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Abstract

To investigate the seismic performance of double-leg hollow bridge piers with separated pile caps
under pile-soil interaction conditions, a scaled specimen of such a pier system was designed and
fabricated based on the substructure of a prototype bridge. Quasi-static cyclic loading tests were
conducted to evaluate its seismic behavior in terms of failure mode, hysteretic curves, skeleton
curves, ductility, energy dissipation capacity, and pile deformation characteristics. The results show
that the specimen experienced three stages—elastic, yield, and failure—under low-cycle reversed
loading. The hysteretic curves were relatively full, and the descending branch of the skeleton curve
was gentle. The displacement ductility coefficient reached 4.3, indicating favorable energy dissipa-
tion and deformation capacity. The findings can serve as a reference for the seismic design and foun-
dation optimization of double-leg hollow piers with separated pile caps.
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Figure 1. Geometric dimensions of the specimen
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Figure 2. Reinforcement layout of half pier column
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Figure 3. Reinforcement layout of half pier column with 6 mm and 8§ mm bars
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Figure 5. Stirrup layout of pier column
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Table 2. Material properties of concrete
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Table 3. Material properties of steel reinforcement
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Figure 6. Test soil box
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Figure 8. Schematic diagrams of specimen at different loading stages. (a) Elastic stage; (b) Yield
stage; (c) Failure stage
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Figure 9. Hysteresis and skeleton curves of specimen. (a) Hysteresis curves; (b) Skeleton curve
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Table 4. Ductility coefficients of specimen
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Figure 10. Energy dissipation capacity curve of specimen
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Table 5. Locations of deformation measurement points for pile cap and pile shaft
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Figure 11. Pile deformation curves of specimen with separated pile cap. (a) 5 mm~20 mm; (b) 25 mm~58 mm
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