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Abstract : Designing a bridge is an important stage in the life of a bridge. In India, there are various codes used to design the
bridges. Each code has different design provisions and methods. In this study, IRC codes are used to design slab bridge and T-
beam bridge based on the limit state method. In this study, a T-beam bridge with three single spans of 10m & 15m length is
designed as per IRC codes and analysed with STAAD pro software for moving load & Seismic loads. The IRC Class 70R & Class
A loading are considered for applying the moving load whereas the seismic load is considered for different zones with different
soil type. It has been observed that with the increase in span the results also gets increased when there is a change in loading from
Class A to Class 70 R.

IndexTerms - T-beam Bridge, Slab Bridge, Class A Loading, Class 70R, STAAD pro

I. INTRODUCTION

Highway bridges have been designed and built since the advent of the wagon, and the general structure types used and described
in this chapter are not likely to change. There are many areas where these structure types can be improved—hence the need for
future research. The research needs for highway bridges (and for that matter, bridges of all uses) fall into five general areas:

1. To optimize structural systems

To develop ways to extend service life

2.

3. To develop systems to monitor bridge conditions

4. To develop details and methods to accelerate bridge construction
5.

To develop a full life cycle approach to bridge data management

1.1 SLAB BRIDGES

Slab bridges are generally the simplest bridge cross section. It can be used for single span and multi-span bridges with span length
up to 12m. For short spans, one solid reinforced concrete slab spans between two abutments with no intermediate supports.
Simple reinforcement design is enough to carry the load. For longer spans, care needs to be taken to mitigate the extra self-weight
introduced by the thicker slab. This can be achieved by adding pre-stressing bars to control the crack and deflection, and/or
introducing “voids” into the slab to reduce its deadweight.
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1.2 T-BEAM BRIDGE

T- beam bridges have cast-in-place, reinforced concrete beams with integral deck sections to either side of the tops of the beams.
In cross section the beams are deeper than their deck sections, which produces the T-shape that gives them their names. The
primary reinforcing steel is placed longitudinally in the bottom of the beam to resist the tension (the forces that would pull apart)
on the beam. The deck that forms the top part of the T-shape is subject to compression (forces that squeeze or push it together).
As concrete resists compression, it is concentrated in the deck along with less substantial reinforcing steel laid across the width of
the bridge.

Figure 2:- TBeam Bridge

1.3 Need for Research

The construction of bridges is done with the help of different IRC codes which are published with different design philosophy. In
this study, T-beam and slab beam bridge superstructure has been analysed, designed and then comparison is made between these
designs in order to determine which design methodology is most preferable design method or code for these RCC bridges.

1. Objectives

The objectives of the present study are-
»  To study the comparison of Slab bridge and T-Beam bridge.

» Modelling of Slab Bridge and T-Beam Bridge using Staad Pro.
> Analysis of Slab bridge and T-Beam Bridge using Staad Pro.
» To carry out study by comparing the results of the Slab bridge and T-Beam Bridge.

2. Methodology

Following methodology has been adopted for the analysis of Slab bridge and T-Beam bridge
e Literature Review: Conduct a complete literature study to acquire essential information on the behaviour of bridge
structures under various loads. This stage aids in understanding the available research, methodology, and design
approaches pertinent to the analysis.
e Bridge Selection: Select relevant bridge for the analysis. Consider bridges with various spans, structural systems and
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compare a range of reactions.

e Data Collection: Collect all relevant data on the chosen bridges, such as drawings, structural plans, material qualities, and
site-specific information. This data will provide the foundation for the analysis and modelling.

e Structural Modeling: Using appropriate structural analysis tools, create three-dimensional (3D) models of the chosen
bridges. Represent the shape, mass distribution, and connections of the construction components precisely.

e Comparative Evaluation: Compare the reactions and performance of the selected bridges. Examine parameters such as
maximum Bending moments, Shear force, reactions, and overall bridge behavior.

3. Modelling of Slab bridge and T beam Bridge

STADD Pro. is the software used for modeling, analysis, and design of the structure. This software includes various country
design standard it also includes Indian standard codes. it’s a software where, modeling of structure, properties, and loading and
load combination specification, applied analysis and design are carryout. The software has given the utilization ratio which shows
the suitability of members as per codes.
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Figure 3:- T-beam bridge model

Figure 4:-3D Rendered model of T-Beam bridge in Staad Pro
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Figure 5:- Slab bridge Model

Figure 6:- 3D Rendered model of Slab Bridge in Staad Pro
4. Load Applied

The Loads applied on the structure is
e Dead Load:-
1. Selfweight
2. Crash Barrier Load:- 15.636 kN/m
e Moving Load:- Class 70R and Class A Loading
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Figure 9:- CLASS A Loading Diagram as per IRC6 : 2017

Vehicle Type Ref: |4
Width |2

Load (kN) | Dist (m)

1 80

2 120 3.960000038
3 120 1.519999980:
4 170 2130000114
5 170 1.370000004:
6 170 3.045999952
7 170 1.370000004:
8

b
Figure 11:-IRC CLASS 70 Load applied in STAAD Pro
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Vehicle Type Ref: |3
Width |2

Load (kN) | Dist (m)

1 27

2 27 1.100000023
3 113.9999923 3.200000047
4 113.99999231 1.200000047
g €3 4.300000190°
B 68 3 '
7 63 3

8 68 3

9 i

Figure 12:- IRC CLASS A Loading in STAAD Pro

Y
Figure 13:- IRC CLASS A Load applied in STAAD Pro

5. Results

From the analysis of the bridges the results are formulated for span 10m and 15m with vehicle load applied on it. The results are
as follows.
1. Comparison of Maximum bending Moment

Maximum Bending Moment
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Figure 14:- Maximum Bending Moment in Slab and T-beam of 10m and 15m span
The above graph shows the result of maximum bending moment for Span 10m and 15m. In this the bending moment is
directly proportional to the length and main reinforcement i.e. Ast. The main reinforcement required for the slab should be
1% of the area of member and for T-Beam its 2% for Area of the member. As the Area of the slab is more as compared to the
size of T-beam thus the bending moment is more for slab bridge.
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2. Comparison of Maximum Shear force.

Maximum Shear Force
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Figure 15:- Maximum Shear Force in Slab and T-beam of 10m and 15m span
The above graph shows the result of maximum shear force for Span forlOm and 15m. In this the shear force is directly
proportional to the stirrups and distributing bars i.e. Ast. In slab there are both distribution bars and stirrups where as in T-
beam has only stirrups. Shear force is also related to cracks, the slab is more prone to shear failure.

3. Comparison of Deflection

Maximum Deflection
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Figure 16:- Maximum Deflection in Slab and T-beam of 10m and 15m span
The above graph shows the result of maximum Deflection for Span for 10m and 15m. In this the Deflection in slab is less

than the beam deflection as the depth of slab is more than the width of T-beam which gives more support and resistance to
deflection to slab.

4. Comparison of Maximum Reaction

Maximum Reaction
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Figure 17:- Maximum Reaction in Slab and T-beam of 10m and 15m span
The above graph shows the result of maximum reaction for Span for 10m and 15m. As the weight of the slab bridge is more
the overall reaction tends to be increased. While the T-beam bridge has less deck slab thickness and less weight as compared

to the slab bridge thus the overall weight of T-beam bridge is also less. The reaction increases with increase in length of the
bridge.

JETIR2311562 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 542


http://www.jetir.org/

© 2023 JETIR November 2023, Volume 10, Issue 11 www.jetir.org (ISSN-2349-5162)

6. Conclusion

From the analysis of the bridges on STAAD Pro following conclusions are carried out
1. The result for Bending Moment & Shear Force shows the T-beam bridge has effective results as compared to Slab
Bridge
2. The result of Maximum Deflection shows a slight change in the behavior as the slab bridge has les deflection than T-
beam bridge
The maximum reaction at the support of the bridge have difference of more than 26 %
Comparing the span of 10m to 15m the result values gets increased by almost more than 20% overall
5. The Structural performance of the T-beam bridge is better than the slab bridge depending upon the loading parameters
for Class 70R+70R+ClassA loading conditions.

> w

6. The slab bridge is good for lower spans but the T-beam bridge is better for longer span.

7. The overall amount of reinforcement required for slab bridge will be significantly more than the T-beam bridge, thus the
cost of construction also gets increases.

8. Overall the results shows the T-Beam bridge is 25-30% less values as compared to Slab Bridge.

9. Hence the T-beam bridge which is widely used for construction purpose shows better results than the Slab bridge.
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