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DI?/tFT

Reque~t for Proposal

Scope of Work: Design and construction management of two bridges over

the RWeD Floodway.

Location: The Flood Control District of Maricopa County will design and

construct bridges over the RWCD Floodway at Baseline and Elliot Roads.

Project Description: Project consists of prOViding all professional

engineering services necessary for the design and ~onstruction management

of bridges over the RWCD Floodway at BaselJrw .:lad Elliot Roads. The

proposal for these engineering services will be o(ganized as Phase I

Design, and Phase II Construction Management. One contract will be

negotiated with the consulting engineering firm for both Phases of this

Project.

Baseline Road

A. Bridge - On approximate 300 skew, 68 feet wide curb to curb roadway

with one 8 foot wide hiking and riding path separated from the roadway

by a physical barrier.

B. Length - 230 feet ±.

C. Channel - Trapezoidal section with a 150 foot base and 2 to 1 side

slopes.

D. Approach roadway on the east end of the ~Tidge 200 feet ±; west end

of the bridge to connect with the structure over the RWCD Canal.

Elliot Road

A. Bridge - At right angle 50 feet wide curb to curb roadway with one 8

foot Wide hiking and riding path separated from the roadway by a

physical barrier.

B. Length - 200 feet ±

Channel - Trapezoidal section with a 150 foot base and 2 to 1 side slopes.
~ -p~:"", _...L •
,- - ----------~......

Approach roadway on the east end of the br1:ige 200 feet ±; west end

C.

D.



..

of the bridge to connect with structure over the RWCD Canal.

General.-_.--
a. Bridges shall be designed to accommodate HS20-44 loading. Design

will be in accordance with current ASHTO Specifications as

interpreted by ADO! and as modified by SCS for concrete cover and

requirements for temperature and shrinkage reinforcement.· Calculations

will be based upon service loads and the working stress method.

Construction shall be in accordance with MAG Specifications as

supplemented by Maricopa County.

b. Final drawings will be on sheet size 24 by 36 inch. Detailing will be

in accordance with p~OT Highway Division, Bridge Section, Procedures.

Standard details may be incorporated by reference number and shall be

the most currently available. All design drawings and calculations

will be independently checked in the consulting engineer's office,

and each drawing or calculation sheet initialed and dated by the

checker. All engineering assumptions made during the design other

than standard engineering judgments will be documented with appropriate

references on the calculation sheets.

c.
~.

The design shall include provisions for the temporary detour of

traffic during construction.

d. The Floodway Channel is to be earth. Channel properties at the bridges

are shown on Sheets 8 and 11 of 26; SCS Plan and Profile Sheets for

the RWCD Floodway. Minimum of 1.5 feet clearance shall be provided

between the top water surface elevation and the bottom of the bridge.

Bridge piers shall be parallel with the flow and shall be deep

enough to permit overexcavation of up to five feet to permit lowering

of the invert and installation of rock rlprap if necessary. The

bridge shall be centered on the centerline of the Floodway.



6. Engineer's cost estimate.

7. Preparation and assembly of bid package.

B. Phase II. Construction Management. (90 days after notice to proceed

to contractor).

1. Construction Staking. The consulting engineer shall provide field

surveying horizontal and vertical control necessary for construction.

2. Construction inspection and materials testing. The consulting

engineer shall provide full-time inspection of the construction site.

Construction inspectors shall maintain daily inspection journals

which will be available to the Flood Control District for examination

at any time. A monthly summary of the inspection journals shall be

provided to the Flood Control District. All testing shall be as

provided in MAG Specifications. The consulting engineer shall be

responsible for all soils testing and retesting, as appropriate,

necessary for quality control during construction. The consulting

engineer shall have concrete cylinder specimens .. taken from each

concrete placement to be tested as per MAG Specifications. The con-

suIting engineer shall inspect the placement of all reinforcing

steel for appropriate size, spacing, and clearance and for

compliance with manufacturer's certification. Copies of test results

to be furnished to the Flood Control District.

3. Review of Shop DraWings.

4. Preparation of monthly pay estimates and recommendations and change

orders as appropriate. •
S; .-+- :'4 B .... J-*: ~.

Project Engineer:

The consulting engineer shall designate and assign a responsible engineer

as Project Engineer who shall maintain a project file containing all

correspondence and information pertinent to the Project.



."
e. The approach roadway shall be designed to match Maricopa County

Highway Department plans for Baseline Road. The approach roadway

for Elliot Road shall be designed based upon D-109-l for County

highways.

f. Utilities requiring relocation may be incorporated or attached to the

structure as appropriate.

g. The consulting engineer shall prepare final plans and specifications

for the construction of both bridges. Reproducibles of all drawings

and specifications shall be provided to the Flood Control District

within five days of notification of approval. Eight copies will be

provided of all drawings and design calculations presented for

checking.

h. The consulting engineer shall provide the Flood Control District with.. ~.
~ hi-weekly progress reports during the design phase of the Project.

Scope of Professional Services:

A. Phase 1. Design. (60 days from notice to proceed) -!L-~_""1~~~:u ~t...-..........._

1. Field Survey. A field survey in the iremediate area of the

proposed structure will include location of all existing

utilities and irrigation facilities and other structures or

improvements that may be affected by construction.

2. Soils Investigation. The consultant shall be responsible for

foundation exploration, interpretation, and design in accordance

with ADOT standards.

3.

4.

5.

Structural Design and Report.

Bridge Hydraulics.

~.~
Plans, Special Provisions to the Specifications, ~pec1al CQnstr~ttiOR

Provisions, and Quantity Estimates.

-3-
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•

l·,m~ENTlJt1 PETIIOD OF DETEIU1INltlG BRIDGE PIER LOSS

(D<Jta (~cr:lved froID "!{l";)OLt of Enr,inecri:tr. Aspect:;, Fll)r)(.1 of
1'131'ch 1938, Los Angeles, C"lifornia," - Appendix I, TIlcoretic.1]
3n.1 Observeu Bril!r,c PicL !--ossc=:; - U. S. Enr,ineeL's Office, Los
Angeles. California. - ~ay 1949 and fLom "Approximate }-~cthaLl

Determines Bridge Picr Loss.... by G. l",. Allen. Jr .• in l~arch

1953. Civil Engineering.)

Flow past an obstruction has been divided into three types which

fo11o"l roughly "Class A and B" flow as defined by Yarnell. and "Class

C" flo"l as indicated by Yarnell and defined herein. The definitions

as given by Koch ..and Carstanjen for the three flo"l conditions follo\<,':

...

"Class A" flow is defined as a flow conC:ition whereby critical

£10"1 "Iithin the constricted bridge section is insufficient to produce

I the momen tum requ ired uowns"tream. It is apparent that for this type

I
01
I
I
I
I
I
I

~
I
I

of £10"1. the bridge section is not a "control point" and, therefore,

the upstream water depth is controlled by the downstream water depth

plus the total losses incurred in passing the bridge section.

"Class B" flow is defined as a flow condition \.Ihereby critical

flow within the constricted bridge section produces or exceeds the

momentum required downstream. When this condition exists. the up-

stream water depth is independent of the downstream water depth, being

controlled directly by the critical momentum req~~red within the con-

stricted bridge section and the entrance losses.

"Class C" - A special form of "Class B" flow occurs when the up-

stream \.later is ~lowing at a subcritical depth and containing suf~

ficient momentum to overcome the entrance losses and produce a super-

critical velocity within the constricted bridge section.

The drawing on the following page, entitled "Bridge Pier Losses

by the J-lome.ntum l-:ethod" shows the water surface ?rofile.s and momentum

curves for the three classes of flow.
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}\Q}\ENTm'.

MOQentum. as referred to above. is defined as total momentum or

the total of static and kinetic mOQentum. and may be written as m + ~
gA

I
~ere m = total static pressure of the ~ater at a given section in

pounds

g acceleration of gravity in feet per second per second

A = channel cross-sectional area in square feet.

I
1

Q discharge in cubic feet per second

I
"nle unit "Weight o'f ...,ater (w) 'should Clppear in each term. but

since it "Would cancel in the final equations. it has been assumed

I where the channel ~as constricted by short flat surfaces perpendicular

I

to flow. such as briJge pier. Koch and Carstanjen found that the total

AoQ 2
kinetic loss was equal to where AD is the area of the obstruction

Al~l

on the upstream surface and Al is the water area in the upstream unob-

do~~stream. whereas the static pressure against the downstream

Therefore. if ~e let the

It is apparent that the static

For circular nose piers. Koch and Carstanjen show

of <AoQ2)
that 2/3 - - should be used.

(A19A1)

pressure mo against the upstream obstr,ucted a,rea is not effective

obstructed area is effective downstream.

structed channel.

1
1
1
I

subscripts 1. 2. and 3 represent c0nditions upstream. within and down-

stream of the constricted section. respectively. we may write the

1
,I

general momentum relationship as follows:

Total upstream roo~entum minus the momentum loss at entrance

must equal the ~otal momentum ~ithin the constricted section. or

1
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The general momentum e'quation follows:

2 2
m2 +~+mO = m3 +~. or

. gA2 gA3

2 +~ID2 + .:JL = ID3 "": ... IDO
gA2 gA3

where. for equal depths. Al = A3

6-15d

depths, both subcritical and supercritical. A curve for each section is

plotted using the depth as the ordinate and the values from columns I. II.

The values for equations I. II. and III are determined for various.

and III as the abscissa. (See Fig. 4). A vertical line passed through the

three curves gives a graphic solution of the equations. as it gives. for

.
The above equations cannot be solved as presented. and it is

Also. for equal depths. the sum of momentum and hy?rostatic

Total momentum within the constricted section plus static pressure

pressure for each section I. II. and III is:

Q2 (Al - AO)
I = MI MO + gA21

Q2
II = HI - MO + -~---..,...

g (AI - AO>
2 2

III = MI - l-'O +~ == HI - MO + -.9.:
gA3 gAl

past each section should first be determined. Usin& equal depths) Al -

hydrostatic pressure for each section (Fig. 2) for equal depths of flow

necessary that a simpler method be used. The total sum of momentum and

stream channel. or

. on downstream obstructed area must equal the total momentum in the down-

I
I
I
I

~
I
I

I
I
I
I
I
I~'

I
I

I
~.

I-

I



If o~ly one value is intersected on

Drwg. No. 7-N-Eng. 248. page 6-l5c shows the ~depth.- '~... -..'

of flow.

tnitl1murn of five depth values,

~d pre=erab1y six.

IIf flow and its indicated class.

curve II. the flow is critical at Section II.

!tua1 mo~e~tum. the corresponding depths

This ve"rtical line must intersect a

I- Values of "d" on the lo",er portions of Curves I and III are used

Back"'ater co~putations will determine either a flow depth at Section

for supercritical flow. and on "the .upper portions for subcr-itical flow.

I
and the curves give aIII. depending upon type of flow'conditions,

direct solution. as the vertical line must pass through the kno".;1D depth

In Curve I or III. and must also pass thrbugh Curve II. If this vertical

"ine does not pass through Curve II. it is possible that the momentum of

IIhe given depth is not great enough for the flow to pass the obstruction.

lind a change in the computed depth must be made. The flow would then be

critical

lomentum

at Section II, as the critical depth is the depth at which the

and pressure is the minimum.

t:xample

Given a trapezoidal channel. base-width 16 feet. side-slopes

11-3/4:1 and c~pacity Q = 5000 c.f.s.

I

I

I

Water Surface

t
d

18"

- , Hi' I1-4-4---&_.a..--_--..

Fig. 1. Cross-section of channel showing center bridge pier.

I
I
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in Fig. 3, page 6-15j.

Drawing No. 7-N-Eng. 248, page 6-15c).

face to the center of gravity of the trapezoidal section 'Where

i
,I

......Flow'

immediately dO~5tream is 8.7 feet. As the flow upstream is at sub-

depth.of 8.0 feet, the depth under the bridge is '.3 feet and the depth

For the example given, refer to the curves on Fig. 4. For an upstream

critical depth, dlis less than de and "Class Cit flow applies (See

plotted on the graph. Fig. 4, giving curves I. II, and III. From a

Momentum values given in columns 1. II. and III. Fig. 3 are shown

values for the sections under the bridge and immediately downstream.

the formulas given on pages 6-19J and 6-1S:i and in the column headings

point on Curve I, which represents the upstream depth d l , ~raw a

,~- ....- .
_.". .

Compute 111.,.~ }13 by solving for the distance y from the water sur-

vertical line through Curves II and III which will give the depth

(T = top 'Width and b = base width) and multiplying y by the area

--_.--

17/fl?//////////A
I I
~ r-

}!l ~. HZ • \-- H3

------, ) . ";~~/~/'Wffi§/,l§/~//.S"~;;Z~"YW:-"Y.-:t-~-'l;S-,);-~-~-::7I-=-w::'-,"-'9-~-n-~-71'::::-X:-y'-~-L-'9.-,/~--<J-'FS-"

Fig. 2. Longitudinal section along centerline of channel
indicates three locations: I - Immediately upstream.
II - Unifer bridge. III - Imrnedia te:lydo'WTls tream.

y = d(T + 2bL
3(T + b)

A. or (MI = Y AI). The y distance for the obstruction. which is of

rectangular area AO is ~; this multiplied by AO' will give MO·

Quantities for the remaining colur.ns can be easily computed by use of

I

cI
I
I
I'
I
I
I
I

'(Ii
?

I
I
I
I
I
I
I
~
I
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cases the effect of debris lodging against piers can be minimized by

.-
wider pier that would result when debris had accumulaten. In critical'

wide pier. As debris piles up on the center pie~ its net effect fSi
to

widen the center. pier increasing AO'·,~nd MO. The e:~ect of such debris
.'~

. .....
ac~umul~~ions ca~,be estimated by computing, flow conditions for the

..'.. .:, ..
..~

It is shown on Ftg. 3 that the bridge section includes an 18-inch
6-15g

I
I

I

I constructing a 2:1 incline on the upstream edge of the piers. This

causes debris to rise .towar:d the sur face and widen only a portion of

II the pier height. It should be notee, however, that the top eight (8)

I
feet are normally considered to be affected by' such debris so an in-

clined leading edge on piers in shallow streams would not be too

I effective.

The momentum method of computing the approximate change of water

surface is not· dependent upon coefficients "K" as ar~ necessary in the

I
formulas dertved by Nagler, Weisbach, Rehbock and others (see USDA

Technical Bulletin No. 429, "Pile Trestles as Channel Obstructions"

I and USDA Technical Bulletin No. 442, "Bridge Piers as Channel

I
Obstructions. tI)

A check computation for the raise in water' surface due to the

struction was from 0.7 to 0.8 .foot. Difference in depths indicated

depth in the unobstructed channel and the depth caused by the ob-

bridge obstruction was made using the Nagler formula. The coefficient

K varies from .87 to .94 with the channel contraction approximately

I five percent. The difference in water sur face eleva tion between the

I

I

,I
~.

by the Momen tUJll Y.e thod was gr ea ter, shown by the curves to be 1. 3

feet, and is on the conservative side.

I
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The ",aler surface profile, ab•.,ve nnd below :brhlr,cs, C:lrt ue- l"Omplllrd

by the standanl step metholl, as lIescribed in II r(port "Techn1c~1
~

Memorandum - Water Surface Computation-in Open Channels" by R. F. Wong,

Los Angeles Di~trict Corps of Engineers, and also given in Kini'~

Handbook" of:Hydraulics.
~ ,+ ..
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• TI\IUMt:;NTUM ", AT ljHIIJLJt'J='" \' ". ". __ " 'i 1- ~-- - - - - - .~. ,- - ~ .- -' -~-E7--==::--.r'.J"t Bull Creek Channel L..... 'y Bridge. over channel. ~ IS" .

.' I By Da t.e
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1.

II.

A.

B.

C.

FLOOD CONTROL DISTRICT OF ~~ICOPA COUNTY
RWCD FLOODWAY BRIDGES

BASELINE AND ELLIOT ROADS

DESIGN CRITERIA

GENERAL

The design criteria is divided into two sections corresponding to
civil and structural design disciplines. Upon acceptance by the
County, the criteria contained herein will be used as the basis for
final design for this project.

CIVIL

Design Specifications

To conform with the design criteria stated in this section, certain
design elements (such as sight distance, cross slope, and vertical
alignment) must be incorporated into the design. The guidelines
for applying the design elements to the criteria are taken from the
following sources:

1. Horizontal and vertical alignments - the 1973 AASHTO publication
"A Policy on Design of Urban Highways and Arterial Streets" and
supplemented by ADOT 1979 Roadway Standards.

2. Drainage - ADOT Hydrologic Design for Highway Drainage in
Arizona.

3. Traffic control - ADOT Traffic Control Manual for Highway
Construction and Maintenance, and the Federal Highway Admin­
istration Manual on Uniform Traffic Control Devices.

Construction Specifications

Specifications shall be in accordance with 1~G Specifications, 1979
Edition, as supplemented by Maricopa County. ADOT, Maricopa County
Highway Department and City of Phoenix Standard Drawings will be used
where appropriate.

Design Criteria

1. Design speed.

a. Ultimate Roadway Development - 65 mph.

b. Intermediate Roadway Development

(1) RWCD Canal Bridge replaced - 55 mph.

( 2 ) RWCD Canal Bridge not replaced ­
Baseline Rd. - 30 mph.
Elliot Rd. - 25 mph.

c. Detour - 30 mph (desirable), 25 mph (minimum).

-1-



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

2.

3.

4.

5.

6.

Access Control - Existing access to abutting properties will be
maintained as is. If required, temporary access during construction
will be provided via the detour 'roadway.

Design Vehicle - The design vehicle used for the purpose of
establishing geometric highway design controls will be the large
semitrailer combination (WB-50).

Vertical Alignment.

a. Maximum grade, Main Roadway - 3%.

'b. :Maxinl1ml grade, Detour Roadway - 6%.'

Drainage - Drainage design will conform to the criteria and
methods outlined in the ADOT Hydrologic Design for Highway
Drainage'i:n'Arizona~

a. Design Storm Frequency for approaches - 50 year return
frequency.

b. Design Storm Frequency for detour - 10 year return
frequency.

Roadway Section.

a. Roadway widths - 68 feet wide clear roadway on bridge and
approach slabs on Baseline Road. 50 feet wide clear road­
way on bridge and approach slab on Elliot Road.

b. Hiking and riding path - To be 8 feet wide and separated
from vehicular traffic by concrete barrier, on bridge
structure only. Elsewhere the earth shoulder outside
pavement section on the south side will be utilized:

c. Curb type - New Jersey barrier curb on bridge structure
adjacent to outside traffic lanes. Outer edge of structure
adjacent to hiking and riding path will be constructed with
a chain link fence barrier.

d. Roadway Transitions -

(1) West side - from end of concrete bridge approach slab
to connect with existing RWCD Canal bridge.

(2) East side - from end of concrete bridge approach slab
to a point where vertical alignment matches existing
pavement sections.

e. Cross slope - 2% typical in accordance with request of
Maricopa County Highway Department.

f.Sideslopes - In accordance with Maricopa County Highway
Department Standards and recommendations.

g. Pavement section - In accordance with Maricopa County
Highway Department Standards and recommendations.

-2-
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7.

h. Detour Roadway - To match existing pavement edges at ends,
and be constructed with a pavement width of 28 feet; pavement
section = 2"A.C. over 6" A.B.C.; superelevation = 8% maximum.

Floodway Section.

a. Ultimate floodway development

(1) Normal channel bottom. width 140 ft. at Baseline Road
and 150 ft. 'at Elliot Road.

(2) Design high water - Elevation 1335.4 at Baseline Road
and Elevation 1329.2 at Elliot Road.

(3) Freeboard - 1.5 ft. minimum clearance between bridge
~9ffit and design high water.

(4) Channel side slopes - 2:1 at bridge with 100 ft.
transition up and downstream from bridge to 3:1
sideslopes of normal floodway section.

b. Intermediate floodway development

Rechannel existing drainage way thru new bridge and
maintain approximate existing drainage topography.
Assumes that ultimate floodway section will be
developed thru new bridge during future construction
of floodway.

-3-
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III. STRUCTURAL

A. Structure

The bridges will be reinforced concrete structures with continuous
span slabs of the type covered by Arizona Department of Transportation
(ADOT) Standard Number CS-20. The ADOT standard provides details for
intermediate spans ranging from 25'-0" to 40'-0" in 5'-0" increments,
and slab thicknesses ranging from 13i inches to 19i inches in 2-inch
increments for each of the respective span lengths. End span lengths
are in each case approximately 81% of the intermediate span length,
end span lengths ranging from 20'-6" to 32'-6" in 4'-0" increments.
If the bridge lengths and number of spans dictate the use of spans of
some other length· falling between the standard lengths, the slab
thickness and steel reinforcement will be adjusted proportionally.

B. Design Specifica~ions

The design shall be in accordance with Division I of the American
Association of State Highway and Transportation Officials (AASHTO)
"Standard Specifications for Highway Bridges", 1977 Edition, and the
1978 and 1979 Interim Specifications, except as modified herein.

1. The Working Stress Design method shall be used.

2. For the bridge deck slab the minimum clear concrete cover over
bottom reinforcement is one inch. Otherwise the minimum clear
concrete cover over reinforcement is two inches, except when
concrete is deposited on or against earth, the minimum clear concrete
cover is three inches.

3. Reinforcing steel is required in both faces and in both (orthogonal)
directions in all concrete slabs and walls, except that only one
g»id of reinforcing is required in concrete linings of trapezoidal
channels. This steel serves either as principal reinforcement or
as temperature and shrinkage reinforcement. The minimum steel area
for slabs and walls having the thickness equal to or less than 16
inches in each face and in each direction, expressed as the ratio (Pt)
of reinforcement area (A ) to gross concrete area (bt), are as
follows: s .

a. The steel in the direction in which the distance between
expansion or contraction joints does not exceed thirty feet,

Pt = 0.002 in the exposed face

Pt = 0.001 in the unexposed face

b. The steel in the direction in which the distance between
expansion or contraction joints exceeds thirty feet,

Pt = 0.003 in the exposed face

Pt = 0.002 in the unexposed face

The minimum steel area for slabs and walls having thicknesses
greater than 16 inches shall be computed as though the thickness
were 16 inches.

-4-
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C.

D.

E.

Construction Specifications

Construction shall be in accordance with the Maricopa Association of
Governments "Uniform Standard Specifications for Public Works Construction",
1979 Edition, as supplemented by Maricopa County, with Special Provisions
as required.

Design Loads

1. General - The design loads and loading combinations shall be in
accordance with Division I of the American Association of State
Highway and Transportation Officials (AASHTO) "Standard Specifications
for Highway..Bridges", 1977 Edition, and the 1978 and 1979 Interim
Specifications, Sections 2 and 3.

2. Dead Load ~ In 'addition to the weight of the structure, provision
shall be made fora, future wearing surface of 25 pOUIlds per square
foot of roadway.

Utility loads will be included as applicable.

The weight of future wearing surface and other super~posed dead
loads shall be distributed uniformly over the entire width of the
superstructure slab.

3. Live Load - The basic vehicle live load shall be the AASHTO HS20-44
loading.

The live load distribution shall be in accordance with AASHTO Article
1.3.2(C), Case B: E=4+0.06S. In this formula E is the effective
slab width, in feet, over which a wheel load is distributed, and
S is the effective end span length, in feet.

4. Earth Pressure - Structures which retain earth fills shall be
proportioned to withstand an equivalent fluid pressure of 35 psf/ft.
minimum.

5. Lateral Load - Lat~ral loads shall be applied in accordance with
the AASHTO Specifications. Earthquake forces shall be applied in
accordance with AASHTO Article 1.2.20(A) by the Equivalent Static
Force Method, Zone 2, assuming the depth of alluvium to rock-like
material to be between 11 and 80 feet.

Materials and Allowable Stresses

1. Concrete - All concrete shall be MAG Class A with minimum strength
f'=3,000 psi, f =1,200 psi, and n=9.c c

2. Reinforcing Steel - All reinforcing steel shall conform to ASTM
A615 Grade 40, f =20,000 psi.s

-5-
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F.

G.

Substructure

The final choice of foundation will be made between a drilled shaft
concrete caisson system and driven steel H-piles, based on economic
and practical considerations, with design capacities and foundation
depths according to the soils and foundation investigation report
prepared by Halpert Associates, Consulting Site and Geotechnical
Engineers.

Miscellaneous Installations

1. Deck Drainage - Roadway drains shall accommodate a la-year
frequency rainfall with lOa-percent runoff in five minutes. ADOT
standard roadway drains shall be spaced to restrict the flow of
water to an area within 8 feet of the curbs. Roadway drains will
drop water directly to the floodway below.

2. Utilities - ProvisIon shall be made for transporting utilities on
the structure as required.

3. Chain-Link Fence - 1~terial for chain-link fence shall conform
to the requirements of ADOT "Standard Specifications for Road and
Bridge Construction", 1969 Edition, plus Supplemental Specifications
revised to date, Section 723.
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BUDGET CONSTRUCTION

COST ESTIMATE



TOTALS
THIS

SHEET

PAGE
SHEETS

THIS SET r

SUB C. $__------'$, _

SHEET --.l-

EQUIP. $ L. SUM $ _

MAT'L. $ LABOR $ _

SVERDRUP & PARCEL
CONSTRUCTION COST ESTIMATE

JOB NO. G78t- CLIENT FcvMC BAS'S FOR ESTIMATE

PROJECT 1=?~';".c> "\I1e... Rot. 0 .J - CJ.J1J_r- RUleD P
o NO DESIGN COMPLETED

J .._•• VPRElIMINARY DESIGN

o FINAL DESIGN

PHASE OR DIVISION
0

OFFICE -?hx. SECTION BY \lFF CHKD \~€6J DATE z-zs-80
MATERIAL MAT~L#+lABOR

QUANTITY OR LU,'t'.P SU,V,
DESCRIPTION OR EeUIP,y.HH OR suecmHRACT TOTAL

NO. UNIT PER PER COST
-,_ ....

UNITS MEAS. UNIT
COST COST
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: . ,-.

ft 0..40 ''16Re!V'f.. STeel- / Gra.Je.-' 40" ", z~~ LB. I~

Drdle1 SbTis ~ 2+1'4> 3~t L.f: 40.loc 14-;I~

Drll/eJ. Shcr17s ~ '3d'q, 3C/r;, L,~ 4~Q? 1'7~w

0"tru.d-untl E)<cqVtt.ti'oH t590 C.Y. 12.lco ''1 ~cn::

Structure:t[ &:krrll I,sGO C..~ G~Q? 8~ZX
Cbi\1-Li&1k Few:.e.-.. 4-f+, zoe L.. h "lll> 3 ~ZlX

A-spltta.(tlc Q,V1C-re:t-e. eo.er 1lJNS Zl~ '1't15 ,

App\O~ch Slqbs I L.S. ze 700

Su.bsir, CoV\cre:fe, I ~-=:3Jll'~s{ us" C.Y. zos a> ~!3(X)

1 Supetstr#Cot')~td"e./~~3.tn'ps; '140 c..'(. ?&.r-m '?"ti, /00

Bet·~elit1e RrL 511 ~r(~l SLtJb- -rot~l f4'l3~4a:,'lAC

9

8

6

2

7

5

3

..

19

16

17

18

lS

13

12

10

1..

20

I
I
I
I
I'
I
I
I
I
I
I
I
I
I
I
I
I
I
I



16

19

,.
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PROJECT '/.IAJ c..D f l bcJIAJ '1 e ts-I'RELIMINARY DESIGN
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- -
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MATERIAL LABOR
QUANTITY OR LUMP SUM

DESCRIPTION OR EQUIPMENT OR SUBCONTRACT TOTAL

NO. UNIT PER PER COST
_.- -

UNITS MEAS. UNIT
COST
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SHEET 3
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MAT'L. $ LABOR $ _

SVERDRUP & PARCEL
CONSTRUCTION COST ESTIMATE
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.. - ....
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SUB C.S ~s, _
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MAll. S LABOR S _

ESTIMATE
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THIS
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THIS SET -S-

SUB C.$ .S, _

SHEET ~
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MAn. $ LABOR $ _
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SVER'PRUP & PARCEL
CONSTRUCTION COST
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