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Cost Estimate
GUADALUPE ROAD BRIDGE OVER RWCD FLOODWAY

October 8, 1984

Unit
Item No. Description Unit Quantity Cost Cost
415 Bridge Guard Rail L.F. 60 $15 $ 900
502-1 24"@ 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:¥Xs 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







% 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 6n 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 regquired 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 review 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: A1l water for construction purposes,
drinking water, 1ighting, 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.
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calling 602-262-1501. Any addendum issued, if not already bound into the

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

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 Ticense 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 1imits of 1iability 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:

t

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

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

Mountain Bell Telephone Company.....coveeieniiennennnnnnn. 263-3219
Salt River ProdeCt....vvint ittt ittt i i e tiiena s aeennnns 273-2201
Arizona Public Service....c.veviiiirii it ierineinanneens 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. .t iiiiii ittt ittt eeneenerteenoooasoaoneeenasasans 834-2516
Town Of GiTbert. . oottt ittt i ittt te e cieenannnn 892-0956
Maricopa County Highway Department...... .. ... ..o iiial.. 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-
bitity 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 with 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 effect,
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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, or as ad-
Jjusted 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

cqnform 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 '
Page 4 of 9




SECTION 315 - BITUMINOUS PRIME COAT: The bituminous materials shall be Grade

MC-70 or MC-250 1iquid asphalt as determined by the Engineer. Prime coat
shall be applied to the total width of the Aggregate Base Material at the

Eatg of 0.12 gallon per square yard unless otherwise specified by the
ngineer.

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 aggrega*te shall meet the grading requirements within the range
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 to the Uniform Standard Specifications.

The #ork 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 01l 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
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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. A1l warning signs shall be standard 48 inches in size

and mounted on channels or wire down.

Cost for prdviding 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 FOQUNDATIONS: 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 "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.

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.
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Construction Methods:.

wcavation: The Contractor shall perform the excavation required
or 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 elevatlon 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.

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.

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. 1In 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 1n51de the
casiug.

CONSTRUCTION SPECIAL PROVISIONS
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Concrete: %he work shall be performed in accordance w;th 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 qf 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.
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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 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 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.
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Structural Calculations
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Load Cases

Case IN: Lo(D+LE+SF+TY £ 125 - Streamn Flows € Tc.mpar&rovc

k-{+
oz /

Merse™ = 125 Bl.l T

Pp+ P
Ponse = R 25 (Eyt. Col Condvoly - Negleer wr. o& co\. balous
oA L\’\C./\

Por 143% + 1LY = 1539%
Ps 54"

. (1sa'% 54"

) a
DC.ASE < /\~25" \T10

Case WL : 100D+ SFYER)E VAR

AsSOme EQ ¢ 5F Do Not Occor §(mo\fk\'\cooﬁla_‘
-EFEQ Contcold

271 -
M ase @@ = 2/1-35: zos bt

Po = 143t + &%= \51%
ch\se <. - \5\/\-33‘ \\“\\L

Load Cdase M wodl condrol dt.s\c‘r\

AASHTO 1.S.28, \-5.3¢ |

Use Lo = 11 (Streamped. Fo bo qu-dr:) per O50oT
k=21 (Fixed & bott ) pinned D +op)
r=0.2%(20)" 1.5°

2000Wa2)
o = ARy

&= 1.0, R=0.0 (No pt_ Morn M5{cr@ 0 colommﬁ}‘) Can= V.0

project xxdalope BY BRee £3-SR
designed by RP_
checked by _EL__10-5 -84

date __|nlsfad sh. 22 of

bannon & Assoclates, Inc.
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E_T 124 X168
EY - (“?%WH@ = ( 2.5 )/H'O" 4.4 X 16" L-in®

T2(4- U ¥ 157) .
Poz (2 W)))? < L2106

‘ Cen ARARAABAMRARNARR
d= ——»——,5% Pu= 2.9 (ARswWTO 15.28) CIRCOHN
& VUV
1. _
J: J-2E0IE < les Ma= o M= 1.05 (208) 215°7b" -p-
o FY=68,080,88
Fc=3,808.00
s D=20.08
. o<l . K4t Di=4.25
DCvﬁlqr\ \-.Oé‘dé M= /0'35 LG\L\ As1=1.56
N=12.80
Wy . P=326,08
P = /O~35' 22l 2 Ms=414.08
My=1{,BBE-9
Ty LO,000 ¢ REBAR COORDINATES
o= D000 px Rb=18.75 ¢=8.80
. . Rb=18,75 4=38.78
b= 0 Rb=18.75 (=68.80
Use 2 *I Ag,t .56 Rb=18.75 £=98.88
) , Rb=18.75 £=120.00
N=\Z - , Rb=18.75 £=150.08

Rb=18.75 {=188.08
Rb=18.75 {=218.08
Rb=19.75 {=248.88
Rb=18.75 {=278.88 |

Clear spaggn‘] [ Uerts i
A RO . Rb=19.75 (=308, 90 :
T zlles ) s Tz Mozt ol Rb=18.75 4=336.80

3 {.8)PHAR=1,611.65
Use 12" @ Spiral Ties © L” Prtan
: ebR=15.47
NbR=8,883.27
PbR=522.67
Nese - - - cbR=15.24
UsES o= Q000 pac, B4=9. 3318
Pzdaslclvx Not 'R(cb’d
P=323.82 |
Ni=666.78 > bl4
NY=1.89E-8
cR=13.38 ,,y_ .-

ecR=2.85 I

¢

project Cxcxdalape B Be B3-5R
designed by R
checked by _LT__[0-%-D4
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Piexr- Broxens Analusio (Cneck ‘akera)l Load Cé_@i‘bddh..\)
Broms Anargsis- See Apperdy
Per 500 Repord - weeo Yo Consides 2 cases:
1) CoRes ive case! k\\D= Qaco® i nz (200®[unz o :Sc.\b\rw\c_/}
2) Comearonlens case Ny = Lo */in® (30 *[tn> (or Sxasmid))

For ODirtunmeale. lakera) fesustaree’ @ = 3687 y Gl 4o ps¥
Passwe Earth Pressos Cecl).” Kg= 3.0
= \2on */t‘\'?’

Conereye  Prer . D= 30" T:= 34, Tl wd
£= 2122 50 (Zeoo psi coned)

for Covwesine Case’

‘\X oD "\\Y HQoo :
S=N4agx1 ° H(3122000039,Tk1) T 6. 0cs3 (0.604S jor S=iShua)
L- Ear—'?*"‘cbu&kc - 25/ L- S*ream Flows: 157

SEY BL:T L0os53USHUD~0.45 < 2.25

Ear BL: .oo45(25)(12) <135 ¢2.25 o Rygid Pz Action
Earﬂ—\—\cbu;t(‘, (- . S4rzare Flow  Temp® L=\Sf
< P.1.3%
c=n! c:ing’
o= st wa e/p. >25- 5.5
P 2000l o 1300
Cu.DL: (% M)QS)Z ’ 3-5t. :[—)Z = qooCZ-S)‘ = L3o
“los - Lin s s ,
los s.o0t L-5.0(28)° V2.5 ¢25 lp=4* L= 4.6l2.8)« |B <5
2 ()
I F5= 5/\25 X\33* 2. bl o= JlaYl-25 =~ LaR

project Cnisadaboge Be | Pery s
designed by _R&. 23-58
checked by _ T \0:5- 54

date i/ sh. 28 of

kcannon & Assoclates, inc.
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Broms Analysis og Pers - Cong

For Cohrrs onicss Caze

\s— /(! _ \] LO ® /in?
TN Ga0,000 (33,76 (i) T oot (0012 Seismic)

SF #L: o.ot41e)12)” 2.52% zo
EQ. L+ 60-0122)U2)" 3.L0722.0 S Flexible Pl Action

ConéCl‘Vé‘hVC(u( use  tramsisermed uneracksd 4ecion o aale.
Secth\on propecties.

Tran Sior Tred A0 atond

A:—r
. Ao 1201SLY 1.1 un?
Acs TTOSY? - 1a.T = LeR nT
Ac
29,008 _ >
N 3zz T a3 Asr s 4.3 01gA)- M4 Uy
} o ,
Acs BB + 1M4=8L2 Ln% rey® 2/ = \e.la'
T Cllede)?
T- /47 5A,L38 wn
1200€59,3R8 ) i -
M= T = 43 L tnaagq EbT

3359 :
Mr/qu Y, = /(2.5“1-\20)(303 © 2588

Frora Pesign Crarts - Dirimate A‘\a\u\s\s o) Flexibwe Ples |, Bromwms
‘Design o \asterally Loaded Pies,” Asce Proc 4342 May QLS

. e ;
Shrearm Flow “ Temp. /D 6856 | Jep D2 =401 P o oXz S ) 22.5 €
Fo> 2%3/72 x 1.25 - 3.85
EQ: &/p=4a.4 p/\Lp D*B 245t Do 45E@.0325)30120) 25.3 %
Ee = 2535 w133 g

Pic ok for lateral  load

project Cacadalape Be = 8358 0
designed by RR
checked by _E[_10-%-54
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Per T & Tler 13000
A¥ial Lead: 203% v+ @0% 223 %
rova r-'\cé Q- écrn_pﬂ’r , Havskains ¢ Beckiotn 5o Q(@o\“'\' La"ﬁ-&c&md\

For 5.0 Bcll Dara & (12300 5.5:\;_ Cé‘paagj—\.(:zzsk >283%

Use 20" P Piers v 12 * Vers
f [/Zud 6p(v-a\ Tes .CD L’ o.c.
! 1
of 5.0 & Bell F Pier tp elev. D 13

S
J

l:annon & Associates, Inc.

Consulting Engineers

project _undalwne Br /| Pier

designed by ¥® A=-5R
checked by BT 108 &4
date 1lle (B sh A2 of
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kcannon & Associates, inc. *~ e
l Consulting Engineers | n checked by __ET__10-5- 84
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l Abreeerd C_tsp

| A
Slab

Approack. Siab

| Y | ) B
P 3 . x
4T 2o
P~ +— e ! ]
i 4. ‘D\‘g‘;
g Abor. Steos
g al” | Ceer mee
vo! i’
& Abut Diaph. \r)
\
i
N4 &L
24" % Shaly W Tp & 300" ® \3 o.c.
(total S)
Froe— Sub Cals -
Dur 2A7 Doe *e Skees Dot 0.9L3(3.aq Y/ pd= .84 Y -

Losight aof  ebotraentr (0\Se TR Y283 3.1 “/yr

" » &8 zaq)
Rarrier~ 1 6.4 V-/b"r X2 OB /6'\' oo ‘brot\—w Castier T~ /CSS.I7/¢ab 1S.2)
=0zl Yt

Lop= B84 + 33+ 021F 180 Kt Lse cops B0 Yy

ubu\a‘ Table 3.1- 'YWoments, Shears © Reactons \P— Cordr oS H\g\r\--:ew\ 5‘_"4553
NE ALY e e polating (e W ».Y
Max Reactan D A 56.8 %Y lane (4 \éxxc5>

sea)
Loy = SS.17 /C.‘.QS 5.2 = 3.85 L/b"t Lse Lo s H.0 L/S{'

. . | t _ﬁzs_'adamp;_ﬁ:_,l_ﬁmm:&-l‘
kcinnon & Assoclates, Inc. ﬁﬁfm by R en-so

Consulting Engineers checked by _ BT _[0-5 84 _
. R date _1/\aiS\ sh. 35 of .-




l v o= 4.0 k/[)'f
W 4.0 4t Lot B0kt
l QD?"LQ‘/U&
A A S S S A A A A0 P A A A S0
i 5 |
P\ LA A (A= 527 , I =
1 T
(D+L) .
l llesy [leq leq —1Leq e q |~l4
—_ 2 =2 -5
l s 1 171 | test
Paan ] [z 177 Bal3q
' -\l I -llq Heq |1l 12 -\ { e
-4 -4 ol o 4 4
' 4 e the \eq |-12 1o =170 14 .
Pr=ass¥ Pyetod.s ™ Pp-104 P, 104.5 % $,=15.5
l P=38% Pi-52* N -Te p = 82" P = 28"
. 715 18 8
\/Y' 6 \ \ o)
l x
SLO h
I 815 1%
' Blo a4 .
/’\ /\\ Max + Mp,, = 8l k-bt
’ -4
I \W—\‘ / { Max = Mpec® 170 8
(e !
) project (uadaliage RS Br S2-88
nnon & Assoclates, Inc.

designed by B2
checked by _ET__10-#- 04
date _l/s/8 sh. 2o of

Consulting Engineers




Design jor =M= 1o et

Trq 3 ¥ Ast (0.0 .80 wn?t d= iGN -én"-.LeZS-‘e—B/z‘ Teq”
Usz 4= T&”

29000 As lgse =
Nn= 5q 300 - 9 N Tod * VRt T 0.0 esolizZ Foakz

170012) '
¥o° TexX-qeX AT < 15.3 ks < 26 kst

o-11Z(1%.3)
$e® T4 U-112) TOZ14 sl <12 ksl

OoKE Use 3 %7

Lakeral Lioad 'RCU\&,U\
Lateral Loads- See Cavsson Drsgn Cales
Fart Pressore: Lrz¥/ie+ . bl ¥/ue = L4 ¥/

Temperarore @ 1S. L, Y/ casson

\ T ® 1S. - cos 15.°= 15.0%
Tﬁ — A} T\\ t
.,, 15.0 , - v
1500 0\ o 13T L2 AR

v

Lareral Load/LF = LA lb/ig v\ 2%/l 2.4 % /e

2-9“\/

Load Case O uos V28% 2.3 YLF

Llae Lo+ 3.0 \"/L.?

project (aagdalsce BA Be  8z-S8
designed by RS

checked by _PT_10-%-%4
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Q-:.JD‘.\B\—\d.gc, P\b\\r\ur\c\ < VPrsign Manaal ) Vol ' Pg le-22

2001
Use *8 o1\2° M = A §l2s kbt As/iv™ 031 (2

- L2S

d: 30" - 3%~ /2= 2L7" Use O=2L"°

~ B LRl
bd = A (D(2 “6.008a9 k=0.128 = 0.458

52502) )
*s = azn(-ﬂse\)czD_ TR ks <200 ksc

L0

Orneel Sheac:

\k -
Ve (ot +1.2)/ /125 T L1 F v /cxzyzo S 6 008 ke < T o5{3ec0
22l psc
“No  Ahcas chr\b, -Rgcb'd:
Note: used To- oo ps. Redesign Novr Reqrd
Dcﬁ:qn Pun .
AASHTO 1.5.249(¢(D)
C:D Aus = VT
‘ fa= 20,000 psC ¥ 1.25 .,
by o 12" A= V-4 '
] V2 L12 ¥/Le+ 2 YLF = 1.9 E/LF
UWoe \=2.0 Y/Le

Ne] -
Ays*® 2 /5001.285001) T 0.0l N /LE

B4 Do 12" 6L Als 5.20 wWE/LFE

Eannon & Associates, Inc. zzﬁgm by BR
Consulting Engineers ' checked by _2T_10°8 &4
' date \0/5/84 sh. ZBof




Abotrrrent Socchion

:&L‘ P
e~

(,\\%T\\&q x 4-0
T~ 3 #

K T~—=25 D 2"

te e
—F 37
_/”_‘.
L" el
project Cmm&cm:_ﬁd_ﬁ:\@:__?z_ﬁs
\ l:annon & Associates, Inc. designed by R
Consulting Engineers checked by

date lpo/s/@4Y4  sh. =4 of
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larsson Design

A ssom prions:
T Abuotment  cap 1 PINNEZY o cAalssone - MO mornentt  Frans{ T
- No C&‘*‘k\:hoexc \)ox-ocs O CAarV LS —tatal EQ bcrc:. +alen \Dk\ presd

- Assorne \urere ban prefectienNo shvcan o> Ao

Lateral Load dor o Carth Proessose-

-838Y,
e, 5_ Pret P
— kT2 Yr A p
o’
v-ll
e T PP e
Sleo /= /1y LJ

7> & Pr. q th*"-l

Ext. Cavssons sopport 4.5/

- Eartn Pressoe [exr. carssons (L ALGEFY(1AD')s 1405

.:annon & Associates, Inc.

Consulting Engineers

project _Cadalope R Be /At
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Latcmal Loead A Tﬁmocraﬁsm
Q" Zero Mevernent
' .
|
|
{

2N SI z:l 2:/ :1_5{

A= (.eaco bl (57.8 )(12NMHE®) = o k”

Lo DM-T7 Yo deterraunc PA (5ee Appo@\x)

f- 0L “in®  ET= 2122 ks (M (12Y/4): .08 %S sl

S, o%x\o Vs L w02
< * Ly’ L= 3o’ = >/L4\

AET 2 O lle* (5.08 x \&7) ‘

NG A S TR0 Farz3 By 2. 3Caiye = 156" feaissa
load Case IW : 1L.olD+L+E+T 412D
E+"T1:
T 13-5+15.= 294 %
, . =234,
33([' — 7 Za.av
\ .

EL= 19.0% leos 15.68) = 13.5F T=1S.L" P- (3.8%+29.1%)% = 26(-3‘“

Ers 14.0% (s 15.6°): 3.8

DmMm-7 -
o T = LD Mprom(za3®)(@)z)= s kit

project Giadaliape R B S3-OR
designed by KR

checked by _ BT 10-5-%4
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\S -
Cove T M- Slizss gkt
p= G55 +38)/ 5= |0 k-

- Slenderness Nezd Not Be Considered - Cavssossa hetty
cermnmbedded

Dcs\qr\'\_oa.ds Mg = c‘Z/o-?;‘S‘ 23 bt
P = Tozs= z0m*

AMARBRARRABARAN
¥y* kocoo CIRCOH
; = 3 YU RUVNYVBNIUURY
D-24” Di= 4.258 . “Pe
Lse & %1 AsitisL N-@ Feog. 0.0
’ 1=24.89
Di=4.25
As1=1,56
H=5.89
v . P=367.08
Use V2 fe.3 5p|r'c1.\ Tics & L N¥=253. 88
HY=1,80E-3

REBAR COORDINATES
Notre :© Lsecd F'o= U000 pst A Rb=7.75 £=8.088
. Rb=7.75 4=45.88
Re dzsign wov s SSamy Rb=7.75 £=09.69

‘ Rb=7.75 4=135.88

Rb=7.75 4=189.98

Rb=7.75 £=225.08

Rb=7.75 £=279.08

Rb=7.75 £=315.988

{.8)PNAR=1.847.52

ebR=13.46
KbR=3,866.38
PbR=287. 16
cbR=11.49
B4=2.18E-9

P=387.47

Ni=320.64 > 2L3 Ik

NY=1.22E-8
cR=11.89 ”’L'

ech=1.84

o—

.project _Ouadalapne Rs RBe  R2-0R
designed by R

l:annon & Assocliates, Inc.

checked by i

Consulting Engineers
l date _\e/s/e4 = sh. HZ of .




Axial Load - Po +yO, = \OH.Shi—SZ“% sk

Per SHB Sol Report, Filqore L (atrradned.)
> 200" Sajc Bearng Capacity < 1St PRt

Use 24" @ Driled Shayts o 30 o
Lo B E\ Verts < V2! @ Spiral Tes D L paah

Caisson Tip Elew. = 3o

Jdi Il G 5 G 4N IS N R E B E B BE Em e e
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nnon & Associates, Inc. designed by WFS |
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'» SOANTTTIES

' L CONCRETE

HALKSY @IRDER  $528( 7)) (35167 /s, 15.605°)

g DECK. 16167 (1.ez2)(82.161X V2 ) =  385.70 <y
— 20D Z N YD(58 1V cos 15, (05>

| + (D) H2Y (DY (o)D) = 123 ¢y
=oPeE -
Srecuer
o ARSTPENTS ,
l P"45°°{ # 7 Dgek ot 22-5' ().'Z!')(ss‘m?/c.c:s )5.6053
+ BT Vo 15.000)
i + B (52 Y o 150DV (1) s 7.5 ¢y

—
Fé=goc0 i supsTRUqURE 2(7')(,2-%')(68') 4 . |
+ (8= 55 1/on15.¢08)(25' (247" %% = 465,

¥Z oree o1 DLk TOE  7.5ey
SUBSTRUTORE  £6-Bey

COLOMNS ! 3.»4(z.s’>(?£> @N(D%7) = VBey.

-

SUMMARY ¢k = 4500 €= 9000
ABUTHENT ¥ 1.5 ey 46 .5ey
L 4 7.5 cy 4C Sey
PlIER  + ) — 1.O ey
b T — ’ ).O C.j
peck. 4 HAUNCH 298 oy —
APPROACH SLABS © 18’ [(55.067 -3¢ ] (1’ N(D(Y2e) = 57.8¢y
BARRICRS" 201)7.8)(25enX%9) = 2). Bey

DRILLED SHMAFTS

50”¢ w/sr_oh BCL 4-;(2 XZ:S, = 280‘ )
24" & shAFT EX2X27.24° = 277 ¢
24" CONRETE: (28 )30V /27 T.3.26G ey /ansFr |
STEEL (285(2)(2.044) &+ 52(M(D(6.667) » 6967 */onnrr

20" {c:mm:rg- : S38Y1LIY (5.14)+ (3.14).8X(2.5 1128 ¢ (3, )&i.za}(Z-s’_-'li‘; %9 = GAB Y /anae
sreel : $3s0(S5.23) + 2(3.08)(70)0.ced)s = = 2524.71 ¥/snnrr

L

lCannon & Assoclates, Inc.

' Consulting Engineers

project GDADANDPE = @3 -5¢
designed by WFS ‘
checked by |
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|:annon & Associates, Inc.

CROANTTNESS T 'D

REINFOROING STEEL

| =l
2 (4)(59.75") (4.202)

+ 1 (D(59.75) (4.2

+ 25@)(19.5") (420D

+ 235 (1259 (2) (4.203)

r 35@D(59.75)(4.288) = 30207.1%

!
%
;

BOSTW #i0s: 2(4d(3M.883)4.20)
+2 (D (29.582)(4.20%)
+ 2 () P.0)(4.203)
+ 2 (25)( 300" (4203
+ 2 (22)( 39 5¢3)(4.201) = 28235,3"

4 (42.)¢7'Y4 .20 > 743 .0"
A By 1 (4306 (2.67) :
+25 (22.0)(2.67)
+ 35(32.0N (2.7

¥ 35 (42. &) (2.67) = 9086.5"

TRANS (¥4el8)  (27+ 2(eDH)N(55.0¢1)(.¢cd) = 2339”7
(%55) (3142329550 1.04d = 6621 *
77281"
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TABLE 3.1

Symmetrical three-span continuous beam.

Constant moment of inertia.
AASHO HS20-44 loading. N=1.1
x x
1 1
A L B NL C D
" Total Length '
) Max. Reaction Max. Shear Max. Moment impact Dist.-Ft
" Total Es"" Kips. Kips. Kip.-ft. Coefficient ist.-rt.
Length I.ez;:h TS
Ft. .y in AB in AB in BC '
L at A at B at B 8 :: c | atx atB at X° I n m iv X X
90 29.0f 45.7¢{ 62.2} -52.0 51.1} 219.1] -185.2] 195.6].300}{.300(.300|.269}f 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}f 15.6] 19.8
135 43.5 53.41 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{ 60.4f 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] 614.21 -472.1 552.0].273}|.269).265.202 v23.6 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 61.21 87.97 -66.3 65.4] 896.1] -750.9] B805.9}.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 95.71 -67.1 66.2]1038.1| -913.2| 934.5|.236{.231.226|.162| 35.9| 46.4
285 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| -1490.911323.7].207.202{.198(.136] 48.3| 62.4
impact 1 v i m | n. m
Decd .3900 | 1.1609] -.6100} .55001.0761 |-.1100 ].0413 .3900 |. 5500
Load x ol xw.] xw xowl vaz vaz vazv L {xL
Ouadatope RO, B 83"58.
Crom ) Morerds, Shears, < Reastiens per RO
Corstun uens H\C‘ku&.‘ Qndﬁe_s', ASC Qb
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SPAN 1 i SPAN 2
Al Jd 2 3 A 3 4 J 3 K ] R ] 2 3 A S 4 7 | R J ¢
Aj o 0 [ 0 ° 0 [ ° 0 ° ° [ [ 0 ° 0 0 0 ] 0 [
O o] .o874f 0747} .0821] .0494] .0368| .0242] .0115/-.0011{-.0138]-.0264}-.0231{-.0198]- 0165]-.0132|-.0099] - 0066} - .0033| .0000 .003Y .0066{
2] o] 0749 .1498] .1246] 0995 .0744] .0493[ .0242/-.0010]-.0261}-.0512]- 0448 0384 - 0320|0256 -.0192| - 0128 - 0064/ .0000! .0064 .om]
3] o .os27] .1254] .1883] .1309] .1136] .0763] .0390{ .0018}-.0355]-.0728}-.0637|-.0546 - .0455 - 0364|- 0273 -.oxsz]-.oosz .0000| 0091 .msa
Al o} .o510] .1021] .1531] .2042] .1552] .1082] .0573| .0083|- mos]-loass . 0784) - .0672) - .0560|- . 0448| - .0336] -. 0224 - .0112| .0000] .0119 .0224]
8] o[ .o400f .0800{ .1200( .uoo] .2000] 1400 .0800{ .0200|- ooool- 1000]-.0875] - 0750] - .0625|- .0500] - .0375] - 0250|0125 .0000 .012§ .0250
&1 o] .o208 .os98 .oes:l .1190{ .1488] .1786] .1084] .0381]-.0322]-.1024]- 0896|-.0768|- 0640|-.0512| -.0384] -.0256] - .0128] .0000 .0124 -0256}
J 1| o .0208 .o4a10 .osu[, .0819] .1024; .1229] .1434] .0638)-.0157]-.0952)-.0633| - .0714]-.0595-.0476! - .0357] - .0238| - .0119| .0000 .oui .ozai]
8| 0| .0123) .0246| .0370 .0493) .0616| .0739| .0862| .0986] .0109)-.0768]-.0672| -.0576|-.0480,-.0384 -.0288{ - .0192| - .0096| .0000 .0192J
91 o] .00s4] .0108] o163] .0218] .0272] .0326] 0381] .0435] .0490|-.0456]-.0399 - 0342|-.0285-.0228]-.0171] -.0114] - 0057 .0000] .0057] .o114]
sj 0 0 0 0 0 0 0 0 (] 0 0 [ 0 0 0 0 0 0 0 0 0
| 0 |-.0039]-.0078] -.0117]-.0156] -.0195] - .0234] -.0273] - 0312/ - [0351]-.0380] 0534] _0458] .0382] .0306] .0230| .0154/ .0073] .0002{-.0074 -.0150]
2 | 0 |-.0064-.0128 -.0192 - .0256| - .0320] -.0384 - .0448| - 0512 - 0576] - .0640] .0192] .1024] .0856| .0688] .05201 .0352; .0184| .0016]-.015% -.0320
3 | 0 |-.0077{-.0154; -.0231 -.0308| - 0385 -.0462| -.0539| - .0616{-.0691 | - .0770}- .0042| .0686} .1414] .1142] .0870 .0598) .0326] .0054 .ozxﬂ-.o«o
A | o |-.0080{-.0160] -.0240] - .0320] - .0400] - .0480| - .0560] - .0640| - .0720] - .0800]- .0184' .0432] .1048| .1664f .1280( .0896 .0512] .o0128 .ozssl-.osm
8 | o [-.0075]{-.0150] -.0225} -.0300] -.0375 -. 0450 - .0525] - .0600] - .0675] - .07564- .6250| .0250 .0750| .1250}§ .1750F .1250; .0750 .0250|-.0250f -.0750
& | 0 |-.0064]-.0128) -.0192) - 0256/ -.0320| -.0384| - . 0448] - .0512] - .0576] -.06401- 0256, .0128] .0512 .0896; .1280] .1664] .1048 .0432]-.0184} - 0800
J | 0 j-.0048 -.0098) -.0147] -.0196] -.0245] -.0294] - . 0343] -.0392] - .0441] - .0490]-.0218] .0054] .0326 .ossaj .0870 .1142[ -1414 .0686] - 0043 - . 0770
8| 0 |-.0032f -.0064] -.0096| -.0128] -.0160 -.0192] -,0224| -.0256] - .0288] - .0320]-.03152] .oo16! .0184| .0352{ .0520 .osssl _o8s6] 1024} 0197 -.0640
91 o |-.0015[- 0030 -.0045] -.0060] -.0075| - 0090] - .0105] - .0120|-.0135] - .0150)- .0074| .0002] .0078] .0154] .0230 .0306] .0382] .04s8] .0534-.0390
cl o 0 [ 0 0 (] 0 [ 0 ° [ ° () 0 0 0 0 ° ] 0 0
Jd| o o011 .0023 .003¢| .0046 0057 .0068/ .0080| .0091] 0103} 0114} .0057 0000 -.0057|-.0114]-.0171] - 0228 - 0285 -.0342]-.0399f - 0456
2] o .oors[ .0038 .0038 .0077| .0096| .0115{ .0134] .0154 0173 .0192] 0096 .0000] - .0096|-.0192] - 0288 - .0384] -.0480 - 0576 osvz[- 0768
3] ol .o02¢] .o0es] .0om .0095 .oue] .0143; .0167| .0190| .0214] .0238} .0119] .0000)-.0119|-.0238]-.0357| -.0476| ~.0595] -.0714 osasl- 0952
Al ol .0026; .0051] .0077| .0102| .0128] .0154] .0179| .0205] .0230] .0256] .0128] .0000j-.0128|-.0256| -.0384] -.0512f -.0640| -.0768 ~°"94' 1024
5| o} 0025\ .0050| .0075] .0100] .0125 .0150 .0175] .0200{ .0225} .0250] .0125] .0000|-.0125(-.0250{-.0375] -.0500{ -.0625] -.0750 0575[- 1000
& | 0! .0022) .0045] .0067] .00%0] .0112] .0134] .0157] .0179] .0202] .0224] .or12| .0000|- 0112]- 0224]-.0336| -.0448| - .0560] - .0672{- .0784]- 0896
7| o | .oo18] .0036] .0055! .0073| .0091] .0109} .0127| .0146] .0164] .0:182] .0091| .0000; -.0091|-.0182|-.0273} - 0364|-.0455 .. .0546}-.0637} —67281
B 1 0] .0003) .0026; .0038] .0051] .0064] .0077| .0090| -.0102} .0115] .0128] .0064] .0000| -.0064|-.0128|-.0192| -.0256] - .0320] - .0384|-.0448] - .0512
9] o | o007} .0013] .0020] .0026] .0033] .0040| .0046| .0053] .00s9] .0066] _0033] .0000|-.0033(-.0066|-.0099] -.0132] - 0165]-.0198-.0231} -.0264
p{ o 0 0 0 0 ] 0 0 ] 0 [ 0 0 0 0 o 0 0 0 0 0
0 | .0%00| 0700] .0300] .1000] .1000] .0900] .0700| .0402] .0204] .0167] .01rz| .0300] .0550] .0700] .0750| .0700] 0350 0300| .0152] 0167
o |-.0050]- 0100]-.0150|-,0200|- 0250 - .0300- 0350]- 0402]-.0654]- 1167} .0702]- 0500]-.0500|-.0500]-.0500] - .0500] - .0500| - .0500|- 0702} - 1167
TotaiAres | 0 | .0350! .0600] .0750! .0800] .0750{ .0600{ .0350) .000C -.0450] - 1000 }- 9550|-.0200} .0050| .0200| .0250] .0200] .0050|-.0200|-.0550f~-1000
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MOMENTS/PL
o] SPAN 1 T SPAN 2
- A K] 2 3 3 4 J I 819 : K] 2 3 4 5 4 J b | K ¢
Alol o ) o] o ) o ) o o} o ° ) ) o 0 ) ) ) 0 )
A o | oers] .or48] .0624] 0499 .0373] .0248] .0123{- 0002{-.0128]-.0253]-.0221]- 0189]-.0157(- 0125(-. 0093 - .0061 |- .0030] .0002] .0034{ o0es| )
2] o | -ors1] .1s03] .1253] .1004] .0735] .0508| .0256] .0007|-.0242]- 041} 0429]- 0367 - .0305]-.0243|- 0181 - .0119 - .0057] .0005| .0067] 0128 '
30 0| .0630] 1260] 1e91] .1521] .1151] .0781] .o411] .0042|-.0328]-.0698]- 0610|-.0522]-.0434]- 0346|-.0258| -.0169]- .0081] _0007| .c0ss] .o1a3}
_ A0 0] .ost4| .1028] 1542] .2086] .1571] .1085] .oses| .0113]-.0373]- osse|- 0751|0642~ 0534]- 0425]-.0317] - .0209]- 0100] .0008] .0127] .0225} ‘
% [ 8] o | -os0d| osos| .1212] 1617 .2021] .1425] .0829] .0233]-.0363]-.0935]- 083s|-.0717]- 0596]-.0475]- 0354 - .0233]-.0112] .0009| .0130] .0251 '
& T o[ os0a| os0s] 0908| 1207 1509] 1e11] 1113| oas 0283} - 0982 - .0858| - 0734 - .0610]- 0486 |- 0362] - .0238|-.0115] .0008] .0133{ .0287
| I ] o[ -o209] .on7] o626 .osas| .1064] .1252] .1461] _0670]-.0121]- 0913]- 0797|- 06a2|-.0567]- 0452]-.0337| - .0222|- 0106] .0009| .0124] .0239}
l 8] 0| o126 .o2s3] .oa7e| 0506 .0632] .0758] . 1011] .0137]-.0736]-.0643] -.0550| - .0458| - .0365] - .0272| - .0179{- .0086| .0007| .0100] .0193}
9] o] .oose| 0113 .o169) .0225 .0281] .0338] .0394] .0450] .0507]-.0437}-.038z)-.0327|-.0272|-.0216] - 0161| - 0106 |-.0051] .0004] .00s9] .0114
slo ) o ) 0 ) 0 0 ) 0 0 0 0 0 0 ) ) 0 0 ) 0
: r 1| 0| --0045]- 0090/ - 0135[- 0179] - 0224 - 0269| - .0314| - 0353(.0404=_0449] _056s] 0487 0406] 0324 .0242[ .0160| .0078[ - 0004|-0085|-_0168)
: 2] o] -.0074]-.0147]- 0221 - 0294] - 0368 - .0441] - 0515| -.0588| - 0662]- 0735] .o182] .1100] 0917 _0735] .0552| .0370|. .0187] .0004|-.0178]- 0361
j 3] o[ -.0088]-.0177|-.0265] - .0353] - .0442] - .0530] - 0618 - .0706| - .0795] - 0883]- 0080 .0722] .1525] .1228] .0931] .0634| .0336| .0039|-.0258]-.0555
N l A] o[ -.0092[-.0183)-.0275( -.0366] - .0458] - .0549] - .0641| - 0732| - .0824]- .0916]-.0237] .0442] 1121] .1799] .1378] .0957| .0536] .0114|-.0307]- 0728
8] o | -.0086|-.0171]-.0257|- . 0342| - .0428] - 0514 - .0599] - 0685 - .0771] - .0856]-.0306] .0244] .0794] .1344] .1894 .1344] .0704 0244|-.0306]- 0856
3 4 | o | -.0073]- 0146 -.0218) - .0291) - .0364] -.0437] - .0510] - .0583] - .0655] - .0728]- 0307 .0124] .0536] .0057[ .137¢] .1799] .1121] .0saz|-.0237]- 0916
, I 7| 0| -.0055]-.0111}-.0167 -.0222 - .0278| -.0333] - 0388] - .0444] - .0500] - .0555]-.0258] _003s| .0336] .0634] .0931] .1228] .1525] .0722|- 0080|- 0883
8] 0| -.0036|-.0072] - .0108] - .0144] -.0180] - .0216] -.0252] -.0288] - .0325] - .0361 -.0178 .0004] .0167| .0370{ .0552 0735 .0:17] .1100] .0182}-.0735
9] 0 | -.0017{-.0034|-.0050]-.0067| - .0084] -.0101] -.0117| -.0134] - .0152] -. 0168~ 0086] -.0004] .0078] .0160] .0242 .0324] .0406 .0487] .0569)- 0449
\-' z]o 0 0 0 0 0 0 ) o 0 0 o 0 0 0 ) 0 ) ) 0 )
j ] o] -oonn] “0023] .0034] 0046] 0057 00e8] .coss| .0091] .0103| .o114] .0059] _0004]-.0051]-.0106] - 0161 - 0216]-.0272| - 0327|0387 0437
: 2] o | .o019] .0039] .0038] .0077] .0097| .0116] .0135 .0154] .0174] .0193] .0200 .0007]- .c0se]-.0179]- 0272 -.0365 - .0458| - .0550] - .0643]-. 0736
v l 3] 0| .co2¢l .00a8] .0072] .0096] .0120( .0243] 0167 .o191] .o21s} .0238] .0124] .0009{-.0106]-.0222]- 0337] - 0452!-.0s47] - .0682]-.0797]- 0013
| W 4]0 oo 0051] .0077] .0103] .o129] .0134| .0180] .0206] .0231] .0257] .0133] .0009]-.0115]- 0238]-.0362] - .0486 - .0610] - .0734|-.0858]- 0982
x i $]o0| .oo2s| .0s0] .0075] .0100] .0126] 0151 .0176] .0201] .oz2s] .0251] o130 .000s|-.0112|- 0233|- 0354| - .0475]- .0596| -.0717|- 0838}- 0959
4] 0| .0023] .004s] .0068| .0090] .0113] .0135 o158 .0180] .0203] .0225] 0117 .0008|-.0100|-.0209]-.0317| - .0425]- 0534 - 0642]-.0751 |- 0859
' Jjo! .oo1s| .0037] .00ss| .0073] .o09z| .o110] .0128] .0146 .0165] .0183] .0085| 0007 -.0081]-.0169] - 0258 -.0346 |- .0434|- .0522] - .0610]-. 0698
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CASE 1. FLEXIBLE CAP, ELEVATED POSITION

CONDITION GROUND LINE

AT DESIGN PROCEDURE

___'l-?

b GEEEE gnoma suman o
i P = !:I—

FOREACH PILE: | FOR DEFINITION OF PARAMETERS SEE FIGURE 12

= I. COMPUTE RELATIVE STIFFNESS FACTOR.
. E1 /5
T=(5)
2. SELECT CURVE FOR PROPER - IN FIGURE 11.

M OBTAIN COEFFICIENTS Fg Fy Fy AT DEPTHS DESIRED.
._D 4. COMPUTE DEFLECTION, MOMENT AND SHEAR AT

M = PH.—

o

777

r—-—.»—aé-._x

n = NUMBER OF PILES

77777

T | . 1

DESIRED DEPTHS USING FORMULAS OF FIGURE i},

al

NOTE: "f" VALUES FROM FIGURE 9 AND CONVERT
YO LB/IN3

#.1 DEFLECTED
POSITION

CASE X. PILES WITH RIGID CAP AT GROUND SURFACE

. PROCEED ASIN STEP |,CASEI .

17777,

777

P
7T — g7 2. COMPUTE DEFLECTION AND MOMENT AT DESIRED
H DEPTHS USING COEFFICIENTS Fg,Fy AND
f FORMULAS OF FIGURE 12.

] 3. MAXIMUM SHEAR OCCURS AT TOP OF PILE
H AND EQUALS P = —PT__ IN EACH PILE.
/ ’

y

CASE TIL. RIGID CAP, ELEVATED POSITION

DEFLECTED

POSITION
] ASSUME A HINGE AT POINT A WITH A BALANCING

N

MOMENT ™ APPLIED AT POINT A.
2. COMPUTE SLOPE 8 ABOVE GROUND AS A FUNCTION
OF M FROM CHARACTERISTICS OF SUPERSTRUCTURE.

3. COMPUTE SLOPE 8; FROM SLOPE COEFFICIENTS
OF FIGURE 13 AS FOLLOWS:

]
i
]
i
:
'
[}
g
!
82

P12 MT
8, =Fg (£ +Fg ()

&

4. EQUATE 8, = 8, AND SOLVE FOR VALUE OF M.
5. KNOWING VALUES OF P AND M, SOLVE FOR DEFLECTION,

7777,

77777]

/7777 SHEAR,AND MOMENT AS (N CASE I.

NOTE : IF GROUND SURFACE AT PILE LOCATION IS
INCLINED, LOAD P TAKEN BY EACH PILE IS

PROPORTIONAL TO I/Hg3.

FIGURE 10
Design Procedure for Laterally loaded Piles
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/ PILES : Larerarty LoaDed
/ Analysis of Pexible prles

;/ L _BASIC FPr/NCIPLES oF ANALYSKS

A. 7o bebave as a flexible ot e mechanism of faifine wus? be suck
Hat as The Ffailure toad’is reached ) Pe momenY resistance of ¢
fhe pile _Section 15 reachtd betore the Soi/ 1 fron? of Me e 2,5
én passive  prassureor io &Wy

B, Flexible aclion is defermined é/ B rhtive Pexibility of e Sforle
and The =7 I"?{/fﬁ’ of e soil. “There is vo way 7O )Sredael JJbslote
action withoul™ aclwal ¢'I¢:3/3/fa He /l%! . Yowever 7He (SVowrns
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2 If Z’oia’«? faclors ' desancbed belawr excesd .7‘14& ;4//0/4)');; Sim i s

(See G L& for notation) (L-’.[(ny‘!f. of pite 14 inchek ] z
E£T = modales ed 19328 ¥ra_ o’t)t/c ,bS/l In )
: . . — | R e
’ Z’li:h’t/f clor ﬂ=4 4L D ? = &
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Flexsble acton if: pL 225 ; pl > 2.0
: -[xgm/:/r, [2°% Stee] Bpe Pile 207 /org FIe Ix/07x36/. 5
k = FO pei (s7H t/a7) e 7= Opec
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7 Il 15x108 3 x107r361.5 :
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' Flexiore Action Frexible Actiorn |
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T ULTIMATE ANALYSIS OF FLEXIBLE PILES

A. Analysis consists of computing The maximum?bendsing momenY eg €/
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PILES : anz ALLY LOADED
Antlpsis of flexible plles

E. Design charts for Ultinare Am/ sis of Fleydre /D//c.s '
S e ReF & )| These Lhands ave based on Fo eguaTing 3
’ derda/xd Py ,'ew,[ 3 anut ¥
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f! PILES : LATERALLY LOADED
/ ' Aralysis of Pigid Prles
;! z

' A. 7o belhave as a o+, el prle He mechantsor o fnilire mus? be suck Hhav-
as e larlure loa’ld rs rtatbfd, Hh: wllimare beariro cassacity or Zne

¢ pass.ee tesisfanc of Yhe So./ 15 redched Blore Yhe pile Fails in bending.

aclion 15 delermined ‘6/ 7he  selative /7cxi£:'//AL of Fhe /(J'/t yora -

.
.

Basic Priwcipees of Anwarrsis

Bc p/‘ I(’z
7‘/;2} stiffness of the soil/. There 13 ro way vo predicl ‘rigid action

anfhoul acfually adialyping He prle . ! However The “lollowine gucdelines
h;VAcurcc{.'/ 7z 7~ | o T
<, r /917& /e/:;r% & less Ban {0 /Lf/é Arameters — f./}/'a/ 2clvon very //l'e\/f
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§ lhelo &? ° SATLRALLT &OUNVL O
Analysls of Rigrd Prles

[}

G, Design Charls for Ultimate. Aralysis of fg:ﬁ( Ftes : ( f'nm Ref 4)
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VOL IV Deteiling BRIDGE PLANNING AND DESIGN MANUAL (o A-TRANL., 1ere 5.22
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NOTES 1. Designer will determine longitudinal force based upon

. Memo to Designers 5-2. To determihe longitudinal force
in kips/ft, divide total force by effective abutment
width., Effective abutment width = total width less
widths of utility openings. ‘

2. Omit G bar when diaphragm width at girder soffit is
2'=6" or greater. Between .face of exterior girder and
edge of deck extend the G bar upward into the deck slab.

3. When bridge is to be post-tensioned, call for placing -of
wingwall concrete to be done after stressing is completed.

.4. See page 8-32 for requirements on skews.
S. Bpecify clearance to allow for deck slad reinforcement.

6. Specify keys similar to that shown on page 6-23.
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