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Seismic Test of Pier Column-cap Beam Corrugated Duct Connection
Joints Under Different Axial Compression Ratios
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Abstract; To investigate the seismic performance of prefabricated pier column-cap beam joints under
different axial compression ratios and shear span ratios, three specimens with varying axial compression
ratios and a small shear span ratio were designed and fabricated based on a real bridge’ s three-column
bent cap. The seismic performance indicators, including hysteretic behavior, stiffness degradation,
energy dissipation capacity, and displacement ductility, were analyzed and compared under low-cycle
reversed loading. The results indicate that specimens under different axial compression ratios exhibited
similar damage progression and failure modes, demonstrating good load-bearing and deformation
capacities. Variations in axial force influenced the extent of joint cracking but did not alter the failure
mode. Under high axial compression ratios, the propagation of pier column cracks toward the cover beam
was effectively controlled. Specimens with a small shear span ratio displayed pronounced shear failure
characteristics, with joint bearing capacity approximately inversely proportional to the shear span ratio.
These specimens exhibited higher equivalent stiffness, yield strength, and peak load capacity, but their
energy dissipation capacity and efficiency were significantly reduced, along with poorer ductility under
strong seismic conditions.
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Fig.1 Three-column bent frame pier
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Fig. 4 Loading protocol
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Fig. 6 Specimen crack and failure mode
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Fig.7 Hysteresis curves of each specimen
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Fig.8 Skeleton curve of each specimen
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Table 1 Displacement ductility analysis of each specimen
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