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1,336,286,256 (1.3 billion) people (recorded in May 2016), more than a sixth part of the
world's population. India also has a dense network of railways connecting almost parts
of the country for business and general purposes. Here in India railway system is
divided in four segments which are East central railways, West central railways, North
central railways, South central railways. An Indian railway is the most commonly
system used for travelling by Indian peoples. With the increase in population Indian
railway system also requires to be upgraded for the further enhancement to complete
the population needs.

India is a country with high population growth and

In India growth rate of development in the railways is increasing at a very faster rate.
New and modern techniques are identified and are implemented to support the
development of Indian railways. Researchers are devoting their keen interest in
railways to have the appropriate and suitable outcome for its development. Vast
development can be seen in the railways as a modern transport system. Research and
development in any field enables the use of modern methods and ways for its
development. For this study a case of existing railway project of third line is considered
for this study. This project is in the development stage and it comes under RVNL (Rail
Vikas Nigam Limited). RVNL is an Government body taking full care of Indian
Railways system. With the overall study of Indian railways an Unit U-Girder system is
taken as the main focus of study. The concept of U-shaped bridge girder is now being
adopted at a big pace in urban metro rail projects and for substitution of old bridges
where there is a constraint on vertical clearance. These bridge decks are commonly
designed using simplified methods that assume beam activity of the webs in the
longitudinal direction and identical flexural action of the deck slab in the transverse
direction. In this study techniques and methods which is suitable for the betterment and
improved performance of railway system is used.
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Introduction

At present we are so much used to the Railways department for carrying out logistics of
materials and humans. Before 1825, the world was a different world. The origin could be
traced back to 1784 when the mail coaches were introduce carrying mails. The horses were
pulling the wheeled vehicles on wooden rails that were replaced with iron plates called ‘plate
laying’. The horses were replaced with steam engines with eh introduction of using coal as
energy. The first steam engine was created by Nicholas Joseph Cugnot and was later on
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modified by Richard Trivithick and William Murdoch. This modification later on brought
about the public railway designed by George Stephenson. The idea of public railway
transport spread throughout the world. In India, the railways developed under the patronage
of the East India Company, having the first train between Mumbai and Thane, 16th April
1853.

Looking into the advantages of the railway system, it can be broadly classified to economic
based, social based, political based. For the economic based, we can consider that it brings
about industrial development and growth, employment opportunities, increased mobility of
people, stabilization of prices, transportation of food and clothes and increases land value.
For social based we can consider aspects like access to religious places, provision of cheap
mode of transport and broadening social outlook. For political aspects we could consider
unity of different castes, mobilization of troops and equipment during emergencies, easy
control of administration and helping for migration of population.

The railways of modern times have to resort to most advanced techniques and measures, it
they want to retain their position in future. Some of the techniques are electronic machines
devised to control train movements, operate signals, preparing timetables for train, audible
operated signal, providing mobile library, providing dining cars, introduction of multi current
locomotives, providing television apparatuses at level crossing, crewless freight trains,
refrigerator trains carrying food, container service.

Methodology

The research team developed the basic designs to carry out an initial evaluation of
the design details with regard to construction and implementation of continuous
precast, pre tensioned girders. The design parameters such as the girder type, strand
sizes, girder spacing, material properties, etc. were selected such that they are
representative of typical bridges in Indian Railways. The concrete strengths at
service and at release were limited to values commonly available from railways pre
casters. Different design methodologies based on assumptions were evaluated to
determine their impact on the final design loads and thermal effects. The potential

key design constraints evaluated were as follows.

e Deflection.

e Serviceability stresses under live load and thermal gradient.
e Flexure-shear interaction at supports.

e Shear demand on thin webs plus duct placement.

e Moment demand and ultimate strength.
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The Methodology of the work Started with the scheduling of the work of the
construction of the 3 line railway bridge. The concept and the reference were

taken from the metro rail concept.

n the metro rail concept such rail bridges are developed and they are performing
outstandingly. Taking the same consideration in mind the department of Indian
railways are also taking the similar steps to improve the railway bridges
performance by implementing in the new projects of Railway. As Delhi metro is the
advanced transportation seen in the Delhi now a days with the lesser problems of
serviceability there guidelines according to the Indian railway department can be

used for betterment.

There are basically four types of Slabs used in the railway construction which are

mentioned below:

e PSC Slab (U Slab of standard 13.44 Span length)
e Single Bent Slab

e Double Bent Slab

e Steel Girder (Plate Girder)

Among these four types of slabs in the 3™ line west central railway project U-Slab Cast-
in-situ is used for the construction which comes with various advantages meant for

efficient and better rail route system.

U-Slab are the Casted slabs used in the railway construction sites and are stressed and

casted at the location without erection method. Below is the image of U-slab Cast-in-Situ
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Sectional View of the used U slab Cast in-situ for Rallway

Conclusion

In India Delhi Metro Rail system is using the advanced techniques for the comfortable

travelling of Indian peoples. Delhi metro rail system uses U-slab system of defined span

length for the railway lines and is also showing good performances till now so a similar

method can also be used in the Indian railways for new west central railway project of 3"

Line railway in Madhya Pradesh.

Cast-in-situ can be better option for the railways and can be further implemented in the other

rail route construction.

Reference

1. 1 ‘Principles of Railway Engineering’ by S.C. Rangwala
2. AASHTO (2010). AASHTO LRFD Bridge Design Specifications. 4th Edition,
American Association of State Highway and Transportation officials (AASHTO),
Customary U.S. Units, Washington, D.C.
3. Abdel-Karim, A. and M.K. Tadros (1992). Design and Construction of Spliced I-
Girder Bridges. PCI Journal, Vol. 33, pp. 114-122.



© INTERNATIONAL JOURNAL FOR RESEARCH PUBLICATION & SEMINAR [=]3e[m]
m ISSN: 2278-6848 | Volume: 07 Issue: 06 | July — September 2016 %

IS Paper is available at www.jrps.in | Email : info@jrps.in

4. Abdel-Karim, A. and M.K. Tadros (1995). State-of-the-Art of Precast/Prestressed
Concrete Spliced I-Girder Bridges. Precast/Prestressed Concrete Institute, Chicago,
IL, 143 pages.

5. Kaar, P.H., L.B. Kriz, and E. Hognestad (1960), Precast-Prestressed Concrete
Bridges, 1. Pilot Tests of Continuous Girders. Journal of PCA Research and
Development Laboratories, 2(2), pp. 21-37.

6. Koch, S. (2008). Prestressed PCBT Girders Made Continuous and Composite with a
Cast-in-Place Deck and Diaphragm. Master of Science Thesis, Virginia Polytechnic
Institute and State University, Blacksburg, Virginia, 140 pages.

7. Leonhardt, F. (1982). Bridges: Aesthetics and Design. First Edition, Deutsche
Verlags-Anstalt, Stuttgart, Germany.

8. Lounis, Z., M.S. Mirza, and M.Z. Cohn (1997). Segmental and Conventional
Precast Prestressed Concrete I-Bridge Girders. Journal of Bridge Engineering, Vol.
2, pp.73-82.

9. Mattock, A.H. and P.H. Kaar (1960). Precast-prestressed Concrete Bridges IlI:
Further Tests of Continuous Girders. Journal of PCA Research and Development
Laboratories, 2(3), pp. 51-78.

10. Miller, R.A., R.W. Castrodale, A. Mirmiran, and M. Hastak (2004). Connection of
Simple Span Precast Concrete Girders for Continuity. National Cooperative
Highway Research Program, Report 519, 203 pages.

11. Mirmiran, A., S. Kulkarni, R. Miller, M. Hastak, B. Shahrooz, and R. Castrodale
(2001b). Positive Moment Cracking in the Diaphragms of Simple-Span Prestressed
Girders Made Continuous. SP 204 Design and Construction Practices to Mitigate
Cracking, E. Nawy, Ed., American Concrete Institute, Detroit, pp.117-134.

12. Newhouse, C.D., C.L. Roberts-Wollmann, and T.E. Cousins (2005). Development
of an Optimized Continuity Diaphragm for New PCBT Girders. FHWA/VRTC 06-
CR3, Virginia Transportation Research Council, 77 pages.

13. Nikzad, K.A., T. Trochalakis, S.J. Seguirant, and B. Khaleghi (2006). Design and
Construction of the Old 99 Bridge — An HPC Spliced Girder Structure. PCI Journal,
Vol. 23, No. 18, pp. 98-1009.

14. Oesterle, R.G., J.D. Gilkin, and S.C. Larson (1989). Design of Precast-Prestressed
Bridge Girders Made Continuous. National Cooperative Highway Research
Program, Report No. 322, Transportation Research Board, Washington, D.C.



© INTERNATIONAL JOURNAL FOR RESEARCH PUBLICATION & SEMINAR [=]3e[m]
m ISSN: 2278-6848 | Volume: 07 Issue: 06 | July — September 2016 E%

IRDS Paper is available at www.jrps.in | Email : info@jrps.in

15. Poon, Sandy Shuk-Yan (2009). Optimization of Span-to-Depth Ratios in High-
Strength Concrete Girder Bridges. M.A.Sc Thesis, University of Toronto, Canada,
146 pages.



