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TABLE 9-2. Moment Strength Hu/(p f‘;bd2 or Hn/fébd2 of Rectangular

Sections with Tension Reinforcement Only*

w .000 .001 .002 .003 .004 .005 .006 .007 .008 .009
0.0 0 .0010 .0020 .0030 .0040 .0050 .0060 .0070 .0080 .0090
0.01 .0099 .0109 .0119 .0129 .0139 .0149 .0159 .0168 .0178 .0188
0.02 .0197 .0207 .0217 .0226 .0236 .0246 .0256 .0266 .0275 .0285
0.03 .0295 .0304 .0314 .0324 .0333 .0343 .0352 .0362 .0372 .0381]
0.04 .0391 .0400 .0410 .0420 .0429 .0438 .0448 .0457 .0467 .0476
0.05 .0485 .0495 .0504 .0513 .0523 .0532 .0541 .0551 .0560 .0569
0.06 .0579 .0588 .0597 .0607 .0616 .0625 .0634 .0643 .0653 .0662
0.07 .0671 .0680 .0689 .0699 .0708 .0717 .0726 .0735 .0744 .0753
0.08 .0762 .0771 .0780 .0789 .0798 .0807 .0816 .0825 .0834 .0843
0.09 .0852 .0861 .0870 .0879 .0888 .0897. .0906 .0915 .0923 .0932
0.10 .0941 .0950 .0959 .0967 .0976 .0985 .0994 .1002 .1011 .1020
0.1 .1029 .1037 .1046 .1055 .1063 .1072 .1081 .1089 .1098 .1106
0.12 115 01124 01133 01141 1149 1158 .1166 .1175 .1183 .1192
0.13 .1200 .1209 L1217 .1226 .1234 .1243 1251 .1259 .1268 .1276
0.14 .1284 .1293 .1301 .1309 .1318 .1326 .1334 .1342 .1351 .1359
0.15 .1367 .1375 .1384 .1392 .1400 .1408 .1416 .1425 .1433 .144]
0.16 .1449 (1457 .1465 .1473 .1481 .1489 .1497 .1506 .1514 .1522
0.17 L1529 .1537 .1545 .1553 .1561 .1569 .1577 .1585 .1593 .1601
0.18 L1609 .1617 .1624 .1632 .1640 .1648 .1656 .1664 .1671 .1679
0.19 .1687 .1695 .1703 .1710 .1718 .1726 .17133 .1741 .1749 .1756
0.20 .1764 1772 17719 .1787 .1794 .1802 .1810 .1817 .1825 .1832
0.21 .1840 .1847 .1855 .1862 .1870 .1877 .1885 .1892 .1900 .1907
0.22 .1914 .1922 .1929 .1937 .1944 1951 .1959 .1966 .1973 .1981]
0.23 .1988  .1995 .2002 .2010 .2017 .2024 .2031 .2039 .2046 .2053
0.24 .2060 .2067 .2075 .2082 .2089 .2096 .2103 .2110 .2117 .2124
0.25 .2131 .2138 .2145 .2152 .2159 .2166 .2173 .2180 .2187 .2194
0.26 2201 .2208 .2215 .2222 .2229 .2236 .2243 .2249 .2256 .2263
0.27 2270 .22771 .2284 .2290 .2297 .2304 .2311 .2317 .2324 .233]
0.28 .2337 .2344 .2351 .2357 .2364 .2371 .2377 .2384 .2391 .239]
0.29 .2404 .2410 .2417 .2423 .2430 .2437 .2443 .2450 .2456 .2463
0.30 .2469 .2475 .2482 .2488 .2495 .2501 .2508 .2514 .2520 .25217
0.31 .2533 .2539 .2546 .2552 .2558 .2565 .2571 .2577 .2583 .2590
0.32 .2596 .2602 .2608 .2614 .2621 .2627 .2633 .2639 .2645 .265]
0.33 .2657 .2664 .2670 .2676 .2682 .2688 .2694 .2700 .2706 .2712
0.34 .2718 .2724 .2730 .2736 .2742 .2748 .2754 .2760 .2766 .2771
0.35 .27771 .27183 .2789 .2795 .2801 .2807 .2812 .2818 .2824 .2830
0.36 .2835 .2841 .2847 .2853 .2858 .2864 .2870 .2875 .2881 .2887
0.37 .2892 .2898 .2904 .2909 .2915 .2920 .2926 .2931 .2937 .2943
0.38 .2948 .2954 .2959 .2965 .2970 .2975 .2981 .2986 .2992 .2997
0.39 .3003 .3008 .3013 .3019 .3024 .3029 .3035 .3040 .3045 .3051

<,€:& L;.){fvw)‘J

g T g 2e

*M /f'bd2 =Af (d—a/2)f'bd2 = w(1-0.59w), where w = pf /f'
nc sy c y ¢

and a = A f /0.85f'b.
sy C

Design: Using factored moment Hu enter table with Hu/q;fébdz; find w and

compute steel percentage p from p = wf 'c/f ;,

Investigation: Enter table with w from w = pfy/f;:; find value of Hn/f'cbg

and solve for nominal moment strength, Hn.

Vevy+Cxrllyy  Deuww & (Leard W

(Lexd 1 :
m e BT e L [N =

Le B ;-
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2. The drawings indicate vertical expansion joint
spacings at 90 foot intervals along the reinforced
concrete channel walls. Assuming a joint sealant with
50% compression recovery capacity, our calculations
indicate a joint opening of 1.75 inch to 2 inches will
be reouired to maintain the integrity of the sealant.
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B. CONS
We h and
spec dt with
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spec s;sed in detail
with John Rarringven wee oo 1t reached as

to the change or correction needed. Since this job
will be followed up with a final review of the revised
drawings and specifications, a detailed list of the
comments here is dispensed with.

C. LANDSCAPE ARCHITECTURE

The design report has not addressed landscape
treatment. As with previous work in the watershed,
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2. The drawings indicate vertical expansion joint
spacings at 80 foot intervals along the reinforced
concrete channel walls. Assuming & joint sealant with
50% compression recovery capacity, our calculations
indicate a joint opening of 1.75 inch to 2 inches will
be required to maintain the integrity of the sealant.

A one inch expansion joint opening width, as shown on
the drawings is not acceptable. A 2 inch joint opening
will reduce the sealant strain to an acceptable level
but will pose construction problems for placement and
maintenance. We recommend reducing the spacing between
joints to 45 feet.

3. The continuous monolithic footing supporting the
segmented channel wall sections is subject to unknown
temperature and shrinkage stress transfer at the wall
to footing connection. A high stress condition could
result in localized cracking in the walls near the wall
joints. Houwever, with the soil and rock cover to ‘
reduce thermal effects, we anticipate, at the worst,
only minor cracking that should not affect the
performance of the structure.

A greater concern will be the forces exerted on the
connection to the existing box culvert wing wall. A
monolithic connection at this point will result in
transfer of stress into the existing wing wall and
could result in spalling of the concrete. We believe
an expansion-contraction joint designed to allow for
the full movement from thermal effects is a preferred
option. A steel plate on each side of the wall could
be used to maintain alignment between the old and new
section. If the decision is to go with a monolithic
connection, we recommend the design documentation
include supporting analysis.

CONSTRUCTION DRAWINGS AND SPECIFICATIONS

We had numerous comments on the drawings and
specifications. Most of our comments dealt with
inconsistencies between the drawings and
specifications. All comments were discussed in detail
with John Harrington and general agreement reached as
to the change or correction needed. Since this job

will be followed up with a final review of the revised i
drawings and specifications, a detailed list of the
comments here is dispensed with.

LANDSCAPE ARCHITECTURE

The design report has not addressed landscape
treatment. As with previous work in the watershed,
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Design Review Report
WNTC Portland, OR

May 1@, 1983
Job: Spookhill Outlet Channel and Sediment Basin
Watershed: Apache Junction Gilbert Watershed
Location: Maricopa County, Arizona
Authority: PL 566
Phase: Final Design

Summary: The hydraulic design is satisfactory. In general
the structural design is adequate with exception of
temperature and shrinkage steel and joint spacing. Numerous
inconsistencies between the drawings and specifications were
noted for correction. Landscape treatment has not been
addressed.

Description of Job: The job consists of a grouted rock
lined channel with reinforced concrete side walls beginning
at the Bush Highway box culvert and proceeding downstream a
distance of approximately 900 feet where it discharges into
an existing sediment basin. Portions of the sediment basin
side slopes and outlet weir are being rebuilt. Out flow
from the sediment basin discharges into the Salt River. The
channel is designed for a discharge of 2650 cfs.

The design and construction dradings were prepared by the
Maricopa Flood Control District. The estimated cost for
this project is $750,000.

Review Comments:

A. DESIGN - The hydraulic design is satisfactory. In
general the structural loading and analysis appears
satisfactory. The design for temperature and shrinkage
(T&S) steel will need to be revised to meet SCS
criteria. We also are concerned about the expansion
joint spacing in the channel walls and the connection
to the existing wing walls at the culvert. These items
are discussed belouw.

1. The design indicates T&S steel ratios less than SCS
criteria. We understand that the Flood Control
District has been advised of SCS criteria and will be
revising the drawings as necessary.
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60 HIGHWAY BRIDGES 8.4
Part B
ANALYSIS
8.4 GENERAL 90 and 155 pounds per cubic foot. For normal weight

All members of continuous and rigid frame struc-
tures shall be designed for the maximum effects of the
loads specified in Articles 3.2 through 3.22 as deter-
mined by the theory of elastic analysis.

8.5 EXPANSION AND CONTRACTION

8.5.1 In general, provision for temperature changes
shall be made in simple spans when the span length
exceeds 40 feet.

8.5.2 In continuous bridges, the design shall provide
for thermal stresses or for the accommodation of ther-
mal movement with rockers, sliding plates, elasto-
meric pads, or other means.

8.5.3 The coefficient of thermal expansion and con-

traction for normal weight concrete may be taken as
0.000006 per deg. F.

8.5.4 The coefficient of shrinkage for normal weight
concrete may be taken as 0.0002.

8.5.5 Thermal and shrinkage coefficients for light-
weight concrete shall be determined for the type of
lightweight aggregate used.

8.6 STIFFNESS

8.6.1 Any reasonable assumptions may be adopted
for computing the relative flexural and torsional stiff-
nesses of continuous and rigid frame members. The
assumptions made shall be consistent throughout the
analysis.

8.6.2 The effect of haunches shall be considered
both in determining moments and in design of mem-
bers.

8.7 MODULUS OF ELASTICITY AND
POISSON’S RATIO

8.7.1 The modulus of elasticity, E,, for concrete may
be taken as w!-5 33 V! in psi for values of w, between

concrete (w, = 145 pcf), E. may be considered as
57,000 Vi, .

8.7.2 The modulus of elasticity E, for nonprestressed
steel reinforcement may be taken as 29,000,000 psi.

8.7.3 Poisson’s ratio may be assumed as 0.2.

8.8 SPAN LENGTH

8.8.1 The span length of members that are not built
integrally with their supports shall be considered the
clear span plus the depth of the member but need not
exceed the distance between centers of supports.

8.8.2 In analysis of continuous and rigid frame
members distances to the geometric centers of mem-
bers shall be used in the determination of moments.
Moments at faces of support may be used for member
design. When fillets making an angle of 45 degrees or
more with the axis of a continuous or restrained mem-
ber are built monolithic with the member and support,
the face of support shall be considered at a section
where the combined depth of the member and fillet is
at least one and onehalf times the thickness of the
member. No portion of a fillet shall be considered as
adding to the effective depth.

8.8.3 The effective span length of slabs shall be as
specified in Article 3.24.1.

8.9 CONTROL OF DEFLECTIONS

8.9.1 General

Flexural members of bridge structures shall be de-
signed to have adequate stiffness to limit deflections or
any deformations that may adversely affect the
strength or serviceability of the structure at service
load.

8.9.2 Superstructure Depth Limitations

The minimum depths stipulated in Table 8.9.2 are
recommended unless computation of deflection indi-
cates that lesser depths may be used without adverse
effects.
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3.15:2.1.1
Trusses Girders
Skew Angle Lateral Longitudinal Lateral Longitudinal

of Wind Load Load Load Load
Degrees PSF PSF PSE PSF

0 75 0 50 0

15 70 12 44 6

30 65 28 41 12

45 47 41 3 16

60 24 50 17 19

The loads listed above shall be used in Group II and
Group V loadings as given in Article 3.22.

3.15.2.1.2 For Group III and Group VI loadings,
these loads may be reduced by 70 percent and a load
per linear foot added as a wind load on a moving live
load, as given in the following table:

Skew Angle
of Wind Lateral Load  Longitudinal Load
Degrees Ib./ft. Ib./ft.
0 100 0
1S 88 12
30 82 24
45 66 32
60 34 38

This load shall be applied at a point 6 feet above the
deck.

3.15.2.1.3 For the usual girder and slab bridges
having maximum span lengths of 125 feet the following
wind loading may be used in lieu of the more precise
loading specified above:

W (wind load on structure)
S0 pounds per square foot, transverse;
12 pounds per square foot, longitudinal;
Both forces shall be applied simultaneously.

WL (wind load on live load)
100 pounds per linear foot, transverse;
40 pounds per linear foot, longitudinal;
Both forces shall be applied simultaneously.

3.15.2.2 Forces Applied Directly to the
Substructure

The transverse and longitudinal forces to be applied
directly to the substructure for a 100-mile per hour
wind shall be calculated from an assumed wind force of
40 pounds per square foot. For wind directions as-
sumed skewed to the substructure this force shall be
resolved into components perpendicular to the end and
front elevations of the substructure. The component

perpendicular to the end elevation shall act on the ex-
posed substructure area as seen in end elevation and
the component perpendicular to the front elevation
shall act on the exposed areas and shall be applied si-
multaneously with the wind loads from the superstruc-
ture. The above loads are for Group II and Group V
loadings and may be reduced by 70 percent for Group
111 and Group VI loadings, as indicated in Article 3.22.

3.15.3 Overturning Forces

The effect of forces tending to overturn structures
shall be calculated under Groups I1, 111, V, and VI of
Article 3.22 assuming that the wind direction is at right
angles to the longitudinal axis of the structure. In addi-
tion, an upward force shall be applied at the windward
quarter point of the transverse superstructure width.
This force shall be 20 pounds per square foot of deck
and sidewalk plan area for Group II and Group V com-
binations and 6 pounds per square foot for Group I1I
and Group VI combinations.

3.16 THERMAL FORCES

Provision shall be made for stresses or movements
resulting from variations in temperature. The rise and
fall in temperature shall be fixed for the locality in
which the structure is to be constructed and shall be
computed from an assumed temperature at the time of
erection. Due consideration shall be given to the lag
between air temperature and the interior temperature
of massive concrete members or structures.

The range of temperature shall generally be as fol-
lows:

Metal Structures
Moderate climate, from 0 to 120°E.
Cold climate, from —30 to 120°F.

Temperature Temperature
Concrete Structures Rise Fall

Moderate climate ....... 30°F 40°F ‘_'—‘

Cold climate. ... . ..uewo 35°F 45°F

3.17 UPLIFT

3.17.1 Provision shall be made for adequate attach-
ment of the superstructure to the substructure by en-
suring that the calculated uplift at any support is re-
sisted by tension members engaging a mass of masonry
equal to the largest force obtained under one of the
following conditions:
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DIVISION I—DESIGN 25

3.15.2.1.1
Trusses Girders
Skew Angle Lateral Longitudinal Lateral Longitudinal

of Wind Load Load Load Load
Degrees PSF PSF PSF PSF

0 75 0 50 0

15 70 12 44 6

30 65 28 41 12

45 47 41 33 16

60 24 50 17 19

The loads listed above shall be used in Group II and
Group V loadings as given in Article 3.22.

3.15.2.1.2 For Group III and Group VI loadings,
these loads may be reduced by 70 percent and a load
per linear foot added as a wind load on a moving live
load, as given in the following table:

Skew Angle
of Wind Lateral Load  Longitudinal Load
Degrees Ib./ft. Ib./ft.
0 100 0
15 88 12
30 82 24
45 66 32
60 34 38

This load shall be applied at a point 6 feet above the
deck.

3.15.2.1.3 For the usual girder and slab bridges
having maximum span lengths of 125 feet the following
wind loading may be used in lieu of the more precise
loading specified above:

W (wind load on structure)
50 pounds per square foot, transverse;
12 pounds per square foot, longitudinal;
Both forces shall be applied simultaneously.

WL (wind load on live load)
100 pounds per linear foot, transverse;
40 pounds per linear foot, longitudinal;
Both forces shall be applied simultaneously.

3.15.2.2 Forces Applied Directly to the
Substructure

The transverse and longitudinal forces to be applied
directly to the substructure for a 100-mile per hour
wind shall be calculated from an assumed wind force of
40 pounds per square foot. For wind directions as-
sumed skewed to the substructure this force shall be
resolved into components perpendicular to the end and
front elevations of the substructure. The component

perpendicular to the end elevation shall act on the ex-
posed substructure area as seen in end elevation and
the component perpendicular to the front elevation
shall act on the exposed areas and shall be applied si-
multaneously with the wind loads from the superstruc-
ture. The above loads are for Group II and Group V
loadings and may be reduced by 70 percent for Group
III and Group VI loadings, as indicated in Article 3.22.

3.15.3 Overturning Forces

The effect of forces tending to overturn structures
shall be calculated under Groups 11, III, V, and VI of
Article 3.22 assuming that the wind direction is at right
angles to the longitudinal axis of the structure. In addi-
tion, an upward force shall be applied at the windward
quarter point of the transverse superstructure width.
This force shall be 20 pounds per square foot of deck
and sidewalk plan area for Group II and Group V com-
binations and 6 pounds per square foot for Group III
and Group VI combinations.

3.16 THERMAL FORCES

Provision shall be made for stresses or movements
resulting from variations in temperature. The rise and
fall in temperature shall be fixed for the locality in
which the structure is to be constructed and shall be
computed from an assumed temperature at the time of
erection. Due consideration shall be given to the lag
between air temperature and the interior temperature
of massive concrete members or structures.

The range of temperature shall generally be as fol-
lows:

Metal Structures
Moderate climate, from 0 to 120°F.
Cold climate, from —30 to 120°F.

Temperature Temperature

Concrete Structures Rise Fall
Moderate climate ....... 30°F 40°F
Cold climate............ 35°F 45°F

3.17 UPLIFT

3.17.1 Provision shall be made for adequate attach-
ment of the superstructure to the substructure by en-
suring that the calculated uplift at any support is re-
sisted by tension members engaging a mass of masonry
equal to the largest force obtained under one of the
following conditions:




60 HIGHWAY BRIDGES 8.4

Part B
ANALYSIS

8.4 GENERAL

All members of continuous and rigid frame struc-
tures shall be designed for the maximum effects of the
loads specified in Articles 3.2 through 3.22 as deter-
mined by the theory of elastic analysis.

8.5 EXPANSION AND CONTRACTION

8.5.1 In general, provision for temperature changes
shall be made in simple spans when the span length
exceeds 40 feet.

8.5.2 In continuous bridges, the design shall provide
for thermal stresses or for the accommodation of ther-
mal movement with rockers, sliding plates, elasto-
meric pads, or other means.

8.5.3 The coefficient of thermal expansion and con-
traction for normal weight concrete may be taken as
0.000006 per deg. F.

8.5.4 The coefficient of shrinkage for normal weight
concrete may be taken as 0.0002.

8.5.5 Thermal and shrinkage coefficients for light-
weight concrete shall be determined for the type of
lightweight aggregate used.

8.6 STIFFNESS

8.6.1 Any reasonable assumptions may be adopted
for computing the relative flexural and torsional stiff-
nesses of continuous and rigid frame members. The
assumptions made shall be consistent throughout the
analysis.

8.6.2 The effect of haunches shall be considered
both in determining moments and in design of mem-
bers.

8.7 MODULUS OF ELASTICITY AND
POISSON’S RATIO

8.7.1 The modulus of elasticity, E, for concrete may
be taken as w5 33 V! in psi for values of w, between

90 and 155 pounds per cubic foot. For normal weight
concrete (w, = 145 pcf), E. may be considered as
57,000 Vf,.

8.7.2 The modulus of elasticity E for nonprestressed
steel reinforcement may be taken as 29,000,000 psi.

8.7.3 Poisson’s ratio may be assumed as 0.2.

8.8 SPAN LENGTH

8.8.1 The span length of members that are not built
integrally with their supports shall be considered the
clear span plus the depth of the member but need not
exceed the distance between centers of supports.

8.8.2 In analysis of continuous and rigid frame
members distances to the geometric centers of mem-
bers shall be used in the determination of moments.
Moments at faces of support may be used for member
design. When fillets making an angle of 45 degrees or
more with the axis of a continuous or restrained mem-
ber are built monolithic with the member and support,
the face of support shall be considered at a section
where the combined depth of the member and fillet is
at least one and onehalf times the thickness of the
member. No portion of a fillet shall be considered as
adding to the effective depth.

8.8.3 The effective span length of slabs shall be as
specified in Article 3.24.1.

8.9 CONTROL OF DEFLECTIONS

8.9.1 General

Flexural members of bridge structures shall be de-
signed to have adequate stiffness to limit deflections or
any deformations that may adversely affect the
strength or serviceability of the structure at service
load.

8.9.2 Superstructure Depth Limitations

The minimum depths stipulated in Table 8.9.2 are
recommended unless computation of deflection indi-
cates that lesser depths may be used without adverse
effects.
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MESSAGE DISPLAY FOR KUMAR HANUMATAH

To:  EOM
EAR
KVH
,om: Kumar Hanumaiah:TALOS Host: TALOS
Ostmark: 07/27/93 01:26PM Delivered: 07/27/93 01:26PM
Status:

Subject: Spookhill Outlet Channel

Message:
I gave you a set of Plans of the above referenced project.The design

has already been checked by Wainwright and reviewed by scs and we
provided a little more reinforcing steel than what is actually
required by design as per scs request.Now what I need from you is

just the quantities of concrete and reinforcing steel.As you can see
from sheet 11 of drawing set,there are 8 stationings and three
differant wall types in the table. Keep the quantities of concrete and
steel seperate between each stations and a total summary sheet at the
end,so that quantities can be checked easily.Let me have these
quantities by Monday,August 2, or earlier if you can , so that I can
give the final quantities to Besian as soon as possible.
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UNITED S8TATES DEPARTMENT OF AGRICULTURE
S0IL CONSERVATION SERVICE
. WEST NATIONAL TECHNICAL CENTER
Engineering Staff
Partland, Oregon
November 28, 1992

DESIGN REVIEW REPORT

Projects Buckhorn Mesa Watershed
Jobs: Spook Hill Floodway Outlet
Location: . Maricopa County, AZ
Authority: PLEOL
Stage: Preliminary Design

. oap /) f
Summarys: 2 (' /zﬂWWH//

BKH

Description of Jab: i1
This job consists of the upgrading ey ooutlet works

far the Spook Hill Flogdway to ths ;apabil1ty of pasgsing the 100
year frequency storm and attendant sediment. The works has
approximately S%0 feet of composite reinforced conerete and
grouted rack riprap channel from Bush Highway to the existing

. sadiment basin. The sedimant basin dikes will be raised to pass
the increaeed flow and to accommodate the backwater in the cutlet
channel,

Purpose of Review:

The purpose of thias review is to determine compliance with SC8
standards and criteriay, and sound engineering practices.

Scope of Review:

Tha following material was reviewed:

g Freliminary design calculations.
=W Narrative.,
b, Hydraulic and Sediment Transport Analysis.
&, Structural Deglgn
d. Miscellanaous.
2 Preliminary construction drawings.
3. Specifications,

Basls for Rmview:

Tha following references were used in review of the job:
s [ TR 29 Design of Open Channels

Ze Handbook ©f Hydraulice, King % Brater, 5th ed.
3. Engineering Design Standards - Far West States.
. 4. NEH Section %, Hydraulics.

X Hydraulic Charts for the Selection of Highway Culverts,
Hydraulic Engineering Circular No. %, BPR (USDI).

& Capacity Charts for the Hydraulic Deeign of Highway
Culverts, Hydraulic Engineering Circular No, 10, BPR
(UsSDI) .

7 s NEH Section & SBtructural Design.
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UNITED 8TATES DEPARTMENT OF AGRICULTURE
S801L CONBERVATION SERVICE
. WEST NATIONAL TECHNICAL CENTER
Engineering Staff
Partland, Uregon
November 2@, 1992

DESIGN REVIEW REPORT

Project: Buckhorn Mesa Watershed
Jobs Snook Hill Floodway Outlet
location: . Maricopa County, AZ
Authority:s PLGGE

Stage: Preliminary Design
Bummarys:

Description aof Jab:

This job consists of the upgrading of the temporary outlet works
for the Spook Hill Flogdway to the capability of passing the 100
year frequency storm and attendant sediment. The works has
approximately 5%0 feet of composite reinforced conerete and
grouted rack riprap channel from Bush Highway to the existing

. sadiment basin. The eedimant basin dikes will be raised to pass
the increseed flow and to aceommodate the backwater in the cutlet
channel,

Purpose of Review:

The purpose of this review is to determine compliance with SCB
standards and criteria, and sound engineering practices.

Scope of Review:

Tha following material was reviewed:

9 Freliminary design calculations.
W Narrative,
b, Hydraulic and Sediment Transport Analysis.
& Structural Deéign.
d. Miscellaneous.
2, Preliminary congtruction drawings.
3. Specifications,

Basis for Rmview:

The follawing references were used in raview of the job:

15 TR 2% Design of Open Channels

e Handbook ©of Hydraulice, King % Brater, Sth ed.

Fe Engineering Design Standards - Far West States.
. 4, NEH Section %, Hydraulics.,

9. Hydraulic Charts for the Selection of Highway Culverts,
Hydraulic Engineering Circular No. 5, BPR (USDI).

& Capacity Charts for the Hydraulic Deeign of Highway
Culverts, Hydraulic Engineering Circular No., 18, BPR
(UsSDI).

7 NEH Section & Btructursl Design.
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a. NEH B8ection 11 Drop Structures.
2. National Engineering Manual.

Review Comments:

Frejlimipar al
i, HYDRAYULICS AND SEDRIMENT TRANSPORT ANALYSIS
S At low water surface In the sediment tasin and design

flow in the channel a jump will form well into the
sediment basin. It is recommended that the stability
of the sediment basin under the above condition be
addregssed, [t is suggested a grouted rock riprap
hydraulic jump energy dissipator basin or plunges pool
be designed for the end of the channel. Examples of
design of. thege type pf dissipators are available in
the SCS Arizona projects. Pass Mountain Floodway drop
structures wsre designed as jump basins and the putlest
of the Signal Butte Floodway was designed as a plunge
paol. '

; The explanation given in the narrative appears

| acceptable. Any hydraulig Jjump that zan occur will be
during high flows at which time the basin will be full
and the jump will form in the channel. At low basin
water surface flows should bg around critical or less
and scour will depend upon velocities., A cutoff wall
iz acceptable at or near the depth proposed be the
anticipation of rock in that location to tie it inte
appears unrrealistic and is not supported by the
Geology, The drawings show existing ground about 1.5
teat above the proposed invert and TH 2403 shows no
rock at it'e limit of 6.8 feet.

s It appears that the wall height at the end of the
charnnel jis sufficient to include the effeckts Of
backwater from the sediment basin. It ie recommended

that documentation of the adequacy of the wall height
bg included,

« , Page (1 of 19 of the narrative provides a summary table

Do far the hydraulic properties of the channel, The

o propertias appear to be based on unimpeded f)low and

VAT Y does not reflect the location of the sequent depth of
N the jump formed at maximum discharge. It is suggested
o that this location be documented to show that the

sequent depth will gocur in the channel and net in the

sediment basin.

d. It doas mot appear to be documented that the basin will
~ accommodate the 100 year {freguency sediment
accumulation. It is recommended that the narrative
include reasoning for assuming that sufficient capacity.
is available to accommodate the 188 year frequency
sediment amount.

e. No cost comparisons were included in the dorumentation
supperting the statement in the narrative that
Alternative number 2 is the least cost. It is
recommended that this support be included in the
documentation and that it include maintenance and

e
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replacement costs during the life of the project as’
well as initial cost.

Mimor comments, suggestions, and editorial comments are
rredlined on the preliminary design calculations.

LE 2si

Narrative. The retaining walls are designed in
accordance with AASHTO requirements for live lecads., It
is recommended that SCS reguirements bt ussed where
exceeding AARSHTO requirements.

Narrative, Because expansion joints are on 9@ font
intervals the longitudinal steel should meet
temperature steel reguirements of 0,93 sq in for
exposed fzce and B.02 sg in for unexposed face.

No Soils Mechanits test information is available giving
the unit weights, shear strengths and other pertinent
structural values for thae design of the retaining wall.
Valuas used are based on AASHTO recommendations for
typical highway wall design. The specifications do not
ldantify the backfill material by type nar do the
drawings show the borrow area. A saturated unit weight
of 13@ pef is assumed and a coefficient of lateral
Fressure of .33, The coefficient corresponds to that
of clean sand or gravel. A likely material in the
borrow area appears to be SM or SC, At best this
material can be expected tg be clazsified as soil type
% in figure 45 of TR 74. The moist unit waeight for
this material is expected to be about 100 pef. This
would lead to a minimum value of around .4 for tha
coefficient or an inerease of about 20 percent in the
lateral pressure of the soil although seomething less in
the total pressures. Recommend the followling actions:

(1) Identify the borrow material and varify their
ayailability,

(2} Correlate unit weights, shear values and other
pertinent infarmation for this material with
similar material from Sposk Mill Dam or other jobs
in the vicinity,.

(3) Use the correlated values in design or check of
the proposed desian,

Design does not mest provisions of TR &7 a5 follows:

(1) 6@ ksi used for design of Service Hydraulic
Structure instead of 40 ksi.

(2) Rho less than rho shy.

(3) Mipimum steel less than @.002bd in the exposed
faces and less than B.@01ibd in the greater
thickness in the unexposed faces..

(4) Loed factor of 1.3 used instead of 1.8,

NEH Eection 11 not met for factor of safety in sliding.
Used 1.8 instead of 1.5.

structiom awinags,
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RIPRAP THICKNESS (ft)

= T — T
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VELOCITY IN VICINITY OF BANK

(ft/sec)

Figure 57. Required blanket thickness as a function

of flow velocity.

27A. | vELOCTY | RIPRAP THICKNESS (17)
<t 00 18.40 240 T
500 s PE 2.20 vsE 2.50"
G50 18.55 2.52

722.38 - 02 2.00 ,
850 572 .94 4
979.98 15:85 ). 97 vse 200"
1100 5. 86 |- 97

’227; R 5_82 [ 9 v

GROUTFD ROCK,,




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT 6}9&0 P 21,‘// //7— /.”ZL / /w/ne./ PAGE Z- OF
DETAIL compuTED _ LAH oate _Z—92
CHECKED BY 4# DATE @'dz
fl-92
wWhHLC De/fr
TR A TR rOr L S Depth of Lol
219 o4 i Inseele {)u’/’LS,‘c/e Insrele Oulide
400 NF 34: 49104049 #1049 Sl o TR 00!
450 [PL2¢. 50132.50 4 22.50 G’ -0" | gt-00"
522980012508 ).31-25. 3125 )@ s )60 - 2
g50  |¥22.59 | 28.23 | 29.833 | 6°-3" | &’-gs
579.98 X |\ 20. 04 | 26-23 | 27-23 | &'-3" | 7'-3"
097-1r || 17.75 qe 24060 | 24.55 | 6'-3" | &'-9.¢"
1100 17-69 | 294-00 | 24.44 | 6°-3%" 4'-3"
@z 2 | 732 | 2400 % 2200 | &' -su"| & -8l
1237405711500 14 24.00 10 2. 00 gstpl | a’- a0
FInpL L 21, Frg [+ 7
W/l
=11 Inv. &l Delf;-;; WQ//EIeV. Dgf;?_ Eley.
& BO 24.50 8°-0"| 32.506| 46L0" | 32.5D ¢
G &GO 246.30.| &'-3"| 32.556| 4'-5". | 32.72¢
7 &0 24.55 Z 30.-go0 | &-5" | Rp.74 @
oy 7~ 3 R L % L3 2 3040 | &-10" | 306.986
870 22.19 l 28.494 | 4. 10" | 29.03¢
880 | z2.00 I 2EEE LB L T29.25 6
10 9731} ... 17,75 7 24.0D 7 25.00
14827 16-75 | &-3" | 2#00¢| 7-3" | 24006
. 1000 19.45 25-90 26. 95 y
,, A= / f

4';‘» --(0







W

FLOOD, CONTROL DISTRICT OF MARICOPA COUNTY
PROUECT S\QG’DV Ny Godoler PAGE ‘
DETAIL ¢'wall Sectiir compuTen Y H DATE i)_iz”
_ Tbe | Al cHecked BY _ S paxe M

Ns}ra' vl Q@md B ET ke e
Vel cover = Sl oo il SR R Sl i
‘,L 2U-Lﬂ ler2, Uﬁcwwré’m e L;ﬂ‘ 4'1"'"737 |

THP@ _1 wmu Qrﬂc%v
g‘m& 440 0 '72—?—5 Hol = I'-0




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT . })G 2 'L\l?‘i { Grise 4 PAGE ___ OF -T
by 2 C ~ £ , Z]aD
DETAIL 7 -3 el S EEH I oupuTED ey H pATE — ! '
“Oﬂ’f’/ 2 M\\ CHECKED BY con/ DATE ﬁg[ﬂ
17 2
e e 1 ‘ | : )
o A A e S (] Sy
‘ . 13 ¥
' v
f t -:&(.7 ¢%
- 1/_ ’ { - .~ F-
'# 4 & g o 12,” &S £
G _J:JIAG 4..; Jg g
SiE % 4
— N L \9-55-' _‘6‘ %
H S @y §l_\§ @'t
NI V) gl'i*’
<l o o e
| % 2
Ao fﬁ% B ' 'M:‘\"? 3
=413 ol S P
ol “:.‘{S _Hie o ﬁ_(\ Fly
=1¢ > e | 1 E :
L Vs } i 2—4'# ‘ 3%
. K ; X L
- o+ a5’ | \"JN}
il = by
H G2 C 5. - . [
pged |TF 5 ° L b el
- ) X {' . ¢ } b
y 3 (¢
. EUNRTY I B W e ipey
Haelk| | 4 L} B
- _ 4 A. @/qu ‘:(“}' \o/ ¥ \9
-, B ‘ |
| j
® L g s B |
y - | | . :
- 8 -0 s e |




(Y
FLOOD CONTROL DISTRICT VLS? MARICOPA COUNTY
PROJECT \bt)‘g";z— Q'L.//l gu C"L L/PACE OF
oeralL Gzt Wl SE24+ ouoim KvH DATE ?/ 12
—%bo 2 lnll CHECKED. BY £64)  pate
PR CEEPL o R Si--  e . .|,l_:l)\I@(Q:-e—€~6 K

&

=
=

Y

3

| +-6®
Shak b2+

|

{

R A
a Z

-

A E Y4 e

if
#o iz |

e wed . N
Y 5 @b S l-l-—4 ll;’ -

it

 ALT #i9 Bev? vally A A > j | U'—
M € Cav2 b gl cd fhee IR, . T ccon PO

koo
41_g" |
| }
: 2'=8

| | slg
il e A s -

® - 4£-G_  _|I-D -0 |
glagt _

' g e e )| o i
et e gp 12374 wh'=1Lg




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY @

{ %,
PROJECT . 'g}r’@’?‘é“é"ﬁ’l'i PAGE OF 75
DETAIL J(jbc 4 WA computen _ KAMH  pare Ciu
| CHECKED BY _ LW pate ¥/on
" | . - T(__z_n M’W l
i/‘/_w_/’ﬂ% S VAT
“ =
Hsezi2 L 4 e’ $<
; . _ +T
%— \ [ \|—~ § V‘j—
1
= : ) '#' CATS - ¢
LYE # +Salf i T
H— | i
~ ' G@@
woec" | - >E
1T
L =G
\
o e
b
4 g
’H 4 13/\«!
.' ‘/H’%Gm
- e 1 i y— |
| TYpe 4 w=ll lecli v
~ TNV L0 ok, 40 T8 &40




FLOOE CONTROL DISTRICT OF MARICOPA COUNTY
'}36’“\7;46 il Gutler PAGE _|__ oF

FLOOD CONTRO.

PROJECT

DISTRICT = N . 4
or ' 47, s 7.
IA;UC::: . DETA!L ﬁ’;../f.f‘,.l“(ﬁ/:‘w»w-\] (/\) A , ’ COMPUTED l&,-' V++' DATE 8 ITe

i CHECKED BY _ L4/ DATE W4
Cae 1 s | ﬁ&

g_u ]O‘YV) v cd ?/,ﬁ(-fé({;\l ,,l

KR A AR ] T T N Racmse-x
o
—1
¥
® s
] 7
- B |
Jx0 k-@ | ! —.'Q"i"”“
g 4
o
| Lo
: -
te 5 -0 o
B A
e — e e e I 1 G W - S S A
e T
PP e
v < L g
. Xp = aay ¥4 - R A W 1 Y |
f 28" =T
Ma“f(+0"‘;—%== (‘2,4— K= jf;?:r —;—7*"";7) X?‘l— Ty
Gt G |

q./@.. {,’7_%:: @361—




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
oroveer _ Sboowl AR omthet I ,
DETAIL P@’&waﬁ wa il sovpns E¥YH s § 19
CHECKED BY _ .04/ pate Wfdr

}

13 AD (}/(/.71"%&'3 S udo W2 AV ,Arr:/a(, C/OMAAJ"'\\ Cla%e!

a3
\¥)

@ o) oes /”,cm = il L"f
{A)J" D\ gA..]"...:vv‘(““/ = "Gz'
b, )6 S{/\v/w&vgfﬂf& Sl = 6.6

_vaw‘ 1< A \ |

=W = (576 x 033 x D = ZZ"%"W
. ?; -. |
(NAtcHv éj"/ - \62/4 i

hoec  Rg 4o ES \u&
® b= @axq.;?)» = 7 L’?A
’F = f'f”_ﬁg .xﬂ-:;) = 3,43
Mo = 343 x F.254 = (o0

g—-} s &}—, w  Menn o ;
w, = (Saxlax a- -E‘\ A
Ary - xHAde e g

{

' w\%(gé‘:) @‘-ax %"amr-_bp LRV S i
@“*’ - So#sm
M. S {d fz,x«,w 4.‘?; I3 ;<5 o -,—( {2x 4. =2043

. PS =o)L




FLOOD CONTROL DISTRICT O MARICOPA COUNTY
PROJECT \"WJ‘Z/ qu—-\! G 2l PAGE/3 OF

t"
DETAIL Qeé""f“”‘”l O\JGTH COMPUTED EVH DATE /

CHECKED BY _ L04/  pate lof4

FLOOD CONTRO
DISTRICT g
or

MARICOPA

= G : =

=
[ E 4..(%"7@ = PN = aaxSusc=2.18
Z 3. 435
uLe o« K &

TrpOvemte, Heal 139400 4o
O@-F Pl »’/1“(7{-67{%—4—40 mad bt

_.T’/ﬂ ' FU, ,Mt“w’ C,J!A!tg gl

Vol | 45 7 “,/. P ‘4
W, 7o /j ) = 2.0
. TN -
Wz.—/ff 0"*"?“'\“%@"“)"\ = il
iA;f\'f’)"‘_'.” (5.8 XET woro f\':‘;‘/ = .4—-.'&
i G TS |
- cL T TN iy
PelemiE. 2 (. 2 3. .5) 40O x 20 ) 4 (4l x STo)
= -1(.(9L 2
= &4 A
N
FS =H 28 4 ) =g ot
(‘:,.M = ,,v\‘.,M!@,‘.gﬁ R R SN O e
—
d/\ﬂa Q)‘:'J/Ma ’ 7 i
K
r’*f’Mv“‘"‘“’? Fovee = MM = a4 x6.09=227
® | | fie

::JA‘ r{«w«a Fovee 'P —_— 2
: e
L neecd o fey C}"W e, Baze Llab




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
Cleric 41 AL e F o
oare 8112

PROJECT
Vetanm Wall e kK VH

FLOOD CONTRO.
o[;lS'l'Rl(ﬂ' i
s DETAIL
CHECKED BY L(/J & pate 1)~
My e/ / {,ﬁ \,ik ;
e ] e = e ———— /
Focddy l)‘ el s . 7 wnAe |
Mg = B N=G b7
}\4 0T = 1517 ' f?‘ 5 gt ""“‘*\M\\
pr 0 )
Ot bt = 2B T
A i —_ e
E= e 7

X.@M s T 2l "(j

[ :
Sb= 20 = 2.33  um5 v pud Third
. 7o )"""--\\ 1
G- (bf_xe) =(35-247)= 083
’ 4.;?, W E
7% | S By
_ GqfoC)ﬁ:@‘H 0. 2.4 ﬂ/,/
=t T
K G = 163 J<2 \"YCM« = G2F
T/oe."De%%m 1
) upeL (‘ux.\ 2»40
<

T
b‘\"vﬁw v ! Q- 7 X 9 ]
ot (0233 x2.0)=

f\‘Cﬁion The v ,

. S )
P NhA -:(4” ﬁ‘ﬂx%xw“‘ga
K O

ARG = 9.9

Q9




FLOOD CONTRO!

PROJECT

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
gw% cit“L‘ l(/(./’ OuL@(OT’ PAGE ‘L"‘

OF

DISTRICT g
or
MARICOPA

COUNTY §

DETAIL Redou Vi Weel] computeD A<V DATE % |12
' cHECKED BY _ LY paTe Wi

—TOE:, g’\"é«ﬂ/\ )
Mu =3 q;zfﬂ/
il
¢ = el
- 3 37 x 12 L s — d.olf
jduwt” GG x3Ix xS
! > : = (D &!‘2_
e —arke 4-1, eat W =C
= o0.0lax2.9 - .6 000f

2e LeorO

yw-i% = ZG/D/{;H = |
(é;wo[d@ fé% —h = (C?-ev’%gxll

;.BC’"’I/A% \?e’;hd . b= lo ‘\
' | g #H 4

A= g o) X \2XxIl3T =

m _gg;a T G“OI

T la 1M
T D332

xJI\SJ-—- AL

. 4=
== 6' /167( Y

e 9’ , A =0°2)




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT Cheokl  AhIL  outler suee 2 " o

DETAIL Q@%—”‘/‘-”%’*ﬁ"’”ﬁ wrd| COMPUTED w5k VH DATE _g]ﬁg_

CHECKED BY __ Lt pate W[

'H ee ‘ T Gﬁ%\"v(n

LWl f@\zgxm‘ el 1
Finpin: (O xgD) = O8]
—

ol wh: (EAD a2 .A-MKIG\/

60’”“6, oo f (25 'p<a'

g
&
S

\l
)
Iy

X

B
)G
+

91
3"
‘)
)
gu

X

S
\/’

ar

g | L N B el

I e T AN D

t ;«4‘;,4;« 2,,><U‘, "

““\\ (-\ e - 5 ,:‘:_’:;t
A= (] -~ Iy N R S Wy Tinklc 4 - = ) = g.0IlE
= 2.5 H ; . o
oD = < f-(—“"ﬁ"’ieéx'ﬁ'@’}-.-:@ﬁn{
§ ’»Z.".‘A 0 -
W Y dﬂ |
, \‘\ e  #
37 fo= goeol X121 X [2.S = O S tm
i \\
}
Apasn = O Qe 23

g /) ) y
QH . AL . e e D
’Aﬁ = g.603 xjaxlz2y = AEAZ

\.‘Zarﬁ.g:: had xS = 6’2.— e

U e A O




FLOOLQ CONTROL DISTRICT OF MARICOPA COUNTY
PROJECT t7‘9”"§:f 44'1 i on bKet PAGE _J

DETAIL ot st W] compuTep _ K< VH DATE ;Lil'

CHECKED BY .04/  DATE W/[1v

1
Q
X
N
X

E’“j .

-
9
‘g(

N
3

Mo =
d- (o z;ﬁ_b

Mo (’/%qx‘z N = 4639

b e VP T TS
- A

— ——

‘§ U bt e Tk 2o x L2 X T 2

(\¥/ . 3.03%&
o) o Tk q-z_) w =

. )M i ;;‘/‘ il
| ¢° : il

;( *
Nk : 2
v /} /ﬁé — @u@v@lc! x \2. >\ == @3_2{ K% |
:\)i /\V ‘\ '7;; ¢ 2.»'
v = (de023 x12xa8) =338 I
N_A'M = , = # S @g e = O£
ov 1 I A= .33 xa.21 = O 1€’

{
WPe 4o @ & A -0

@ # €@ M Aoz 0.4 2
i | % T aid BV . :




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT . |
DETAIL COMPUTED < VAT DATE @571.
CHECKED BY __ LG4 pate W/?L
-l ~ “ b l',,"/}
CI»WL- W»"\f\/ﬁ | G‘! (,uas;ll )mc,av, 21 Py
PR T
Mu = (Ce3x13) = 2, oSl
> i axiil
O?“_ = A(T.,(J— j—*‘"’i}%z’ ol
— e
s g X ’2, B \3 _ Y a&ﬁ Y

S et e i " (‘__3_’//' 7))
gfv J’c ;,,GA,?*' gG xXx3exlax7o o w3
o€ | ¢ :
j opc Tl m__}_ pooz) g
o\ M &2 7

(0 \_/ o \/f o Le
‘é!f A e ) W : N I W( § .‘(
fh fiq T

s
g D B me- ,’\-;;: ) ("
ﬁmm _ (@ Ox12x7C ) 30

£ =

E@H—w .4,0 /(Ag@ 12. wn | -J—w ‘/WWG/?@M&

Freiry of Snfedq ogronfde aver-turma—y
‘ mM({ ghd&")’d




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
L&v% --IJQI/ ot Lot oace 4 or

o PROJECTT ,
, 24
wancors DETAIL Kefnanin Wil compuTeD K- vt DATE g) L

COUNTY B

CHECKED BY __ 064  pate lof4

Coare. 2.
DM B=o 44” F 2 gmchaw,efa

Tw,f W< = @ |2 x0-35 x 9 w 0735/ *é”’”l

e

w«s v«\? (:;M"r'( ‘v’“r A ﬁ-c’ = X
U i

]’irz_ _ Cop x @22 xz) = (337 Mj} _ﬁdﬁ ik gfa

W S

°
@ E
RPEY7 S - A
o.ng} L e
) o [<
T \em (T2l AT = ot
Al T
s :
n = (| xa 2y - o, M
- i e s B Bt
M ST = /g s B 2SS /‘ _{, (}j‘,qw )‘.’---ﬁr;’;fz f)l—— q, 54
_:% R S
Mg 2
UL*@JX/lBXﬁ/ N ————
_‘:u,&/ gxg'axg'/b:' 5'136.
5.7 %




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
gﬁﬁ"‘ o 4oy oL et pace L& or

PROJECT | _
DETAL FCJ”A’»M oA ! COMPUTED )é\/hl' DATE iﬁ_z’
"D N"‘a'h Coat™ CHECKED BY et pate M

\’L(“',-:_g ”, A ﬂ:/’%4.7§)

M\‘STE P (i(l‘?_ﬂ ¢ :Z,,l/‘s':/} | , J
A~
= . 22,92 F/
ns = /'3\7,,»013/0).4{4‘; = .'l—l;},
g"(&b\;‘rﬂj C{n@q{/' s

o

Fri ¢ rdimnnd hﬂmf = ‘\A N = o 4 X ST = 203
P Y

N(-Hab\,-\ Fovee = '7..\.—@,6;3) :-_‘.2,. &
>2a2 | e a Bage sl l-/ﬁﬁ

‘C VDR VNI Oyr
B, = _an/x@.ggi,xv@-:. 0317 £

R

'—71-— (@g;‘?xg = i

Trefhromctibh 3
=
M"%:A’o‘w = (. L?ng—%@"s’(g , é'?o’*

- £ G g3 .‘b" C Mfed d«‘r 'ff‘f'—/t(mq
\
Leinden guwdff* Comnd,

. g

K I




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT __\t&%ié Vﬁ/// /fQ/ //?(

DETAIL Qﬂ&n&‘?{ |

CHECKED BY

Sder AHHO VO Sk T4i P = 2827

COMPUTED _ & £4%/

Tl +
| ] \ o [ |
Leseviyodeer /:(,/749 Wiltlr | doglé | cu it g4 z«/
w4/ 7z8 | 0’ |rzezd| vzems| /56, 8
T e, ns’ | 25 | |@2saA| 52287 / /94,0
[74 ,
,% At ras ! D227~ (5861 292
Tige T 2222 4
= v i g ot
Zoe X \ehs 242022 WSy o2 = 3770
/A [3Lfi,;7"{0) Y ;/9)( o 1 BRI PO 2227
| ‘ /ﬂ///&@ /270 8.0 ‘@) a5 o AR N / 2798
| Kz - LSo 25  i=2(?22.2) LGS |7 SRS
174
| 75,7( = $892/ € ey
‘ z SSERARIES] 7 bl
e < Sy /YO S Shg J2+F2 K= (D
‘% // (/ﬂiz_,.*?w 017 )z 78) | 709% [ /14,8
P, VA 8724 | R)Ur2e)| Zoive| | /11
4 7 1.0 ledv |8 el rlbo | /%)
hpe 4 Sy Wt by Sy Hpap = g
‘%// | ()25&;_711")’ "7 Y Hea.a 174
Eoplin L2S %0 A Higeo / /672
v
Koy ls© hay 40 750 2.8
V]
.ﬁﬂ" 264
@ 5= sl 4| by Liw Htwo=He! 3
AU CAe2t13)) | /io e Pyzu | ) 127
FewLiv i d 8.0 He ! He0.O | 14,8 i
Heq V LS Y 7 950 | 29
V&A 5 30,3
Concvite T2def | Ize4dey ]




PROJECT
DETAIL

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
g\oe/m( k,—ﬂl l

35l pace 100E)or

& ol Lectiim i IKVH

DATE g

CHECKED BY _ Lt/

(€2

ul

-

A

2 s

)

= Bzq"

A By

) ghmm“*

Nike ¢ WL B lein)

— ' el Cover -
wn leze U’fﬁavw_n‘o@ﬂ

Sy a

e
DATE l_”,@/



FLUUL CUINITNIVL VIV TNIG | u/r‘ VIRV A VI
s v | DAL {

I = C Z1aD
pETAIL 1 =3 wall Scedion oy KYH g 104
"O\'W 2 el cHECKED BY _ LGt/ pate W[4
i Wfff\w o %
A 0 b =
e g . ‘ d|
N R A L S AT
o %) +
8 1, S
J ' r‘" L I i o
QN #4+ 2l T A
‘2'%3 ’ & 4:{/4'@"2' 4_3 C/%g
T EiER =8
N : SE R
- ' = e =
;\gé H S @1 I' E_L\lf; \S:‘g
. . . ?~| ¢ g ’
2 3 kgl | | 1
= \Qr - A '_g: o . ’ og,g ‘]‘;7%
\ e i Tel Y
P s I, . g oA
0 =TE 3 s BTN | M
B R{‘ 5 —,i~ ‘ > =
-l g » ﬁ ﬂ——-
= :Q [ o D“/\ !
_ "d‘h (it n, ‘\i ra
A -5 , ""3# \‘ N\
) -~ _o_
) H G CEC ‘. E Ng?
- =1 - - < >
._..‘.#_.S_@.ml.r po9 40]\_‘_,.1_. .
g , . _, ¥ . %g
e T R
e g a e (M R
TR L sleieeeie—
‘ e - ; . 81—01 . . e = o o
o |

TYpe 2 pud TY7E-S WaLL SecTiow |
- Lceale .4/_2_11___"(__0




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT waﬂ(,#'” gudAet oace 1 o
oera & Wﬁm%i’““ computen ISV DATE-'?"’TZ-

CHECKED BY __ LG4/ pate lef1n

e
Chavonwel N

4
(|~
g4l LG 42"
3 ol

g,,. .4’ 5-"'4..
| ) 1 d L~ /J/‘J‘"‘
A j-0| 22— [7 (A’\‘_ ) | f)L"G i

{ ;’ﬁﬂff—?qu,ﬂftqﬁ jJ/Vr "MA | _L!_“J'?\t
r . (-2
e =

Bl 4
2 91 1, 0
- ST Aot =X|=8
f AAAAA lyi] ug‘_-i ;4:1 S— }?A—-gt S-g,}
4. 4
L SR i rer==h B P
o TR = "' “‘“Llu
[ e « \
e NS ; ,C,M) ,r'

|




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
g&'z}:ﬁ Uyl entler

PAGE I& oF

FLOOD CONTRO

PROJECT

= peTaiL A 2! 4446\‘/7 wall COMPUTED KyH o ZBZ"

CHECKED BY _C6M/  pate 1 /9~

Conge &
S vdsraprRee Grilon
\J

|
|
2 8 l
l ? * 12 |
i
| o
N o4 ?7;2
\ i >
(51 |/ s
[ 1ogo TV @ ) \
?% ' Y7 A :
&L 9 3| 3o
. P

o
Y




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
. §
PROJECT Sbevk 44”1,‘{ QArtAet _PAGE &=, OF

DETAIL 12" "’H‘@% il compuTen K VH DATE | ﬁ
CHECKED BY /Zo@/ DATE l/

raol——;w} bwk’ll}_ (g1
AT u/ Y g = L/g

\?"”f = (/\)L{h caael (/80 o 55\“ =/ 0Go !’kg\]'

4] ;

MPT — f'7rf \ ‘,,*'-‘:) = 3|

4\

th,ﬂ h;fm Mmmc,«v\x{(-

_"? = (—J-QZQ*Q-KBB = .95 (94‘/

K
Wy = (z oxloxalﬁ\ = - &
W, = ‘(g‘o X 25 'XG~/S = [-5
by = @'s'.,xiz.x@.g = T.ox |
0 22 |
14()*’

M&'{Cz"’( Z~®+(>x4/+6a&xsfb SIB |

\\
l:S = /C' Z___ = “’)
' 3

: g\\'&wl Chiecks) : | J | 1

F“‘VC& — [MN — "7‘74 X IO';Z’; 4~‘f3
,14.,- z K)

J
-

NG o

PR V/G & \4oj d“’ c.gl%. :
@#JO&,}DU@V gL\ 'a\,w‘ 3,15,@(- j()") 02 \uo e LAJL.)

Senee  ge Y E fpois 4 R j;/v  Wfeals
é‘;"yéﬂ J«cJL ‘3-»\40#0“
b Al wh” el | Skae” becarvize dwd” &—WC’_ i

g AR gm_nt,,lc el The, Clhhsnaanel - |
\)‘Zﬁ‘ ‘!:‘/HC»’? e ’"C’s B Wadey ,V A Tearamaw, |

|




Soopi 4y ool

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

| 4

PROJECT
!
oetaL 12 Ketmanm wall coupytes
CHECKED BY
C‘")C{% f“"’-’(f—l—-—t'\,m'z 7"}/(3‘.‘!”#44"3/( @
Mete = S

>'7<IL,_—6FH‘ J Eﬁ “AHmva = @l,g_

|

_PAGE OF

V+L oate 217+
ﬂ oate W/9v

ﬁ@/ 415)

e
=[7T.32

[

=l>/0‘32_ 2 - P

é= by - = -
b = %32 =) ok evdeade
4 ) Adle, Thivet.
}
I P
Ln":z’bc,%"‘a:.:’) éda
. “D
C«) A &_% - .%Z,.;:...T;T 4":: K‘CJ-
Tl —D@f%’\dl"»’)
343 by
;:‘03, 3‘ 2 3-:—6
‘T = 20| %]
,..#P:(o\x;i\\;; i
‘ (.\ 42’ X'L ) .= ; 22| ig“\;é ng
5 ¢\
% {/ \ d(}/OA.»W‘ ‘ --lk [+ 4-2
M F ¢d xh-&-f’)g‘x_;@x?i)

® :-:. 4.3k~ G
Mu = |2 C‘%@: -




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
Chaowg =h| Guddet e P
12! Retorineanr wdt(,?O‘MPUTED £ v W L

DETAIL _*
CHECKED BY /M oate W4

PROJECT

l»«)X‘ {2— / L == O«GB:{-—

g\"—m te. Wil e e wes,
Heel f}ﬂ@okn
Gl wof = (2xo.

G, Fiy = C25xp
Maes = (s xas

: . e
@M. - 13 CinoD= 23 04 W \.

\ ;
A = 6&'«2——0-’@ = l20% Vv \ . ‘
S Gsot-ad) = (15" w6 1" Ceace Lo Nadend Ve




FLocgi CONTROL DISTRICT OF MARICOPA COUNTY
evi, Wy ewAeleT g

s o PROJECT PAGE OF
wacors DETAIL | Cedany wm fll', COMPUTED e —7)51‘7—
CHECKED BY DATE
g’ o G—(—«‘M«\' usid A
N o) 22 a4 X112 . i e €S

gj d‘(_, Lat a4 X300 x[hix ([[S%

.<}.u, X
| N
fﬁ’w'\rn ﬂ — g6V
- 7
At = (poozax| ;::,,\) _. O n
. - S @ﬂ)‘J ‘74',‘350'"5‘64 IR
? 7@'qu %gz@v?o

—"Fﬁf%a G —o Fordanmy  bokh Jo 07 Ne, A

o

: ‘ Qy /4 -~ .
e dinee Setl gy & Astles
F Al




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
PROJECT b@?{,@—ﬂf Eu bl PAGE 7 oF
peraL 12 —u‘w\" il cowputen A VH  pare 2T

CHECKED BY _ L0 paTE /%1/21./
Uvid Fusdinn b= G=00
g ]

M/\;\wﬁ E(UU&P F I/Lu\c;\—- ‘D‘Y - =da L%

b=k = (BoxBaN = l6és b2

o= (lago x P W W Shay et

. =
Mor = (T x B = 3| iz
‘\?) 74
%’3‘0«/ b\;w_,\ M ‘
L
-, - . (/x(zd'ﬁ~ 1S = |.&0
.(l\z")z.,-- ﬁ'dﬁi&—S}\ 5 - [,GKT
(/\)3’(5\/1240~<dl§\ - &.£&
I g /!gXEG —+ /'5’{,% “\ = "ZC&S-{;'S)‘
GO <l
F'S‘ = gf f;\t) = ey léf— &
g\ta‘b\'wq Ch@o\('

| , :
L Bicued i cnliisumme e R
: usity P =2, o R a7 =0

Uik orce = 208 5 G

URC @ Bavgm ek Koo Q'}x@w
. -A&Lua/!\fi a\aGA‘MM [f)fm&lf Ef

3 ) & . o—gﬁ Le,rm,g@ Nb ))";;
cemined Lacke  tadey Hub vyl
T C faiato i s J C/or‘)c;f L sy |

‘—x'VCC:




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
PROJECT SLG”DL/J Yy oud AT pace £ oF

DETAIL 2 #’“7(1“ wnl| COMPUTED K VH oare 21T
CHECKED BY 64/ DATE 'Z’QL

TR SRS

:t

{2

il 2

|
i ! i




é/v‘é

. ~

FLOOD CONTR L DISTHICT OF MARICOPA COUNTY
Ot

PAGE ] q

PROJECT

5
COMPUTED <V H DATE 7]57'

DETAIL

IZ -H—\q{fs (/\)m)l'\

CHECKED BY __CLCQ_QLLDATE g[f L

A\

e L

M5TE> = %‘53 B _,MDT = 3!'! p A= [2.@?""?:/ .i. :
D(téi e _66:63-—3-@ 12.a7 = L 74— \_____,, et SO |
: \
é = @' S ,éa;@ = | S-J P — : .
e S
R S (\}"'7'7 ( ﬂ:t Gx‘ ,‘*‘§C>
& =< | i
, , i:-?)é—-( { -:/L'@%
‘ *D'ﬁ’(m/\,@ = 2. KR f}/‘;@" Pv@uﬁj . _ F.af 5@-5’[{
1oe ’E@,‘Q\%rh =, i
é_Tft g— P*n . 54 2| 2-£
7 A
: : . " g =g
?I i qu?‘2"g e AR Bl |7
Tz """_(O?_—'_;—Z-GX 2KV @."IS' W € |04 |
E A dv7g
Neglocd— d—.la vok- |
T | b

Mea =

P' CF?.X 1"

————

@rqsxa—\—( C’\%x 2

|\ (v 14

oy gt

e

1<b




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
g@& _JQL ! (94/\4" CJ/ PAGE 30 .

' Kedaivey tvallcoupureo I VH DATE /079
CHECKED BY __ L6 oate ¥/7T

PROJECT :

DETAIL —

C[‘ F:??A““'V) AR fCO%?‘Z?‘>

DRl T4 &t = (5'-—6_% = ({-.s’” o
Ma 15 o~ 1o 2 12 o029 il
jd‘ 2o C;%u;ﬂ?;\) oLV””“ = A DY
fmm GY&'MM—?) nLe #H G e Q}.__._”
Heel—\ayﬂ\qm
2 N
‘ S22 P = @Xg‘%____ 4‘52&
‘ 4<.}bb

g@«‘} sl (| 6><@—\ -
Cﬂw\c, Jﬁj (L2 x O /@ )
M(%B (\‘\G’X SL2d >+([ﬂ0}><
» A7 LKM K‘li’b

22 . 4 ,
wits " Cl ,Avx,,.gﬂw oy

—
ol A s

"MU\‘—« (36'72:/*;
% TG R K ﬂw <
'Mm i ;._. it A2 W = é'd@;ﬁ"‘\",

FPebd T T x G xIZ XM
C‘Lm«’( ) = o (/' a/l,ﬁdm (,ﬁf{zlc,’ L"-'Z.

| é)ﬁ wfe 6. L X320 2 & g53 e
0y (s osstpiee eon o
ki, (o pas stamrg g A 2 0
i _:t:}:[@g"\\ "‘1&»055) H 729 iz-ﬁsy

%LO fhe- WM/ Ht Vﬁyw-ﬁ U—g@o 7 @q// S

l

@Ry
o




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT gﬁﬁégﬂ” Oulted PAGE K?)F
[ LeAdrion il COMPUTED EVH oare 7/Q“'

CHECKED BY _ Lt paTE g/ﬁ'\/

DETAIL

s
s wh - ??MB s ;de l?*—’
e
Monn = //q—g 9(!2\,7 -1
My = @44»41«@ = 7"7 qv(

&: C‘?’L—;CIE = “5 e ﬁw‘

L J’o bae T oA n e Xl EE o
o TeAE -2 By = € BE ==z
f | T.IZ 3 5.9 )
| = Wage = '"“q('——_d /
=Y = d.604

’AS = 6‘01)‘4"5>< {2 ~ lL&?):: J. G 2. 1M

4 €06 k=085
' | — ple
HE e worlt M, Yorien wide AT @C! ¢ = 1207




| g
FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
PROJECT \sfthé 43—1/}4 &”MC’\ZL‘ - pace21B) o
ql-o toxl Scc <y H

[ 92

DETAIL COMPUTED pATE &,
E pe 3 Lunl| CHECKED BY Ce/  pate iffen

SR S PONES SRR E08 S Mk e oo | 1 WLW/

g6

B Sk 12437

gecd, [




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT Shevc 4] _pace 21(&) or %
DETAIL -itj\oﬁ 4 WA computen KOV H  pare € K
| CHECKED BY _ L4/  pate W/ ZL
C}/y&*——%ﬁyﬁ"‘ |
ke i) S
77 /A . = I/M;W .4
4 =
4zl N paen! 1
| . o
3 \ - - <§ ’Tﬁ-
A h W s
3 = lz— - WP
b le * 4@ 18 e TIeE
11 &
T
il =~
weec' | - C .
s_{ _}
. B\
RN T el | v
s k1Y ., ’T 5’13?‘;
= .| 3 o
TN 3 #HEEeos =
o ‘f ¥ el
v = :‘l ) ’ ) . s
_ ' — .- 7*‘@ qh T T Y
you O s ! '
s V' w ‘ 7 : &L e
¢ 3 ‘® Ic » )
" ﬂ_ P ¢ - : ." [J _1
. . \
H 4 3aqypi ! l O k
A7 Fheyin HGET . -3 |
a'_at - 2! |
U 7 et et -,' S z‘ LS - ‘
al
TAPe 4 wml Lectl s
c\}P }/ T"_ |20 <Heat. 4ac0 To L+ L4C




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

o eosor  Sperk ] Out Les o
o DETAIL T@”O | wall compuTeD VI DATE g-/_qL
Q(&\AZ\ Cheutt CHEGKED BY L4/ pATE %Zf&
— T
[ r/ﬂm | wadl / .5

&
H+ fﬁﬂ 3+ 7.5
%Ly @ C/E L (6 34"\//\“‘Y:7Y"/}/Lg[ﬁ }3\/
cov |
(zs”zr x?y/\& F20 1] ,
&.,wﬂ I L% 1L
T\ - 0;' = X ﬂ/ ;] — \i%
. 2.1%3 1 05‘ g
) 3
A ”,,,,(T?A—Z'G‘ED: s e

-0

oot

X 50
‘ |
727 2
£ 87
1.3/2_’)“44 e
" g x @ eEXAT
M”{f‘? 9%




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
PROJECT Slesp b OMeCet - PAGE 22 oF

DETAIL T‘%iﬂJC' [ wall COMPUTED < wH DATE {:"’[’"’)’Z
CHECKED BY _ LG/ _pate 19/g

;)/3/5’( | I/f"ﬁ/) b\

—Je)
'lﬁy = (& f’(?/\ s/% /
Tl ‘ \H » /
f pz%"' et Bty i
,g/‘ * o KU . (G
M . Cuks Yy o |

, éﬁr’ipd?/ s
Fs= CA > . g2 957

g2 Mﬁ(‘?z“(’?/ g

— - > = )
# g & ‘;' = Cﬂ/\a 4&1 AA g drﬂ«rw* 1o o %ﬁ—
‘ g}/) C A Gh@xzu., ; " W*&
Sy p
V=22
LD = 12 A = 9 <
/ /),/zxf I Y
& _ PY wzr«::) s p_),gﬁ' L5/




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

PROJECT SAMWK S| dws et PAGE 2 OF
1Y 129 L x|l compuTed _ KEVH  pate

Ui /
Tpe ¥ “M CHECKED BY __ (6 49/ DATE/%”E_L

J/Sww( 04

£[74

DETAIL

1{(/{{/6 L wal)

‘ i
” ) e 7-% 5
Uimmmaqioey ¢~ 4o ———— a_‘/z;‘
‘37‘“%6)@}" 150 |
&
?gﬂ X 7V ’3'85 J
el g4a ‘D‘fJ

E\/l = (5-_8’0 xﬂ';u\J = 12,4

fu» £ XN P\\
-‘A(_(‘ = | TR /\'~
24 OEER

| L = a74 |

Trey Bay b U A 39 é,mw Faze
v ~. s
éh@/ﬂ(a M?‘M M" /(7,_)/ -""-é‘?f(‘\ - 7'TSM¢/

Y.
T—Pv;— @ﬁ‘x‘) ’7\5) ?2/4 | V
fr(féf-ﬁ 7% _./’

BRI
W @“’fxiw‘v”'f* 'Z)‘A/ ‘A’f” j:xz,*'xﬂ"“

: . , 2L
F%ﬁ'v G‘A'l’" ;@;‘:\ﬂ 3‘--/(2 B Y Bm:;'z,/ﬁ 2T {94
A N4 -
' v = B x ﬂ)-:-ff'gd 5.5
0 ] ( : |
N/%/}¢ T o580 g5 = it 4 WA _ Sregx!L
(5 o

: L"\.”’ i ?‘/2// S 24 CJ\‘Z‘F-"“—-{ oy
o w—@ww%_.s"o? i
~ .38 6|9 PR |

-~

:‘ W " ¢ . ! B , } - A /1.51-'-?{_,3
, ULe LS &2 L d—ww, e ™

Q




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
2 S’

PROJECT g"‘”\é S oy B =
B lcﬂo e 3 wal compuTeD KM HE DATE j L
CHECKED BY Cle  pATE /ﬂéz
Wer bl s Al i
| G
g@-CM :{%\ ot
IO : //{"4) e M"'
(042G x <) = &2
,...H:”\ WAL \jl’:‘ wftfi/
Sag x S ) = 26
Mg 2.5 = 5% | M 4
e e S ] |
ey 4 AT gD 0. 7%
g’*‘”ﬂ;’”@g LS - yaw | Xl ksl
CEiL= 0-&”4;*? A -AH"" H ) Pore? ”U; :2. { »qu-ﬁb
- s ) PR Mf/ﬂ 130 P = .04 e
- ‘?\E‘ v {k:;’ /{ ! 12 ¢ d? gt ::-‘ ‘/Je r,,:—:— i
-1‘ éﬁ( 4 1 — I 2 tf
A e - » |
IJJ_?,[ 1f f,« l T - L
AT N dee M1 oL fjw 'fnc/ R WARTPN hmy AAL "H
ct | '("’p‘\ == H(")@ | ATPRATA)
I‘ 8 {V\, FM‘-" . ,3__,,4 ‘3'43"\K -
. s s (—\ f:s'- “) to . TR |
+' - / R~ — (3 4&' ] |
: 5‘fyv otr/,n =13.48-2.5= lﬁ.qf’~ |
l(;{ %ﬂ{\f m\’m/ i ﬁodlv‘d rf‘y 3EL Nl l
= cate et N 25t o FEXN0AE
== (/? > é_‘—,‘ﬁ P oo I 53 :f' ‘T' ‘)&’
"”‘"“"""LM (,5 e G b A2 YA L o
(\’} 224 X 25 gj——‘“) = Vi BIGIN s> 07 g ﬁﬁ/
= ) HEE 12, Ay =eons
A
P G Wfe 4 (@12 AA—-J—-»f)




FLOOD CONTRO:!

FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
PROJECT Lpev T Gudl Tl PAGE 26 oF

DISTRICT

14 ag’

o DETAIL compuTeD _ KEVH  pare ;'»"E"L
T‘GﬂJC’ - (/O&Y_H CHECKED BY Ll DATE /5/?_1/
—Téfﬂ; C. i L«)rc‘l
U
5 F a4
" ‘.n\ L ‘ “\% | ' :3 ‘ L B P a’X
ekt Rt . 3!
/ K d 2 ot

)

@ GG~ (G4 5 xSoE)= 124

NS

I pow
—T;DE%MU‘V? Hr = 2.4 M/Q/ 2L F
) [ -

Py o= st x 120 =1

\2.4
P s 4992 x 24 éls i
M- GISX‘2+-2‘54 y |
b AG 2
W—-f\éf = 2’%4){’2-_ = 125 e
ta x 28 X 1S W
W8c & &Ll Ay=158
_g&”’?"\’, Sleuis: 5 .(.lg—‘
;’Vw.,«w( = _é«l‘; K { 1)—9<i\r e
L = a4l P& il

//

e g\'\ = J~5')_§\"/f4@._¢,0 = }Qjﬂ howar




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
PROJECT QS/’@W Ko il | _pacE = oF
DETAIL —Tqic’ a 4 wall COMPUTED L/DVH DATE l/”l?’

d CHECKED BY /W DATE 4

FLOOD CONTRO!
DISTRICT

or
MARICOPA
COUNTY

| 5%
[dln/z/;;a B v «JV/L' C ’

CJ\/ﬂ(b{_l\ e /...-.‘.,' «»)06
Hf*mﬁ:’m,} A - J

- . % _ Rz
\owv = (& @xﬁ" = 7}@1 4 /‘ Pt
,{"P: @T?@W;xggbzﬂ%é

o 139
ks ngx -4 = iy .
"
Acda 5 qd 3 it AT ..m\x/"-:‘— fe /0,_{'7—- %M
‘ L
= HAx12 = &5 £68% 4
‘ . Q/!X(Ts@tf)’jr A )
We 46 @C" & Bo W%&f w36
c . pl-&
w GV,C[L wﬁ}w/ (:/(x,l 1/U 74 "7{4@ 5
Chcmgnle mA /»-L- !'Tf‘ = 6 [Fren Do
L VW
H"P :"(\P 4-- _Qld/ 21’
{ﬁ,\, - Jﬁxf;ﬂ?,_ ng-—f
0:?[
P o= 082 i =) la
KQLé" "((‘7 \,‘(44(
V\ - Wl X Ghr = 3K
l? \3 (ﬂ‘ﬂé
)4;<C’ £Z x 1G5
ﬁ @)
c‘*((ﬁ }64-*'2—"6-'-4'"8—-!'0\ . N et 4:; =

bo = In¢




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
Chooig Jal et~ 28
/m'ﬂ/(ﬂ 2N w Al couputen v DATE%‘j?’ g2

PROJECT

DETAIL
: CHECKED BY DATE

@t%/ 5 0\96—2+ :!A)i'm;,s; wa\:“éf
tas'l,  2nox Py
, IfT
¢ | Y e
| e . ,
o3
NN \
s : &
-y \ & LL‘
N |—
‘,M«. 4 + 00 :
Staf 49
B g oo" Cigho 2 wall) Enet

| Ea‘t%’/\z(\% "',,, ' f = 2— .2
‘ .\bfﬂmd—m -Hﬁ' ey -’*/ C?— 7>
R Eos_EiE A‘m@c 2 ol 7@4,\Lm4-_-642¢-ww3
Lol (r% G = Sog',  Detym H= G+ 9—/@@@;@4’
lsﬂwéﬂ, w2 w*x«l Lol gle f«m«g Nl




m 2 &
_
KN (7
S B 11
M 237
o<z | . M
\ = ;
‘ ﬂ A
| \
{ VA
A M s
H
A N : ‘
; / “ M/
& / | N
il \\ _ ot w
M%
i
i
_M
I £
-1 \n \y
i3
uW‘
EIRAQ A8 d3XO3HO

)
N@ WAy T T 45000 V130

40 T 30vd T : [t Yoo
ALNNOD VdOQJIHVN 40 LOMLSIQ TTOHLNOD

[

103roydd

14

ALINN0D
VdOoOvK

LONISIq
O0YINOD Q00TL




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
% \Y: ‘
PROJECT gc’ G-0iL “HL‘ I %‘4’0(("\3"‘, PAGE 89 OF

A q
ol Nz o Wima computen KVH  onre &) 72

CHECKED BY DATE




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

oo Eu PROJECT Skont, iy ome Lo pace D1 oF
DISTRICT .
"‘ﬁfﬂ&‘ DETAIL Cﬁ*‘” Crv o &‘\f} £ coMPUTED Ky oae@ l Uz
CHECKED BY DATE

: CJMG‘YCJ—L
J@EG s v ~»=!~m':1ff4v4«;«0* To ez
« ; l

| = 3ea |
= (1 xe\—x—f B\-!—/"’yl;b\\; 203
"T%kﬁ-z Sbrde, “M— zz,, l!-s,-m;) 1
L et &7 . ‘
fw wrll He = /ﬂ—%’f?f’/ a1
"9 = AL x50 -&-(mz@A- éxi =210
@‘9@ (2 x 37%/2;7 = : Sq4
T@l@_ﬁi @—w 4ot o 124327 ;
' L= 129 |
Avmuet@- (Gfﬂurlj/;.mﬂfé ~
A = Gﬂ goxl ac’-{-("z_& X & 7?)' 6»“:%—-—37
= 24,29
‘ -E@___i gjvov\,ﬂ pA 5,,/ 44@.4‘4‘3 '
ead B |
‘H&LH% ( |28 = || S4
.(14\ (“‘)“’K‘K .%J—@'vdkll-\) ('X!')‘fa
—ﬁq Ty ><4>/z_7 = IE
‘T L =40 4y = 1+41 a\/,ﬂﬂdk
(d«ogx\‘dg}rgxf\;_{/+(1~&/-xgzg =
= 5 2.
@’\? =(22.5x 40 /27 = T 7]
bl e 0 K 4oz Y




FLOOD CONTROL DISTRICT OF MARICOPA COUNTY

noo:ls:;a PROJECT géw K, 'u"l,,/’ WQLXC 'L- __PAGE S_L
m::c:: DETAIL éﬂw COMPUTED 1\/“ v H DATE Ti_j‘_fﬁz
CHECKED BY DATE

ik b B
o) Lo Qgiied) = 2453

| @Q‘('\’\ (g/ﬂx MXOZ—Z-,\,/&,) ‘%"J <y
’ 97 \
: ' 1
2) ‘L;@vg—v@ .:‘54’15’/ | o
@J@ = @K'yéwxgb/b = D
@ 4 | 223% oy
" | | | 279
? 1 ey M p
] ( , 4 - _ g y
-T—ixM )(éli+&l§3/z/7 = T/ QQ,O Y




PROJECT <(Od”’b 4«;11” Gt Let—

| FLOOD CONTROL DISTRICT OF MARICOPA COUNTY
38
__PAGE

DETAIL @\L"! ”"1’- S compuTED

OF

KyH o 4172

CHECKED BY

DATE

QCW% (e |

l%é l~ wall 5 [Eg )5
) T@wo'éédj&fﬁ.g & (I
v I.o
Ne2 = 282 x(2 . Sc4
ol

s @54&5\
b+ = @K,CGXI@A}L‘S -

——

|

3 “345/\6504 a‘if@/i’/ [ = A= m) <

N >'22,><;2, =t

& L = Ci'/;z., o= 3L
(/\)J" ',D,p_,é—(x Mw

6) ey ;!&4-@:; (- 3100 -
ot = Cezxa) @ pie e

Q{*\-&rc@ 4 4@z , L= 733
, 287%78%6

i

Ghe %5

4’5 Lﬂ\/\@ éwf*rl . Nestf +4

L= 282; Yleae 10 xhC =10
T L =(2z24+15) = 247

e

, M\'— GArxiglas6 7 =

B S-@—@o&* . |

)R |o?ﬂ 4 S eq’ et 2~_,.,___,,..‘3?’?~?<~"’Z,—, 376
ot = (’57(>\7w b0 4-

L) Rott! Y @rl

el
am——

wF 47/947:7 64 M
Nog=13, L=217 _
dq’]%(-{))Olf/? .

&:‘
iy
&y

3g24

R

&

1281

3~ 4

g

igal
B =gy i

ElEZds




FLOOD CONTROL ISTRICT OF MARICOPA COUNTY
PROJECT b ek, %L‘

DETAIL ‘( ﬂ“? Sd-te]

PAGE 34 of

|

’ DATEAI ﬁ
CHECKED BY

DATE
! —14" '

VUL Z 308! r
Dawers HE &S

(\'—;rj' S8
M{-‘? = 2"‘*")(!2,__,, =
fo?&".’ﬁ.li i

W% (x;N)\su

= Ao 4
23 (?Maédax ,,;e"CJL, AL = /‘4_7,\)
WeZ =

COMPUTED /

e G
P" o

"“-\\ 7
W*ﬂ(?ﬁﬂxéﬂ SHHAQ; = pw~" -a
2) WFigace H4 @12 L=l

W= B2 xS §, 0668
‘ tc\& 4-:«('(- (M{:/) B =

i

| | T
st
\_o 4 = (ﬁ‘f.’",\(/"/:?—bd"ff( - 1673
|@Mj ,:57 0y <?5
% }VC)L = <h Lz\f)z-a? ._é?)ﬂ >> :
=17, wt= (195 39D 5C& - 4550
S> F:er—Qm v a) b HsTEqY L= 207 1
Nl = 29812 = S04, ‘
ez b7+">504-x7'(7)<"74-) e 4932
1) BotSdmed ps@qt c
Wt = Cogq XTETXe-6CE = 28582
\ 2
GDJ—QTJ Smd #4 2 5" \eyy o=
' @%xkf—x i 11-S) il g
2 A g2 ).

N




' L&
FLOOD CONTROL ‘D|STHICT OF MARICOPA COUNTY
:g)g-;og dd [ PAGE 2l OF .
Ky H’ paTE T, 12

PROJECT o
DETAIL (f'g c V"LOC” COMPUTED

DATE

CHECKED BY

Reds S«ot |
A v “37 ZZH Q_(f ‘gL
- 1‘*
K =) oo

! — -
. e
“"tdf Lot et G-Bor? <8 ‘
| ' " 22 40
| ST ﬁ%:fx 7 XZ, W.Aﬁ(%) 29 4O
21) }EM”ijL/(J;T/DCL 4 & C:?IZ— y Al L = 7:2 3n51
Mgg = !’57 ~;§",_62,5"
S wt = (27xe /7"’71« PR 3 = Tkl
= o el g TR v L A §SO
. w{-—il“f%;/«;)m(/( = 1%
‘ ' !
f&WVWNLﬂﬂ C?Tl§§ ) WNV l— (1§ $& ;ﬁf 33 _—_ S
(57-—;—( ~<I§,,. \ag !

Lo Jf‘?%’ =
‘4%> /A lw T rh"r—’
I\_&gflc’f ﬁarg‘xlay\a 125
g.:

BK) FOC“-&‘VS #6(“‘{ ‘; NeL = |2 3,{},“2 Ral
b = (RQS i gf ‘;“;W I Sa2- .

L) A - )%\-WW %5 "i‘lﬁ

oo ||
N —
b N
.

i

N
Q
3

= O%3 XS‘A‘Z—V, v 0sta 2

O J—/o a ’:Z(‘l # a4 Byt =S
-C) Y,OJ, - b Bovdans | e
(45 %x1$) O6ce =
1221k

Wﬂ/ [,




FLOO

CONTROL DI,STHICT OF MARICOPA COUNTY
PROJECT %@0 C C‘bﬂil

©
S pace 34 o
- G
DETAIL ”‘L.‘j‘g - _>Teel coupuren =Y oare A2
CHECKED BY DATE
|‘aPC3 4- me
R 4»0’

Dawel? 4 = @/

Y
L =70
, i S A ’x4 & =
v ‘ 6
V- J

o= C

Lot = é’a O Jw
%M%W;«Léﬁf/ - "”(':7"'

v

= (495
L. =
Vot = Eo k9l 5 %“%1:3 - i
“L) Bk d'ﬂ" =+ _S ‘3" N 3 ’L“ﬂc.&%?_‘?_é,j.f:% = 7e2]
Q\\j:‘"g ot 4’@ ":x«ﬂw = A0 - . 3(:7'
> Wt = C;'m %ﬁ.o\\ﬂ‘t’léﬁ ) =
/ | 55
k’ww-:!" "'H’ Af—-@dzf} L =
i Wy = gz X