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

Design Submittal

POWER ROAD BRIDGE OVER RWCD FLOODWAY
Maricopa County Flood Control District

Contract FCD 83-28

CANNON & ASSOCIATES, INC.
CONSULTING ENGINEERS

October 8, 1984

Cannon &Associates, Inc.

Consulting
Engineers
406 South 4th Avenue
Tucson, Arizona 85701
(602) 792-2200



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

TABLE OF CONTENTS

1. Cost Estimate

2. Construction Special Provisions Pages 1-11
POWER ROAD BRIDGES AT RWCD FLOODWAY AND CANAL

3. Structural Calculations Sheets 1-43
POWER ROAD BRIDGE OVER THE RWCD FLOODWAY

Cannon & Associates, Inc.
Conault/ng Eng/nee,.

Tucson, Arizona



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



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

October B, 19B4

Cost Estimate

POWER ROAD BRIDGE OVER RWCD FLOODWAY

Unit
Item No. Description Unit Quantity Cost Cost

350 Removal of Existing L.S. 1 $15,000 $ 15,000
Improvements

415 Bridge Guard Rail L.F. 60 $15 900

420 Chain Link Fence L.F. 226 $20 4,520

502-1 24"0 Drilled Shaft L.F. 754 $40 30,160

502-2 30"0 Drilled Shaft L.F. 1,260 $50 63,000

505-1 Concrete C.Y. 1,113 $200 222,600
f'c=4500 psi

505-2 Concrete C.Y. 596 $180 107,280
f'c=4000 psi

505-3 Concrete C.Y. 122 $150 18,300
f'c=3000 psi

505-5 Reinforcing Steel Lbs. 402,200 $0.35 140,770

TOTAL COST $602,530

Cost/SF = $33.80/SF

(SF = 225. 7' x 7 9 ' )

Cannon & Associates, Inc.
Consulting Engineers

Tucson, Arizona
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October 9, 1984
Draft Copy

CONSTRUCTION SPECIAL PROVISIONS
FOR

POWER ROAD BRIDGES
AT RWCD FLOODWAY AND CANAL

CONTRACT FCD 83-28

LOCATION OF THE WORK: This project ~s located on Power Road at the RWCD
Floodway and Canal, 500 feet south of Guadalupe Road.

PROPOSED WORK: The work consists of constructing a concrete bridge, ap­
proaches and other miscellaneous items of work required for the completion
of the project.

SPECIFICATIONS: The work embraced herein and as shown on the plans for
the construction of this project shall be done in accordance with the
Maricopa Association of Governments Uniform Standard Specifications for
Public Works Construction dated 1979 and the current revisions thereto
together with the Maricopa County Highway Department Supplement to the
Uniform Standard Specifications adopted August 3, 1981 and October 19,
1981 and the Construction Special Provisions contained herein.

PROGRESS SCHEDULE: The Contractor shall submit his proposed work progress
schedule to the Engineer for approval before starting the work.

ITEM COMMENTS: The herein contained Construction Special Provisions supple­
ment the Uniform Standard Specifications and the Maricopa County Highway
Department Supplement to the Uniform Standard Specifications; however,
in case of conflict these Special Provisions supersede the Uniform Standard
Specifications and the Maricopa County Supplement.

MATERIAL: Select material, aggregate base and mineral aggregate shall be
obtained from commercial sources. The Contractor shall pay all royalties
or any other charges or expenses incurred in connection with the securing
and hauling of the material. The Contractor will be required to furnish
the Engineer with a list of his proposed commercial sources prior to use,
and shall present satisfactory evidence that the material produced from
any commercial source will meet the specifications as noted and these Special
Provisions for such material.

SOIL BORINGS: Soil boring information is available for rev,iew at the Flood
Control District of Maricopa County.

WORK STANDARDS: The Contractor shall comply with Sections 103 and 107 of
the Contract Work Hours and Safety Standards Act (40 U.S.C. 327-330) as
supplemented by Department of Labor Regulations (29 CFR Part 5).

WATER, LIGHT, POWER, HEAT, TELEPHONE: All water for construction purposes,
drink~ng water, lighting, temporary electric power, heat and telephone
service shall be arranged for and provided for the requirements of the work
by the Contractor at his expense.

CONSTRUCTION SPECIAL PROVISIONS
CONTRACT FCD 83-28
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SUBSECTION 101.2 - DEFINITIONS AND TERMS; Change the definition of Budget
Project to read as follows: A project financed by funds set aside in the
annual budget or otherwise approved by the Board of Directors of the Flood
Control District of Maricopa County.

Change the definition of Engineer to read as follows: The Chief Engineer
and General Manager of the Flood Control District of Maricopa Ceunty acting
directly or through his duly authori~ed representative.

Change the definition of Owner to read as follows: The Flood Control District
of Maricopa County, acting through its legally constituted officials, officers
or employees.

SECTION 102 - ADDENDUMS &SUBMISSION OF BIDDING SCHEDULE: It shall be the
res pons i bil i ty of prospective bidders to determi.ne, pri or to submi ss ion of
a bid, if any addendums have been issued. This may be accomplished by
calling 602-262-1501. Any addendum issued, if not already bound into the
Special Provisions, must be included as a part of the Special Provisions
and any quantities on the Bidding Schedule requiring change shall be ad­
justed by pen and ink, to the new figure.

Bids which do not include appropriate addendums and show appropriate changes
to the Bidding Schedule shall be invalid.

SECTION 102.5 - PREPARATION OF PROPOSAL: The bidder's Arizona State Con­
tractor's License number and classification need not be shown on the pro­
posal. The possession of such a license is no longer a bidding requirement;
however, the Contractor may be required to provide certification of prior
satisfactory completion for similar construction.

SECTION 103.6 - CONTRACTOR'S INSURANCE: Concurrently with the execution of
the contract, the Contractor shall furnish a Certificate of Insurance. The
types of insurance and the limits of liability shall be as indicated thereon,
i . e. ,

$1,000,000 bodily injury per person
$5,000,000 bodily injury each occurrence
$1,000,000 property damage

SUBSECTION 104.2.4 - ALTERATION OF WORK - BRIDGE DESIGN: Any request for
change in the design of any bridge member; i.e., beam thickness on the
canal bridge, requested by the Contra'ctor must be accompl is'hed by calcula­
tions indicating that the requested change conforms to the design standards
as indicated by the plans.

SECTION 105.2 - PLANS AND SHOP DRAWINGS: Shop drawings shall be submitted
as follows:

,
Initial submittal for review and/or approval - Three (3) sets of
plans of which one (1) will be returned to the Contractor.

CONSTRUCTION SPECIAL PROVISIONS
CONTRACT FCD 83-28
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Final submittal for approval - Five (5) sets of plans of which two
(2) sets will be returned to the Contractor.

SECTION 105.6 - COOPERATION WITH UTILITIES: When the Contractor's opera­
tions result in damage to any utility, the location of which has been
brought to his attention, he shall assume full responsibility for such
damage. I

The following telephone numbers as irldicated should put the Contractor in
contact with the proper personnel:

Mountain Bell Telephone Company 263-3219
Salt River Project 273-2201
Arizona Public Service 271-7014
Location Staking (A.P.S.', Mtn. Bell, S.R.P.) Blue Stake .. 263-ll00
Roosevelt Water Conservation District. 963-3414
Ci ty of Mesa 834-2516
Town of Gilbert 892-0956
Maricopa County Highway Department '" .. 262-3631

See Exhibit A that is attached to these Special Provisions.

SUBSECTION 108.7 - DETERMINATION AND EXTENSION OF CONTRACT TIME:

The Contractor shall be responsible for having taken steps reasonably
necessary to ascertain the nature and location of the work and the
conditions which can affect the work and the cost thereof. Failure
to do so will not relieve bidders from responsibility for success­
fully performing the work without additional expense to the Flood
Control District. The Flood Control District assumes no responsi­
bility for understandings, representations, or predictions concerning
conditions of the work area during the period of the contract.

If performance of all or any part of the work is suspended, delayed,
or interrupted by weather conditions or by a rise in the water level
causing unstable ground conditions, an extension of the period for
contract performance equal to the lost days will be granted by the
Flood Control District. No claim for additional costs incurred be­
cause of such delay will be allowed.

If the Contractor finds it impossible for reasons beyond his control
to complete the work within the contract time as specified or as
extended in accordance with the provisions of this subsection, he
may, at any time prior to the expiration of the contract time as
extended, make a written request to the Engineer for an extension of
time setting forth therein the reasons which he believes will justify
the granting of his request. If the Engineer determines that the
Contractor has proceeded wirth such diligence as would normally have
ensured completion within the contract time, and that the reasons
'~tated to justify a time extension are valid, he may extend the
time for completion in such amount as conditions justify. The ex­
tended time for completion shall then be in full force and effect,

CONSTRUCTION SPECIAL PROVISIONS
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the same as though it were the original time for completion.

SUBSECTION 108.9 - LIQUIDATED DAMAGES:

The amount of $350.00 per calendar day or the actual costs incurred by the
District for Engineering and Inspection Services, whichever is less, will
be added to the Daily Charges as indicated by TABLE 108 - LIQUI2ATED DAMAGES
and will be deducted from monies due:or to become due to the Contractor for
each and every ca1endar day that worK shall rema i n uncompl eted after the
time specified for the completion of the work in the proposal, or as ad­
justed by the Engineer.

SECTION 206 - STRUCTURE EXCAVATION AND BACKFILL: Structure
excavation consists of the removal of material for the construction
of the bridge pile caps and substructure units in accordance with
the plans and Section 206 of the Uniform Standard Specifications.

Structure backfill consists of furnishing, placing and compacting
select material and other backfill material in accordance with
the,plans and Section 206 of the Uniform Standard Specifications,
except that the backfill for the floodway bridge piers may be
excavated material.

Select Material shall conform to the requirements of Section 702
of the Uniform Standard Specifications.

No sep.arate payment will be made for structure excavation and
backfill or select material used as backfill, as such, and the
cost thereof shall be included in the price bid for the items to
which they are appurtenant.

SECTION 215 - CHANNEL EXCAVATION: The work under this section consists of the
excavation for the proposed floodway channel in accordance with the plans and
Section 215 of the Uniform Standard Specifications.

The excavated material shall be used for roadway fill as shown on the plans.

Volumes will be computed by the average end area method.

Payment for all work under this section will be made at the unit price bid per
cubic yard for CHANNEL EXCAVATION.

SECTION 310 - UNTREATED BASE: Select Material and Aggregate Base shall
conform to the requirements of Section 702 of the Uniform Standard Speci­
fications. Select Material and Aggregate Base shall be'crushed in accor­
dance with Section 702.2. Select Material shall be Type "A".

The Contractor will be required to furnish the Engineer certified weight
tickets covering all of the Select Material and Aggregate Base placed on
the project. Final pay quantities will be based upon the scale tickets
accepted by the Engineer.

SECTION 315 - BITUMINOUS PRIME COAT: The bituminous materials shall be Gra4e
MC-70 or MC-250 liquid asphalt as determined by the Engineer. Prime coat
shall be applied to the total width of the Aggregate Base Material at the
rate of 0.12 gallon per square yard unles.s otherwise specified by the
Engineer.
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SECTION 321 - ASPHALT CONCRETE: The bituminous material to be used shall
be AR-4000 Paving Asphalt and shall comply with'Sections 710 and 711 of
the Uniform Standard Specifications or AC-30 and shall comply with ADOT
Table 705-1 as modified on October 16, 1'981.

The mineral aggregate shall meet the grading requirements withjn the rang!
of the specified tolerances for Mix-Designation C-3/4 in accordance with
Section 710 of the Uniform Standard Specifications and Maricopa County
Highway Department Supplement tQ the Uniform Standard Specifications.

The ~rk shall fully comply with Section 321 except that no mineral filler
or blending sand will be required.

In addition to pugmil1 type mixing plants, Drum Dryer Mixers will be allowed
in accordance with Standard Specifications 710.8. The moisture content of
the bituminous mixture immediately behind the paver shall not exceed three
percent. If a drum dryer is used, the type of oil shall be AR-8000 or
AC-30 as specified above.

The proper proportioning of the material at the cold feed shallibe deter­
mined by the Contractor and approved .by the Engineer prior to the production
of asphalt concrete. Production shall not commence until calibration tests
indicate that an acceptable product can be obtained.

The correct proportions of each aggregate size introduced into the mixer
shall be drawn from the storage bins by an approved type of continuous
feeder which shall supply th~ correct amount of aggregate in proportion
of each aggregate size can be separately adjusted. The continuous feeder
for the aggregate may be mechanically or electrically activated.

The plant shall be equipped with a sampling device to take representative
composite samples of the cold feed. If tests indicate non-compliance with
specifications, operation shall cease until proper corrections have been
made.

The production of the plant shall be governed by the rate required to ob­
tain a thorough and uniform mixture of the materials. Mixing shall continue
until the uniformity of coating, when tested in accordance with the require­
ments of AASHTO T195, is at least 95 percent.

SECTION 350 - REMOVAL OF EXISTING IMPROVEMENTS: The work under
this section consists of the removal and disposal of canal bridge,
f100dway bridge, existing pavement, detour road and any obstacle
to construction, whether shown on the plans or not, unless
specifically called out on the plans to be removed or relocated
by other agencies.

If a Maricopa County landfill is selected for disposition of road
construction waste and/or debris, a Maricopa County Landfill Use
Permit will be required. Application for permit can be made at
the Maricopa County Landfill Office, located at 3325 West Durango
street, Phoenix, Arizona, 85009, (Telephone 269-2661). Charges

CONSTRUCTION SPECIAL PROVISIONS
CONTRACT FCD 83-28
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will be levi:d on a volune basis for each load delivered to the landfill in
~~~~~~~~c~ow~~~ the ~urre~t fee schedule (see attachment). The nearest County

of Ch dl H
~shProJect 1S Queen Creek, located at Hawes Road 0 5 miles south

an er e1g ts Road. ' •

Removal of the canal bridges shall be coordinated with the RWCD to d t .
the parts that they wish to salvage. e erm1ne

The wor~ under t~is section also consists of removing the existing barbed wire
;ence r~g~~ stat10n 218 on Power Road prior to construction of the detour The

d
etnce s.a be stockpiled and re-erected along the right-of-way lineafte~ the
e our 1S removed. '

SECTION 401 - TRAFFIC CONTROL: Traffic control shall conform to the appli­
cable paragraphs of Section 401 of the MAG Uniform Standard Specifica'tions
with revisions, the County Supplement thereto and these Special Provisions.

The number and kind of barricades, signs, delineators, barriers and all other
traffic control devices shall be subject to approval; however, approval of '
traffic control devices and the approval of the Contractor's method of
application of all traffic control measures, shall not relieve the Contractor
of the responsibility of protecting the work, the workmen and the traveling
pUb1i c .

A road closure is not authorized. Two lanes shall be open for traffic at
all times and continuous access to adjacent residences and the RWCD Canal
maintenance road shall be provided. The Contractor shall provide all
necessary traffic control devices and measures for this construction to
include the striping and the striping removal on the detour road. Paint
striping is not authorized on the permanent pavement which will remain
after construction. The County shall stripe the finished roads and bridges.
The speed limit for the detour road shall be determined by ball banking the
curves. All warning signs shall be standard 48 inches in size and mounted
or wired down. A l50-foot lineof vertical panels with lights and spaced
at 3O-foot intervals shall be placed on channels 2 feet of the edge of
pavement leading to each initial approach to the detour road curve and to
each approach to the detour bridge. Traffic shall not be placed on the
detour road until all the detour road construction is compl~ed..and all
traffic measures are installed. '
The Contractor shall provide a detailed traffic control plan for approval
at the pre-job conference. The plan shall show all measures to include
types of signs and barricades and their placement. 'The Contractor shall
designate an employee qualified in construction traffic control to be
responsible for implementing, maintaining, inspecting and altering, as
necessary, all traffic control measures for construction. A night time
telephone number shall be provided. For planning purposes, some of the
required measures needed are: road closed and aetour signing (see figure
602 of the Manual on Uniform Traffic Control Devices), reduced speed sign­
ing, wide load restrictions and all striping to include edge lines and
the necessary existing striping removal.

CONSTRUCTION SPECIAL PROVISIONS
CONTRACT FCD 83-28
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The Contractor shall install and maintain decleration sand berms (approxi­
mately five feet high and twenty-eight feet wide) on Baseline Road in the
path of through traffic prior to bridge excavation or construction. Sand
berms shall remain until road is open to traffic or construction presents
less of a hazard than the berms.

All necessary signs and barricades shall remain three working days beyond
the acceptance of the project by the District.

Cost for providing and maintaing traffic control shall be indicated to the
contract and no additionap payment will be allowed. Such costs shall
include all traffic control devices and traffic control measures, such as
warning and control signs, barricades, lighting devices, paint striping,
delineators, flagmen and other appurtenant items related to traffic con­
trol and safety. Included in the cost shall be the maintenance of the
detour pavement surface for the full length of the project, including
prompt repair of all bumps and holes, and pavement striping of the detour
and the finished roadway.

SECTION 415 - BRIDGE GUARD RAIL: The work under this section
consists of constructing steel beam guard rail in accordance with
the plans and Section 415 of the Uniform Standard Specifications,
and MAG detail sheets 135-1 through 135-2.

SECTION 420 - CHAIN LINK FENCE: The work under this section
consists of constructing chain link fence on the bridge decks
in accordance with the plans and Section 420 of the Uniform
Standard Specifications.

SECTION 501 - CONCRETE AND STEEL PILE FOUNDATIONS: The work
under this section consists of constructing the concrete piles
for the canal bridge and steel piles for the detour road bridge
in accordance with the plans and the applicable provisions of
Section 501 of the Uniform Standard Specifications.

Concrete and reinforcing steel will be paid for separately as
indicated in Section 505- - Concrete Structures.

Payment for all other work under this section will be made at
the unit price bid per linear foot for ITEM NO. 501-1 STEEL
PILES FURNISHED, ITEM NO. 501-2 STEEL PILES DRIVI~G.

SECTION 502 - DRILLED SHAFT FOUNDATIONS:

Description: This item shall govern for the construction of
foundations consisting of "reinforced concrete drilled shafts".
Concrete shafts shall be placed in a drilled excavation. Foundations
shall be constructed in accordance with this item and in conformance
with the details and dimensions shown on the plans.

CONSTRUCTION SPECIAL PROVISIONS
CONTRACT FCD 83-28
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Materials: All conc»ete and materials shall be in accordance with
the requirements of Section 505 of the Standard Specificat10IHJ and
the requirements herein. Concrete shall be f'c-400G psi unl•••
otherwise shown on the plans. The maximum size coarse aggregate
shall be 1-1/2 inches for cased shafts. A retarder or water
reducing agent will be required in all concrete when casing is used.
Reinforcing steel shall conform to the requirements of Section 727
of the Standard Specification. The sizes and dimensions shall be
as shown on the plans.

Construction Methods:

Excavation: The Contractor shall perform the excavation required
for the shafts, through whatever materials encountered, to the
dimensions and elevations shown on the plans or required by the
site conditions.

Shaft alignment shall be within a tolerance of one inch per ten
feet of de~th. The axis of the shaft at the top elevation shall
be within three inches of its plan location.

The plans indicate the expected depths and elevations where
satisfactory bearing material will be encountered. This
information will be used as a basis for the contract. If
satisfactory material is not encountered at plan elevation, the
footing may be raised or lowered as determined by the Engineer.
Alteration of plan depth shall be made to satisfactorily comply
with the design requirements. Casing will be required when
necessary to prevent caving of the material or when necessary
to exclude see-page water. Casing shall be metal of ample strength
to withstand handling stresses, the pressure of concrete and of
the surrounding earth or backfill materials, and shall be
watertight. The outside diameter of casing shall not be less
than the specified size of shaft; otherwise, the size of casing
and the size of drilled excavation in which it is to be placed
will be left to the discretion of the Contractor, except as
noted below. No extra compensation will be allowed for concrete
required to fill an oversize casing or oversize excavation.

Where caving conditions and/or excess groundwater is encountered,
no further drilling'will be allowed until a construction method
is employed which will prevent excessive caving that will make
the excavation appreciably larger than the size of casing to be
used. Drilling with a vibrating casing or other method which
will control the size of excavation, will be required.

If the excavation of the top of shaft is below ground level at
the time of concrete placement, a casing from ground elevation
to a point below the top of the shaft will be required to control
caving of any material into the freshly placed concrete.

The cage shall be supported from the top by some positive method,
to minimize its' slumping downward during concrete placement and/or
extraction of the casing. ,The support shall be concentric with
the cage to prevent racking and distortion of the steel. A
minimum of one-half of the vertical bars shall be supported.

CONSTRUCTION SPECIAL PROVISIONS
CONTRACT FCD 83-28
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1ft WlCAlled shafts, concrete.spacer blocks, or at.eel eMira .hall
...seclat sufficient intervals to insure coacent1"ic ap_il"9 for
the entire length of the cage. In cased shaft.., OOACreU ..,acer
blocks shall not be used. Metal ·chair· type spacers Or bent
pieces of steel bars shall be placed at sufficient intervals
aroWld the steel cage to insure concentric spacing inside the
casiug.

Concrete: The work shall be performed in accordance with the
provisions of the standard Specifications and the requirements
herein.

Concrete shall be placed as soon as possible after all excavation
is complete and reinforcing steel placed and shall be of such
workability that vibrating or rodding will not be required.

Concrete placing shall be continuous in the shaft to the construction
joint indicated on the plans.

Concrete shall be placed through a suitable tube or tremie to
prevent segregation of materials. The tube or tremie shall be
made in sections to provide proper discharge and permit raising
it as the placement progresses. A nonjointed pipe may be used
if sufficient openings of the proper size are provided to allow
for the flow of concrete into the shaft.

The elapsed time from the beginning of concrete placement in the
cased portion of the shaft, until extraction of the casing is
begun, shall not exceed one hour.

Where a cap or tie beam is required to be placed monolithically
with the shaft, a time interval will be allowed for placing the
required form and reinforcing after casing removal.

A riser block of equal diameter as the column end or a maximum
height of 6 inches may be cast at the top of the completed shaft.

The top surface shall be cured and any construction joint area
shall be treated as prescribed in the Standard Specification,
Section 505.

The exposed portion of the drilled shaft shall be as shown on
the drawing.

Formed Surface: Formed surfaces shall receive Class II finish.

Measurement: Acceptable drilled shafts (of the specified diameter)
complete in place, will be measured by the linear foot. Shafts
will be measured from elevations or dimension indicated on the
plans, unless the Engineer directs otherwise to meet unusual
conditions.

Payment: Drilled shafts will be paid for at the unit price bid
per linear foot of drilled shaft of the specified diameter for
ITEM NO. 502 - DRILLED SHAFT FOUNDATIONS. F'c=4000 psi concrete
and reinforcing steel will be included in and paid for as items
under Section 505 - CONCRETE STRUCTURES.

CONSTRUCTION SPECIAL PROVISIONS
CONTRACT FeD 83-28
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'ICTION 505 - CONCRETE STRUCTURES: The work under this .ection
consists of constructing, in place, the concrete po~tions of the
bridges .nd approach slabs, in accordance with the plans and
section 505 of the Uniform Standard Specifications. Ot'her methods,
as described in 505.8 will be allowed in place of water curing.

The use of fly ash will be permitted in all concrete mixes, in
accordance with subsection 725.2.1. Payment of all work under
this section will be made at the unit price bid per cubic yard
for ITEM NO. 505-1 CLASS AA f'c=4S00 psi CONCRETE, ITEM NO.
505-2 CLASS AA f'c=4000 psi CONCRETE, ITEM NO. 505-3 CLASS A
f'c=3000 psi CONCRETE, ITEM NO. 505-4 CLASS B f'c= 2500 psi
CONCRETE and at the unit price bid per pound for ITEM NO. 505-5
REINFORCING STEEL.

SECTION 506 - PRECAST PRESTRESSED CONCRETE MEMBERS: The work
under this section consists of furnishing and placing prestressed
concrete beams for the canal bridge in accordance with the plans
and Section 506 of the Uniform Standard Specifications.

Payment for all work under this section will be made at the unit
price bid for ITEM NO. 506 - PRECAST CONCRETE BEAM, which price
shall be full compensation for the item complete in place,
including concrete and reinforcing steel.

SECTION 515 - STEEL STRUCTURES: The work under this section consists
of placing the steel deck units for the Detour Bridge in accordance
with the plans and the applicable provisions of Section 515 of the
Uniform Standard Specifications.

The connections shall conform to Section 770 of the Uniform Standard
Specifications.

The deck units are stored at the Maricopa County Avondale yard,
located on Van Buren Avenue, east of Dysart Road.

The Contractor will select nine of the units, rehabilitate and
transport them to the project site, erect them and after the
detour road is removed, return them to the Avondale Yard.

Furnishing, placement, removal and salvage of the steel pile bents
shall be by the Contractor. The bents shall become property of
the Contractor.

Payment for all work under this section will be made at the unit
price bid for ITEM NO. 515 - DECK UNITS, which price will be full
compensation for the work entailed.

SECTION 525 - CANAL LINING AND IRRIGATION DITCH LINING: The work
under this section consists of replacing the canal lining in
accordance with the plans and Section 525 of the Uniform Standard
Specifications.

Also included are those areas affected by the Detour Bridge pile
bents and bypass pipe.,

CONSTRUCTION SPECIAL PROVISIONS
CONTRACT FCD 83-28
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Canal lining shall be 3" thick, pneumatically placed'lIOr tar,
Rinfor0e4 with wire mesh (W 1.4XW1.4-6" x 6").

SECTION 621 - CORRUGATED METAL PIPE, TEMPORARY: The work under this item
shall consist of transporting, placing and salvage of corrugated metal
pipe of the size and at the locations as called for on the plans. The
necessary quantity of pipe, collars and bends are available at the Avon­
dale Yard of the Maricopa County Highway Department, where they must be
picked up by the Contractor for transporting to the job site.

I

At'the completion of the project, all corrugated metal pipe shall be re­
move!! for salvage and, if deemed reusable by the Engineer, returned to the
Avondale Yard. Any pipe deemed not reusable shall be disposed of by the
Contractor.

Payment for all work under this section will be made at the unit price bid
for CORRUGATED METAL PIPE, TEMPORARY at the specified size, which price
will be full compensation for the work entailed.

SECTION 622 - REINFORCED CONCRETE PIPE: The work under this item shall
consist of furnishing and placing Rubber Gasket Reinforced Concrete Pipe
of the size and at the locations as called for on the plans and conforming
to the requirements of Section 735 of the Uniform Standard Specifications.
Cost shall include headwall removal and all work necessary to connect the
pipe to the existing RCP.

CONTRACT TIME: The Contractor shall complete all canal removals, and
canal work during the period of low flow in the canal and shall complete
all work on the project within one hundred fifty (150) calendar days after
the date of Notice to Proceed.

CONSTRUCTION SPECIAL PROVISIONS
CONTRACT FCD 83-28
Page 11 of 11
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Symmetrical four-span continuous beam.

Constant moment of inertia.
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240 54.5 57.1 72.3 73 .• -63.0 63.0 -62.9 568.9 -467.6 562.2 -488.5 .278 .270 .263 .204 .195 22.3 34.3

260 59.1 58.2 76.2 77.4 -63.9 63.9 -63.8 635.1 -531.2 625.9 -555.2 .272 .263 .255 .196 .187 24.2 37.0

280 63.6 59.1 80.0 81.3 -64.6 64.6 -64.5 701.6 -598.6 696.1 -626.0 .265 .256 .248 .189 .180 26.2 39.7

300 68.2 59.9 83.9 85.3 -65.2 65.1 -65.1 768.3 -669.8 754.6 -700.8 .259 .25& .242 .182 .173 28.0 .2.5

320 72.7 60.7 87.8 89.2 -65.7 65.7 -65.6 835.2 -744.8 819.4 -779.6 .253 .244 .236 .175 .167 30.0 45.2
-

340 77.3 61.3 91.6 93.2 -66.2 66.1 -66.0 902.3 -823.5 884.5 -862.4 .247 .238 .230 .169 .161 31.9 48.0

360 81.8 61.9 95.5 97.1 -66.6 66.5 -66.4 969.4 -966.1 949.8 -949.2 .242 .233 .224 .164 .156 33.9 50.8

380 86 .• 62.4 99.3 101.1 ,.66.9 66.8 -66.8 1036.7 -992.4 1015.2 -1040.0 .237 .227 .219 .159 .150 35.9 53.5

400 96.9 62.9 103.2 105.0 -67.2 67.1 -67.1 1104.0 -1082.5 1080.7 -1134.8 .232 .222 .214 .154 .146 37.9 56.2

420 95.5 63.3 107.1 109.0 -67.5 67.8 -67.5 1171.5 -1176.5 1146.4 -1233.7 .227 .217 .209 .149 .141 39.8 59.0

440 100.0 63.7 110.9 112.9 -67.7 69.8 -69.5 1238.9 -1274.2 1212.2 -1336.5 .222 .213 .204 .1.5 .137 41.8 61.6

460 104.5 6•. 1 114.8 116.9 -69.0 71.7 -71.4 1306.5 -1375.7 1278.1 -1443.4 .218 '.208 .200 .141 .133 43.7 6•. 4

480 109.1 '64.4 118.6 120.8 -70.9 73.7 -73.4 1374.1 -1481.0 1344.0 -1554.2 .214 .204 .195 .137 .129, 45.6 67.1
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NOTE: ..fl' VAUJES fR)M FIGURE 9 AND CONVERT

TO LB/IN3;

EQUATE S, : S2 AND SOLVE FOR VALUE OF M.
KNOWING VALUES OF P AND,M, SOLVE FOR DEFLECTION,
SHEAR, AND MOMENT AS INCASE I.

NOTE : IF GROUND~ AT PILE LOCATION IS
!NCLINED, LOAD P TAKEN BY EACH PILE IS

PROPORTIONAL 10 1/"03.

I. PI'«:UED AS IN STEP ',CASE I .
2. COMPUTE DEFLECTION AND MOMENT AT DESIRED

DEPTHS USING COEFFICIENTS Fa, fM AND
fORMULAS Of FIGURE 12.

3. MAXIMUM SHEAR OCCURS AT lOP OF PILE
AND' EQUALS p: -!I..- IN EACH PILE.

n

I. ASSUME A HINGE AT POINT A WITH A BALANCING
MOMENT M APPUED AT POINT A.

2. COMPUTE SLOPE S2 ABOVE GROUND AS A FUNCTION
OF M FRlM CHARACTERISTICS Of SUPERSTRUCTURE.

3. COMPUTE SlOPE S, FROM SLOPE COEffiCIENTS

Of FIGURE 13 AS fOU..OWS:

.!E MT
S,eFS( El )+FS(ET)

M : PH.....-:-

M

~~P I
I

~

LOlD AT
(R)UNO LINE DESIGN PROCEDURE

FOR EACH PILE: R)R DEfiNITION Of PMAMETERS SEE fiGURE 12

P ~ ~T I. COMPUTE RELATI'" STIFFNESS FACTOR.
T : (!L)I15

f
2. SELECT OJRVE FOR PROPER i-IN FIGURE II •

3. OBTAIN (XE='fICIENTS F8,fM,fV AT DEPTHS C£SlRED.
4. mMPUTE DEFLECTION, 'l>MENT AND SHEAR AT

DESIRED C£PTHS USING R)RMULAS Of fGUAE II.

DEFLECTED
POSITION7

I
I
I
I•••,,

~
~~,
M(~ ::

P ~~
~,

CASE I. 'LExI8LE CAP, ELEVATED POSITION

."" "" r""

CONDITION

H

CASE m. RIGID CAP, ELEVATED POSITION

7.2-237

CASE 1[, PILES WITH RIGID CAP AT GROUND SURFACE

FIGURE 10
Design Procedure for Laterally Loaded Piles

L

L
n : NUMBER OF PILES ~ • DEFLECTED

POSITION

"

L

L

TImrmTJrJ7T171'''',,''7,.,71"17,,11,,, ~T
L /

L

- I- ~tmrntrrn'7]jrmm'rtr" ."

1
1
1
1
1
1
I
1
1
I
1
1
1
1
I
I
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FIGURE 11
Influence Values for Pile with Applied Lateral Load and Moment

(Case I. Flexible Cap or Hinged End Condition)
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.r BASIC "HIN~/P~E.s OF All/At..YS~
=

I'~ Voi 1 f /,-;

OF FLEXlfJ:"'£ PIt..£S

7D behave, (1J a: r/~'l.lble l)';~) ~ PJ~~J,~~1/:Sn~, D~ k'/"-k(' ,l#?N.J~ t~ SIJ~J•
~a..t R.5 t~e ~ ,I",re. Ioa.t:t is rt'Iuhea. J ~ "u'"'~"t r~.sls fance... or
fh~ p;le. sed,oll IJ ~Qchl'e( kl"vre- 7'k, .s~i/ II,' 761/7 lin:. ;C'I(:,. t~ ,105
in )irsIYc. 'pr~JS"rt..~r.'"bc:Q/CA~

FIe >title a~t/on /s eI"f"'lm/~'ol ~ ~e. ~f,~l, 1)~~"'hl/I:j:Jf~~ /:fie "
«na. ~c ,st'/fI.I~J.s or ~c ..f~',!, 7f,~re,J .AO /.c."al 1-t> ,fOrt.:4cr m>·.:v~
4.c"f,on ",,1I;f?u,.r It-d~ll~ #UJe'.lv.::II':~ »$e.. .P'~. '.;DUI~v~r rAe. {;:·j·ov_'FlJ';

,.-/ ,. L"/' ~- - ,..9 td,.u e,//ItS Ine&j' Qe. ..«. .f€"d. • ...

.1. II" rAe. ;:>.:/e. k"T6 e,r.C!tdJ /0 /'i'~ ""l",e~vu - mYlhk a.~=,n ~ /''l:ejt:

? II' ;U:C"i~ fa. cf;)f.J v dut:lu"k.d. I:>t/our eACce4!'c.L '7%e, ~fo"!·J;t /;m ,',Ls;
( cSt!! ~6 - 4 ~r h&1-rt7-"!,"Q,,) (L: .Rtl'lQ-H: c;r':J"~ I'; II'1(hc.s

, , a-.d" I'

A.

B.

.1l tiL TIM~T£ ANti L YSl5

£J. I1JD~.~ "}/:-It,o,,,,-, () ~ ,Ie !-'s/. 1/1

!t.pe. of Soi/~ C/a.r t::S" n d.-
.. ._---..... -"--

"1!'j7ddi . jCi,r-f.,,, •. ,& ...g.tlv D t~ 11 ~~
"lEI ez .

-_._-
l7(.y~p/e tUf'l1'1 if": JL :i:1.S- ~£ > 2.0 ..

-_...
" - ... --_._--

.. ExtJ/I1~/c.. 12"¢ S/~/ /7p~ ?"/~ 20'-/o'IC1 EI·.. J >LIo7
)( 36/. S

kJ.. SL 10 pce. (st,l' clAy) "1lJ- os IOpei

t6 •.'" /1)" It ..': a.O/2P f=~ .:O.OIS6.
'4 Y /Qr. 15"..,tJ'

3 "0
7
'3."7 jIL: f).oll..O y2.ff): 2.tl ';iJ..Y t L .. 0, ()/5"~ ,. 240 == 3-74 / Z. 0

Fit Y.PIe. Act.ol'V Fk>tible ACTIOn..
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I
I
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I
I
I
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I
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I
I
I
I
I
I

£A-\ii)N£E,p/N6 Uti/DES M, 6 ~(/~/' $
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/33,3

~~u 11.~~'I)'-' ;

I,~I .3~...vi .,..

12 "$D l:1'e. Ale 1'1) /(U~
kX4L w /1?'~ P? e.: 0
.$#;1 =- Sa.,..,d ¢ ~ .30· K,'" oJ
~ :: 3 r: lOOper

.. ,....~

)I.: ... il - 2d 1<.%1..r
• HS/J I,') c. - . c;~ 12. •..../ft

It: If/O (I- -Kip::.. ','

Me _ I~O =333.3
.])#1 "I' Kr I # 0./ It J t c;: c

'C "'.

'P = CO l~o....-... c'-"r"\f'\)
'. k,. D3r-_.....

p = 80' '3 Yo I YO, J = 2 4- h;~

(,! I: U,' ,I ~;;,

-'k ,,\\~\d -;.\~c~~ .0\
......"\ ',', . \ \ '- \{~ \

Example:

SanJt I'ik a..s before.

/4r 100
--.:.......,::- -

('.... D3 0.7$''' I

'. ~ ~l;' .,; ." .

..J)~.s/9" C hevtf.s 1;,.. UII;,nltre, A~/ys,s 0/' Fl~y,'ble. ,P,/tS:
. - (triM' Re.F S ) 1 TXut. c,;.{1.,=-4 4Y'(' 60 S~ d ~ ..... ~.:e...

• (/tvd~;~

£~t:u"p/e. :.

E.

IOOOr-----y------,-----r-----...-----..,..,

-ULTI~1ATE l..ATERAL RF.SJSTANCE FOR COHESJONJ.F!S$ son..s RELATED
TO YIELD ).IOMENT ,/ --_._--
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'" 10S -II-
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PILES: LATEItALJ.'Y LOAPED
A",,/. S~.I. tJf Ji>iJid P,~~.s

II;.,
I:,! ~.sIC

I A. '" J.e;'"ve.. ItS a- '!.!.It:".r1e. , "th~ ..,U'c-lUII1IJ.nl
"' •.l~"h,,~ mv.s-lbc .s."rJ 7'h,a"T­

as 'lit fill/un 1t:lA."[L /,$ reltch~d 7'h~. "Nun 'Ie. 6tA,,,,,,; CI:(. :..u:u"· <11, ~ t=
.r'he- .paoroS,.'! ,~.siria.,.,{c tH' #'e. ,stilI ;j NAr.Jed. ,,/Orr 1"/,,, .e/I~ A./IJ i,) ,,1fII,'J1 #

I /$. 7?!j, d. 4tuf"m I~ #'tlenn/lluL ~,.;ht' te/~'1'-"'. m}(; ~ '//'X IIr 7h~ 'p,/l. Aml.'
-tk! s'lifi,u.IJ or ~e .s"il. 7/'"e /j ~I> ~;a,/ ~D ~qd,rf n¥,'q' a C' ,,/,t;>n..

I
IVditf}",t actlllJ./'l «n..j,z" ih~ r'/~ . / I/"v.;~,.e.r rhc. vlOl/ou:;I'l(1 ;1I:"n~//"t's
hlCf Jt ~f"{ " "

..t, If I'i/e. 1t~9'1h is kss f$,ul ~() /,,'/~ eI'~-eA,..s - '"If/d flLf;(,A Wt"f /"ke!y

I ,1, II' #,~"~i}- /;'c(TJroS ·_d~Jc z.,oed Jelow~ -f"",,,,II.e.r EA'a.... /ndtcA-"~a' hd?/rs:
( See E.:$"- -( I"Qr nc)t.. f,'Dn) {L or: I::>"/~ le'!jfA I~' /nch{'.s J

(£ fi' I )ftn;{.i(kJ ~ ke.ttf,'4, of luk - r~. QItl~ ;n 4)

A.

c.

1I1J1l/rs,-s _.~!!...'!...s.~·~..Is t:lT com.;>",;, t,lc. ;p'r4'ssure. aH/'~d b: 7hc. ,;tuA: ~ ~~ .soil.
Ne4't ~'" Jwr.I"ACe- "f H,e..·iro~wL. (,1)·Z-,3 tUAMdrMJ ~ ~a.tS'Y~ I~..tlwu.­Hi" C>CC"",""", JJe.~pVL/,.a 6t"iVZ.u:? 1'"tU./~ IS t,'kpe.~t-ecL. 7f,~ 171'::':1.''1 pr oStVre.!J

a.va-dab/t, iJ fi" rff,f,.o of fl,e, AYt:-e"/ai:Jt.. ,.esi';f&UJCe.. fo #,l- ~~ktCl- 'p,..,.rSINf-~
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