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Abstract

Pultruded glass fibre reinforced polymer (GFRP) is a strong, light, and durable material that is very
well suited to modular structural forms. The replacement of aged and deteriorated small
footbridges is an ideal use for such structures. However, GFRP has low stiffness; this and the typical
low mass of GFRP structures, mean that they can be susceptible to human-induced vibration.
Further, the vibration design rules for footbridges have evolved over the years from experience with
steel and concrete structural forms. Consequently there is a need to investigate the suitability of
GFRP footbridges and the applicability of current design rules. A team at Monash University has
recently constructed a 9 m long orthotropic deck pultruded bonded GFRP footbridge to investigate
these issues. Extensive material testing and full-scale structure testing has been carried out to
establish the overall structural behaviour accurately. This paper explains the design and
construction of the footbridge, and reports the results of the static performance assessments. Bond
performance, shear lag, and deck-beam composite action are all examined under uniform load and
four-point bending tests. This paper also reports the results of extensive experimental modal testing
and numerical modelling of the structure. Further, a novel sequence of human walking trials has
been performed to assess the vibration performance under real loading conditions. The modelling
of human-induced vibration and the response of the structure is also considered in this work. The
results will assist in developing improved guidelines for the design and construction of such
structures.
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However, GFRP footbridge structures are lighter

1 Introduction than conventional footbridges, which can make

Fibre reinforced polymer (FRP) is a composite them highly sensitive to dynamic loading. In turn,
material with high strength-to-weight ratio, low this can make GFRP footbridges susceptible to
cost, and excellent resistance to corrosion and human-induced  vibrations.  Presently,  the
environmental degradation [1]. To manufacture knowledge of their vibration performance under
constant cross-section FRP profiles, pultrusion is human-induced loads is very limited, and there is
used and gives high strength along the fibre little published work on the subject.

direction. Glass fibre embedded with polyester or This work investigates the feasibility of sandwich
vinyl ester are commonly used in pultrusion. deck pultruded GFRP footbridges using both static
The excellent attributes of GFRP have been the and dynamic modelling and testing.

motivation behind GFRP application in footbridges.
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