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Gentlemen:

Submitted herewith is our Report on Old Cave Creek Dam providing an
engineering analysis of the present condition of the superstructure of
the dam consisting of the walls and buttresses above the ground line.

This Report covers the testing laboratory work, a structural analysis
of the dam superstructure, photographs of the dam showing the core
locations, as well as a recommendation concermng the soundness of
the dam superstructure.

At your convenience, we will be happy to discuss the contents of the
Report in detail.

We wish to thank the staff of the Flood Control District of Maricopa
County for the aid and cooperation glven in the preparation of this
Report.

Respectfully submitted,
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REPORT
ON
THE CONDITION OF THE SUPERSTRUCTURE
OF OLD CAVE CREEK DAM
FOR

MARICOPA COUNTY FLOOD CONTROL DISTRICT

SCOPE

The purpose of this Report is to provide an engineering analysis of
the present condition of the superstructure of Old Cave Creek Dam, located
about six miles north of the City Limits of Phoenix (see Plates 1 and 2).
The Report will present records of all field data collected, results of labo-
ratory tests, engineering analysis of the dam, and rec;ommendatiOns as to
the soundness of the dam. The scope of the work does not include and no

investigations were made, into the substructure or foundation of the dam.

HISTORY OF THE DAM

Following a heavy rainstorm over the Cave Creek watershed in
August 1921, the resulting runoff from the creek flooded a large area in
west Phoenix and caused widespread damage. In addition to flood .da.ma.ge to
homes and business places, the flood waters covered the first floor of the
State Capitcl Building. Immediate steps were taken to prevent a recurrence
of the flood and later that year and in early 1922, plans were prepared for a
concrete multiple arch dam to be constructed across Cave Creek in Section 3,
Township 4 North, Range 3 East. Construction of the dam began in 1922 and
it was completed in 1923. The State of Arizona, Maricopa County, City of

Phoenix, Salt River Valley Water Users Association (now known as Salt River
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Project), and the Paradise-Verde irrigation District };iarticipated in the con-
struction of the dam. At the present time, the dam is operated and maintained

by the Salt River Project.

DESCRIPTION OF THE DAM

The dam consists of 38 reinforced concrete arches and supporting
buttresses. The buttresses are spaced at 4;1—foot centers and with the dam
abutments make the total length of dam 1692 feet. Plate 3 indicates a
section of the dam at the highest buttress and Plate 4 indicates a plan view
of the dam and its downstream elevation. At its deepest section, the crest
of the dam is 60 feet above the creek bed and extends an additional 60 feet
down through sand and gravel to a stratum of cemented gravel. The arches
are 12 inches thick at the crest and are approximately 4 feet thick at the
120-foot depth. The top of the arches are capped with a horizontal 2-1/2
foot wide slab. A concrete wave cope, 2 feet high, extends above the cap
slab. The arch barrels are nearly vertical at the crest of the dam and the
slope becomes gradually flatter until the inclination of the barrels is 56
degrees with the horizontal at a depth of 80 feet below the crest. Below the
80-foot level the arch barrels are vertical.

The buttress walls are 12 inches thick at the crest and increase to a
thickness of 8 to 10 feet at the 120-foot depth. The buttresses are "T"
shaped with the flange on the downstream edge to provide additional stiffness
to the member. The concrete mixture for the arches consisted of a 1:2:4
mix and a 1:2-1/2:5 mix was used for the buttresses. Reinforcing for the

arches consisted of 3/4 inch square horizontal bars spaced at 2 feet on



centers with 1/2 inch square bars vertical on 5-foot centers. The buttresses
are reinforced with four 25-pound steel rails placed near the junction of

buttresses with the arches.

HYDROLOGIC AND HYDRAULIC FEATURES

The Cave Creek drainage area above the dam consists of about 210
square miles of mountain and desert terrain.l The dam creates a reservoir
with a maximum size of 600 acres and has a capacity of about 14, 000 acre-
feet. During the August 1921 storm it was reported that 4 inches of rain
fell on the Cave Creek watershed and the resulting runoff has been variously
estimated at 20, 000 cfs to 25,000 cfs. The dam was originally provided with
three slide gates about 4 feet square. Two of these gate openings have been
plugged and the present singie ungated opening will pass approximately
7000 cfs at full pool elevation. To prevent overtopping of the structure during
high flows, there is an emergency spillway located in a long natural saddle
about one mile east of the dam (see Plate 2). The elevation of the top of the
dam is 1640 feet and the saddle elevation averages about 1637, 5 feet. It is
not known if the emergency spillway has spilled any water from the reservoir.
Any water passing the emergency spillway would return to Cave Creek at a

point about a mile and a half downstream from the dam,

PRESENT CONDITION OF THE DAM

The visible portion of the dam above the valley floor appears to be in
excellent condition after 47 years in place. Numerous cracks were noted in
the downstream face of the arch, however, cracks in a concrete structure

are not always an indication of structural failure. Horizontal cracks can be



seen along many of the cold or construction joints in all the arches. These
horizontal cracks were noted usually between the 16 to 48-foot levels below
the crest. No horizontal cracks were noted on the upstream side of the
arches. The absence of visible evidence of upstream cracks is probably due
to the small size of the cracks on the upstream side and to probable filling
of the crack space with mud and silt deposits. The horizontal cracks in the
downstream face appear to be more open at a point about 30 to 40 feet down
from the crest. Vertical cracks were noted near the midpoint of the down-
stream side of several arches. These vertical cracks were not lengthy and
usually extended from 20 feet down from the crest to the 40-foot level. The
vertical cracks were not noted on the upstream side of the arches.

Each buttress has one or more horizontal cracks following cold or
construct{on joints. In addition, nearly all the buttresses have a vertical
crack at about the midpoint of the buttress. The horizontal and vertical
cracks in the buttress extend all the way through the concrete. The vertical
cracks in the buttresses are probably caused by contraction.

Brown colored stains on the concrete below horizontal cracks are
evident on the downstream side of most arches in the central or deepest
portion of the dam. These stains are more marked at the 30 to 40-foot level
below the crest and are usually heaviest at the sides of the arch near the
buttress. The stains indicate a water leakage through the dam probably when
the flood pool is near the top of the dam. The brown color of the stains could
be caused by rusting of the reinforcing steel or a leaching of color from soil
carried by the impounded water. It is believed that the latter is the reason

for the discoloration since reinforcing steel cut by cores at the cracks did not



reveal any indication of pitting or rusting of the steel. Calcium effervescence
is also common, primarily at the lower horizontal cracks and at some tie
wire locations.

The outlet through the dam is in good condition except where the
trash rack steel bars connected to the structure. Here the concrete at the
upper end of the bars has broken away from the main structure. No
extensive erosion was noted in the cemented gravel downstream from the con-
crete outlet channel.

Siltation behind the dam appears to be slight and little build-up of
silt was noted against the upstream side of the dam. From sighting across
the top of the dam, there appears to be no vertical or horizontal displacement

of the structure.

LABORATORY TESTS

In January 1969, Engineering Testing Laboratories, Inc., of Phoenix
took twelve 4-inch cores and four 6-inch cores in the downstream face of the
dam. Plate 4 indicates the approximate location of the cores. The 4-inch
cores were taken at horizontal crack locations while the 6-inch cores were
obtained in sound concrete for a determination of the present strength of the
concrete. Since the horizontal cracks along the construction joints are in a
more or less horizontal plane through the dam and the face of the dam is not
a vertical plane and the cores had to be drilled perpendicular to the face, the
core drilling had to be started at a lower elevation than the face of the crack
in order to intersect the crack somewhere within the concrete. Therefore,
no cores were able to follow a crack for its full width through the dam. One

core (Core No. 5) indicated that the crack extended completely through the dam.



This core went completely through the dam at a point 16'-3" down from the
top. All later cores were limited to a 12-inch depth and can not be used as
an indication of the total depth of a crack. Several cores indicated that the
cracks stopped at depths ranging from 3-1/2 inches to 5-1/2 inches while
other cracks were noted at the interior end of the 12-inch depth of the core
and evidently continue deeper into the wall. INé cores were taken in the
buttresses.

Tests were made on the four 6-inch cores with the resulting following

compressive strengths:

Core No. 2 3842 psi
Core No. 6 3103 psi
Core No. 10 2933 psi
Core No. 15 4061 psi

These results indicate that the concrete is excellent quality, especially con-
sidering the concrete mixing and placing methods used in 1922, The twelve
4-inch cores drilled to follow cracks indicated the concrete to be dense and
of good quality. In only one 4-inch core were there indications of small voids
in the concrete.

Photographs indicating the location of corings and individual cores are
found on Pages P-1 through P-9 of this Report. For a more complete
description of the cores, methods of obtaining the cores, and laboratory
results, see the report of Engineers Testing Laboratories, Inc., contained

in Appendix A of this Report.



STRUCTURAL ANALYSIS

The arches and buttresses were analyzed at several elevations to
determine the structural soundness of the dam. The arches at 15, 25, 35,
and 45 feet below the crest were analyzed and the maximum stress found
was 479 psi which does not include temperature stress. Thus, it appears
that the arches in themselves are structurally sound. The buttresses were
analyzed first for bending and then for shear. Tension in the upstream face
of the arches exceeds the allowable stresses when considered as a monolith
with the buttresses, however, considering the buttresses by themselves
gives satisfactory stresses in bending. Under load the horizontal cold joints
in the arches would tend to open up and relieve the tension in the arches.
The resistance of the buttresses to shear and sliding is much lower than is
recommended at the present time for new dams. Safety factors as lov;r as
1.03 were found for a water level at Elevation 1642. 0 whereas a minimum
safety factor of 4.0 or 5.0 is presently being recommended by various
agencies. A structural analysis of the superstructure of the dam is contained

in Appendix B of this Report.

CONCLUSIONS AND RECOMMENDATIONS

As a result of our investigations and in view of the fact that the dam
has withstood the loads imposed upon it for the past 47 years, we have con-
cluded that the dam superstructure is sound provided that the loads on the dam
are not increased in any manner. We, therefore, recommend that care be
taken to insure that the natural emergency spillway elevation of 1637. 5 not be
raised and that the existing width of this sp;illway not be decreased. Repairs
should be made on the existing trash rack where it has pulled away from the

structure.
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4" Core No. 2 6" Core No. 2
ArcH No. 8 ArcH No. 8
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4" Core No. 3 4" Core No. 3
ArcH No. 10 ARcH No. 10

4" Core No. 4 4" Core No. 4
ArcH No. 11 ArcH No. 11
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4" Core No. 8 4" Core No. 8
ArcH No. 18 ArRcH No. 18

4" Core No. 9 4" Core No. 9
6" Core No. 10 6" Core No. 10
ArcH No. 22 ArcH No. 22



P 4

4" Core No. 12 4" Corc No. 12
ArcH No. 27 ArRcH No. 27
NoTE: HOLES FROM
RIFLE BULLETS

4" Core No. 13 4" Core No. 13
ArcH No. 29 ArRcH No. 29
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4" Core No. 5 6" Core No. 6
6" Core No. 6 4" Core No. 5
ArRcH No. 13 ArRcH No. 13

4" Core No. 7
ArcH No. 1B
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4" Core No. 11 4" Core No. 11
ArcH No. 25 ArRcH No. 25

6" Core No. 15 6" Core No. 15
ArcH No. 33 4" Core No. 14
4" Core No. 14 ArcH No. 33
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CoNcRETE CORES

CoNcRETE CORES
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ConcrReTE CORES

CoNCRETE CORES



PLATES



=
Z /
x
Z L//i
- CAVE
4 CREEK
< DAM G
o] S
i /2 “N&/ PINNACLE PEAK| RD.
R Vom I S
© < /; g v :
— <l r—E = S
BELL RD, o D i b i .
3 17 !
> F
L. Ir’ / ]
s I ™\ % _l
il E A 7%
TR 97 | | §'SCOTTSDALE
] | ]
| A ;—‘
NORTHERN AVE. : i PIZ{RADISE———
GLENDALE e YALLEY
1 T P
| —!
CAMEL?iCK__RD. 1 |
r.._: j
] PHOENIX sanll
M
. 5
VAN BUREN e
Lt ] /,-...___r\__),_
L T
iR >// TEMPE
-/-_.,14—:.../1-:—:——"—/ =
f—’./';l‘i/ BASELINE RD. '1 :l]
1\ ] i
- /ﬂ_l i
r .
.
% —-— | REPORT ON CONDITION OF
N ' OLD CAVE CREEK DAM

LEGEND

—--— PHOENIX CITY LIMITS
-~ CAVE CREEK

Location Map

APRIL 1969

JOHN CAROLLO ENGINEERS
Phoenix - Lafayette - E1 Paso

PLATE 1




"\ CREEK
DAM

::p_r";_]"'
e " pv

]
-r W

I'APPROX. LOCATION |/ e
-/ OF SADDLE OR .

DRAINAGE DIVIDE %
NATURAL SPILLWAY. |-
LOW POINT ELEV.
1137.5¢ 4

PINNACLE PEAK

ROAD

el e e e e — e —}

REPORT ON CONDITION OF
OLD CAVE CREEK DAM

Vicinity Map

3 1/2 MILES \

TO BELL RD. [}

JOHN CAROLLO ENGINEERS
Phoenix - Lafayette - E1 Faso

APRIL 1969 PLATE 2




TOP OF WAVE COPE
ELEVATION 1642.0

ILS PARALLEL
GROIN AND — 20
CENTERS

100 —

— 40
— 60
CREEK BED/
80
i\
\\
\\
\\\\ SAND § GRAVEL
W\ —100
\
\
A\
\
A\
A\

120

4} 120

CEMENTED GRAVEL

SIDE ELEVATION AT HIGHEST BUTTRESS

172" 0 AT
5'-0" CENTERS

SECTION A-—A

SCALE 17=20'

. REPORT ON CONDITION OF
.OLD CAVE CREEK DAM

Section of the Dam

JOHN CAROLLO ENGINEERS
Phoenix - Lafayette - EI Paso

APRIL 1969 PLATE 3










969

P |

¥
PR of
N2 x 3
4 IS T FanY
/N, =, Z 2.
\ S = 2|5,
: - Ses S12=
\ al Zx3 O = i15<
\ .- = ~ ~
~ Z| zC« Z ="
\" Wi W T
\ i - SO
LW Lo b o N oA U
P weXT O i el e
©0 xZ > e
. & ) [N = ~
A & ed O > b
2N WOt < i .
\ # o<« o - (IA u,.m
\ M o] =
—-——3 & | |caol=
— by < [
\ < x |57
Z 1~ 7
N O 4 |=
Q
-

4

BLLAT B

APRIL

OF WAVE COPE ELEV.1642.0

TOP

©
He

PLAN

1692"
19
SCALE |

SCALE {250

DOWNSTREAM ELEVATION

\

)

T
t
L

ELEV.I640.0 -
TYPICAL
15

“ a4t 0"

r
N
|

CREST

REST 120

DEPTH OF ARCHES 7 THROUGH 23

NOT KNOWN.

MAXIMUM DEPTH BELOW C

EXACT




APPENDIX A

TESTING LABORATORY REPORT



Engineers Tedting Lcboraloried, Inec.

2525 E. Indian Schopl Rd. - 264-4781 - Phoenix, Arizona 85016
J. E. WARNE, JR.. P.E. . by =
TOM W. THOMAS, PE. 428 South Olsen - 622-3663 - Tucson, Arizona 85719
H. LEE MYERS, P.E.
1 JoHN CAROLLO ENGINEERS 26 FesruarYy 1969

3308 NoRrRTH THIRD STREET

PHOENI X, ARIZONA

ATTENTION: DoNALD R. PREISLER

Re: CAve CrReek DAM Jos No. 69-36

IN ACCORDANCE WITH YOUR REQUEST, WE HAVE TAKEN TWELVE 4" CORES AND
FOUR 6" CORES ON THE DOWNSTREAM FACE OF CAvE CREEk DAM. CORES WERE
TAKEN AT LOCATIONS DESIGNATED IN YOUR LETTER OF 25 NovemBer 1968,

To THE MARIcoPA CouNTy FLoop ConNTROL DiSTRICT. DIRECTIONS STATED
THAT THE 4" CORES WOULD BE TAKEN TO WITHIN 12" OF THE UPSTREAM FACE
OF THE DAM, AND 6" CORES TO BE NOT LESS THAN 12" peep. No. 3 core
WAS TAKEN FIRST AND WAS CORED COMPLETELY THROUGH THE pam (182" Lowng).
THE LENGTH OF THE CORE CHECKS WITH THE DAM THICKNESS FOR THIS ELE-
VATION SHOWN ON SHEET A23-5 oF THE PLANS FOR CAve CrReek DAM, WHILE
CORES TAKEN AT DIFFERENT ELEVATIONS CORRESPONDED GENERALLY WITH
THICKNESSES SHOWM ON THE PLANS. AFTER DISCUSSION WITH MR. PREISLER
IT WAS DECIDED TO TAKE ALL CORES TO 12" |N DEPTH REGARDLESS OF LOCA-
TION.

ALL 4" CORES WERE TAKEN AT CRACK LOCATIONS IN AN ATTEMPT TO DETER-
MINE THE DEPTH OF CRACKS AND THE CONDITION OF THE REINFORCING STEEL.

ALL 6" CORES WERE TAKEN IN SOUND AREAS TO DETERMINE THE STRENGTH OF
THE CONCRETE. DATA FOR EACH CORE IS AS FOLLOWS:
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Cave CRrReek Dawm
Jos No. 69-36

Core No. 1 - ArcH No. 6: 4" pramMeter, 125" LonNG. ~CORED IN CRACK,

20' DOWN FROM DAM TOP AND 5'6" FROM EAST ABUTMENT. THE CRACK WAS
SMALL, EXTENDING TO A DEPTH OF 3%2". CORE WENT COMPLETELY THROUGH

DAM AND INDICATED GOOD DENSE CONCRETE THROUGHOUT.

Core No. 2 - Arch No. 8: 6" oiameTer, 12" LonG. CORED BETWEEN

JOINTS ONE AND TwO, DowN 33' FrROM DAM ToP AND 154" FRroM EAST
ABUTMENT. THIS CORE WAS TAKEN FOR TEST PURPOSES AND RESULTED IN
A COMPRESSIVE STRENGTH OF 3842 psi.

Core No. 3 - ArcH No. 10: 4" piameTer, 182" Long. CORED IN

PATCHED CRACK, DowNn 39'7" FROM DAM TOP AND 7' FROM EAST ABUTMENT.
CORE WENT COMPLETELY THROUGH DAM, AND BROKE AT A DEPTH OF APPROXI-
MATELY 8" DUE TO POOR BOND WITH SOME FLAT AGGREGATE, OTHERWISE THE
CONCRETE APPEARED TO BE OF GOOD QUALITY.

Core No. 4 - ArcH No. 11: 4" pramever, 192" Lone. CoORED BELOW

CRACK IN AREA COVERED WITH BROWN MUD STAINS, DOWN 45'3"™ FROM DAM
TOP AND 2'6" FROM EAST ABUTMENT. CORE WENT COMPLETELY THROUGH
DAM, WAS STARTED BELOW A CRACK IN AN EFFORT TO INTERSECT SAME.
HOWEVER, THE CRACK WAS NEVER INTERSECTED. GOOD DENSE CONCRETE
EXCEPT FOR A DEPTH oF FRoM 10" 70 16" WHERE SMALL VOIDS WERE
NOTICED AROUND AGGREGATE ON ONE SIDE.

Core No. 5 - ArcH No. 13: 4" prameter, 122" Lone. CORED IN MUD

STAINED AREA, 16'3"™ powN FROM DAM ToP AND 21'6" FROM EAST ABUTMENT.
CORE WENT COMPLETELY THROUGH DAM. STARTED CORING BELOW A CRACK

AND ENCOUNTERED SAME AT A DEPTH oF 2" IN. THE CRACK EXTENDED COM-
PLETELY THROUGH DAM, WITH THE BROWN STAIN NOTICEABLE THROUGHOUT.
CUT THROUGH 2" REINFORCING BAR AT 92" DEPTH, ONE FACE OF WHICH

WAS EXPOSED IN THE CRACK. THIS FACE WAS SLIGHTLY RUSTY WITH NO

PITTING EVIDENT. CONCRETE APPEARED TO BE GOOD, DENSE CONCRETE.

Cngineert Testing Lakorclorict, Jne.
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Cave CReEek Dam
Jos No. ©69-36

Cosre No. & = ArcH No. 13: 6" prameter, 12" Lonc. CORED IN SAME

AREA AS No. 5, 15'6" powN FRoM DAM TOP AND 20'3™ FROM EAST ABUT-
MENT. THIS CORE WAS TAKEN FOR TEST PURPOSES AND RESULTED IN A
COMPRESSIVE STRENGTH oF 3103 rpsi.

CoRE No. 7 - ArcH No. 16: 4" piaMeTER, 12" Lone. CORED IN CRACK

43'7" DowN FROM DAM TOP AND 25' FROM EAST ABUTMENT. CRACK EXTENDED
To A DEPTH OF 43". CUT THROUGH =" REINFORCING BAR 3" IN. No RuUST

ON BAR AND CONCRETE APPEARED TO BE GOOD AND DENSE THROUGHOUT.

Core No. 8 - ArcH No. 18: 4" piamMeTeR, 122" LoNG. CORED IN CRACK,

HEAVY BROWN STAIN ALONG WITH HEAVY EFFERVESCENCE, 48'5" powN FROM
DAM TOP AND 6'4" FROM EAST ABUTMENT. , CRACK EXTENDED TO A DEPTH OF
=". CuT THROUGH 2" REINFORCING BAR 32" IN. NO RUST ON BAR AND

CONCRETE APPEARED TO BE GOOD AND DENSE THROUGHOUT.

Core No. 9 - ArcH No. 22: 4" praMETER, 12" LoNG. CORED IN CRACK,

HEAVY EFFERVESCENCE, 34' DOWN FROM DAM TOP AND 17' FROM EAST ABUT-
MENT. CRACK EXTENDED TO A DEPTH OF 3%". CORE BROKE OFF AT END
DUE TO CONCENTRATION OF AGGREGATE. OTHERWISE, CONCRETE APPEARED

TO BE GOOD AND DENSE THROUGHOUT.

Corc No. 10 - ArcH No. 22: 6" prameTer, 12" Lone. Corep 34'9"

DOWN FROM DAM TOP AND 18'6™ FROM EAST. ABUTMENT. THIS CORE WAS
TAKEN FOR TEST PURPOSES AND RESULTED IN A COMPRESSIVE STRENGTH
oF 2933 Ps1.

Core No. 11 - ArcH No. 25: 4™ prameter, 12" Lone. CORED IN CRACK

21' DOWN FROM DAM TOP AND 34'8" FROM EAST ABUTMENT. STARTED BELOW
CRACK AND ENCOUNTERED CRACK AT A DEPTH OF 5". CRACK WAS IN THE
APPROXIMATE CENTER AT THE .END OF THE CORE. CONCRETE APPEARED TO
BE GOOD AND DENSE THROUGHOUT. '

Engineers Testing Lalorctories, Ine.



JoHN CAROLLO ENGINEERS
Cave Creexk Dam
Jos No. 69-36

~ 11

Core No. 12 - ArcH No. 27: 4" piameTer, 16" LonG. CORED IN

CRACK, HEAVY EFFERVESCENCE IN THIS AREA, 43' DOWN FROM DAM TOP
AND 22'10" FROM EAST ABUTMENT. CUT THROUGH =" REINFORCING BAR
22" IN. BAR SHOWED NO RUST, BUT CONCRETE AREA SHOWED A SMALL
CRACK FROM FACE' OF BAR TO THE FACE OF THE DAM. CORE BROKE AT
DEPTHS INCLUDING LOCATIONS AT REBAR ON END (16™) anD AT 8" N
WHERE A LARGE ROCK WAS BUT, 62" OF WHICH WAS IN THE CORE. Rock
WAS BONDED WELL TO THE OTHER SECTION OF THE CORE. WITH THE EX-
CEPTION OF THE CRACK AND ROCK, THE CONCRETE APPEARED TO BE GOOD

AND DENSE.

CoRe No. 13 - ArcH No. 29: 4" piaMETER, 124%™ Long. CORED IN

CRACK, HEAVY BROWN STAIN AREA, 44' pOowN FROM DAM ToP AND 17'6"
FROM EAST ABUTMENT. STARTED CORING BELOW CRACK, ENCOUNTERED
CRACK AT A DEPTH OF 8%" AND CORE BROKE AS CRACK ANGLED ACROSS
IT. CONCRETE APPEARED TO BE GOOD AND DENSE WITH THE EXCEPTION

OF SMALL CHECK CRACKS IN AREA 3" To 8" IN ON THE CORE.

Core No. 14 - ArcH No. 33: 4" core, 103" Long. CORED IN CRACK

WHERE CONCRETE SURFACE WAS COVERED WITH A BROWN STAIN AND HEAVY
EFFERVESCENCE, 42'3" DowN FROM DAM TOP AND 28'6"™ |IN FROM EAST

ABUTMENT. CRACK EXTENDED TO A DEPTH OF 5x". CoRreD 12" BUT coORE

BROKE AT 102" DUE TO LARGE FLAT ROCK. CONCRETE APPEARED TO BE

GOOD AND DENSE.

CoRe No. 15 - ArcH No. 33: 6" piameTer, 12" Lonc. CORED IN SAME
AREA AS No. 14, 42'10" pown FROM DAM TOP AND 19'6™ IN FROM EAST

ABUTMENT. THIS CORE WAS TAKEN FOR TEST PURPOSES AND RESULTED IN
A COMPRESSIVE STRENGTH OF 4061 psi.

Core No. 16 - ArcH No. 36: 4" pirameTer, 12" LoNe. CORED IN CRACK
AND SPALLED AREA, 44'4"™ powN FROM DAM T0P AND 7'3"™ FROM EAST ABUT-

MENT. STARTED CORING BELOW CRACK AND ENCOUNTERED cRACK 3" 10 11"

gm}imm 79*.2'41%;& Lecloralories, Jne.
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CONTINUOUSLY FROM DEPTH WHERE IT EMANATED AWAY FROM CORE AREA.
CRACK WAS COVERED THROUGHOUT WITH A HEAVY BROWN STAIN. CONCRETE

APPEARED GOOD AND DENSE THROUGHOUT.

PICTURES SHOWING AREAS WHERE CORES WERE TAKEN ARE ENCLOSED.
CLOSEUPS WERE TAKEN TO SHOW CORED AREAS AND OTHERS WERE TAKEN
TO SHOW THE GENERAL CONDITION.OF THE CONCRETE IN THE ENTIRE ARCH

SECTIONS.

CORES TAKEN SHOW THAT POUR, OR COLD JOINTS, EXTEND THROUGH THE
DAM. THIS CONDITION ACCOUNTS FOR THE GENERAL APPEARANCE OF THE
DOWNSTREAM DAM FACE. DBROWN STAINS WHICH POSSIBLY COULD BE CAUSED
BY REINFORCING STEEL RUSTING, ARE MORE PROBABLY CAUSED BY LEACH-
ING OF ROCKS OR SOIL, NATIVE TO THE AREA. SINCE THE DAM WAS
BUILT FOR FLOOD CONTROL PURPOSES, THE STORAGE AREA ABOVE THE DAM
IS NORMALLY DRY AND THE REINFORCING BARS WHICH MAY BEVEXPOSED I'N
THE JOINT AREAS ARE NOT SUBJECT TO RUST AS WAS SHOWN I[N REIN-
FORCING BARS CUT IN THESE AREAS. MuD STAINS ARE EVIDENT BELOW
ALMOST EACH JOINT IN THE DAM FACE AND DEPOSITS ARE HEAVIER AT
LOWER ELEVATIONS. CALCIUM EFFERVESCENCE 1S ALSO COMMON, PRI|-
MARILY AT THE LOWER JOINTS, PROBABLY DUE TO INCREASED PRESENCE
OF WATER AND ALSO SUBJECTED TO GREATER HYDROSTATIC PRESSURE.

GENERAL APPEARANCE OF THE DAM SHOWS THE CONCRETE TO BE IN EX-
CELLENT SHAPE, PARTLY DUE TO WEATHER CONDITIONS IN THE PHOENI X
AREA, AND IN VIEW OF THE DAM B;LNG 45 YEARS OLD, CORES AND TESTS
TAKEN SHOW THE CONCRETE TO BE OF EXCELLENT QUALITY.

THE 6" CONCRETE CORES TESTESD GIVE A LOW COMPRESSIVE STRENGTH OF
2993 pPs| AND A HIGH oF 40871 PSI WHICH FURTHER INDICATES THAT THE
CONCRETE 1S OF EXCELLENT QUALITY, ESPECIALLY CONSIDERING THE

CONCRETE MIXING AND PLACING METHODS USED IN 1922.

gngh&mﬂ?ﬂ&k;l%&Mﬁb%ﬁ,ﬂm.



JOHN CAROLLO ENGINEERS
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PICTURES OF THE CORES ARE ENCLOSED. ALL DIAGONAL CRACKS ARE DUE
TO DRILLING THROUGH THE COLD OR POUR JOINTS. IT WAS DIFFICULT TO
FOLLOW THE CRACKS THROUGH THE DAM, SINCE THE DAM FACE |S CURVED,
BOTH VERTICALLY AND HORIZONTALLY. THE DRILL WAS FASTENED TO THE
DAM FACE, SO THE CORE WAS DRILLED NORMAL TO THE SURFACE, WHILE

THé COLD OR POUR JOINT WAS FORMED IN A HORIZONTAL PLANE. By
STARTING THE CORE DRILL BELOW THE CRACR, THE CRACK WAS ENCOUNTERED
AT DIFFERENT DISTANCES IN FROM THE DAM FACE AND AS HAS BEEN STATED,
SOME OF THE CORES SHOWED THE JOINT COMPLETELY THROUGH THE DAM.

THE LARGEST ROCK ENCOUNTERED IS SEEN IN CORE No. 8. EVIDENTLY
NATIVE ROCK FROM THE AREA WAS USED AS AGGREGATE AND IN GENERAL

IT CONSISTS OF GOOD DENSE ROCK.

THIS REPORT, WITH DESCRIPTIONS OF TESTS MADE, |S SUBMITTED TO
YOUR FIRM FOR YOUR INFORMATION AND CONCLUSIONS.

ENGINEERS TESTING LABORATORIES, INC.

[ot OM. Gl

Paur H.: PeTERS,; P.E.
/Po

COPIES TO: ADDRESSEE (4)

anbwwu 7@thzl%louuhmhé Fnc.



APPENDIX B

STRUCTURAL ANALYSIS
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