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Abstract

In order to study the seismic performance of reinforced concrete column piers, the horizontal
two-way reciprocating pseudo-static test of box-section concrete column piers was carried out.
The finite element analysis software of ABAQUS was used to simulate the pushover performance
based on the PQ-Fiber subroutine. The simulation results were basically consistent with the expe-
riment results. Partial reinforcement is cut off on the basis of the experiment, and the model anal-
ysis of the double plastic hinges is carried out, which shows that the double plastic hinges can be
formed on the column pier. The skeleton curves, hysteresis curves and strain curves of the single
and double plastic hinges piers are compared. It shows that the double plastic hinges improve the
ultimate deformation capacity of the pier, and the seismic capacity of the pier is enhanced.
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Figure 1. Cross-section reinforcement
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Figure 2. Horizontal loading amplitude curve

2. IKFrEiEE L

Table 1. Mechanical parameters of concrete (mpa)

= 1. RBTMAFESE (mpa)

T E S PR A Brhros s Bk
C50 37 33 3.54 x 10*
MBI II%ESH
Mechanical parameters of steel bars
HAE Je# IR PR 58 5 PR
6 37527 503.81 2.11x10°
8 326.51 456.6 2.12x10°
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Table 2. Compressive constitutive parameters of concrete (unit: Mpa)
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Table 3. Concrete plastic properties parameters
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Figure 3. Uniaxial stress-strain relationship during reciprocating loading
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Figure 4. Finite element model
& 4. BRTHEE
175 60 285 , 60 175 175 60 285 60 175
mr'l'l 1 1 ™ 4 ‘Q‘r‘l'l 1 i H,.
i‘ﬁ o} o] ® o] e Sy =% | e g T &
ﬁ.\r 'y 'y ® g "\_ o o 5
o] L d g | 3 L b q |
8 o o 3 |8 8 b b g :\8,
o o i q | o E g o :s
N L] L] L] § A L] L 5
o Y— o} o r'y o} a ™\ i\ o) ry o :-\
L prg 1005 | 98 , 98 | 1005  pis LIRS prg 1005 | 98 | 98 1005  p18 -
|7 i 440 7 ’ 7 i ) ’
A2 il B2 Bk
Figure 5. Double plastic hinges design section
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Figure 6. Comparison of plastic hinge strain values between double plastic hinges and column bottom
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Figure 7. Plastic hinged stress cloud diagram of double plastic hinges and column bottom
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Figure 8. Comparison of double plastic hinges and hysteresis curve at the bottom of the column
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Figure 9. Comparison of double plastic hinges and plastic hinge frame at the bottom of the column
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