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Research on Structural Performance and Design Indices of FRP Footbridges

FENG Peng, JIN Fei-fei, YE Lie-ping
(Department of Civil Engineering, Tsinghua University, Beijing 100084, China)

Abstract: A tentative FRP cable-stayed footbridge was investigated, in which the design method
and design indices of FRP footbridges were studied. Firstly, the analysis of mechanical properties
of the FRP footbridge made of large section industrialization pultruded profiles was carried out. It
was found that FRP footbridge had the high loading capacity, while the deformation and the
vibration comfort were the main controlling parameters for structural design. Furthermore, based
on summarizing the deformation limits of the footbridge in domestic and international codes and
considering the finite element analysis and the field measurement results, the deflection limit of
1/500 span length for FRP footbridge was proposed. The indices for the pedestrian vibration
comfort requirements were also summarized, and the frequency limit, acceleration limit and
excitation load were analyzed. Considering the finite element analysis and the field measurement

results, it was concluded that the acceleration should be the controlling indicator, and simplified
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excitation load model and calculation method for acceleration were proposed. After reviewing the
variety of damping ratio of real bridge in literature, the damping ratio of FRP footbridge was
suggested to take as 0. 008 for single component and 0. 02 for multi-component structures. Based
on the proposed design indices above, the limit span of continuous beam FRP footbridge and
cable-stayed FRP footbridge were analyzed. For the cable-stayed FRP footbridge, the results of
finite element analysis and field measurement showed that it could not meet the designing
requirements. Hence, the improvement of overlaying a concrete layer was proposed. After it, the
behaviors of the FRP footbridge met the requirements. All these works made out the design
approach and the design indices for FRP footbridges, which were proved to be practical and
reasonable through the actual FRP footbridge. Results show that overlaying a concrete layer is an
effective method for improving the structural performance of FRP footbridge.

Key words: FRP footbridge; comfort; acceleration; crouching excitation load; maximum deflec-

tion; structural performance
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Fig. 1 FRP Footbridge and Finite Element Model (Unit: mm)
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Fig.2 Cross Section of FRP Main Girder (Unit:mm)
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