
CANNON & ASSOCIATES, INC.
CONSULTING ENGINEERS

October 8, 1984

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

o

Design Submittal

GUADALUPE ROAD BRIDGE OVER RWCD FLOODWAY
Maricopa County Flood Control District

Contract FCD 83-28

Cannon & Associates, Inc.

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

TABLE OF CONTENTS

1. Cost Estimate

2. Draft Copy
CONSTRUCTION SPECIAL PROVISIONS

3. Structural Calculations

Pages 1-9

Sheets 1-50

Cannon & Assoclatel, Inc.
eonaultl"11 Engl,,",..

Tucson,Arizona



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

October 8, 1984

Cost Estimate

GUADALUPE ROAD BRIDGE OVER RWCD FLOODWAY

Unit
Item No. Description Unit Quantity Cost Cost

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

502-1 24"(3 Drilled Shaft L.F. 278 $40 11,120

502-2 30"~ Drilled Shaft L.F. 280 $50 14,000

505-1 Concrete C.Y. 413 $200 82,600
f'c=4500 psi

505-2 Concrete C.Y. 184 $180 33,120
f'c=4000 psi

505-3 Concrete C.Y. 80 $150 12,000
f'c=3000 psi

505-5 Reinforcing Steel Lbs. 142,875 $0.35 50,006

TOTAL COST $203,746

Cost/SF = $31.30/SF

(SF = 55.17' x 118')

Cannon & Associates, Inc.
Consulting Engineers

Tucson, Arizona
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,, October 9, 1984
Draft Copy

CONSTRUCTION SPECIAL PROVISIONS
FOR

GUADALUPE ROAD BRIDGE
AT RWCD FLOODWAY

CONTRACT FCD 83-28

LOCATION OF THE WORK: This project is located on Guadalupe Road at the
RWCD Floodway, 150 feet west of Power 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 r~view 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
suppl emented by Department of Labor Regulations (29 CFR Part 5).

WATER, LIGHT, POWER, HEAT, TELEPHONE: All water for construction purposes,
drin~ing 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 County acting
directly or through his duly authorized 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
responsibility of prospective bidders to determine, prior to submission 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 ~onstruction.

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 Contractor must be accomplished 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
>p1ans of which one (1) will be returned to the Contractor.

CONSTRUCTION SPECIAL PROVISIONS
CONTRACT FeD 83-28
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Final submittal for approval - Five (5) sets of plans of which two
(2) sets wi 11 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.

The following telephone numbers as indicated 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 .. 263-1100
Roosevelt Water Conservation District 963-3414
City of Mesa 834-2516
Town of Gil bert 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 w~th such diligence as would normally have
ensured completion within the contract time, and that the reasons

~stated 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 effec.!:_,

CONSTRUCTION SPECIAL PROVISIONS
CONTRACT FCD 83-28
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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 - LIQUIDATED DAMAGES
and will be deducted from monies due or to become due to the Contractor for
each and every calendar day that work shall remain uncompleted after the
time specified for the completion of the work in the proposal t 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 separate 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 301 - SUBGRADE PREPARATION: The work under this section consists
of the preparation of the subgrades for the Bridge Approaches in accordance
with the plans and Section 301 of the Uniform Standard Specifications.

Direct payment will not be made for structural excavation, waste, haul,
overhaul, clearing, rolling or for the disposal of waste materials.

The earthwork quantities shown on the plans are approximate and were deter­
mined during the design process. They are included to aid the bidder in
formulating his bid.

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.

CONSTRUCTION SPECIAL PROVISIONS
CONTRACT fCD 83-28
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SECTION 315 - BITUMINOUS PRIME COAT: The bituminous materials shall be Grade
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 unless otherwise specified by the
Engineer.

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 16,1981.

The mineral aggregate shall meet the grading requirements within the range
of the specified tol~rances for Mix-Designation C-3/4 in accordance with
Section 710 of the Uniform Standard Specifications and Maricopa County
Highway Department Supplement tD the Uniform Standard Specifications.

The work shall fully comply with Section 321 except that no mineral filler
or blending sand will be reqUired.

In addition to pugmill 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 shall be 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 the 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.

CONSTRUCTION SPECIAL PROVISIONS
CONTRACT FCD 83-28
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SECTION 401 - TRAFFIC CONTROL: Traffic control shall conform to the appli­
cable paragraphs of Section 401 of the MAG Uniform Standard Specifications
with revisions, the County Supplement thereto and these Special Provisions.

A road closure is authorized. The Contractor shall provide continuous access
to adjacent residences and to the RWCD Canal maintenance road. The Contractor
shall provide all necessary traffic control devices and measures for this
construction. Paint striping is not authorized on the permanent pavement
which will remain after construction. The County shall stripe the finished
road and bridges. All warning signs shall be standard 48 inches in size
and mounted on channels or wire down.

Cost for providing and maintaining traffic control will not be paid for
separately, but shall be incidental to ,the contract.

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 DRIVING.

SECTION 502 - DRILLED SHAFT FOUNDATIONS:

Description: This item shall govern for the construction of
foundations consisting of rrreinforced concrete drilled shafts rr .
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.

Materials: All concrete and materials shall be in accordance with
the requirements of Section 505 of the Standard Specifications and
the requirements herein. Concrete shall be f'c=4000 psi unless
otherwise shown on the plans. The maximum si_:e 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 SPECIAL PROVISIONS
CONTRACT FCD 83-28
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Construction Methods:.

~xcavation: The Contractor shall perform the excavation required
tor 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 depth. 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 seepage 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.

I-f 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.

In uncased shafts, concrete spacer blocks, or steel chairs shall
be used at sufficient intervals to insure concentric spacing for
the entire length of the cage. In cased shafts, concrete spacer
blocks shall not be used. Metal "chair" type spacers or bent
pieces of steel bars shall be placed at sufficient intervals
around the steel cage to insure concentric spacing inside the
casillg. -

CONSTRUCTION SPECIAL PROVISIONS
CONTRACT FCD 83-28
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concrete: ~he 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 ~f such
workability that vibrating or rodding will not be requlred.

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

Concrete shall be placed through a suitable tube ortremie 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
FCD CONTRACT 83-28
Page 8 of 9
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SECTION 505 - CONCRETE STRUCTURES: The work under this section
consists of constructing, in place, the concrete portions of the
bridges and approach slabs, in accordance with the plans and
Section 505 of the Uniform Standard Specifications. Other 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=4500 psi CONCRETE, ITEM NO.
505-2 CLASS AA f'c=4000 psi CONCRETE, ITEM NO. 505-3 CLASS A
f'c=3000 psi CON~RETE, 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 515 - STEEL STRUCTURES: The work under this section
consists of placing the steel deck units for the Deto~r Bridge
in accordance with the plans and the applicable provisions of
Section 515 of the Uniform Standard Specifications ..

CONSTRUCTION SPECIAL PROVISIONS
CONTRACT FCD 83-28
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Mall:. Reaction Mall:. Shear Mall:. Moment Impact Dist.-Ft.,
Total Eder. Kips. Kips. Kip..ft. CoeMelent

Length Span

Ft. Length
in AI In IC

in AI in IC"L" atA at. at at. I II III IV X X·at I lor C atX at X·

90 29.0 45.7 62.2 -52.0 51.1 219.1 -185.2 195.6 .300 .300 .300 .269 10.3 14.5

105 33.9 48.8 64.6 -55.7 54.4 275.9 -219.4 250.4 .300 .300 .300 .255 12.2 17.1

120 38.7 51.4 66.2 -58.3 56.9 338.2 -254.0 308.0 .300 .300 .298 .242 15.6 19.8

135 43.5 53.4 67.3 -60.2 58.8 406.2 -302.8 367.4 .297 .293 .289 .231 17.5 22.5

150 48.4 55.2 68.2 -61.7 60.4 475.0 -355.4 428.0 .288 .284 .281 .221 19.5 25.1

165 53.2 56.6 68.8 -62.9 61.6 544.3 -411. 8 489.7 .281 .276 .272 .211 21.6 27.8

180 58.1 57.8 72.5 -63.8 62.7 614.2 -472.1 552.0 .273 .269 .265 .202 23.6 30,4

195 62.9 58.9 76.3 -64.6 63.5 684.3 -536.1 614.9 .266 .262 .257 .194 25.6 33.1

210 67.7 59.8 80.2 -65.3 64.2 754.7 -603.9 678.3 .259 .255 .251 .187 27.7 35.8

225 72.6 60.6 84.1 -65.8 64.8 825.3 -675.5 741.9 .253 .248 .244 .180 29.7 38 4

240 77.4 61.2 87.9 -66.3 65.4 896.1 -750.9 805.9 .247 .242 .238 .174 31.8 41.1

255 82.3 61. 9 91.8 -66.7 65.8 967.0 -830.1 870.1 .241 .237 .232 .168 33.8 43.7

270 87.1 62.4 95.7 -67.1 66.2 1038.1 -913.2 934.5 .236 .231 .226 .162 35.9 46.4

2f\5 91.9 62.9 99.5 -67.4 66.6 1109.2 -999.9 999.1 .230 .226 .221 .157 38.0 49.1

300 96.8 63.4 103.4 -67.7 66.9 1180.5 -1090.5 1063.8 .225 .221 .216 .152 40.0 51.7

315 101.6 63.8 107.3 -67.9 67.2 1251.8 -1184.9 1128.6 .221 .216 .211 .148 42.1 54.4

330 106.5 64.1 111.2 -68.7 68.5 1323.1 -1283.1 1193.6 .216 .211 .207 .143 44.2 57.1

345 111.3 64.5 115.0 -70.6 70.4 1394.5 -1385.1 1258.6 .212 .207 .202 .139 46.2 59.7

360 116.1 64.8 118.9 -72.6 72.3 1466.0 -1490.9 1323.7 .207 .202 .198 .136 48.3 62.4

I",pact I IV I III I II III

De." .3900 1.1600 -.6100 .5500 .0761 -.1100 .0413 .3900 .5500...... X wL X w1- X wL x wi. X tlL2
X wI.2 X wL2

L xL

N=1.1

6~""'~l::. ~. ~r-. ~-S~

'R~

TABLE 11

A l 8 Nl C l 0

C
---"--.....,.--..;.-.---l·IIe-.-----l:1

!otallength

Symmetrical three-span continuous beam.
Constant moment of inertia.
AASHO HS20-44 loading.

~...-ofY\. \. MP",,-c:.ro-$, ~~ ,;' ~C4.(!...+lC>~ bO""
Cc>,.....:h.J,~Qf,.:)~ \-\lct~~~ ~n.d...~~/l ~\~<:. \G\l.A.1o
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I MOMINft/l'I.

UlIIt
I SPAN J..... ..........

A .1 .J .J A .J " :J .. .f • .1 .J oJ .4 .s " .7 .. .f c

I
A 0 0 0 0 0 0 0 0 0 0 0 • 0 0 0 0 0 0 0 0 0

.1 0 .0174 .0747 .0121 .0414 .03" .0242 .0115 -.0011 - .0138 -.0214 .1231 - .0198 - .0165 - .0132 -.0099 - .0066 - .0033 ooסס. .003 .0066

.J 0 .0741 .14M .12" .0115 .0744 .0413 .0242 -.0010 - .0211 -.0512 -.0448 - .0384 -.0320 - .0256 - .0192 -.0128 - .0064 ooסס. .006 .0121

I
oJ 0 .0127 .1264 .1.2 .1501 .1136 .0763 .0390 .0018 - .0355 - .0728 -.0637 - .0546 - .0455 -.0364 -.0273 -.0182 - .0091 ooסס. .009 .0182

- A 0 .0510 .1021 .1531 .2042 .1552 .1062 .0573 .0013 - .0406 - .0196 -.0784 -.0672 - .0560 - .0448 - .0336 - .0224 - .0112 ooסס. .011 .0224

I .J 0 .0400 .0100 .1200 .1600 .2000 .1400 .0800 .0200 -.0400 - .1000 -.1lI75 - .0750 - .0625 - .0500 -.0375 -.0250 - .0125 ooסס. .012~ .0250

" 0 .0218 .0515 .0113 .1110 .14. .1786 . .1084 .0381 -.0322 - .1024 - .1lI96 - .0768 - .0640 -.0512'-.0384 - .0256 - .0128 .0000 .0121 .0256

I .7 0 .0205 .0410 .1lI14 .0119 .1024 .1229 .1434 .0638 - .0157 - .0952 - .1lI33 - .0714 - .0595 -.0476
1

- .0357 -.0238 - .0119 ooסס. .0119 .0238.. 0 .0123 .0246 .0370 .0413 .0616 .0739 .0162 .0986 .0109 - .0768 -.0672 -.0576 - .0480! - .0384 - .0288 -.0192 - .0096 .0000 .009E .0192

.f 0 .0054 .0108 .0163 .0218 .0272 .0326 :0381 .0435 .0490 - .0456 - .0399! -.0342 - .0285 - .0228 - .0171 -.0114 - .0057 ooסס. .005 .0114

I~ • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

.1 0 -.0031 -.0078 -.0117 -.0156 -.0195 - .0234 - .0273 - .0312 - .0351 -.0390 .0534 .0458 .0382 0306 .023C .0154 .0073 .0002 -.0074 -.0150

.J 0 - .0064 -.0128 -.0192 - .0256 - .0320 -.0384 - .0448 - .0512 - .0576 - .0640 .0192 .1024 .0856 .0688 .052C .0352 .0184 .0016 - .0152 - .0320

I oJ 0 -.0077 -.OU4 -.0231 -.0308 - .0385 - .0462 - .0539 - .0616 - .0691 - .0770 .0042 .0686 .1414 .1142 .0870 .0598 .0326 .0054 -.0211 -.0490.. .4 0 -.0080 -.0160 -.0240 -.0320 -.0400 - .0480 - .0560 - .0640 - .0720 - .0800 - .0184 i .0432 .1048 .1664 . 128C .0896 .0512 .0128 - .0256 - .0640

i .J 0 -.0075 - .0150 -.0225 -.0300 -.0375 - .0450 - .0525 - .0600 -.0675 - .0756 - .0250 .0250 .0750 .1250 .l75( .1250: .0750 .0250 - .0250 -. 0750

I " 0 - .0064 -.0128 -.0192 -.0256 - .0320 - .0384 - .0448 -.0512 - .0576 -.0640 - .0256, .0128 .0512 .0896 .128C .1664 .1048 .0432 - .0184 - 0800

.7 0 - .0049 -.0098 -.0147 -.0196 -.0245 -.0294 - .0343 - .0392 - .0441 - .0490 - .0218 .0054 .0326 .0598 .087C .1142 .1414 .0686 - .0042 - .0770.. 0 - .0032 -.0064 -.0096 - .0128 -.0160 - .0192 -.0224 -.0256 -.0288 - .0320 - .8152 .0016 .0184 .0352 .052C .0688 .0856 .1024 .019 - .0640

.f 0 - .0015 -.0030 -.0045 - .0060 -.0075 -.0090 -.0105 - .0120 -.0135 -.0150 - .0074 .0002 .0078 .0154 .023C .0306 .0382 .0458 .0534 -.0390

I - c 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

.1 0 .0011 .0023 .0034 .0046 .0057 .0068 .0080 .0091 0103 0114 .0057 .0000 - .0057 - .0114 -.0171 -.0228 -.0285 - 0342 - .0399 - .0456

I
.2 0 .0019 .0038 .0058 .0077 .0096 .0115 .0134 .0154 .0173 .0192 .0096: .0000 - .0096 - .0192 - .0288 -.0384 - .0480 - .0576 - .0672 - .0768

oJ 0 .0024 .0048 .0071 .0095 .0119 . 01431 .0167 .0190 .0214 .0238 .0119 .0000 - .0119 - .0238 - .0357 -.0476 - .0595 -.0714 -.0833 - .0952

.4 0 .0026 .0051 .0077 .0102 .0128 .0154 .0179 .0205 .0230 .0256 .0128 . 0000 - .0128 - .0256 - .0384 - .0512 - .0640 -.0768 -.089 - 1024

'"z .s a .0025 .0050 .0075 .0100 .0125 .0150 .0175 .0200 .0225 .0250 .11125 .0000 -0125 - .0250 - .0375 - .0500 - .0625 - .0750 -.0875 - 1000

I
~

" 0 .0022 .0045 .0067 .0090 .0112 .0134 .0157 .0179 .0202 .0000 - .0672 - .0784 - .0896... AI224 .0112 -.0112 -. 0224 - .0336 -.0448 - .0560

.7 a .0018 .0036 .0055 .0073 .0091 .0109 .0127 .0146 .0164 .0182 .0091 .0000: - .0091 - .0182 -.0273 -.0364 -.0455 . •. 0546 - .0637 --,e-?ttt.. 0 .0013 .0026 .0038 .0051 .0064 .0077 .0090 .. 0102 .0115 .0128 .0064 .0000 - .0064 -.0128 -.0192 - .0256 - .0320 - .0384 - .0448 -.0512

I
.f 0 .0007 .0013 .0020 .0026 0033 .0040 .0046 .0053 .0059 .0066 .0033 .0000 - .0033 - .0066 -.0099 -.0132 - .0165 - .0198 - .0231 - .0264

D 0 0 0 0 0 a 0 0 a 0 0 0 0 a 0 0- 0 0 a a 0

+...... 0 .0400 .0700 .0900 .1000 .1000 .0900 .0700 .0402 .0204 .0167 .01~2 .0300 .0550 .0700 .0750 .0700 .0550 .0300 .0152 .0167

-...... 0 - .0050 -.0100 -.0150 - ,0200 -.0250 -.0300 - .0350 - .0402 - .0654 - .1167 .0702 -.0500 - .0500 - .0500 - .0500 -.0500 -.0500 - .0500 - .0702 - .1167

I ,.......... 0 .0350 .0600 .0750 .0800 .0750 .0600 .0350 ooסס. -.0450 - .1000 .«150 - .0200 .0050 .0200 .0250 .0200 .0050 - .0200 - .0550 -.1000

I
I
I
I
I
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SPAN 1 I SPAN 2.. A •1 .2 .) A .. .6 :J .. .f • .1 .2 .J .. .s .6 .7 .. .f c

I
A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

.1 0 .0175 .074' .0624 .04" .0373 .024' .0123 -.0002 - .0121 -.0253 -.0221 -.0189 -.0157 -.0125 -.0093 - .0061 -.0030 .0002 .0034 .0066

.J 0 .0751 .1502 .1253 .1004 .0755 .0506 .0256 .0007 -.0242 - .0491 -.0429 -.0367 -.0305 - .0243 -.0181 - .0119 -.0057 .0005 .0067 .0129 t

.I 0 .0630 .1.0 .1891 .1521 .1151 .0711 .0411 .0042 -.03. -.0698 - .0610 -.0522 -.0434 -.0346 - .0258 -.0169 - .0081 .0007 .0095 .0183

Ii A 0 .0514 .1028 .1542 .20541 .1$71 .1065 .0599 .0113 -.0373 -.085lI -.0751 - .0642 -.0534 -.0425 -.0317 -.0209 -.0100 .OOOB .0117 .0225.. 0 .0404 .oaoe .1212 .181 .2021 .1425 .0129 .0233 -.0383 -.0959 -.0838 -.0717 - .0596 -.0475 -.0354 -.0233 -.0112 .0009 .0130 .0251

.6 0 .0302 .0604 .0906 .1207 .1509 .1811 .1113 .0415 -.0283 -.0982 -.0858 -.0734 - .0610 - .0486 -.0382 - .0238 -.0115 .0009 .0133 .0257

I .1 0 .0209 .0417 .0626 .0835 .1044 .1252 .1461 .0670 -.0121 -.0913 -.0797 -.0682 -.0567 - .0452 - .033,7 -.0222 - .0106 .0009 .0124 .0239.. 0 .01. .0253 .0379 .0506 .0632 .0758 .0885 .1011 .0137 -.0738 -.0643 -.0550 -.0458 -.0365 - .0272 - .0179 - .0086 .0007 .0100 .0193

.f 0 .0056 .0113 .0169 .0225 .0281 .0338 .0394 .0450 .0507 -.0437 -.0382 -.0327 -.0272 -.0216 - .0161 -.0106 - .0051 .0004 .0059 .0114

r • 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

,.1 0 - .0045 -.0090 - .0135 -.0179 -.0224 -.0289 -.0314 -.0359 -.0404 -.0449 .056S .0487 .0406 .0324 .0242 .0160 .0078 - .0004 - .0086 -.0168

.2 0 -.0074 -.0147 -.0221 - .0294 -.0368 -.0441 -.0515 -.0588 - .0662 - .0735 .0182 .1100 .0917 .0735 .0552 .0370 .. 0187 .0004 - .0178 - .0361

~
.I 0 -.0088 -.0177 -.0265 - .0353 -.0442 - .0530 -.0618 - .0706 -.0795 -.0883 -.0080 .0722 .1525 .1228 .0931 .0634 .0336 .0039 -,0258 - .0555

A 0 -.0092 -.0183 -.0275 -.0366 -.0458 -.0549 -.0641 -.0732 -.0824 -.0916 -.0237 .0442 .1121 .1799 .1378 .0957 .0536 .0114 - .0307 -.0728.. 0 -.0086 -.0171 -.0257 -.0342 -.0428 -.0514 -.0599 -.0685 -.0771 -.0856 -.0306 .0244 .0794 .1344 .1894 .1344 .0794 .0244 - .0306 - .0856

I
.6 0 -.0073 - .0146 -.0218 - .0291 -.0384 -.0437 - .0510 -.0583 -.0655 -.0728 -.0307 .0114 .0536 .0957 .1378 .1799 .1121 .0442 -.0237 -.0916

.7 0 -.0055 - .0111 -.0167 -.0222 -.0278 -.0333 -.0389 -.0444 - .0500 - .0555 -.0258 .0039 .0336 .0634 .0931 .1228 .1525 .0722 -.0080 - .q883.. Q -.0038 -.0072 -.OIOB - .0144 - .0180 -.0216 -.0252 -.0288 -.0325 -.0361 -.0178 .0004 .0187 .0370 .0552 .0735 .0917 .1100 .0182 -.0735

.f 0 -.0017 -.0034 -.0050 - .0067 -.0014 - ..0101 - .0117 -.0134 -.0151 -.0168 -.0086 -.0004 .0078 .0160 .0242 .0324 .0406 .0487 .0569 -.0449

-I : 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

.1 0 .0011 .0023 .0034 .0048 .0057 .0066 .0080 .0091 .0103 .. 0114 .0059 .0004 - .0051 -.0106 -.0161 -:0216 -.0272 -.0327 -.0382 - .0437

.2 0 .0019 .0039 .0058 .0077 .0097 .0118 .0135 .0154 ..0174 .0193 .0100 .0007 -.0086 - .0179 -.0272 -.0365 - .0458 -.0550 - .0643 -.0736

I .I 0 .0024 .0048 .0072 .0096 .0120 .0143 ..0167 .0191 .0215 .0239 .0124 .0009 -.0106 -.0222 - .0337 -.0452 - .0567 - .0682 -.0797 - .0913

'A 0 .0026 .0051 .0077 .0103 .0129 .0154 .0180 .0206 .0231 .0257 .0133 .0009 -.0115 -.0238 - .0362i - .0486 -.0610 -.0734 -.0858 ... 0982..,1.1 0 .0025 .0050 .0075 .0100 .0126 .0151 .0176 .0201 .0226 .0251 .0130 .0009 -.0112 -.0233 - .0354 - .0475 -.0595 -.0717 - .0838 - .0959

.6 0 .0023 .0045 .0068 .0090 .0113 .0135 .0158 .0180 .0203 .0225 .0117 .0008 - .0100 -.0209 - .0317 -.0425 - .0534 -.0642 - .0751 -.0859

.7 0 .0018 .0037 .0055 .0073 .0092 .0110 .0128 .0146 .0165 .0183 .0095 .0007 -.0081 -.0169 -.0258 -.0346 -.0434 -.0522 -.0610 -.0698.. 0 .0013 .0028 .0039 .0052 .0065 .0077 .0090 .0103 .0116 .0129 .0067 .0005 -.0057 -.0119 - .0181 -.0243 -.0305 - .0367 - .0429 -.0491

LI
.f 0 .0007 .0013 .0020 .0026 .0033 .0040 .0046 .0053 .0059 .0066 .0034 .0002 -.0030 - .0061 -.0093 -.0125 -.0157 -.0189 - .0221 - .0253

• 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0...... 0 .0403 .0705 .0908 .1011 .1015 .0917 .0720 .0423 .0209 .0167 .0163 .0346 .0643 .0824 .0885 .0824 .0643 .0346 .0163 .0167

~
0 -.0063 -.0125 -.0148 -.0251 -.0315 -.0377 - .0440 -.0503 - .0749 -.1267 -.0718 -.0478 -.0472 - .0472 - .0472 -.0472 -.0472 -.0478 -.0718 -.1267

0 .0340 •QUO .0720 .0760 .0700 .0540 .0280 -.0080 - .0540 - .1100 -.0555 -.0132 .0171 .0352 .0413 .0352 .0171 -.0132 -.0555 - .1100

~
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FIGURE 10
Design Procedure for Laterally Loaded Piles
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NOTE: "f" VAUJES fR)M FIGURE 9 AND CONVERT

TO LB/1H3•

EQUATE BI : B2 AND SOLVE RJR .VALUE Of M.
KNOWING VALUES Of P AND.M, SOLVE FOR DEFLECTION,
SHEAR,AND MOMENT AS IN CASE 1.

NOTE : IF GROUND SUR9CE AT PILE L.OCATIOH IS
~INED, lOAD P TAKEN BY EACH PILE IS

PROPORTIONAL. TO I/Ho3 •

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

2. COMPUTE SLOPE B2 ABOVE GROUND AS A FUNCTION
Of M FIQI CHARACTERISTICS OF SUPERSTRUCTURE.

3. COMPUTE SLOPE B, FROM SLOPE COEFFICIENTS

OF AGURE 13 AS FOlLDWS:

n!. MT
B,·FB( E1 )+FB(rr)

I. PROCHD AS IN STEP I,CASE I .
2. COMPUTE DEFLECTION AND MOMENT AT DESIRED

DEPTHS USING COEFFICIENTS Fa, FM AND
FORMULAS OF FIGURE 12.

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

n

M : PH,""-:-

M

--..~P ,
I

~

LOlD AT
GROUND LINE DESIGN PROCEDURE

FOR EACH PILE: FOR DEFINITION OF PMAMETERS SEE FIGURE 12

P • ~T t. COMPUTE RELAnvi STIFFNESS FACTOR.
T : (El )1/5

f
2. SELECT CURVE FOR PROPER ~ IN FIGURE I I •

3. OBTAIN COEFFICIENTS F&,FM,FV AT DEPTHS t£SlRED.
4. alMPUTE DEFLECTION, M:>MENT AND SHEAR AT

DESIRED DEPTHS USING FORMULAS OF FGUAE " •

CASE I. fLEXIBLE CAP, ELEVATED POSITION

CASE :m:. RIGID CAP, ELEVATED POSITION

CASE ][. PILES WITH RIGID CAP AT GROUND SURFACE
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