Zeitschrift: IABSE reports = Rapports AIPC = IVBH Berichte
Band: 82 (1999)

Artikel: Composite structures in the @resund Bridge
Autor: Christensen, Henrik / Madsen, Kaj / Petersen, Christian Riis
DOI: https://doi.org/10.5169/seals-62148

Nutzungsbedingungen

Die ETH-Bibliothek ist die Anbieterin der digitalisierten Zeitschriften auf E-Periodica. Sie besitzt keine
Urheberrechte an den Zeitschriften und ist nicht verantwortlich fur deren Inhalte. Die Rechte liegen in
der Regel bei den Herausgebern beziehungsweise den externen Rechteinhabern. Das Veroffentlichen
von Bildern in Print- und Online-Publikationen sowie auf Social Media-Kanalen oder Webseiten ist nur
mit vorheriger Genehmigung der Rechteinhaber erlaubt. Mehr erfahren

Conditions d'utilisation

L'ETH Library est le fournisseur des revues numérisées. Elle ne détient aucun droit d'auteur sur les
revues et n'est pas responsable de leur contenu. En regle générale, les droits sont détenus par les
éditeurs ou les détenteurs de droits externes. La reproduction d'images dans des publications
imprimées ou en ligne ainsi que sur des canaux de médias sociaux ou des sites web n'est autorisée
gu'avec l'accord préalable des détenteurs des droits. En savoir plus

Terms of use

The ETH Library is the provider of the digitised journals. It does not own any copyrights to the journals
and is not responsible for their content. The rights usually lie with the publishers or the external rights
holders. Publishing images in print and online publications, as well as on social media channels or
websites, is only permitted with the prior consent of the rights holders. Find out more

Download PDF: 06.08.2025

ETH-Bibliothek Zurich, E-Periodica, https://www.e-periodica.ch


https://doi.org/10.5169/seals-62148
https://www.e-periodica.ch/digbib/terms?lang=de
https://www.e-periodica.ch/digbib/terms?lang=fr
https://www.e-periodica.ch/digbib/terms?lang=en

///7/
110 IABSE CONFERENCE MALMO 1999 //%

Composite Structures in the Oresund Bridge

Henrik CHRISTENSEN Kaj MADSEN  Christian Riis PETERSEN
Civil Engineer MSc Civil Engineer MSc Civil Engineer MSc
Oresundskonsortiet Gimsing & Madsen A/S  ISC Consulting Engineers A/S

Malmd, Sweden Horsens, Denmark Copenhagen, Denmark

Henrik Christensen received his Kaj Madsen received his degree Christian Riis Petersen received his
degree f_rom the Techni(_:al from the Technical University of degree from the Technical
Unl.ve-rsny SRERR 1?87_' Denmark in 1959. He is a director University of Denmark in 1978. He
He joined Oresundskonsortiet in e ; - ; ;

. . of Gimsing & Madsen since he co-  is chief engineer in the structural
1254 andl Is Dealgn Mongget 10 We o cethibee By ity 1969, department at ISC where he has
e been employed since 1984.
Abstract

The conceptual design by ASO Group for the two-level @resund Bridge included both an
upper road deck in concrete and a lower railway deck in concrete. Both concrete decks acted
in combination with the two longitudinal chords as part of the upper and lower truss flanges.

The 7.8 km long bridge was tendered in 1995 as a so-called ‘detailed design and construct’
contract, where the main dimensions were fixed by contractual definition drawings while the
Contractor was made responsible for the detailed design. The definition drawings defined the
geometry and materials to be used for the bridge, however the drawings also defined the few
cases where the tenderer had a choice and the limits of his choice.

For the upper and lower decks the tenderers were free to choose between having steel decks or
concrete decks. The successful tenderer, Sundlink Contractors HB selected concrete for both
upper and lower decks of the 6.4 km long Approach Bridges.
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For the 1.1 km long cable-stayed High Bridge concrete was also chosen for the upper deck but
a lower steel deck was chosen as the weight saving was found important in the 490 m main
span.
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The ASO Group (Ove Arup & Partners, SETEC TPI, Gimsing & Madsen and ISC) developed
the bridge design for a design competition in 1993 and was appointed as the Owner’s bridge
consultant to develop the concept into tender documents. A number of detailed studies and
investigations in particular for the composite solution were carried out at pre-tender stage as
this solution was expected to be chosen by most tenderers.

The basic codes of practice for the design of the @resund Bridge are the Eurocodes, which at
the time of tender were only available in preliminary editions valid for building structures.
ASO Group therefore carried out a comprehensive study of shear connections between steel
and concrete, partly to assess the viability of alternatives to headed studs and partly to
determine the fatigue characteristics of shear connections.

At the upper deck concentrated normal forces are introduced in the concrete at the nodal
points. This leads to a high concentration of shear studs in these regions but does not give rise
to particular problems. At the lower deck the transfer of the normal force from steel to
concrete is more complicated, as the forces from the truss nodes pass through a steel
crossbeam to the concrete troughs. The contractor’s designer carried out the detailed design of
the connections, while ASO Group carried out parallel analyses including investigations of
alternative solutions, among others a separation of the concrete troughs from the steel
structure.
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