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ABSTRACT 
 
 
 This study investigates the dynamic behavior of resonance in a full-scale 
pedestrian bridge induced by site-specific soil conditions. Conventional Shaking Table 
Tests (STT) neglect soil–structure interaction, potentially underestimating resonance-
induced amplification when seismic frequency content aligns with structural modal 
frequencies. To address this limitation, an Offline Real-time Substructure Shaking Table 
Testing (ORSST) framework is adopted in this study. The underlying soil is represented 
by an equivalent soil reduced model identified using FRF/ERA. The identified transfer 
function is incorporated into the input excitation to reproduce site-modified seismic 
responses. The seismic command is transmitted to the actuator through SCRAMNet, 
enabling accurate realization of the target excitation on the shaking table under an open-
loop configuration. This framework provides an efficient approach for evaluating 
resonance-induced amplification in the full-scale pedestrian bridge while maintaining 
experimental feasibility. Furthermore, by comparing cases with and without soil effects, 
the effectiveness of the resonance-amplified reduced soil model integrated into ORSST 
is validated, and the results clearly demonstrate that the dynamic responses of the full-
scale pedestrian bridge are significantly amplified when the resonance-amplified soil 
model is considered. 
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Fig. 1 The configuration of the ORSST 
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