
 
 

University of Birmingham

Modelling railway prestressed concrete sleepers
(crossties) with holes and web openings
Kaewunruen, Sakdirat; Gamage, Erosha Kahawatta; Remennikov, Alex

DOI:
10.1016/j.proeng.2016.08.556

License:
Creative Commons: Attribution-NonCommercial-NoDerivs (CC BY-NC-ND)

Document Version
Publisher's PDF, also known as Version of record

Citation for published version (Harvard):
Kaewunruen, S, Gamage, EK & Remennikov, A 2016, 'Modelling railway prestressed concrete sleepers
(crossties) with holes and web openings', Procedia Engineering, vol. 161, pp. 1240-1246.
https://doi.org/10.1016/j.proeng.2016.08.556

Link to publication on Research at Birmingham portal

General rights
Unless a licence is specified above, all rights (including copyright and moral rights) in this document are retained by the authors and/or the
copyright holders. The express permission of the copyright holder must be obtained for any use of this material other than for purposes
permitted by law.

•Users may freely distribute the URL that is used to identify this publication.
•Users may download and/or print one copy of the publication from the University of Birmingham research portal for the purpose of private
study or non-commercial research.
•User may use extracts from the document in line with the concept of ‘fair dealing’ under the Copyright, Designs and Patents Act 1988 (?)
•Users may not further distribute the material nor use it for the purposes of commercial gain.

Where a licence is displayed above, please note the terms and conditions of the licence govern your use of this document.

When citing, please reference the published version.
Take down policy
While the University of Birmingham exercises care and attention in making items available there are rare occasions when an item has been
uploaded in error or has been deemed to be commercially or otherwise sensitive.

If you believe that this is the case for this document, please contact UBIRA@lists.bham.ac.uk providing details and we will remove access to
the work immediately and investigate.

Download date: 09. Apr. 2024

https://doi.org/10.1016/j.proeng.2016.08.556
https://doi.org/10.1016/j.proeng.2016.08.556
https://birmingham.elsevierpure.com/en/publications/13f78051-f80d-4860-86ce-192bf8e00892


 Procedia Engineering   161  ( 2016 )  1240 – 1246 

1877-7058 © 2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the organizing committee of WMCAUS 2016
doi: 10.1016/j.proeng.2016.08.556 

ScienceDirect
Available online at www.sciencedirect.com

aBirmingham Centre for Railway Research and Education, The University of Birmingham, Birmingham, B15 2TT UK 
 bDepartment of Civil Engineering, School of Engineering, The University of Birmingham, Birmingham, B15 2TT UK           

 cSchool of Civil, Mining and Environmental Engineering, University of Wollongong, Wollongong, NSW 2502 Australia 

Keywords:

E-mail address:

© 2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of the organizing committee of WMCAUS 2016

http://crossmark.crossref.org/dialog/?doi=10.1016/j.proeng.2016.08.556&domain=pdf


1241 Sakdirat Kaewunruen et al.  /  Procedia Engineering   161  ( 2016 )  1240 – 1246 

c

s

c

s

cc

ct

Ec

Es

CDP

GF
P



1242   Sakdirat Kaewunruen et al.  /  Procedia Engineering   161  ( 2016 )  1240 – 1246 

c 
c 

c 
cc 
ct 

GF 



1243 Sakdirat Kaewunruen et al.  /  Procedia Engineering   161  ( 2016 )  1240 – 1246 

Fb0/fc0 

s 
s 

s 



1244   Sakdirat Kaewunruen et al.  /  Procedia Engineering   161  ( 2016 )  1240 – 1246 



1245 Sakdirat Kaewunruen et al.  /  Procedia Engineering   161  ( 2016 )  1240 – 1246 



1246   Sakdirat Kaewunruen et al.  /  Procedia Engineering   161  ( 2016 )  1240 – 1246 

Structural Control and Health Monitoring

Modern Railway Track
Railway applications. Track. Concrete sleepers and bearers. Prestressed monoblock sleepers

Proceedings of the Institution of Mechanical Engineers: Part F Journal of Rail and Rapid Transit

AusRAIL Plus 2007

Electronic Journal of Structural Engineering
Proceedings of the Institution of Civil 

Engineers: Transport,

Engineering Structures

ASCE J of Structural Engineering

Experimental Techniques


