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Abstract

Based on finite element analysis software OpenSees, the numerical models of integral cast-in-place
pier (RC), the prefabricated concrete pier with grouted sleeves (PCS) and the prefabricated and pre-
stressed concrete pier with strands and grouted sleeves (PCSS) continuous girder bridges are estab-
lished. Nonlinear time history analysis of three types of bridges is carried out and the displacement
of pier top, re-centering capacity and hysteretic energy dissipation are compared. The results show
that the displacement response of pier top of continuous girder bridge with prefabricated pier is less
than that of cast-in-place pier continuous girder bridge, the residual displacement of PCSS conti-
nuous girder bridge is small, and it has better re-centering capacity. The hysteretic energy dissipa-
tion of PCS continuous girder bridge is similar to that of RC continuous girder bridge. The simulation
method of prefabricated pier in this paper can be applied to the seismic analysis of bridge system.
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Table 1. Main design parameters of piers

F 1. FRERRITSH
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BRERR IR > dm)  RIFITEGEEm)  RARCE) AR MEkes  SmoimmE U
RC 830 x 700 3300 1.32 1.94 10

PCSS 830 x 700 3300 1.32 1.94 10 8A%15.2 877
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M SO 7Y VR Bk A K 96 R % BB IE () Kent-Park 4% Y (concrete02), 3 38 4X i A< #) 9% & ik HX
Giuffré-Menegotto-Pinto 52 (steel02), #EIKE A f M R ATALRL, TR 775 I steel02 it N R /A%
L, TREE L AR R B LR 2 FNER 3, SR IR R T B4R 4E B G (Nonlinear Beam-
column) &7, TR /7 K FHHT 28 5 70(Truss) @ 57, FLTO . JRHES T /i S AE TR . 2K 6 EH T SH
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Table 2. Material properties of reinforcement bars
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W A5 B/ Gpa Jet A FE /Mpa (IR I F3/Mpa
B 200 470 0.02 0
THRL 77 5 195 1670 0.02 798

Table 3. Characteristics of concrete materials
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Figure 1. Hysteretic curve comparison
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Figure 2. Bridge layout (unit: cm)
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Figure 3. EI Centro wave after AM
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Figure 4. X-directional displacement time-history curve of pier top
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Figure 5. Hysteretic curve of pier
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Figure 6. Y-direction displacement time history curve of pier top
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Figure 7. Hysteretic curve of pier
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