
Zeitschrift: IABSE congress report = Rapport du congrès AIPC = IVBH
Kongressbericht

Band: 14 (1992)

Artikel: Steel-concrete composite arch

Autor: Jutila, Arne / Salokangas, Lauri / Yli-Villamo, Harri

DOI: https://doi.org/10.5169/seals-853183

Nutzungsbedingungen
Die ETH-Bibliothek ist die Anbieterin der digitalisierten Zeitschriften auf E-Periodica. Sie besitzt keine
Urheberrechte an den Zeitschriften und ist nicht verantwortlich für deren Inhalte. Die Rechte liegen in
der Regel bei den Herausgebern beziehungsweise den externen Rechteinhabern. Das Veröffentlichen
von Bildern in Print- und Online-Publikationen sowie auf Social Media-Kanälen 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 règle 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
qu'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: 18.10.2025

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

https://doi.org/10.5169/seals-853183
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


374 POSTER

Am« JUTILA
Prof.
Helsinki Univ. of Technology
Espoo, Finland

Steel-Concrete Composite Arch

Arches mixtes acier-beton

Stahl-Beton-Verbundbogen

HuriSALOKANGAS
Civil Eng.
Helsinki Univ. of Technology
Espoo, Finland

Harri YLI-VILLAMO
Civil Eng.
Helsinki Univ. of Technology
Espoo, Finland

1. INTRODUCTION

Steel-concrete composite structures are widely used as beams, slabs and columns in bridge and

structural engineering. Still, as far as the authors know, applications or test results of composite
arches are not reported so far. Composite arches have many advantages compared to traditional
reinforced concrete or steel arches. The steel section can be used as formwork for concrete and no
scaffolding is necessary. The compression capasity of concrete is improved by prevented lateral
expansion. Finally, through to bond, even without connectors, a composite action is formed which
considerably increases the ultimate load carrying capasity of such an arch.

2. LABORATORY TESTS

To examine the strength and behaviour of steel-concrete composite arches two speeimens were
tested in the Laboratory of Bridge Engineering of Helsinki University of Technology in spring
1990. The span and the rise of the arches were 3.5 m and 0.7 m, respectively. The cross-section

was composed of 6 mm thick steel plates welded together to form a 190 mm wide and 126 mm
high U-shaped profile which was filled with concrete (Fig. 1). To the bottom plate 80 mm high
studs were attached in pairs at an interval of 100 mm. The side walls were connected by 8 mm
diameter threaded steel rods with about 180 mm interval. The structure was hinged at the footings
and loaded by three equal point loads at the quater points of the span. The steel grade was Fe 235
and the compression strength of concrete (150 mm cube) was 38.5 N/mm2 when tested. Vertical
deflection at the rise and steel strains were measured.
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Fig. 1. Loading arrangement and the cross-section of the tested arches.
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Test results show a firm behaviour of cdmposite arches to the ultimate load (Fig. 2). The total
collapse load of the tested arches was 690 kN and 766 kN, respectively. This means than one arch
could easily carry the load of one highway traffic lane. The collapse always occured near the top
section between the horizontal rod stiffeners in such a way that the side walls and the bottom slab

of the profile buckled out when concrete was crashed due to compression and shear forces (Fig.
3). A light increase of the deflection and strains was noticed just before the collapse.
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Fig. 2. Mid-span deflection versus load. Fig. 3. Typical collapse pattern.

3. APPLICATION

In a recent bridge design competition one proposal, made by a team from the Consulting
engineering firm Siltatekniikka Oy in Finland, was based on the idea of a composite arch. The

span of the arch, which was composed of a steel box filled with concrete, was 260 m (Fig. 4).
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Fig. 4. A proposal for the application of a steel-concrete composite arch.
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