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Summary

The behaviour of a slender footbridge is often conditioned by its response to pedestrian flows. This
fact is especially relevant when high pedestrian densities are expected on it. The natural frequencies
of such structures, that control its dynamic response, are very sensitive to any slight change in the
mass or stiffness of the structure. In the case of this footbridge, a frame steel slender (ratio 1/40)
structure of three spans (19.25+39.15+19.25 m) its dynamic behaviour was modified by the
construction of a flexible cover, which final design was not known during the drafting phase of the
project. Although the performed numerical estimations predicted an adequate behaviour, the
uncertainty that the cover introduced into its dynamic behaviour, advised conducting a more
detailed study of the footbridge response under pedestrian flows. Two types of experimental tests
were performed, an ambient test by the application of the operational modal analysis technique to
determine the experimental modal parameters of the footbridge, and a pedestrian test in order to
determine the dynamic response of the structure under controlled groups of pedestrians. From the
obtained experimental results a finite element model updating has been carried out by changing
some structural parameters in order to minimize the mean square error between experimental and
numerical modal parameters. The updated model was taken as a basis for the prediction of the
structural dynamic behaviour under large pedestrian flows and to estimate better the change in the
dynamic parameters provided by the steel roof.
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1. Introduction

During the design phase, it is a common practice, ensuring that the main natural frequencies of the
structure are outside the range of frequencies that characterize the pedestrian walking activity (1.25-
2.30 Hz in vertical and longitudinal direction and 0.50-1.20 Hz in lateral direction) and check the
comfort level of the structure under the step of one pedestrian jogging [1]. The force exerted by
each one of these joggers is characterized by the following equation.

p(t,v)=P-cos(2-z- f-t)-n -w (1)

where

P is the force component due to a single pedestrian walking/jogging (P=1250 N by SYNPEX [2]).

v, is the velocity of the pedestrian during its step.
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