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Abstract - Bridges variety in period from some
meters to several kilometers. They are among the
most important structures built by way of guy. The
demands on layout and on materials are very high. A
bridge needs to be sturdy enough to assist its own
weight further due to the fact the weight of the
individuals and cars that use it. The shape
additionally must face up to several natural
occurrences, including earthquakes, sturdy winds,
and changes in temperature. Numbers of bridges
have a concrete, steel, or wood framework & an
asphalt or concrete route on which people and cars
tour. The analysis of a 3-span lane T-beam bridge is
finished by various the span of 10m, 15m, 18m, with
various span/Depth ratio and quantity of
longitudinal & cross girders using software program
Staad Pro v8i. To gain most bending second and
shear force in girder, most Stresses in slab and
maximum response and second on the guide, the
bridge fashions are subjected to the IRC
magnificence AA Tracked loading device and
concluded that with the increase in shear force,
bending moment and deflection inside the girder
and version of stresses in slab.

1. Analysis of Deck Slab
2. Analysis of Girders & Piers.

Keywords: Deck slab, IRC loading, Staad pro, stresses
on Beam & Slab, etc.

I. INTRODUCTION

A Bridge is a structure imparting passage over partner
obstacle at the same time as not remaining the method at
a lower vicinity. The required passage can also be for a
street, a railway, pedestrians, a canal or a pipeline. The
obstacle to be crossed can be a river, a street, railway or
a valley.

Bridges variety in period from a few meters to several
kilometers. They are among the largest systems built
with the aid of man. The demands on design and on
substances are very excessive. A bridge should be robust
enough to support its personal weight in addition due to
the fact the burden of the individuals and cars that use it.
The structure moreover has to face up to several natural

occurrences, which includes earthquakes, strong winds,
and modifications in temperature. Numbers of bridges
have a concrete, metallic, or wood framework & an
asphalt or concrete route on which individuals and
vehicles travel. The T-beam Bridge is a long way and
away the most unremarkably followed type in the span
range of ten to 20-five meter. The shape is so named
because of the foremost longitudinal girders analyses &
designed as T-beams imperative with a region of the
deck block, that's cast monolithically with the girders.
Simply supported T-beam span of over thirty meters are
rare due to the fact the loading then turns into too
critical.

Components of a Bridge

The Superstructure consists of the following
components:

L. Deck slab

I1. Cantilever slab element

11 Footpaths, if provided, kerb and handrails
or crash limitations.

IV. Longitudinal girders taken into
consideration in the layout to be of T-
section

V. Cross beams or diaphragms, intermediate
and give up ones.

VI. Wearing coat

VIL. Cross beams or diaphragms, intermediate
and cease ones

VIIIL Wearing coat

The Substructure consists of the following

structures:

L Abutments at the intense ends of the bridge.

I1. Piers at intermediate helps in case of a
couple of span bridges.

1. Bearings and pedestals for the decking.

IV. Foundations for each abutments and piers
can be of the sort open, well, pile, and so
forth.
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Description Bridge

Bridge type T-Beam Deck Slab Bridge
Span 10m,15m and 18m

Lane of Bridge Two lanes

Carriageway Width 7.5m

No. of longitudinal 6

Girder

No. Cross girder 4

Thickness of girder 500mm

Depth of girder 500mm

slab thickness

150mm,200mm,250mm &
300mm

PARAMETRIC STUDY

A Simply supported, five spans, two lanes RCC slab
bridge deck is taken into consideration. The span is
varied from 10m, 15m and 18m and intensity of the slab
varies from 150mm, 200mm, 250mm and 300mm for all
spans. The bridge deck is analyzed for Dead load in
addition to diverse elegance of live load i.e. IRC loading.
Comparison of crucial structural response parameter.
The analysis is accomplished for various Class of IRC
loading.

Analysis of T-BEAM Bridge is done with the aid of the
usage of Staad Pro V8i Software for special spans with
various thickness. STAAD.Pro in aggregate with STAAD.
Beava may be used to examine bridges as in keeping
with the AASHTO code. STAAD.Pro is 1st accustomed
construct the bridge structure and STAAD. Beava is used
to find the AASHTO 2002 load positions to create the
maximum load response. These loads that create the
maximum load responses can then be transferred into
STAAD. Seasoned as load instances to load combos for
similarly analysis and layout. Variation in Max Von Mis
stresses

1. The Principal stresses variation in deck slab
2. Node Displacement
3. Compressive and Tensile Stresses in pier

4. Shear force and bending Moment in Beam

Live load AA Class Tracked Vehicle
SPacmg of longitudinal 2m ¢/c
girder
. Rt
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Figure 1 Component of bridge
OBJECTIVE OF THE WORK

The analysis of a 3-span lane T-beam bridge is
performed by using various the span of 10m, 15m, 18m,
with various span/depth ratio and number of
longitudinal & move girders the usage of software
program Staad Pro v8i. To obtain most bending moment
and shear force in girder, maximum Stresses in slab and
maximum reaction and second at the aid, the bridge
models are subjected to the IRC elegance AA Tracked
loading device and concluded that with the boom in
shear pressure, bending moment and deflection in the
girder and version of stresses in slab
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Table No 1. Description of Bridge

Aspect | Aspect
SR N Span | Width | Depth E:s:n E:s:n
(m) (m) (m) /widt | /Dept
h) h)
1 10 10 0.15 1 67
2 10 10 0.2 1 50
3 10 10 0.25 1 40
4 10 10 0.3 1 33
5 15 10 0.15 1.5 100
6 15 10 0.2 1.5 75
7 15 10 0.25 1.5 60
8 15 10 0.3 1.5 50
9 18 10 0.15 1.8 120
10 18 10 0.2 1.8 90
11 18 10 0.25 1.8 72
12 18 10 0.3 1.8 60
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Fig 2: Vehicle Load Position at Mid Span on Bridge

é:

Fig 3: Vehicle Load Position at the edge on Bridge
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Fig 5: Stresses on Girder
III. RESULTSAND DISCUSSION

A. Principal Stresses on Deck Slab

Principal stresses
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e Fig 6: Principal Stresses on Deck Slab of 10m Span
awe with varying thickness
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Fig 7: Principal Stresses on Deck Slab of 15m Span
Fig 4: Stresses on Deck Slab with varying thickness
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Principal Stresses Max von mis Stresses
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Fig 8: Principal Stresses on Deck Slab of 18m Span Fig.11: Max von mis Stresses on Deck Slab of 18m
with varying thickness Span with varying thickness
B. Max Von Mis Stresses on Deck slab C. Maximum Node Displacement
Max Von Mis Stresses Max Node Displacment
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Fig.9: Max von mis Stresses on Deck Slab of 10m Fig.12: Maximum Node Displacement on Deck Slab of
Span with varying thickness 10m Span with varying thickness
Max Von Mis Stresses Max Node Displacment
5400 10.0
5200 8.0
5000 6.0
4800
4600 40
4400 I 20
4200 00 =™ = - =
150mm 200mm 250mm 300mm 150mm 200mm 250mm 300mm
ETOP mBOTTUM mX my mZz
Fig.10: Max von mis Stresses on Deck Slab of 15m Fig.13: Maximum Node Displacement on Deck Slab of
Span with varying thickness 15m Span with varying thickness
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Max Node Displacment
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Fig.14: Maximum Node Displacement on Deck Slab of
18m Span with varying thickness

D. Maximum Shear force on Deck slab

Max Shear force in beam
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Fig.15: Maximum Shear force on Beam of 10m Span
with varying thickness
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Fig.17 Maximum Shear force on Beam of 15m Span
with varying thickness

Max Beam Force
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Fig.18: Maximum Shear force on Beam of 18m Span
with varying thickness

E. Maximum Bending Moment on Deck slab

Max Bending Moment in Beam
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Fig.19: Maximum Bending Moment on Beam of 10m
Span with varying thickness
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Fig.20: Maximum Bending Moment on Beam of 15m
Span with varying thickness
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Max Bending Moment in beam
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Fig.21: Maximum Bending Moment on Beam of 18m
Span with varying thickness

F. Maximum Support Reaction

Max Support reaction
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Fig.22: Maximum Support reaction of 10m Span with
varying thickness
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Fig.23: Maximum Support reaction of 15m Span with
varying thickness
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Fig.24: Maximum Support reaction of 18m Span with
varying thickness

F. Maximum Compressive & Tensile Stresses on Pier

Max Compressive Stresses on Piers
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Fig.25: Maximum Compressive Stresses on pier of
10m Span with varying thickness
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Fig.26: Maximum Tensile Stresses on pier of 10m
Span with varying thickness
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Compressive Stresses in pier Tensile Stresses Column
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Fig.31: Maximum Compressive Stresses on pier of
Fig.28: Maximum Compressive Stresses on pier of 18m Span with varying thickness
15m Span with varying thickness
IV. CONCLUSIONS

Tensile Stresses in Column Its concluded that the Principal pinnacle and

35 backside stresses in deck slab greater increases with

30 growing span period and top stresses increases with
25 thickness but bottom stresses lower with growing
20 the thickness of deck slab from 150mm to 300mm.

i “ | ‘ ‘ “ ‘ 1. Its concluded that the Von Mis top and backside
5 stresses in deck slab more increases with
o NEEN NEEN mmsm EEEE increasing span length. With short span (up to

6 7 19 20 32 33 45 46 10m) von mis stresses increases up to 250mm,

but depth of slab kept 300mm the von mis

®150mm m200mm =250mm = 300mm stresses will be decreases. When span increases

15m to 18m and depth varies from 150mm to

300mm the stresses also increases with depth of

slab but it's quite minimum at thickness kept
300mm.

2. Node displacement in Y downward direction

Compressive Streese in Column will be more Increase with increasing span

50 length. It observes that twice in 15m span

bridge and thrice in 18m bridge as compares

with 10m span bridge. While the Node

30 displacement in Y downward direction will be
20 decreases with the depth of slab increases from
10 150mm to 300mm for all span considered in
e mmm= 0
6 7 19 20 32 33

Fig.29: Maximum Tensile Stresses on pier of 15m
Span with varying thickness

study. Negligible variation seen in X and Z
direction.

3. It concludes that the Maximum shear force in

®150mm ®200mm =250mm ®300mm Longitudinal and cross girder will be increases
when increasing the span of the bridge form
10m to 15m and 18m. While the thickness
varied from 150mm to 300mm the shear force
will me minimize.

4. Similarly, the max bending moment in
Longitudinal and cross girder will be increases
when increasing the span of the bridge form
10m to 15m and 18m. While the thickness
varied from 150mm to 300mm the moment will
me minimize.

5. Maximum support reaction increases with
increase in span length and it will be decreases

© 2019,IRJET | ImpactFactorvalue:7.211 | 1S09001:2008 Certified Journal | Page 1510
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with deck slab thickness increases from 150mm
to 300mm

Compressive and Tensile Stresses in piers will
be increases with span length while the
increasing the thickness of deck slab both the
stresses will be decreases.

REFERENCES

[1] Praful N K & Balaso Hanumant, Comparative
Analysis Of T-Beam Bridge By Rational Method
And Staad Pro, International Journal of
Engineering Sciences & Research Technology,
Vol. 4, No. 6, june 2015.

[2] Mr. Shivraj D. Kopare, Prof. K. S.
Upase“Analysis of Plate Girder Bridge for Class-
AA Loadings (Tracked Vehicles), International
Journal of Emerging Trends in Science and
Technology, IJETST- Vol.||02||Issue||06]||Pages
2645-2655||June]||ISSN 2348-9480

[3] Anil kumar H, B S Suresh Chandra “Flexural
Behavior of Longitudinal Girders of RC T-Beam
Deck Slab Bridge, IJSRD - International Journal
for Scientific Research & Development| Vol. 3,
Issue 05, 2015 | ISSN (online): 2321-0613

[4] Kalpana Mohan & S. P. Vijay Kumar “Analysis
of Bridge Girder With Beam And Without Beam,
International Journal of Civil Engineering and
Technology, D.C. Volume 7, Issue 5, September-
October 2016, pp. 337-346, Article ID:
[JCIET_07_05_038

[5] Thanushree H, Siddesha H, Dattatreya ] K,
Dr.S.V.Dinesh “ Analysis of Rcc and Psc Bridge
Deck Slab for Various Spans”. International
Journal of Scientific & Engineering Research,
Volume 7, Issue 3, March-2016,pp 859-863

[6] Lindsay Edward Klein Piers “Finite Element
Analysis of a Composite Bridge Deck” Research
Project of University of Southern Queensland

[7] Budi Ryanto Widjaja “Analysis And Design Of
Steel Deck - Concrete Composite Slabs”Ph.D.
Thesis of Virginia Polytechnic Institute and State
University.

[8] Kearthi.S, Sivasubramanian.S.L, Deepan.R,
Gopinath.M “Analysis Of T - Beam Bridge Deck
Slab” International Journal of Research and
Innovation in Engineering Technology ISSN:
2394 - 4854 Volume: 02 Issue: 12 Pages: 22 -
27

[9] Pragya Soni, Dr. P.S. Bokare “Review of
Design Procedure for Box Girder Bridges”

Impact Factor value: 7.211

International Journal for Research in Applied
Science & Engineering Technology ISSN: 2321-
9653; IC Value: 45.98; S] Impact Factor:6.887
Volume 5 Issue IX, September 2017 pp-1928-
1934.

[10] Neeraj Kumar “The effect of varying span
on Design of Medium span Reinforced Concrete
T-beam Bridge Deck”The International Journal
of Engineering and Science Volume || 6 || Issue ||
5 || Pages || PP 53- 56|| 2017 ||ISSN (e): 2319 -
1813 ISSN (p): 2319 - 1805

[11] Y. Yadu Priya and T. Sujatha “Comparative
Analysis of Post Tensioned T-Beam Bridge Deck
by Rational Method and Finite Element Method”
International Journal of Research in IT,
Management and Engineering, ISSN 2249-1619,
Impact Factor: 6.123, Volume 06 Issue 09,
September 2016, Page 9-17

[12] Sandesh Upadhyaya K., F. Sahaya Sachin “A
Comparative Study Of T-Beam Bridges For
Varying Span Lengths” International Journal of
Research in Engineering and Technology
Volume: 05 Issue: 06, Jun-2016 pp-394-398

[13] Ibrahim S. I. Harba “EFFECT OF SKEW
ANGLE ON BEHAVIOR OF SIMPLY SUPPORTED
R. C. T-BEAM BRIDGE DECKS”, ARPN Journal of
Engineering and Applied Sciences VOL. 6, NO. 8,
AUGUST 2011 ISSN 1819-6608 pp-1-14

[14] Job Thomas & S. Ramadass “Parametric
Study of Shear Strength of Concrete Beams
Reinforced with FRP Bars” |. Inst. Eng. India Ser.
A (September 2016) 97(3):273-284

[15] Tanmay Gupta & Manoj Kumar “Influence
of Distributed Dead Loads on Vehicle Position
for Maximum Moment in Simply Supported
Bridges” J. Inst. Eng. India Ser. A (June 2017)
98(1-2):201-210, DOI 10.1007/s40030-017-
0188-0

[16] Yogita Gupta, Suneet Kaur & Nitin
Dindorkar “Bridge Failure Due to Inadequate
Design of Bed Protection” ]. Inst. Eng. India Ser.
A (December 2017) 98(4):555-560

[17] Sanjay Tiwari & Pradeep Bhargava “Load
Distribution Factors for Composite Multicell Box
Girder Bridges” ]. Inst. Eng. India Ser. A
(December 2017) 98(4):483-492

[18] Saibabu Sundru  “Assessment of
Replacement Bridge using Proof Load Test” J.

ISO 9001:2008 Certified Journal | Page 1511



\// International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395-0056
RJET Volume: 06 Issue: 06 | June 2019 www.irjet.net p-ISSN: 2395-0072

Inst. Eng. India Ser. A (March 2018) 99(1):155-
163

[19] Vikas Gandhe, Pawan Patidar “Parametric
Studies for Suitability of Steel Bridges,
International Journal of Pure and Applied
Research in Engineering and Technology,
Volume 2 (9): 44-53

[20] Ilze Paeglitea, Juris Smirnovsa, Ainars
Paeglitisa “Dynamic behavior of pre-stressed
slab bridges” Elsevier Procedia Engineering 172
(2017) 831 - 838

[21] Tangudupalli Mahesh Kumar, J. Sudhamani
“Analysis Of T-Beam Deck Slab Bridge In
Different Methods” International Journal For
Technological

Research In Engineering Volume 4, Issue 12,
August-2017,pp-2702-2708

[22] Haymanmyintmaung, kyawlinnhtat
“Investigation of Integral Bridge Effect under
Dynamic Loading” International Journal of
Scientific and Research Publications, Volume 7,
Issue 5, May 2017, ISSN 2250-3153, pp-567-574

[23] Eugene ]. O’'Brien and Damien L. Keogh
“Upstand Finite Element Analysis of Bridge
Decks” Elsevier Computers and Structures, 69
(6): 671-683 http://hdl.handle.net/10197 /4054

[24] V Raju, Devdas Menon “Analysis of
Behaviour of U-Girder Bridge Decks” Proc. of Int.
Conf. on Advances in Civil Engineering 2010, pp
28-32

[25] Junichiro Niwa a, Fakhruddin a, Koji
Matsumoto b, Yuji Sato c, Masahiko Yamada c,
Takahiro Yamauchi “Experimental study on
shear behavior of the interface between old
andnew deck slabs” Elsevier 2016

© 2019,IRJET | ImpactFactorvalue:7.211 | 1S09001:2008 Certified Journal | Page 1512


http://hdl.handle.net/10197/4054

