: (CaAAAS Chr sl ame naon x SECTION C-C
: 3 =, H = STATION 1+ 31.50
#'Bars @ 12" each way-- “Drail I ; ;
% y rainage gallery wqn ago -
o 5 SECTION B-B 'A"and "B" lines same as for Section D-D
® 0 700 oo STATION 1+08.13 (VERTICAL)

I\

e e

A 1 E 1" Bars @ 12"------ " i
e : .
/ . | ! ‘ ‘ 8 Do, 3"$ Bars @ 12" *
4 b -EI. 1918.00 Pe . 2
Lo ELI975.007y | & o, X «
Q fggx. o iLIo000 7S j‘ 2 Transition reinf;orce- Eh /
- AN el | / ment stops a TS “Li
for combined ‘ ] " change to 24" lining _* uge Line
spillways Vs e B Line
| 4040"x44%6" i | 12"Porous concrefe--- =0 SECTION E-E SECTION F-F - SECTION G-G ' SECTION H-H
! Fixed wheel-- & . STATION 1+81.29 STATION 2+05.30 STATION 2+24.18 STATION 2 +51.96
'} qaf‘e S E C T’ON D- D 2 ape LT-LE ; .
i GROUTING AND DRAINAGE DETAILS OMITTED N NoTe: "A” and °B" lines for Sections
! STATION 1+57.00 i E-E, F-F, and G-G same as shown
~ R on Section H-H. .
: ! /A S5 Low pressure grout pipe
L . S L s o s ® s or drilled hole at points
3 3 8% 5. >y ¢ El 1840.00 & T [P S T T of overbreakage..
Cave fobe filled with/  Sia4i Co [ P42 R @ b Scale of Feef . _ v
concrete i & O : NO® Al r4 & W Vent pipe or PO . NOTES
o S al o £1 182000 s & . no : B drilled hole, Any temporary drainage installed by contractor under tunnel
i By 8i W SO0 e & (b er} ra gn_egn e fiEtlES D : Low pressure hole-.2% . o invert shall be groufed )
i o AN R\ R & -“ed.f'""’ii fane lch 1;7@ 24°41'15" 13 s [ A e 4 The diameter of all grout and drainage holes shall be not less
& & IR PR £1I80000 T s Oz w  foverticalis SSSUNST T i N 3 Low pressure grout pipes or : than I§"at the bottom of the hole. . .
£ o 3 X A w® b= 1 8758 on & tumrel 3 r _e; d‘? esla crs. ool : L Grout pipe connections may be embedded in concrete or set in
[~ S ¢ ELIT89.96 NN £ 17872 2 & : ) _ longitudinally Tl / . - 0/‘:’ ressure grout holes drilled in concrete at option of contractor. Pipe
First ri £ hiah : Fholes' © M. \O’@ S ’g::% ’ : ofe 2" diameter.
irst ring of high pressure grour hoies. 50 o e W Y £ P Stagger low pressure grout holes longitudinally between high
First two r/nqs"fo_be ?rou;ed b;z_f‘org " G SN ELT67.94 \ o8 By ;Jressure holes
porous concrete is piaced on foundarion. ST+ Al i NG S . =0 S ionS "B-B* ; i
Grouting to be done successively & E\ ’ g AN RN ] %‘ p— All tunnel sections except "B-B"are at right angles to invert.
if necessary. Sy «T{i’t , \ i . High pressure grout 2 DEPARTMENT OF THE INT.ERIOR
G s s TRy - pipes or drilled holes’ 6 Hiah BUREAU OF RECLAMATION
STATION [ R, [Raa] B ] & g % g h"?/ Pri;szsotllgf qroluf : SALT RIVER PROUECT-ARIZONA
Sta.2+29.31_|I5-57 26471300 & 5§ _ oding Iy ‘nggsée"rnq' HORSE MESA DAM
Sta.2+33.84 [5-48 2564 P08 : == 1720.42 radially. Holes SPILLWAYS
Sta. 2+38.37 |15-3¢ |23-0J 1306+ -7§ - 200" deep; 13" ¢ AUXILIARY SPILLWAY

Sta. 2+42.90 5-24"2048130%4]

SHAFT AND TUNNEL
Sta. 2+47.53 [I5-141T-85"|30 24

DRAWN...E.S.E. . .. ... suamitTeD. TLIEA
TRACED. M.E.B.-FHC. |  RECOMMENDE

SECTION A-A & 4 |8 orawn BSEL . susmiTTeD. TEBFSe e et

INTERMEDIATE TUNNEL DIMENSIONS o/
- | cHecnen.B.4.2 2% approven. N PSR AN
28392 lnzuvza, COLORADO, MAY 11,1936, 25‘_0_. 171

TYPICAL SECTION  SECTION GG TO SECTION H-H L3 0 P 2 ¥ %
Scale of Feet

TYPICAL TUNNEL GROUTING

PToninvert
A
REV. 11-2-36 | 2-2337]




FIGURE 8

k(4
1 i
, !
" i
! |
1
i
©
|
o
H [~
' S
B ©
i 2
i o
|

..._..VTr.mm.Y

B TR T

EL1880.0

(-
y J S|
NI PP ..mmn.v ! 2
i o
!
Y
w = X
1 g a - 4
i [= 1w ©
ceenma ..&l:ﬂ o M -
4 o 7
T v g s w
! v 14
" -3__ “ (7] wwo
AU ]
o Komagsopm v - T
b A I Z0 ™
- | »
PO P Wog =
: _ [ oW,
' [} (L)
: ! " 0oy _
Y \ | - o
: X l....* ' x-gqg o
] '
: B iUy DUSIPI WO:.wll y...-‘..lf|.|4.|.Iu./.|.|-|||||'..4...1..-|x||,.|.v' (. o w
| ; R i r 4
! __ D 2
“ A o s
“ .W." i N+ N
5 |
; 23 ! 2]
| e !
_ Lo o
¥ 1
: Lﬁ R -
,
h
|
.
]
)
I
1
h
1 )
i
i L'
' o
. o
! o
' b~
h @
H -+
B o
' H
i =
! m
! o
! wnx
1
] - .
1
i .
i \
i \ '
t o,
| N ~ _” 2 9
' \ N L
| \ L3 i -
s H v | I._
1 ' ) !
y _ ' \ '
| 2 " | .
: & - i g
! c 2 ! m
) - o 1
- ]
! £ s _ .
! g = _
° <
' [=J Yole B
i g .m *
~
3 T 2 ° a1
= e, @ g v T g v
1 K] Q ! o W
_ \ ° : © ~
: " ! ; 24 2
._ \ __ |
_ TP H z w
| 3 ! - - u
' .
"_ N ! ...__. . o
| : S "
1 | w
i __ 0 ]M a
' 94 T
' | 4= [
1 1 w =]
_. “ o g
! : 4 B M
! .
] , M e
! ,
H )
H 1
H 1
! “ oo
. L
: bemel ' -F
! J ~ ! T
i S S )
X & N ] -
. S : _ °12
| N % ' 1
h S ! °T
i 00 b Il 4
S & ! 1
§ ' ol o
§S _
S |
|
|
h
S
.......... KO_I | SR ]

©
o
o
°
o
>
°
o
~
ol -
o
@
L)
o
q %

1630

o
"
~
©
w
[
-
©
o
a

E1.1778.5

N il

i e T

.
LT

e e mmmeea-L

b = e e = e e e \
B iR TSR

-
- Ay
-- Y
Ly \
Lod .
e\g ey v B
- '« A 5._ba
2 @ ' _
1 < . )
\ m © [ 4 <
i S “ a o \ V !
' © ) ™ % v ; !
- @ o~ t 5 !
_IZ 3 o o bQ. N . W. !
< < = < 2 1 ge° '
N < w o - ' x '
1 - @ "o . '
' = o ' h
H = P ! "
' A ' '
| ' ;
" ' '
' i '
' ' '
' -l ' :
“ ¥ ¥ S
H
¥ N !
|| 7 b : 4 J’.
L U4 - [P + N e e e R D ataitd D e I R R RN
I.:‘u:‘.qum..m ......... o kb .-....ﬂol_m ...................... e i 0-.6
.
°



FIGURE 9

- <o L1 e £ 2
" ! ; .
: AT
ST | i vl
dmln ol minl O M~ O m |~ O ~| Of m} ~| 3 ! B
,&Nm%_wu%,ww%wm_%w €879 3 “ _ =
Guo..u._.,_.qa.s.&so.aam ~ @ o = o | | <
T T A T T e i v i Y g ! | o -
6 | ° || w
k) i 1 [=)
o _ | Vo @ 1 | o
4 IBAJORAQS?JIAJB f _ ' g =
e ERES 8049723 o < o ! i QvE
P o Jpc v 2 P ) [ e e | __ w Y
217 N ) Pl = <
!
2 ~ e L
1 '
3 " °
© H m (7] )
; ; @ -
L o
: Coow =
] 2 '
! s W
. 2
l.. % m
5 - -
_ﬂ 5
| C
© "
{
|
_ 1
= 1
1
e m ”
57 |
- i t
o "
> m o
¢ _ @
. ! T
>y ! S
: 2
! <
- m LL+ 2
." w
' ° 2
1 s A
m : 3
| ' »
m ¥
b3 n o
i (=)
: o
- - - s
> p _— 4
]
: B
!
g
2z - Iy -. >
g = i > s 4
S a h oW
g 7)) \ < ! =
S+ T J Poww
halt [ Hi a f 8=
55 T th ; w
) , h
s8 — § <
S ® -— ¥ b
=9 < —————- R 2 -
8o @ s a8 £L8E g . o w
Sx w ‘© ,020- - hm.?L 4 |Tl [=]
2 3 — :ﬂ._
3 — 3 s > A
© e~ S S as] (=]
3 a © 2
g w
€
5
R 092
f AA_D . === OB Cmmmmm
M |
= L.. i
) 3 Aoy
ﬁ 3 -, L1 Pl
1 @ ¢ ' !
2ok £10% & S vl
w E 4 . !
] ' 1)
! . - . .
l ﬂﬂ I _ //.m_.o.!q‘. -.“J w W.n
[N 1 N mo :
bl ! N o !
)T 4 o SRR
1 ! i
! — . % 4 bulﬁl*
| .
\ =
..l{\lllll.\l‘.'.. - v
.._ ..... 00~ - -0 0p-nmmmmmmmrfeem = o 00 b o - Bpne o ._ .. 08€---mmm- >| Q .-t
| _
. i O o O —e ol (SRRSYY: RN AU .o | PSRN
F3
¥ e e rmmm 09 e e > £ )
i - ; M ; [ 0821 bR
: ' : ; i i
: . .t ' by ¥ S
T - 5 : : H i § w
z 8 7 . Z % -
& 3 A _“ |« 3« 5 Py s
i o ¢ : : N a | < ] o ©
£ro = ’ .l © g * $o_y ] ot
w 4 - < it E = n -
i : -—
I} " ' < ' <ft EY
! R « 1|13 ¥ e 8.
w -— O { i) w
I : L A\ ifs 3 T N o &  L0M0mesfl-nfld 2 2 g
I : i o 5 ] Eo L9 e i g
H :
L _ _ Y PP S-S S A ! : >
e e Y e febipn nnuullatnnn..uh..&f M —- ek 1 —f O By fﬂ|||lil_r“r @
h 7 N i -4 N ~ M 0 e a
_ — . —1 7 n " s 3
| Lﬁ . | o | f o
fom 08 oo e oo 00 —mememm e, 08 G-t A | 2
-omoe = 4 LB oo i - === YO Y- o oo » w

RIGHT AND LEFT SPILLWAY DETAILS
ORIGINAL DESIGN

12
90

10 "
70 80

9

g —— Ly S b

10

60

8
IN FEET

7
50

6
40

5

4
30
PROTOTYPE SCALE

3
20

2

0

(o]
o

SEGTION D-D




A. Right Spillway B. Left Spillway

C. Reservoir Elevation 1920.0
Discharge 100,000 Second-feet

D. Reservoir Elevation 1926.L46
Discharge 157,000 Second-feet

FLOW CONDITION WITH ORIGINAL SPILLWAY
HORSE MESA DAM
Scale Ratio 1:90

OT @aIn3dtJd



RESERVO R ELEVAT ON

PROTOTYPE

PROTOTYPE DISCHARGE IN SECOND-FEET

FIGURE

60,000 80,000 100,000 120,000 140,000 160,000
1930
_ B
-~
1925 _ ¥
~
P
P
< .
-1 |Discharge through
4 spillways and over
f parapet g arapet of dam.
1920 TP of parape LA parap r
yd
/
1918 //
Discharge through spillways |
1910
yd
V4
1905 // y
/|
y
/
i900
4
/
| 895
Grest
1890 20,000 40,000 60,000 80,000 100,000

PROTOTYPE DISCHARGE IN SECOND-FEET

HORSE MESA DAM
1:90 SCALE MODEL

SPILLWAY DISCHARGE GCURVES
ORIGINAL DESIGN

L



FIGURE 12
1.07"-

b SNSRI
- _ J4,-0.20" =

; T
| !

"~ -Intersection with dom

: ' S TR e -f Curved wall "M’ 3
! /// : 1 o : ! e :
1 i ‘. | - i
1 H 8 - . O N H o
\ 3 ‘ : o : 3
| > ’ - = ' 3
n 2 e 00" Z } e
- ¢ ; w 5
o . i w i
\‘ VI Y. A - N 1 ! -I__Q Of original crest
\ : H O\
! S I T e [ N e et - M ¢ ¢ Mt ! N
) <'> " N SECTIONS D-D,F-F, H-H,J-J AND L-L
S .
T [ DIMENSIONS FOR ABOVE SECTIONS
' - [ S S - 1 o 0 W - AL T P >
: sl o/ 79 x sectiol x (W] Y )| L)
PR &g 4R BN
B S N N ] = sy A 053] 3 D-D { 176 | 0.00! 1006
A : —Ia :'J('\_Q Crest F-F | 273 0.21 1053
3 £1.1889.0 © H-H | 260 [ 0.72]11.00
N J-J | 233 ]1.09]11.46
: 3 -0 ] 207 | 0.87]11.92
i *Secﬁon L-L hos a retaining wall with level top
¥ 4.13 inches above crest.
B e
| N0 S St B 5151
=S E i
- o N Lo ----220%--o
P2 i © R 7354 -~
R <+ = <0.27
WA 4 — ; o--e--3.24" -t
mmememeeeeeeeeeg Q" m - Fe i m e e e - =3 ':
- i ¥ R VA
“Curved wall'g’ PLAN OF LEFT SPILLWAY il_ ; =G o . ;
Pl I \NF = =
- N "B<-----300"---- -
o [t &
I ,2 a3 €T mene i ! 1 _'x‘
ntersection ' e eaemamn 4_00"__...,.4 : w
'\, with dom. ! i '<......._--- c e 5.00" mene > Z
¢ 121 i
LS X>L--L R EERE
SECTIONS C-C,E-E,G-G,I-1 AND K-K
DIMENSIONS FOR ABOVE SECTIONS
Escnon XCIN) TYOINDY (L IINY
3K Jc-¢_ ]4.02 {0.00 |6.87
E-E_ [4.55 ]0.00 [7.34
SECTION A-A 6-6_ |5.34 lo.27 {7.80
-1 5.4 |0.78 |8.27
K-K 4.87 |1.07 _|8.74
* Section C-C has a retaining woll with level top
4.13 inches above crest and no pier.
COORDINATES FOR CURVED WALL 8" COORDINATES FOR CURVED WALL "M"
X(IN.) Y (IN) Nyt
130 lois MODEL SCALE IN INCHES 2 o—lo-o7
200 0.30 ] o I 2 3 4 5 6 7 e 9 10 (N} 12 55 o3
a7 | | I, 1o _
270 ta i S TR T DR THLUNE N LS |
300 {069 10 o 10 20 30 40 50 60 70 80 90 " 02T
3135 ]1.02_la. PROTOTYPE SCALE IN FEET 40046
370 |1.28 |4.44 —5—10-—53
400 |1.54 14.25 56 —7 3150
420 {1.87 |3.95 55— 06150 HORSE MESA DAM
4.45 |2.80 60— 331480 1:90 SCALE MODEL
r5—jrr87 4 PLAN OF RIGHT SPILLWAY ECHELON SPILLWAYS -DETAILS




Figure 13
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HORSE MESA DAM
8cale Ratio 1:90
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Figure 18

A. No Flow

B. Reservoir Elevation 1920.0
Discharge 150,000 Second-feet

FINAL DESIGN OF SPILLWAYS AND SEMI-FINAL DESIGN OF TUNNEL
HORSE MESA DAM
Scale Ratio 1:90



Reservoir Elevation 1920.0

A. No Flow B.
Discharge 36,500 Second-feet

LEFT SPILLWAY

Reservoir Elevation 1920.0

C. DNo Flow D.
Discharge 65,200 Second-feet

RIGHT SPILLWAY
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Scale Ratio 1:90
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FIGURE 20

PROTOTYPE DISCHARGE IN SEGOND- FEET
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Figure 22

A, Looking Upstream B. Close-up

C. Looking Downstream

Reservoir Elevation 1920.0 - Discharge 47,000 Second-feet

SEMI-FINAL DESIGN OF TUNNEL
HORSE MESA DAM
Scale Ratio 1:90
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A.

Looking Downstream
No Flow

FINAL DESIGN OF TUNNEL
HORSE MESA DAM
Scale Ratio 1:90

B.

C.

Discharge 25,000 Second-feet

Discharge 47,000 Second-feet
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