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National Roads Authority

Function:

… to secure the provision of a safe 
and efficient network of national 
roads …

Section 16 of the Roads Act 1993

� Established by Ministerial order under Section 16 o f the 
Roads Act 1993

� Autonomous body whose role is set out in the Act
� Operates within the non-commercial semi-state secto r
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Irish Road Network

o Roads are the dominant mode of internal transport
o Account for 89% of freight transport …

o … and 96% of passenger transport

National Road Network (as of end 2006):

National Primary 2,747km

National Secondary 2,679km

TOTAL 5,427km

Contains 2,184 bridges (EIRSPAN)

Carries 46% of Irish traffic
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Transport 21 outlines the capital investment framework through 
which the transport system in Ireland will be developed over the
period 2006-15

� Launched 1 November 2005

� €34.4 billion investment in transport infrastructure

� €16 billion Exchequer funding for national roads for the period 

2006 - 2015

� Additional €2 billion in private finance (PPP)
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Challenges

� Changes in design standards
� Increasing levels of traffic

� Deterioration of bridges
� Failure of bridge components

� Climate Change
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Infrastructure asset
� Pavement
� Bridges/culverts
� Retaining walls
� Tunnels
� Parapets/safety barriers
� Acoustic fences
� Sign gantries
� Lighting columns
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Bridges
EIRSPAN is the data base used to co-ordinate and 
integrate all bridge management activities on the 
Irish National Road system. 

� Launched 2001

� Currently 2,345 structures

� Implementation of Eirspan complete

� Assessment phase commencing

� Stage I: Assessment to 40 tonne loading

� Stage II: Further assessment where required
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Bridge types
Structure type Number % of total
Single span masonry arch 536 23
Multi-span masonry arch 298 13
Concrete slab 682 29
Slab/girder deck 175 7
Box beam deck 68 3
Retaining walls 178 8
Other 408 17

Total   2,345
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Need for inspection and assessment 

� Increased traffic loading

� Design/construction faults

� Abnormal loads

� Deterioration (corrosion, ASR, etc)

� Minimise disruptions and closures
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Deterioration
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Forms of deterioration

� Corrosion
� steel sections
� reinforcement
� cracked/spalled concrete

� Alkali-silica reaction
� Freeze-thaw damage
� Sulphate attack
� Conversion of HAC
� Mechanical damage

duratiNet
2nd Partners Meeting

QUB, Belfast 22-24 June 2009 

Taking account of deterioration

� Reduced cross-sectional area

� Modified concrete properties

� Modified steel properties

� Modified bond properties

� Modified structural behaviour
� Additional stress

� Condition factor
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Bridge rehabilitation/strengthening

� Component replacement
� Joints and Bearing replacement
� Beam replacement
� Re-decking

� Patch repair
� minor concrete repair
� reinforcement replacement
� cracked/spalled concrete

� Jacketing (steel or reinforced concrete_
� External post-tensioning
� Steel plate bonding, FRP strengthening
� Near-surface-mounted reinforcement
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Highways Agency documents relating to inspection an d maintenance:

� BD 63/07: Inspection of Highway structures
� BD 53/95: Inspection and records for road tunnels
� BD 54/93: Post-tensioned concrete bridges. Prioritisation of Special 

Inspections
� BD 54/93: Post-tensioned concrete bridges. Planning, organisation and 

methods for carrying out Special Inspections
� BA86/06: Advice Notes on the non-destructive testing of highway structures
� BD 62/07: As-built, operational and maintenance records for highway 

structures
� BD87/05: Maintenance and painting of steelwork
� BA72/03: Maintenance of road tunnels
� BD 89/03: The conservation of highway structures

Documents
Downloaded at: http://www.official-documents.co.uk/ document/deps/ha/dmrb/index.htm
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Highways Agency documents relating to structural as sessment:

� BD 21: The assessment of highway bridges and structures
� BA 16: The assessment of highway bridges and structures
� BD 44: The assessment of concrete highway bridges and structures
� BD 56: The assessment of steel highway bridges and structures
� BD 61: The assessment of composite highway bridges
� BA 51: Assessment of concrete bridges affected by steel corrosion
� BA 52: Assessment of concrete bridges affected by ASR
� BA 38:  Assessment of the fatigue life of corroded or damaged reinforcing  

bars
� BA 79: Management of sub-standard highway structures
� BA 39: Assessment of reinforced concrete half-joints
� BA 81: Whole life assessment of highway bridges and structures

Documents
Downloaded at: http://www.official-documents.co.uk/ document/deps/ha/dmrb/index.htm
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Documents
Downloaded at: http://www.official-documents.co.uk/ document/deps/ha/dmrb/index.htm

Highways Agency documents relating to repair/rehabi litation:

� BD 27: Materials for the repair of concrete highway structures 
� BA 43: Criteria and materials for the impregnations of concrete structures
� BD 48: The assessment and strengthening of concrete bridge supports
� BD 84: Strengthening of concrete bridge supports for vehicle impact using 

fibre reinforced polymers
� BD 85: Strengthening of concrete highway bridges using externally bonded 

fibre reinforced polymer
� BA 30: Strengthening of concrete highway structures using externally 

bonded steel plates
� BD 33: Impregnation of concrete highway structures  
� BD 79: Monitoring of substandard bridges
� BA 43: Strengthening, repair and monitoring of post-tensioned concrete 

bridge decks
� BA 83: Cathodic protection for use in reinforced concrete highway 

structures
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Ferrycarrig Bridge, Wexford, IRELAND

� Prestressed concrete beam-and-slab bridge

� Located in the South-west corner of Ireland, marine  
environment

� Offered to DuratiNET Activity 7 (Performance evaluat ion of 
repair systems and products) as a case study
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Ferrycarrig Bridge, Wexford, IRELAND

� Constructed 1980
� Length 125.6m, 8 equal spans (15.7m)
� Carried N11 single carriageway road over river Slane y estuary
� Precast, prestressed concrete beam-and-slab bridge
� Reinforced concrete piers and cross-heads
� Continuous except centre pier where there an expans ion joint
� Integral with abutments
� Piers consist of two separate walls encasing steel t ubular piles
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Ferrycarrig Bridge, Wexford, IRELAND

History of the structure:
� Principle Inspection carried out in 2002

using EIRSPAN procedures

� All components visually examined

� Structure in fair condition

Except for…

� Extensive cracking found in cross-heads and south ab utment

� Crack widths up to 3.5mm

� Larger cracks at exposed end of cross-heads

� Cracking not attributed to any specific structural mechanism
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Ferrycarrig Bridge, Wexford, IRELAND

History of the structure, continued:
� Special Inspection carried out in 2004 to determine  cause 

and extent of cracking, leaching and staining
� Detailed survey and crack mapping
� Small number of 50mm cores taken
� Structural assessment to determine load carrying ca pacity
� Also examine integrity of waterproofing and adequac y of 

parapets

Conclusions were:
� Serious cracking (0.1mm - 3.5mm) on all exposed surf aces
� Cracking did not follow line of reinforcement, ther efore not 

corrosion induced
� Cores indicated cracks extended past reinforcement and 

were not tapered indicating shrinkage or early ther mal 
contraction
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Ferrycarrig Bridge, Wexford, IRELAND

History of the structure,  continued:

Width and depth of cracks raised concerned about th e durability of 
the structure and it was decided to carry out a det ailed structural 
assessment to determine:

���� Deterioration mechanisms
���� Residual carrying capacity
���� Need for rehabilitation

Chloride ion content, cement content, carbonation, 
cover, half cell tests were also carried out on 
representative areas of:
���� Deck 
���� Cross-heads
���� Parapets
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Ferrycarrig Bridge, Wexford, IRELAND

Results of assessment:

DECK
���� 40/44 tonne HA capacity + 45 units of HB
���� SLS: minor levels of overstress at top of precast b eams at piers

PIERS
���� Sufficient flexibility to relieve creep and shrinka ge strain in deck 
���� Insufficient reinforcement to resist transverse shr inkage forces in 

cross-head
���� Torsion capacity in cross-head may also have been e xceeded 

(possibly during construction)

ABUTMENTS
���� Sufficient capacity
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Ferrycarrig Bridge, Wexford, IRELAND

Conclusions:

���� Cracking in cross-head due to insufficient reinforc ement for 
shrinkage and torsion: strengthening required

���� Chloride levels indicated high concentration in cov er zone, 
decreasing rapidly with depth

���� Waterproofing system failed throughout: replacement  required
���� Centre joint failed: replacement required
���� All mechanical bearings had failed: replacement req uired
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