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Abstract - The purpose of this paper is to dptize truss As Railways are the backbone of Indian society.
girder bridges and Vierendeel Girder Bridge with a span of 50 Different types of steel bridges for the railways can be
m and height of 7.5m railway loading with 8 panels. Later the constructed depending on the span and site conditions.
bridges are compared according to the most important Nowadays India has touched the sky-high limits by the
analysis outcome such as deflection, shear force, bendingdevelopment of monorail. But still, in the inter territory
moment ard weight of material. The analysis and design of thereisaneed of steel railway bridges, For this usually truss
single track bridge for modified broad gauge loading is done girder superstructures is preferred, this is because the truss
and further the optimization process is carried out. Principal girder are the main load carrying members and the depth of
of static analysis is applied keeping limit state design as its these load carrying member can be varied according to the
constraint. The opimization is carried by varying no. of panels  design.

by using Indian flat flange sections. In the present paper an
effort has been made to use the method of actual wheel load
application and to optimize the through truss bridges and
vierendeel girder bridge withdifferent Panels Analysis and

The truss girder bridges are also called open web
girder bridges or can also be summarised as lattice girder
bridges. From most of truss girders, a Pratt truss type is used

design of these bridges is done using STAAD-FBI(SS5)
(finite element analysis) software

Key Words - Vierendeel Girder, optimization, truss
girder, Pratt truss, deflection, warren.

1. INTRODUCTION

For the mass communication over a passage or gap
bridges are the structures which fulfill our needs. The
bridges which are generally used to carry railway traffic are
called railway bridges. Though there are number of different
types of bridges, the need of little time consumption in its
construction is very important. For this purpose the steel
bridges are generally preferred. As steel is an essential part
of modern bridges it is strong, can flex without fracturing
and has long life. New grades of steel increase the economic
advantages of steel, while ensuring that it meets the
increasing demand of high performance. Early bridges were
made of stone, wood and concrete. The arrival of the steam
train in the mid-18th century ushered a new era in bridge
design. A stronger material was needed as bridges were
required to carry heavier loads over longer spans. Iron was
first used to bridge the Tees River in England in 1741. By the
1880s, Steel had become a material of choice. Steel can be
used to build bridges of any length because of its durability
and ease of manufacture and maintenance.

because in this type chords carry the bending momentin the
form of direct tension or compression and verticals or struts
carry shear force. For short and medium spans it is
economical to use parallel chord trusses such as Warren
truss, Pratt truss, Howe truss, etc. to minimise fabrication
and erection costs. Especially for shorter spans the warren
truss is more economical as it requires less material than
either the Pratt or Howe trusses. However, for longer spans,
a greater depth is required at the centre and variable depth
trusses are adopted for economy.

2. METHODOLOGY

Collection of relevant research data from national
and international journals, Technical magazines, reference
books and through internet.

1. To study various components of Railway bridge with a
case study of existing and proposed railway over bridge

2. To prepare model of girders in structural analysis
software.

3. After the preparation of models loading condition and
Boundary conditions are prescribed.

4. Then analyze the structure by using structural analysis
software.

5. Conclusions will be drawn from results of analysis.
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Fig -1: Truss Girder Bridge

3. ANALYSIS AND RESULT DISCUSSION

Modelling and Analysis of 50 m Single Lane Through
Truss Railway Bridge and Vierendeel Girder Bridge
(considered for project) using actual application wheel load
is done. Creation and modification of the model, completion
of analysis and optimization of the design with development
of the output are all accomplished using this single interface.
The scope of work is three fold

[1] To create model of a 50 m span Single Lane
Through Truss Girder Bridge and Vierendeel Girder Bridge,

[2] The Optimization of both Bridge Superstructure
is done for 8 panels,

[3] To Compare Weight and Deflection of the
structure.

The first phase includes generating a Single Lane
Through Truss Railway Bridge and Vierendeel Girder Bridge
of 50 m span whose one end is hinged and other is roller.
The width of girder is kept as 5 m for each passage of train
and height of gider as 7.5 m Conforming To The Case Study
and Bridge. The stringers are spaced at .68 m after actual
site visit. The distance between the stringer and the main
girder is kept min of 1.66 m.

The second phase of model development includes
the optimization of the same with 6 panel, 8 panel and 10
panel. During the optimization process, a different cross-
section will be assigned to the top chord members, bottom
chord members, diagonal members, vertical members, cross
girders, and stringer members. Then the analysis and design
is carried out till all the members remains safe and the
required results are obtained using STAAD PRO V8i.

Case 1 : Establishment 8 Panel Truss Girder
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Fig 2-: Modelling Truss Girder Bridge
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Fig -3: Analysis and Desihn Truss Girder Bridge
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Fig 4: Displacement for Truss Girder

© 2016, IRJET | Impact Factor value: 4.45

ISO 9001:2008 Certified Journal | Page 3067



’,/ International Research Journal of Engineering and Technology (IRJET) e-ISSN: 2395 -0056

IRJET Volume: 03 Issue: 06 | June-2016

www.irjet.net

p-ISSN: 2395-0072

[#] FINAL TRUSS & PANEL - < Untitled 1>

E=mE=m ==

]

bl
Max: 0.035

kNm

Load 1 : Bending 7
Moment - kNm

Fig 5 : Bending Moment for Truss Girder
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Fig 6 : Shear Force for Truss Girder
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Fig 7 STAAD Output Viewer for Truss Girder

Load 1: Shear Y
Force - kN
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Case 2: Establishment of 8 panel Vierendeel Girder
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Fig 8 Modelling Vierendeel Girder Bridge
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Fig 9 Rendered View of Vierendeel Girder Bridge
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Fig 10 Displacement for Vierendeel Girder
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Fig 11 Bending Moments for Vierendeel Girder
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Discussion of Results

Following Results are obtained For 8 Panel Truss
Girder and Vierendeel Girder

1.Displacement Results

Sr No. Girder Type Displacement in mm
1 Truss Girder 12.33
2 Vierendeel Girder 37.24
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Fig 12 Shear Force for Vierendeel Girder
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Fig 13 STAAD Output Viewer for Vierendeel Girder

Therefore Displacement for Vierendeel Girder is
66.87 % more than truss girder for a given standard loading.

Displacement in mm
40 37.24
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15 12.33 Displacementin
10 mm

o
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Fig 14 Final Displacement for 8 Panel Girder

2.Weight of Structure
Sr No. Girder Type Weight of Structure
in kN
1 Truss Girder 3085.17
2 Vierendeel Girder 2891.24

Therefore Weight of Structure for Vierendeel Girder is
6.28 % less than truss girder for a given standard
loading
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Fig 15 Final Weight of Structure for 8 Panel Girder
4. CONCLUSION

The main observations and conclusions drawn are
summarized below:

1) An Uncommon Structure i.e. Vierendeel Girder is
analysed and its various parameters are studied

2) Displacementis observed more in Vierendeel Girder
and is increases as number of panels increases

3) Weight of Truss Girder is more than Vierendeel
Girder and optimum weight is observed in 6 panels
with 15% more than Vierendeel Girder.

4) InVierendeel Girder joints are easy to construct as
all members are joined perpendicularly whereas in
case of Truss Girder Crowding of members takes
place hence tedious job for installation.

5) Modifications and Maintenance is
Vierendeel Girder.

easy for
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