
Malahide Viaduct Collapse 
   

21st of August 2009 

International Railway Safety Conference 
090821 

 

 



RSC/RAIU: 

International Railway Safety Conference 
090821 

 

 

Regulation 
Causal 

Investigation 

Approval 
(Assets/SMS) 

Audit and 
Monitoring 

Compliance 
Investigation 

 

Enforcement 

functional separation 



International Railway Safety Conference 
090821 

 

 



Location: 

• Approximately 15km north of Dublin 
• Double track  
• 45 train movements/day each direction; 

– Inter city service to Belfast 
– Inner/outer suburban 

• Max line speed 145 kph 
• Typical suburban DMU consist 6 piece with c. 

6-700 pax at rushour 
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Collapse: 
• No alignment problems identified in recent 

inspection/monitoring  
• 17.50 Pearse/Dundalk passed c. 18.20 with no 

observed problems 
• 18.07 Balbriggan/Connolly passed c. 18.21-22, 

driver noted partial collapse of ‘down’ line 
• Driver of 18.07 stopped in Malahide and 

walked back to inspect by which time (15 
minutes?) both lines had substantially failed  

• Failure was ‘catastrophic’ 
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Prevailing Conditions: 
• Subject to relatively aggressive tidal flows  
• Collapse occurred at low tide (high tide was 12.44) 
• Tides were high but not excessively so; 

– not  at lunar cycle max (c. 3.9m but 4.26m at full moon 090825) 
– Tides range not at max (projected 4.71 m at equinox 090922) 
– No significant wind generated surge 

• c. 45mm rain Wednesday/Thursday, heavy but again 
not excessive. 

• Last trains over ‘up’ and ‘down’ were DMU’s i.e. not 
heaviest loadings 

• No other extenuating/unusual circumstances 
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Investigations 
• RU investigation 
  internal investigation 

 

• RSC investigation 
   Compliance investigation 
 

• RAIU investigation 
  No blame investigation 
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RAIU investigation: 
• Mobilised immediately to site following 

notification.   
 

• Appeal to public for information; 
 
 

• Date collection phase; 
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Viaduct History: 
• Broad-Meadow estuary spanned by 2 x causeways 

and the viaduct, total 1800m 
• Original timber structure c. 1843,  

– 11 equal spans 
– piers founded on piles 
– serious ‘decay’ identified 1859. 

• Rebuilt 1860 with masonry piers and wrought iron 
lattice girder deck. (cost c .£12,000) 

• Viaduct c. 176m, 12 spans (2 x c.12.25m at each end, 8 x 
c.15.85m central)  

• Deck replaced with pre-stressed concrete beams      
c. 1960 (‘rip-rap’ rock armouring to protect piers added?) 
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Piers: 
• Subsequent to construction of timber viaduct 

stones placed to protect piles/piers forming   c. 
40m wide submerged embankment. 

• Current piers; 
– 11 ‘identical’ cut stone 
– date from 1860 reconstruction 
– founded  c. 4.5m below rail level on submerged bank 

of rock 
– foundations are within the tidal range (approx ½m 

above mean sea level) 
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RSC actions: 
• Compliance investigation; 

– share technical evidence with RAIU unless 
compromised by COI  

– conduct independent interviews 
• Approval of; 

– re-use of existing residual structure 
– replacement structure  

• Safety adequacy of; 
– interim working arrangement, particularly signalling 

and control 
– other  major structure, particularly those at risk of 

scour 
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Media Response:  



Media Response:  
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• Steep organisational learning curve 
• Clear that role of RSC not understood 
• In context of RSC risk based inspection regime 

viaduct didn’t appear on the radar 
• Questions ; 

– Should it have? 
– Have we got the balancing act right? 
– To what extent should public expectation drive 

strategy? 
– What do we need to do to be better prepared? 
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RSC issues: 



Thank you for your attention 
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