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Seismic performance of prefabricated bridge substructure

LIU Benli', WEI Ming", SHAN Jingsong”*, CHEN Jian',
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Abstract ; To study the seismic performance of prefabricated bridges, 12 groups of grouted sleeve specimens are

prepared for unidirectional tensile tests. Based on the fitting of the bond stress-slip constitutive relationship of
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cast-in-place reinforced concrete structures, the bond slip curve of the sleeves is obtained, which closely
resembles the experimental bond slip curve. Software ABAQUS is used to establish finite element models for 2
groups of prefabricated bridge substructures and 1 group of cast-in-place bridge substructures. Parameters are
set to numerically simulate the prefabricated bridge substructures. The seismic performance of the prefabricated
bridge substructures is analyzed from multiple angles, including failure modes, hysteretic curves, skeleton
curves, cumulative energy dissipation, stiffness, and ductility. The results show that the failure mode of the
prefabricated bridge substructure connected by grouted sleeves is mainly bending failure. The hysteretic loops of
the three models are shaped like a shuttle or an arch. The slopes of the descending segments of the skeleton
curves differ only slightly, and the stiffness degradation and ductility coefficients are basically consistent,
indicating that the prefabricated bridge substructure connected by grouted sleeves possesses good seismic
performance.

Keywords : uniaxial tension test; slurry penetration sleeve; finite element analysis; seismic performance
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Mechanism of static performance degradation of prestressed concrete
cable-stayed bridges based on cable damage
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Abstract:To study the degradation mechanism of the static performance of prestressed concrete cable-stayed
bridges after cable damage, the stay cables are equivalent to elastic supports, and an equivalent three-span
continuous beam is established as the basic structure. A degradation model for cable force, main beam bending
moment, and deflection after cable damage is developed, and analytical expressions for the degradation laws of
the static performance of cable-stayed bridges after cable damage are derived. The computational results are
compared with those obtained using the finite element method (FEM). The research results indicate that the
theoretical computational results derived from the model are in high agreement with those obtained using FEM ,
validating the effectiveness and accuracy of the proposed model, which can be used to assess the static
performance of prestressed concrete cable-stayed bridges after cable damage.

Keywords : cable-stayed bridge ; static performance ; degradation mechanism; cable damage; prestressing force
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