A Large Structures and Infrastructures for Environmentally Constrained and Urbanised Areas 1

Sructural response of spatial archeswith imposed curvature

Marta SARMIENTO AnaM. RUIZ-TERAN Angd C. APARICIO
Chartered Civil Engineer Principal Lecturer in Full Professor in Bridge
PhD student, ETSECCPB Structural Engineering Engineering.
UPC. Barcelona, Spain Univ. of East London, UK UPC. Barcelona, Spain
marta.sarmiento@upc.edu a.m.ruiz-teran@uel.ac.uk angel.carlos.aparicio@upc.edu
Marta Sarmiento, born 1983, Dr Ruiz-Teran, born 1972, Prof. Angel C. Aparicio, born
received her civil engineering completed her MEng and PhD in 1949, is Full Professor in bridge
degree from UPC, Barcelonain Civil Engineering at the engineering at UPC, Barcelona
2007. PhD student. University of Cantabria, Spain. since 1986 '
Her professional career isfocused . T . . .
on bridge engineering. His main professional interest is
focused on bridge design.
Summary

Spatial arch bridges have an important out of plane behaviour, or are not even contained in a plane
in some cases. The structural behaviour and the geometrical configurations of inferior-deck arch
bridges with imposed curvature (those in which the curved plan projections of both, arch and deck,
coincide) are being studied in detail by the authors. The present study focuses on the influence of
multiple variables on the structural behaviour of this bridge typology with the aim of proposing the
most appropriate solutions for controlling the out-of-plane response.
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1. | ntroduction

Nowadays, some urban bridges have acquired additiona functions. Further than physically
communicating two points, they seek to create city landmarks, as symbols of originality and
innovation.

A new arch bridge typology- “spatial arch bridges’- has appeared as a response to this new demand.
They are defined [1] as bridges in which, vertical deck loads produce internal forces not contained
in the arch plane, due to their geometrical and structural configuration. Moreover, the arch itself
may not be contained in a plane.

New geometries that have recently arisen (such as inclined arches, asymmetries or stay cables that
hint ruled surfaces dividing the space) may be considered provocative from the structural standpoint.

With these new forms, appears the need of a
deeper study and research of their behaviour in
order to establish design criteria and to provide
formulae for controlling their structural stability.

This paper mainly deals with the structural
behaviour of inferior-deck arch bridges with
imposed curvature.

In order to understand the behaviour of these
arches, different frame 3D models have been
developed and analyzed with commercia software,
as part of a set of thorough parametric analyses.
The influence of the arch definition, the deck and
arch plan curvature measured asrisein plan (g),
Fig. 1: Nomenclature and reference values the arch rise (f) (Fig. 1), the cross-section area of

for the models that have been studied for the arch, the cross-sectionsrigidity of the arch,
inferior deck arch bridges with imposed deck and hangers, as well asthe link conditions
curvature between structural members, have been studied.
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