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Agenda

• Working group, process – Birit Buhr
• Conclusion, perspectives
• Possible application of tools

• Presentation of bridge
• Use of LCC tool 
• Results from LCC analysis

• Recommendations
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Agenda

• Use of LCA tool – Linda Høibye
• Applicability of LCA tool in projects
• Results from LCA analysis
• Recommendations

• Optimisation based on LCA analysis – Kirsten 
Eriksen
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Working group on testing of tools:

• Anders Solgaard – Trafic models
• Anders Hasse Petersen – LCC and O&M plan 
• Jens Thorup Laursen – Design responsible
• Kirsten Eriksen – Concrete and optimisation
• Kristian Kruse-Birch - designer
• Linda Høibye - LCA
• Birit Buhr Jensen - PM

25
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Brainstorming on results and application 
possibilities
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Participation of 

• Danish Road Directorate
Design, O&M, procurement

• Contractor - Jorton
• Designer – COWI
• Supervision team – COWI
• Management - COWI

27
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Possible application of tools

• EIA – different possible routes and connections 
(different bridge types, tunnels)

• Tender – architects – comparison of bridges
• Tender – consultancy tender– optimisation
• Tender – design and built contract – optimisation, 

monitoring
• Execution phase – monitoring/declaring 

especially on environmental issues

• Vindingevej – consultancy tender

Level of 
detail
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Perspectives and recommendations

• Tools of high relevance
• Feasibility studies

• Incoorporation of tools in EIA 
• Potential large influence and impact in early phases –

comparing different design solutions
• Tunnels, roads, elaboration on traffic models etc. could

be incorporated

29
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• Tender design phase – like Vindingevej
• Support tool for different design solutions
• Optimising material, durability and maintenance issues
• Knowledge on setting the standard

30
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Perspectives and recommendations

• Construction and O&M&R phase
• Knowledge on actual environmental impact – input to 

requirements
• Knowledge collection on O&M&R prices
• Durability, service life

• Elaboration
• Develop web based tool, flexibility
• Getting familiarized with environmental factors
• Evaluation of emission factors and weighing factors
• Deterioration models, service life
• Pilot projects for further possible implementation

31
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OF af Vindingevej

Entreprise 1150.06, bro 72, 

OF af Vindingevej
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OF af Vindingevej

E 1150.06

• 11 km motorway
• 18 bridges
• 1 km support walls
• 6 km new noise barriers
• 2 km eks. wooden noise barriers are kept
• Plants
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OF af Vindingevej

Bridge
In-situ cast, 
post-tensioned bridge deck,
2-spans approx. 24 m
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OF af Vindingevej, construction

FDO pipelines 
adjacent to bridge

Reuse of existing sheet pile
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Description of bridge project

• Motivation: Expansion of motorway
• Consequences: Demolition of existing bridge 

across motorway
• Challenge: Maintain availability of 

motorway during construction

Bridge 72.10

Copenhagen
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Existing bridge: Site:
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OF af Vindingevej – trafic considerations

Suggestions for mitigations:
1. Built the bridge in elevated position –

done
2. Built the bridge next to the motorway and 

push into locations – not done
3. Split the bridge into half and construct in 

two phases – not done
4. Temporary re-routing - done

Overall coordination of trafic

Inconveniences
• Closure of  Vindingevej
• Restrictions on motorway
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The 
ETSI 
LCC 
model
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The 
ETSI 
LCC 
model

• Construction costs
• Operation, inspection and repair costs
• Disposal costs
• Delay costs

• All costs are calculated to NPV
• r = 5% (DK standard)
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Investment 
costs

• The investment costs include
• Construction of the bridge (different elements and 

materials)
• Construction materials
• Costs for labor

• Areas for further development
• Costs for demolition of existing bridge
• Costs related to diversion of existing traffic
• Only one price available per material



Bridge Life Cycle 
Optimisation

41



Bridge Life Cycle 
Optimisation

42

Investment 
costs
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Investment 
costs
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Operation and inspection costs

• The O&I costs include
• Inspection
• Surveillance Incl. traffic
• Maintenance

• Limitations
• Underpassing traffic 
• Interval of O&I (frequency)
• Extent of O&I (quantities)
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Operation and inspection costs



Bridge Life Cycle 
Optimisation

46

Repair costs

• Costs for repair is based on
• Interval of repair work (planned)
• Extent in repair work
• ADT, salting, concrete properties, etc.

• Limitations
• Underpassing traffic
• Extent in repair (quantities)
• Interval
• Unclear interpretation of "weighing factors"

Optional
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Repair costs
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• Total costs
• Results
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Results

• O&I and 
repair costs
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Interpretation

56% 86%

• Cost drivers



Bridge Life Cycle 
Optimisation

52

Discussion - Actual life span of motorway bridges
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Conclusion and perspectives

• The use of the LCC tool 
• User friendly interface
• Easy interpretation of calculation methods
• Easy interpretation of results (graphs)

• Areas for improvement to enable VD use
• Traffic
• O&M and repair work

• Intervals
• Quantity

• Nomenclature
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