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1 Arup

Many concrete structures constructed between the 1950s and 1970s may have strength 
deficiencies in shear when assessed against today’s design standards. Strengthening concrete 
sections for increased shear resistance can be difficult due to access constraints and a reluctance 
to disturb the operation of the structure. 

For concrete box-girder bridges under refurbishment, methods to strengthen the webs are 
necessary to increase the shear resistance of the structure and extend the service life of the 
bridge. Such methods require consideration of strain compatibility between the existing shear 
reinforcement and new reinforcement at the Ultimate Limit State (ULS). Existing design 
guidance on this is found to be limited within Australian Standards.

This paper shall propose a practical design method for the application of vertical post-
tensioning using hot-rolled steel bars to supplement the existing shear resistance of existing 
concrete box-girder. It will draw on the provisions of both the Australian and Canadian design 
standards and will offer a design method which can be applied in conjunction with the 
standards.


