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Outline

• Introduction

• The design competition

• The main technical challenges
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• Current status

• Questions / discussion



Aerial view of site

Operaen
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Christianshavn



Context
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Context
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Design Competition

Shortlist:

10 international teams

Competition: 

Mar – Aug 2009

Negotiation: 
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Sept – Oct 2009

Winners announced:

October 2009

Dietmar Feichtinger - Kanaler

Flint & Neill - Inderhavnen



Bridge Closed
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Bridge Open
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Bridge Closed

Moving spans
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Fixed spans



Bridge Open
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Havnegade end – Bridge Closed
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Havnegade end – Bridge Open
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Ideas for softening the harbour edge
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Elevations

Bridge Closed
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Bridge Open



Long Section – Closed
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Long Section - Closed
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Section at Main Pier
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Section at Midspan
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Section at Rear of Moving Section
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Section at end of approach spans
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Competition image
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Competition image
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Competition image
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Competition image
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Competition image
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Precedents
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Hood Canal Bridge, USA



Plan – Bridge closed
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Plan – Bridge open
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Section at front roller support
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Front roller support assembly
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Section at approach bridge pier
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Concrete deck typical section
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Rear roller tracks
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Long section – Bridge closed
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Long section – Bridge open
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Moving mechanism (competition stage)
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Moving mechanism (competition stage)
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Mechanical principle

continuous 
winch cable

main 
deflector 
sheave
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Typical buried chamber arrangement
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Plan at main deviator sheave
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Sections at main deviator sheave
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Havnegade abutment
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Grønlandske Handels Plads abutment
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The challenge of large crowds
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Pedestrian intensity
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0.6 P/m2 1.5 P/m21.0 P/m20.8 P/m2

0.5 kPa 1.2 kPa0.8 kPa0.6 kPa



Natural vibration modes

Mode Frequency 
(Hz)

Generalised Mass 
(kg)

1st Vertical 1.51 41,000
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2nd Vertical 3.36 125,000

1st Torsional 3.45 66,000



London Millennium Bridge, July 2000
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London Millennium Bridge, July 2000
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Tuned Mass Damper, Swansea Sail Bridge
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Mill on the Exe bridge damper retrofit
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Locations of Tuned Mass Dampers
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Dynamic loading cases

• Walking group

• Running group

• Deliberate excitation (vandalism)
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• Deliberate excitation (vandalism)

• Rhythmic crowd (dancing)



Plan on west steel section
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Typical section through steel span (grid 21)
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Plan at rear of moving span

8 14 21Rear Bogie 
Support

Lateral guide 
wheel

Ian Firth – Broen over Inderhavnen, København25-Nov-2010 60

Rear Bogie 
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wheel



Plan at front end of steel span

Nose shear 
pinTMD housing
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Nose shear 
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TMD housing



3-D geometry development
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3-D Geometry
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3-D Geometry
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Section at front roller support position
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Section at grid 8
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Section at grid 14
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Section at grid 29
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Section at grid 48
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Section at grid 60

Ian Firth – Broen over Inderhavnen, København25-Nov-2010 70



Elevation on internal truss web
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Detail of front roller track
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Pedestrian Barrier
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Construction principles
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Construction principles

Ian Firth – Broen over Inderhavnen, København25-Nov-2010 75



Outline Programme and Budget

• Hovedprojekt (detailed design) complete: Dec. 2010

• Invite tenders: Mar. 2011

• Construction start: Aug. 2011
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• Construction start: Aug. 2011

• Completion: Nov. 2012

• Budget: DKK 71 million



Havnegade approach
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Havnegade approach
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View across the end of Nyhavn
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Grønlandske Handels Plads approach
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View from Skuespilshuset
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View from Skuespilshuset ?
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Thank you
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Thank you
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Questions / Discussion
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