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DRAFT

Request for Proposal

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

the RWCD 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 construction manageﬁent

of bridges over the RWCD Fleodway at Baselins and Eliiot Roads. The

Proposal for these engineering services will be organized as Phase 1

Design, and Phase II Construction Managemen:, One coatract will be o

negotiated with the consulting engineering firm for both Phagses of this

Project.

Baseline Road

A. Bridge - On approximate 30° skew, 68 feet wide curb to curb roadway
with one 8 foot wide hiking_and riding path separated from the roadwéy
by a physical barrier. l

B. Length -~ 230 feet +.

C. Channel - Trapezoidal section with a 150 faot base and 2 to 1 side
slopes. /ZLDC’4&»ﬂ~’m—g’£Aw£H;t:;Lu St ,hﬁbzyn-a;44ilw

D. Approach roadway on the east end of the bridge 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 te curb voadway with one 8

foot wide hiking and riding path eeparated from the roadway by a

physical barrier.

B. Length - 200 feet +

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

,MWAWN - P e e S BN

D. Approach roadway on the east end of the bridge 200 feet +; west end




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

General.,

a. Bridges shall ve designed to accommodate HS20-44 loading. Design
will be in accordance with current ASHTO Specifications as
interpreted by ADOT and as modified by SCS for concrete cover and
requirements for Lemperature and shrinkage reinfofcementr 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 ADQT Highway Division, Bridge Section, Procedures.

Standard details may be ingorporated 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 ﬁade during the design other
than standard engineering judgments will be documented with appropriate
references on the calculation sheets.

c. The desién shall include provisions for the temporary detour of
;raffic 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 installaticn of rock riprap 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 I1. 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 maﬁerials 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 fpr all sbils testing and retesting, és 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-
sulting engineer shall inspect the placement of all reinforcing
steel for appropriate size, spacing, and clearance and for
compliance wiih manufacturer’s certification. Copies of test results
to be furnished to the Flood Control District.

3. Review of Shop D?awings.

4. Preparation of monthly payvestimates and recommendations and change
orders as appropriate. .

5 il e Btk _Jiu,§f>.

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 A:f;;l/
Highway Department plans for Baseline Road. The approach roadway
for El;io: Road shall be designed based upon D-109-1 for County
highways.

f. Utilitles requiring relocation ma& 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 notifiéation 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

A. Phase I. Design. (60 days from notice to proceed),»ﬁc2u44;,yeﬁzﬁ44)*A«b y S

bi-weekly progress reports during the design phase of the Project,

Scope of Professional Services:

1. Field Survey. A field survey in the irmediate area of ‘the
proposed structure will include location of all exiscing
utilities and irrigation facilities and other structures or
improveients 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. Structural Design and Report.

4. Bridge Hydraulics. .
5. Plans, Special Provisions to the Specifications, Special Constructiom

Provisions, and Quantity Estimates.

-3=
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MOMENTUM METIIOD OF DETEIRMINING BRIDGE PIER LOSS

(Data derived from "Report of Engincering Aspects, Flood of
March 1938, Los Angecles, California,”™ - Appendix I, Theorectical
and Observed Bridge Pier Losses - U. S. Engincer's Office, Los
Angeles, California, - May 1949 and from "Approximate Mecthod
Determines Bridge Pier Loss', by G. M. Allen, Jr., in March
1953, Civil Engineering.) :

Flow past an obstruction has been divided into three types which
follow roughly '"Class A and B" flow as defined by Yarnell, and 'Class
C" flow as indicated by Yarnell and defined herein. The dcfinit_ions
as given by Koch »and Carstanjen for the three flow conditions follow:

"Class A" flow is defined as a flow concition whereby critical
flow within the constricted bridge section is insufficient to produce
the momentum required downstream. It is apparent that for this type

of flow, the bridge section is not a '"control point" and, therefore,
the upstAream 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 whereby 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 required within the con-
stricted bridge section and the entrance losses.

"Class C" - A special form of '"Class B" flow occurs when the up-
stream water is flowing 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, enti-tled "Bridge Pier Losses

by the Momentum Method” shows the water surface >rofiles and momentum

curves for the three classes of flow.
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MOMENTUM
Momentum, as referred to above, is defined as total momentum or

. 2
the total of static and kinetic momentum, and may be written as m + Q=

where m = total static pressure of the wager at a given section in
pounds
Q = discharge in cubic feet per second
g = acceleration of gravity in feet per second per seccond
A = channel cross-sectional area in square feet.

The unit weight of wager (w) should appear in each term, but
since it would cancel in the final cquations, it has been assumed
equal to unity, dimensions being pounds per cubic foot.

Based on experiments under all conditions of open channel flow
where the channel was constricted by shért flat surfaces perpendicular

to flow, such as bridge pier, Koch and Carstanjen found that the total
AgR’

Ayahy
on the upstream surface and A) is the water area in the upstream unob-

kinetic loss was equal to where Ap is the area of the obstruction

structed channel. For circular nose piers, Koch and Carstanjen show
th;t 2/3 of $59831~ should be us;d. It is apparent that the static
(A1gA1)

pressure mg against the upstream obstructed area is not effective
dowvnstream, whereas the static pressure against the downstream
obstructed area is effective downstream. Therefore, if we let the
subscripts 1, 2, and 3 represent cenditions upstream, within and down-
stream of the constricted section, respectively, we may write the
Agcncral momentum relationship as follows:

Total upstream momentum minus the momentum loss at entrance

must equal the total momentum within the constricted section, or
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2 A 2 2
my - My +~9—— - —9 —9— = my + _9_, or
gA1 A} BAl gAg

’ 2 2
m - mg +-—9-.-2 (A - Apg) = myp + Q-
Total momentum within the constricted section plus static pressure

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

stream channel, or

2
my +-£%- + my = m3 +-Jl_
- 2

2.

, Or

ghA3

Q? ~ _Q? i |

mo + gA = m3 -.mQ +'gA - -
2 3

The general momentum éguation follows:

2 , 2 2
ml-mo-!--gg—l-z(Al—Ao)=m2+£;=m3-mo+£—3—

The above equations cannot be solved as presented, and it is
necessary that a simpler method be used. The total sum of momentum and

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

past. cach section should first be determined. Using equal depths, Ay -
Ag = Ay = A3 - Ap (or A} = A3) and ¥} - Mg = My = M3 - Mp (or M} = M3).
Also, for equal depths, the sum of momentum and hydrostatic

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

Q? (A1 - Aoy
I =My - Mg+
I1=M Mp + 2
177075 (ay - A)

111 = My -}10+—9*3=M1-H0+—9—2-
: gh3 8A1
where, for equal depths, Ay = A3
The values for equations I, II, and I11 are determined for various.
dcpths, both subcritical and sgpercritical. A curve for eaéh section is

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

and IIIras the abscissa, (See Fig. 4). A vertical line passed through the

three curﬁes givcé a graphic solution of the equations, as it gives, for

-(/----




!-15e'

ual momentum, the corresponding depths of flow.
~
This vert1cal line must intersect a mlnimum of five depth valucs,

‘ l-\d preferably six. Drwg. No. 7-N-Eng. 248, page 6~15c shows thc‘;.depth e

f flow and 1ts indicatcd.class. If only one value is intersected on

curve II, the flow is critical at Section II.
I‘ Values of "d" on the lower portions of Curves 1 and III are used

for supercritical flow, and on “the upper portions for subcritical flow.

Backwater computa.tions' w111 dcfermine either a flow depth at Section
I or 111, depending upon typcof flow conditions, and the curves give a
direct solutbioné, as the -vcrtical line must pass through th;: known depth
ln Curve I or III, and must also pass through Curve II. If this vertical -
‘inc does not pass through Curve II, it is possible that the momentum of |
he given depth is not great enough for the flow to paés the obstruction, ..
(flnd a change in the computed depth must be made. Thg flow wf_)uld then be

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

Iomcntum and pressure is the minimum. )
I Example

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

l-3/lo:1 and capacity Q = 5000 c.f.s.

l '\ Water Surface

- - - i
.

Fig. 1. Cross—scc"tion of channel showing center bfidge pler.
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Fig. 2. Longitudinal section along centerline of channel
indicates three locatioms: 1 - Immediately upstream,
I1 - Under bridge, III - Immcdlatcly downstream.

-

Computc Ml ; M3 by solving for the distance y from the water sur-

face to thc ccntcr of gravxtycﬁ'fhc trapc201da1 section where

—

N

= _ d(T + 2b)
3(T + b)

(T = top width and b“= base width) and multiplying y by the area
A, or (M; = y Aq). The 7y distance for the obstruction, which is of
rectangular area Ag is %; this multiplied by Ag, will give Mp.
Quanﬁitics for the remaining colurns can be easily computed by use of
the formulas given on pages 6-1% and 6—131and in the column headings
in Fig. 3, page 6-15j.

Momentum values given in colummns I, 1T, and I1I, Fig. 3 are shown
plottcd on the graph, Fig. 4, givingvcur§es I, 1I, and III. From a
poi;t on Curve I, which represents the upstream dgpth dy, Qraw a
vertical line through Curves II and III which will give the deéth
‘values for the sections under the bridge and immcdia#cly dowﬁstrcam.

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

depth of 8.0 feet, the depth under the bridge is 9.3 feet and the depth

1mmcdiate1y downstream is 8.7 feet. As the flow upstream is at sub-

critical depth, d; is less than d, and "Class c" flow applies (See

prawving No. 7-N-Eng. 248, page 6-15c).
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It is shown on Fig. 3 that the bfidgc section includes-an 18-inch

wide pier. As debris piles up on the center pier its net effect fs;to

-

v1dcn the center pler incrcasing Ag and Mo. The effect of such debris

accumulations can. be estimated by computlng flow conditions for the

wider picr that would result whcn ‘debris had accumulated. 1In criticai[

cases the effect of debris 1cdg1ng against piers can be minimized by
construct;ng a 2:1 incline on thc upstream edge of thc piers. This
causes debris to rise ;owqu thc‘Surface and widen only a portion of
the pier height.' It should be nog;é, however, that the top eight (8)
' feet are normally considered to be affected by such debris so an in-
clined leading edge on piers in shaliow streams would not be too
cffective.

The momentum method of computing the approximate change of water
sur face is not‘dcpcndenﬁ upon coefficicﬁts “K" as are ncc;ssary in the
formulas derived by Nagler, Weigbach, Rehbock and others (see USDA
Technical Bulletin No. 429, "Pile Trestles as Channel Obstructions”

and USDA Technical Bulletin No. 442, "Bridge Piers as Channel
Obstructions.") \

A check computatidn for the raise in water’ surface due to the
bridge obstruction was made using the Nagler formula. The coefficient
K varies frop .87 to .94 with the channel contraction app;oximately
five percent. The difference in water surface elevation between the
depth in the unobstructed channel and the depth cayscd by the ob-
structlon was from 0.7 to 0.8 foot Difference in depths indicated

by the'Homcntum thhod was greater, shown by the curves to be 1.3

feet, and 15 on the conservative side.

o
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The water surface profile, above and bclnﬁ bridges, cam be compuled

\

by the standard step method, as described in a r¢port "Technical .
R Y . » {

]

T

Memorandum - Water Surfacc‘Computation-in Open Channels™ by R. F. Wong,

Los ‘Angeles District Corps of Engineers, and also given in King's -
) ...- - > A ) i . ‘. . ? ‘
" Bandbook™ of-Hydraulics. - “ 4 G

L

%

)

N
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{ , MOMENTUN LUSSES AT BRIDGES AR
FroJ€et w1l Creek Channel Locality "Bridges over channel ‘V
Q -5,000 cofoSe Sheet 1 of 1 ! R.M.J, D”eFebrqary 1953' '
. : 2 2 QZ(A Ag) 02 ’
g | MEh ] uENg A Mo LA h [ Mo M g(Al? el 312 - Allz o R
- ‘ I : (b _(2) | . [ (1)+.(°) (D + (4)
fm———— e T — ==
L 92 | 165 | 6.0 | 12,0 | 8 | 15L | o028 92 | 7889 | 6lho | 8ok3 | 9182 | 8594
5 -2k 27k | 7.5 | 18,8 | 116 255 | 666l 50 5908 | 6261 | 6163 6919 | 6516
6 | 159 K3 | 9.0 | 27.0 | 150 386 | 5176 31 béor | L8B3 | L993 | 5562 | 5269
71 198 592 | 10.5 | 36.8 | 187 555 | _lall 20 3723 3921 | L278 | Lé96 | LL76
8 2L0 811 | 12,0 48,0 | 228 763 405 1345 3073 4_3235 3836 4168 | 3998
9 .| 286 | 1075 | 13,5 | 60,8 | 272 | 101k ‘8L 9.5 | 2891 |' 2715 | 3605 | 3863 | 3729
10 335 1384 | 15,0 75.0 | 320 ' | 1309 26 649 2214 2318 | 3523 3735 | 3627
11 | 388 | 176 | 25,5 | 90,8 | 371 | 1655 290 5.2 | 92k | 2001 | 3556 | 3745 | 3656
12 Wl - | 2158 | 18,0 | 108 1426 2050 1825 3.9 1680 1749 | 3730 3875 | 3199
13 5ok 2636 | 19.5 | 126.8 | L8L 2509 1602 3.1 1482 1540 | 3991 |- la1r | Lokg
Ml = Static moment in unobatructeﬁ channel
MO = Static moment of obstruction 02 = Kinetic momentum in obstructed channel
My « My = Staticm t i bstructed ch 1 5 (A A2
l 0 omen in obstructe channe 2
02 . 02 L 02 (Aee )' -E-—%T-—- = Kinetic momen?um in unobstructed channel
Ml . Mn -+ -“1 . Mn + —— My, = M + —-——I_.__A.Q... .
: 8 Ay g (A A 1Mo A2 A, Q
ILI &M i L

II p

VRN 1Y PRRTIAND B0te nn“N-ill!-)'

Kinetic momentum lost

Figure 3
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DESIGN CRITERIA
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II.

FLOOD CONTROL DISTRICT OF MARICOPA 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 aligmments - the 1973 AASHTO publication
"A Policy on Design of Urban Highways and Arterial Streets" and
supplemented by ADOT 1979 Roadway Standards.

2. Drainage - ADOT Hydroiogic Design for Highway Drainage in
Arizona,

3. Traffic control - ADQOT 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 MAG 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).




-

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.

Degign 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. Maximum grade, Detour Roadway - 6%.-

Drainage - Drainage design will conform to the criteria and
methods outlined in the ADOT Hydrologic Design for Highway
Drainage in 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 stiructure
adjacent to outside traffic lanes. Outer edge of structure
adjacent to hiking and riding path will be constructed with
a chain 1link 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 aligmment 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~




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.

7. 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 Flevation 1329.2 at Elliot. Road.

(3) Freeboard - 1.5 ft. minimum clearance between bridge
~ soffit 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.

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.
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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 standerd provides details for
intermediate spans ranging from 25'-0" to 40'-0" in 5'-0" increments,
and slab thicknesses ranging from 13% inches to 19% 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 32t-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.

Design Specifications -

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. TFor 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
gs#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 (AS) to gross concrete area (bt), are as
follows: '

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

Py = 0.002 in the exposed face
Py = 0.001 in the unexposed face

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

Py < 0.003 in the exposed face
Py = 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.

e
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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 for a future wearing surface of 25 pounds per square
foot of roadway.

Utility loads will be included as applicable.

The weight of future wearing surface and other superimposed 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 feei, 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/f+t.
minimum.

5. Lateral Load - Lateral 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
fé=3,000 psi, fc=l,200 psi, and n=9.

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

Miscellaneous Installations

1. Deck Drainage - Roadway drains shall accommodate a 10-year
frequency rainfall with 100-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 dlrectly to the floodway below.

2. Utllltles‘— Provision shall be made for transporting utilities on
the structure as required.

3. Chain-Link Fence -~ Material 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, Sectlon 723.



BRIDGE FOUNDATION
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I SVERDRUP & PARCEL SF;AGE
CONSTRUCTION COST ESTIMATE B R
l 108 No. _B18B%4 CLENT FcDoMC BASIS FOR ESTIMATE
[0 NO DESIGN COMPLETED
I PROJECT seli o, : cD RPRELIMINARY DESIGN
[0 FINAL DESIGN '
PHASE OR DIVISION d : |
I OFFICE Phx. SECTION sy VFF cHkD NEly  DATE __ Z2-25-80
OUANTITY MATERHAL MAT/L+LABOR )
I DESCRIPTION ORFQUITMENT | oR—supconTrRacE| TOTAL
oo o] i | cost | RER L cost | O
l | Steuctural -Baseline Rd. | |
ARetnf, Steel, Grade 40, |pa5E0| LB 7 0l40 95100
b .[Doid 5ot L2+ | 3et |LE 40,00 14600
] - Dcilled Shafts , 30" 3% |L.F 45,00 17,800
' s Steuctural Excavation 1,580 |C.Y. Iz,00 19,000
| . Shcturd BackTill 1,360 |y GICO 81700
7 Chﬂiﬁ'l—nﬂk FeX\C,E// +-H"¢ ZOZ L'E 'an «3{%
l 8 Asplna[‘h’c C\OV)C\"&'F& 2004’ -IDNS 4 Zlcw' 4‘00
. . Apprvach Slabs | L.S 28700
1ol Subgte C;)ncrdb ,ﬁkwfs; 265 ICY. 205100 59,300
b . Swerste Conernte R300,51] 940 |CY. 26540 249,100
12
I 3 Baselihe Rd.| Strucitural [Sub -|Totel 149340
I 14
15
I 16
I 18
' 19
20
I MAT'L. $ LABOR § _ TOTALS
THIS
I EQUIP. $___ = L.SUMS SHEET
. SUB C.$ s
—
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B e - {J NO DESIGN COMPLETED
PROJECT }ng,D t:leeqlu,,ﬁ e Ba/_\e /W',& ﬂoa.& [SPRELIMINARY DESIGN
I [0 FINAL DESIGN
PHASE OR DIVISION a
I OFFICE ___ Ptie secTioN ___ G v/ BY_STZ _cHKD ey _ DATE _2/>5 /20
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QUANTITY MATERIAL OR LUMP SUM
l' DESCRIPTION OR EQUIPMENT | OR SUBCONTRACT | TOTAL
: No. | unNiT cosy
UNITS MEAS. UPPEIRT .cosT UP:IRT cost
I 1 .'Zcrr,rovc Cone. H'tuf'wab'//s lz. | CY bolae | 120] —
o| Beloce® Dhhes 1545 ey Dleo |4e3s]
l 3| Dedour & bpproach Embanlmept] 3200 |cy Sl2 & 18Fs0] —
I o Gond Pasye - ABC 2920 |5y Lles {2349 —
o Zoud Sortice - A 2700 | 9y Slag |20 -
B | 22 erec clets 136 | LF soleo | csool -
. 7 Ze-novle A—C PUM'7L /%00 5\/ ?,Z_s’ 40:'3
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l o | 78650
10 @&wevml Conditions ‘#Molailfz. ation . 78620
i1 . 1072
l 12
13
] -
15 ]
l 16
l 7
18 -
l 19
' 20
I MATL, $ LABOR S__ TOTALS
— THIS
l EQUIP, $ L SUM S SHEET
. sus C.$ $




I sverorur & PARCEL PAGE |
CONSTRUCTION COST ESTIMATE seet B msser G
l | o8 N0, €784F cent_ FEDMC BASIS roR ETmaTE
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. : MATLHLABOR
l' DESCRIPTION Q::N“T:N" WETM* Mm@,m.g -rcoor::
| onrs |meas| unn | €OST | Gut | cost
| | Stustual-Ellist R
| Retof Steel ,Grade 40 |1957400| LB, ? 4o Prsizc0
1 | Drilled Shafts, 24’ | 410 |LE o0 16,400
| Drilld Shafts, 30" | S5 |LE 45100 25200
s|Structural Beavation 1,270 |C.X. |2, 157200
b .Snctural Bkl Lioo|cx cloo YD
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| I s /)spha[‘ﬁ'a Covnerele | Z1.5 [ToNs Z1i00 500
l 9 A'ép\-‘oacl\ Slabs ] LS, 2;550 |
1ol Subsh- Conexete 1L=3 000 psi | 205~ |CY. 205,00 4z,000
B [SupenstConerste Ri=3000,6i | 760 |CY. Z65]0D 201}400
. ‘2. .
I | Eliiot| R Stugtural [Sub—[Tote) Fal1)I00
: 15
- 1
I 19
20
I MATL, § LABOR § TOTALS
THIS
EQUIP. $ L. SUM § SHEET
l SUB C.§ S

L
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; Joh NO. Z E CUENT Fcp MC BASIS FOR ESTIMATE
R o [0 NO DESIGN COMPLETED
PROJECT Bas&lme Rd.2EllotRA. Brw’qes Oler RWCD Flooduny o ::::::M:;T;NDES'G"
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ofFIcE __ I hx SECTION BY QFP CHKD \lEl_:z DATE Z2-28=80
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Suwwnax-ug | | | |
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