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ABSTRACT 
 

     PSCI girder bridges are widely used in Korean highway bridge systems, where elastomeric 
bearings are commonly adopted to accommodate thermal movement and seismic response. 
However, the horizontal stiffness of rubber bearings may vary because of manufacturing 
tolerances, viscoelastic characteristics of rubber, and long-term environmental degradation 
during service life. Such stiffness variation can increase the variability of the dynamic 
characteristics and seismic responses of bridges (Yoon et al. 2023). Recently, damping rubber 
bearings (DRBs) with enhanced energy dissipation capacity have been developed to mitigate 
such response variability (Kim and Chang 2026). Nevertheless, practical maintenance criteria for 
quantitatively evaluating long-term performance degradation and predicting the remaining useful 
life of DRBs are still lacking. This study proposes a deterioration assessment and remaining 
useful life prediction framework based on horizontal stiffness variation to improve the field 
applicability and maintenance utilization of DRBs. Accelerated aging and cyclic loading tests are 
conducted to investigate long-term stiffness degradation characteristics and changes in energy 
dissipation performance under prolonged service conditions, and the mechanical-property 
changes associated with deterioration progression are quantitatively evaluated. In addition, 
experiments simulating field conditions are performed to verify the correlation between 
measurable horizontal stiffness information and the condition state of the bearing. 
 

 
Fig. 1 Comparison of Force–Displacement Hysteresis Loops for 3% NRB and DATA 5 DRB 
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