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Abstract

Pedestrian structures, e.g. footbridges, are important infrastructures. Modern pedestrian structures tend
to apply lightweight and high-performance construction materials. On the one hand, the application of
modern materials realizes the needs of aesthetic shapes and large open spaces for these structures. For
instance, the glass is increasingly applied to footbridge decks built in scenic regions to attract tourists.
However, the application of modern materials also leads to the slenderness of these structures, of
which the natural frequencies are close to human-induced excitation frequencies. In other words,
modern pedestrian structures are often sensitive to human-induced excitations. Excessive vibration
levels of the structures may be excited under human-induced loads. To ensure the safety and the
comfort of the pedestrians, it requires to control the vibration levels within the relevant comfort limits.
Thus, vibration serviceability under human-induced loads often governs the dynamic design of modern
footbridges. It is essential to understand the vibration serviceability of modern pedestrian structures.
This presentation provides an overview of the recent advances in the vibration serviceability of modern
pedestrian structures. First, the basic design criteria of modern pedestrian structures are reviewed. The
corresponding drawbacks of the current codes and guidelines are pointed out. Next, some basic
research effects are summarized: for instance, how to simulate realistic walking behaviour of the
pedestrian crowd on a footbridge; how to consider the crowd behaviour in the design of pedestrian
structures; how to characterize or model the dynamic properties of pedestrian structures; how to take
into account the uncertainty of the structure model and the crowd load model; how to reliably predict
the vibration levels of the structure during the passing of a pedestrian crowd, etc. This lecture may
provide some new insights and inspirations for future fundamental research and industrial applications
in the relevant domain of the structural dynamics and vibration serviceability of pedestrian structures
related to emerging materials.
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