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Abstract

Highway bridges need to pay close attention to the seismic performance of piers. Taking the pier
column of an expressway bridge as an example, this paper studies the seismic performance of the
assembled pier connected by grouting sleeve. The reinforced concrete structure model of the fa-
bricated bridge pier is established. The natural vibration frequency and response characteristics
of the pier are analyzed by finite element simulation. The stress and deformation characteristics
of the fabricated pier under E1 and E2 earthquakes are calculated based on the response spectrum
method, and the seismic responses of the fabricated pier and the cast-in-place pier are compared.
The calculation results show that the fabricated pier has good seismic performance, and the seis-
mic performance of fabricated pier column is basically the same as that of cast-in-place pier col-
umn.
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Figure 1. Finite element model of pier column
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Table 1. Material constants
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TR 2.45 T/m? 32.5GPa 0.25
W B 7.8 T/m? 200 GPa 0.3
L7 7.8 T/m? 195 GPa 0.3
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Table 2. Natural vibration frequency of fabricated pier column
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Figure 2. Natural vibration mode of fabricated pier column
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Table 3. Natural vibration frequency of cast-in-situ pier column
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Table 4. Horizontal design acceleration response spectrum coefficient
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Figure 3. Acceleration response spectrum curves of E1 and
E2 earthquakes
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Figure 4. Maximum principal stress distribution of fabricated pier column (concrete)
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Figure 5. Displacement distribution of fabricated pier column
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Figure 6. Stress and displacement of cast-in-situ pier column under E2 earthquake
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Figure 7. Simplified model of column
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Figure 8. Cross section of column
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