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1. Presentation of Infrabel



As a driver of sustainable 
mobility, we work 24 hours 
a day, 7 days a week, to 
guarantee a safe and reliable 
rail network, serving individuals 
and companies. 
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10,249
signals act as interface 
between the signal box 

and the driver

3,607
km of lines cover 

virtually the whole 
of the territory 

4,099
points and crossings

(main track switches) are activated 
by the traffic controllers 

4,500
trains (routes) 
on average are 

followed each day

1 
Railway Operations Center

11.749
civil engineering 

structures (e.g. bridges 
and tunnels)

34
signal boxes 

managing traffic in real time

On the Belgian network
1. Presentation of Infrabel
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On the Belgian network
Civil engineering structures

Column1 Area CE Area NE Area NW Area SE Area SW TOTAL

Unterpass 236 620 611 980 596 3043

Passenger tunnel 37 109 94 127 94 461

Overpass 187 294 183 414 255 1333

Footbridge 25 22 13 56 39 155

Railway Tunnel 22 20 3 77 7 129

Culvert 145 577 785 1114 583 3204

Retaining wall 320 313 187 1356 428 2604

Rock face 0 0 0 341 80 421

Reinforced slope 1 0 2 4 5 12

Noise barrier 67 103 29 30 4 233

Buffer reservoir 12 41 2 20 4 79

Others 13 40 3 18 1 75

TOTAAL 1065 2139 1912 4537 2096 11749
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On the Belgian network
Arch bridges – Year of construction



2. Asset Management



2. Asset Management

Asset Management – Reference documents
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Asset Management – Definition
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Asset Management - Definition
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2. Asset Management

Maintenance strategies

reactive maintenance

corrective measures

preventive maintenance

preventive measures

predictive maintenance

differentiated measures

Corrective
Maintenance (CM)

• incident-based
maintenance

• run to failure
or breakdown
maintenance

Time Based
Maintenance 
(TBM)

• Maintenance work 
is performed 
periodically

Condition Based
Maintenance 
(CBM)

• Maintenance work 
is performed  
depending on 
bridge condition

Reliability 
Centered 
Maintenance 
(RCM)

• Maintenance 
work is based on 
reliability of the 
bridge

• Probability of 
failure (reliability 
index)

Risk Based 
Maintenance (RBM) 

• Using RCM

• Considering 
probability of 
failure & 
consequences of
failure
(unavailability of
line)
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2. Asset Management

Bridge Management (UIC 778-4)
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TECHNICAL INVENTORY
DATABASE

• Data & Information
• Up-to-date?
• Check + Corrections
• Traceability

INSPECTIONS

• Planning
• Checklist
• Follow Up = KPI
• Status Report
• Evaluation

MAINTENANCE WORKS
RENEWAL

• Action needed?
• Objective criteria
• Pluriannual Budget
• Technical 

Specifications
• Execution

Internal Regulation
RTV KW 02 

Maintenance of Bridges

DATABASE CIVIL ENGINEERING
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Primaire veilighid Secundaire veiligheid

DATABASE CIVIL ENGINEERING



• Identification (unique)

• Localisation (GPS coordinates) & 
access

• Geometrical data

• Plans - Design note - Design load

• Contract with third parties

• Correspondence

• Inspection reports

• Financial information
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Primaire veilighid Secundaire veiligheid

DATABASE CIVIL ENGINEERING

3. Infrabel – Rational Mantenance
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Primaire veilighid

Secundaire veiligheid

BRIDGE INSPECTIONS

3. Infrabel – Rational Mantenance

q Alternation of “Detailed“ and “Systematic” inspection

q Time line = 2 year

q Monitoring of any remaining 3% in year A+2

4 years

Detailed inspection Systematic (light)  inspection

“11.749 assets”
4 years

Detailed inspection



1. Check data inventory

2. Checklist inspection

3. Check evolution previous defects

4. New defects

5. Identification maintenance (incl. 
measurement of quantities)
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Primaire veilighid

BRIDGE INSPECTIONS

3. Infrabel – Rational Mantenance
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Primaire veilighid Secundaire veiligheid

BRIDGE INSPECTIONS

3. Infrabel – Rational Mantenance
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3. Infrabel – Rational Mantenance

STABILITY - LOAD CAPACITY

Primary safety

SAFETY of all users

Secondary safety

BRIDGE INSPECTIONS - EVALUATION

1 = No intervention needed
2 = Only small defects (no need for action before next inspection)
3 = Defects that need to be solved before the next inspection
4 = Immediate action needed (< 6 months)
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3. Infrabel – Rational Mantenance

BRIDGE INSPECTIONS - EVALUATION
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3. Infrabel – Rational Mantenance

MONITORING OF THE PROCES



4. Life Cycle Assessment



4. Life Cycle Management

Life Cycle Management
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Before you begin… take some distance

5. Arch Bridges
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Masonry Arch Bridges on rivers

5. Arch Bridges
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Masonry Arch Bridges on rivers – Differential settlements

5. Arch Bridges

Longitudinal crack inside the vault

Transversal crack at the top of the vault
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Masonry Arch Bridges on rivers - Inspection

ROV + Sonar + camera
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Masonry Arch Bridges – Repair works (shotcrete)
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Masonry Arch Bridges – Reinforcement of foundation
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Masonry Arch Bridges – Longitudinal cracks

Increase of internal pressure 

5. Arch Bridges

Increase of load
(density of traffic, heavier axle 

loads, extra ballast after 
maintenance of track,…)

Longitudinal cracks at 
the edge of the vault
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Masonry Arch Bridges – Internal cracks parallel to the 
intrados

“Hammering” the surface 
(hollow sound)

Internal desolidarisation of a 
layer of bricks = hidden defect

Difficult and dangerous to repair 
(how to reinstall compression?)

5. Arch Bridges
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Masonry Arch Bridges – General defects

Vegetation

Defective jointing
Poor waterproofing
Stone removal

Surface weathering

5. Arch Bridges
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Renewal of the waterproofing

Frequency = 
every 40 years 
(unless it’s in 

good condition)

5. Arch Bridges
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Verbreding metselwerkgewelf

5. Arch Bridges
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Vernieuwing metselwerkgewelf

5. Arch Bridges
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• Keep out the water

• Avoid defferential settlements

• Keep an eye on the spandrel walls when changing the loads

Conclusion
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