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Repair and strengthening of 
masonry arches.

Network Rail’s Experiences

Is strengthening necessary?
Brian Bell, Network Rail
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Presentation outline

• Arch bridges
• Deterioration and repair
• Strengthening 

– Considerations
– Techniques

• Further reading
• A new development



Each arch bridge is unique

Small …



high …

181’ (approx 60m) main span, 169’ (approx 55m) above watercourse

main spans 128’ (39m), rise 24’ (7m)

daring designs …



long …

37 semi circular brick arches, 1475’ (450m) long (contains 11m Dutch bricks)

long…

http://en.wikipedia.org/wiki/File:Ouse_Valley_viaduct.jpg


sometimes do funny jobs …



and can be picturesque!



• They tend to very long lasting

• But they do suffer from wear and tear



Natural deterioration



Damage



Repair methods - repointing

Pointing mortar 
must be weaker 
than masonry in 
arch



Repair methods - grouting



Repair methods – patch repair

Try to match 
physical properties 
of the new units 
with those of the 
existing units



Repair methods – patch repair

Try to match 
physical properties 
of the new units 
with those of the 
existing units



Ring separation



Repair method - through ring 
stitching



Pier/abutment movement



Pier/abutment movement



Pier/abutment movement



Repair methods - underpinning



Spandrel movement



Repair methods – pattress plates



Parapet damage



Repair methods – repair/upgrade



Inadequate capacity



Strengthening considerations
• Consider carefully before 

specifying
– Can foundations take increased 

loading?
– Are load paths within arch altered?
– Will arch be stiffer afterwards? 
– Are suppliers’ published claims reliable?
– Will arch be unacceptably weakened as 

part of installation process?
26



Laboratory test method



Strengthening - concrete saddle

Saddling video

file:///C:/Documents and Settings/praf1/My Documents/BridgeForum/IBF/Web/ibf2009/..\..\..\Photos\Movies etc\Shugborough.wmv


Strengthening - prefabricated liners



Strengthening – near surface reinforcement



Strengthening – through arch reinforcement



Other methods

• Relieving slab
• Sprayed concrete
• Thickening surface



Recommended reading

CIRIA report C656 available 
for free download or purchase 
from

www.ciria.org



The Sustainable Bridges Report
• Chapter 4.5 describes 

repair and strengthening 
techniques for arch 
bridges

• Appendix C looks at 
strengthening in more 
detail
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www.sustainablebridges.net
“project reports”

http://www.sustainablebridges.net/


Thank you
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