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Abstract- A bridge is a building that creates a safe path over
ariver or valleywhile also removing an obstruction from
theway and providing passage without collapsing. A
passagewaymayalsobenecessaryforaviaduct,arailroad,across-
drainage structure like a canmal or an aqueduct, among
otherthings.Thelengthofbridgesrangesfromafewmetrestosevera
1 kilometres. They are among the biggest systems evercreated
by humans. The demands on materials and design areway too
high. A bridge needs to be strong enough to supportboth its
own weight and the weight of the people and vehiclesthat cross
it. The building must also withstand a number ofnatural
disasters, such as earthquakes, powerful winds,
andtemperature changes. In this paper, we completed our
work onatwo-lane,three-
spanbridge.Tbeamsweretakenintoconsideration as integral
components of the slab, as well as thespan's length and the
thickness of the deck slab, for parametricanalysis. The deck
thickness ranges from 150mm to 300mmwith a 50mm space in
between, and the span lengths are 10, 15,and 18 metres. For
IRC Class AA loading, which is trackedvehicle loading, a total
of 12 bridge models were created andexamined. The outcome
is formed by node displacement,
slabdeflection,stressesinthedeckslab,stressesandbendingmomen
tsinthelongitudinaland crossgirders.

Keywords: Deck Slab, IRC Class AA loading, Stresses on
Slab,Stresseson Girdersandpiers.Staadpro.,etc.

L. INTRODUCTION

A bridge is a building that permits passage over
anotherobstacle while continuing the method at a lower
location.Additionally,thenecessarypassagemaybeforastreet,r
ailroad, pedestrians, canal, or pipeline. It may be
necessaryto crossa river, astreet,a railroad, oravalley.

The length of bridges ranges from a few metres to
severalkilometres. Theyareamongthebiggestsystemsevercreat
edby humans. The requirements for both design and
materialsareveryhigh. Abridgeneedsto
bestrongenoughtosupportbothits
ownweightandtheweightofthevehicles andpeople using it.
The building must also withstand a numberof natural
disasters, such as earthquakes, powerful winds,and
temperature changes. Numerous bridges have a wood,metal,
or concrete frame and an asphalt or concrete path forpeople
and vehicles to travel. The T-beam Bridge is by
farthemostcommonlyusedtypeinthetento  twenty-fivemetre
span range. The primary longitudinal girders analysesand
design as T-beams necessary with a portion of the
deckblock, which is cast monolithically with the girders,
gaverisetotheshape'sname.Overthirtymetresofsimplysupport
ed T-beam span are uncommon because the
loadingbecomestoosevereatthat point.

II. OBJECTIVEOFTHEWORK

Using the software Staad Pro v8i, the analysis of a 3-
spanlane T-beam bridge is carried out using various spans
oflOm, 15m, and 18m, various span/depth ratios, and
variouslongitudinal and move girder counts. The bridge
model
issubjectedtothe]R Celegance A ATrackedloadingdeviceinord
er to obtain the highest bending moment and shear forcein
the girder, maximum Stresses in the slab, and
highestreaction and second at the aid. It is concluded that
with theincrease in shear pressure, bending moment, and
deflectioninthegirderandversionofstressesin slab.

IIMIMETHODOLOGY

A Simply supported, five spans, two lanes RCC slab
bridgedeck is taken into consideration. The span is varied
from10m, 15m and 18m and intensity of the slab varies
from150mm,200mm,250mmand300mmforallspans.Thebrid
ge deck is analyzed for Dead load in addition to
diverseeleganceofliveloadi.e.IRCloading. Comparison
ofcrucialstructuralresponseparameter. Theanalysisisaccompli
shedforvariousClassofIRCloading.

Staad Pro V8i Software is used to
analyseT-
BEAMbridgesforuniquespanswitharangeofthicknesses.
STAAD.Pro combined with STAAD Beava canbe used to
inspect bridges in accordance with
AASHTOregulations. ThebridgestructurewasfirstbuiltusingS
TAAD.ProandSTAAD.Toachievethegreatestloadresponse,
Beava is used to locate the AASHTO 2002 loadpositions.
Then, these loads that generate the greatest
loadresponsescanbeimportedintoSTAAD.experiencedinload
ing combos and load instances for layout and
analysis.MaxVonMisstressescanvary.

For special spans with varying thickness,
analysisof the T-BEAM bridge is carried out using the
Staad
ProV8isoftware.combinedSTAAD.ProandSTAAD.Accordin
gtotheAASHTO code,Beavacan be usedtoinspect bridges.
First used to build the bridge structure andSTAAD is
STAAD.Pro. The AASHTO 2002 load
positionsarelocatedusingBeavatoproducethegreatestloadresp
onse.TransferringtheseloadsintoSTA ADwillresultinthemaxi
mumloadresponses.experiencedinloadingcombos to load
instances for similar analysis and
layout. MaxVonMisstresseschange over time.
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1. Theprincipalstressesvariationindeckslab
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2. NodeDisplacement

3. CompressiveandTensileStressesinpier
4. ShearforceandbendingMomentinBeam

TableNol.DescriptionofBridge
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DescriptionBridge
Bridgetype T-BeamDeckSlabBridge
Span 10m,15mand18m
LaneofBridge Twolanes
CarriagewayWidth 7.5m
No.oflongitudinalGirder 6
No.Crossgirder 4
Thicknessofgirder 500mm
Depthofgirder 500mm
slabthickness 150mm,2:(;)(())(1)n nlln n,1250mm&
Liveload AAClassTrackedVehicle
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Spacingoflongitudinalg
irder
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Figl: VehicleLoadPositionatMidSpanonBridge

0808
087
054

N OO0 0 .

=

Fig2:VehicleLoadPositionattheedgeonBridge
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Fig4:StressesonGirder

. RESULTSANDDISCUSSION
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Graphl:PrincipalStressesonDeckSlabofl10mSpanwith
varyingthickness
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Graph2:PrincipalStressesonDeckSlabofl S mSpanwith
varyingthickness

PrincipalStresses
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Graph3:PrincipalStressesonDeckSlabof18mSpanwith
varyingthickness

MaxVonMisStresses
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Graph.4:MaxvonmisStressesonDeckSlabof10mSpanwit
hvarying thickness

MaxVonMisStresses

150MM 200MM 250MM 300MM

= TOP mBOTTUM

Graph.S:MaxvonmisStressesonDeckSlabof1SmSpanwit
hvarying thickness

MaxvonmisStresses
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Graph.6:MaxvonmisStressesonDeckSlabof18mSpanwit
hvarying thickness
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Graph.7:MaximumNodeDisplacementonDeckSlabof10
mSpanwithvaryingthickness
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Graph.8:MaximumNodeDisplacementonDeckSlabof15
mSpanwithvaryingthickness
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Graph.9:MaximumNodeDisplacementonDeckSlabof18
mSpanwithvaryingthickness

MaxShearforceinbeam
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Graph.10:MaximumShearforceonBeamofl10mSpanwithv
arying thickness
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Graph.11MaximumShearforceonBeamoflSmSpanwith
varying thickness
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Graph.12:MaximumShearforceonBeamofl8mSpanwithv
arying thickness

Page No: 5



Journal of Vibration Engineering(1004-4523) || Volume 24 Issue 2 2024 || www.jove.science

MaxBendingMomentin
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Graph.13:MaximumBendingMomentonBeamofl0mSpa

nwithvaryingthickness
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Graph.14:MaximumBendingMomentonBeamoflSmSpa
nwithvaryingthickness
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Graph.15:MaximumBendingMomentonBeamofl18mSpa
nwithvaryingthickness

MaxSupportreaction
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Graph.16:MaximumSupportreactionofl0mSpanwithvaryi

ngthickness
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Graph.17:MaximumSupportreactionoflSmSpanwithvaryi

ngthickness
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Graph.18:MaximumSupportreactionofl8mSpanwithvaryi
ngthickness

IV. CONCLUSIONS
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Ithasbeendeterminedthatasspanlengthincreases, the
Von Mis top and backside stresses inthe deck slab
become more pronounced. Von Misstresses can
increase up to 250mm with short spans(up to 10m),
but if the slab depth is kept at
300mm,vonMisstresseswilldecrease. Whenthespani
ncreases from 15 to 18 metres and the slab's
depthvariesfrom 150t0300 millimeters,the
stressesalso rise with slab depth, but they are
minimal at300millimetersofthickness.

With an increase in span length, node
displacementin the downward direction of Y will
increase. Asopposed to a bridge with a 10 m span,
this is seentwice in a 15 m span and three times in
an 18
mspan. Whileforallspanstakenintoconsiderationinth
estudy,theNodedisplacementintheY downwarddirec
tionwilldecreaseasslabdepthincreases from 150 mm
to 300 mm. In the X and
Zdirections,thereisbarelyanyvariation.
Itisconcludedthatincreasingthebridge's spanfrom 10
metres to 15 metres and 18 metres willresult in an
increase in the maximum shear force inthe
longitudinal and cross girder. The shear forcewill
be reduced even though the thickness
variedfrom150mmto300mm.

The maximum bending moment in the
longitudinaland cross girders will also increase as
the
bridge'sspanincreasesfrom10tol5and18metres,resp
ectively. The thickness ranged from 150mm
to300mm,butl'llminimize thatfornow.
Maximumsupportreactionrisesasspanlengthincrease
s, and it falls as deck slab thickness
risesfrom150mm to 300mm.
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