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Seismic Performance Analysis of Assembled Columns
with FRP-confined Reinforcement Lap Joint

JIN Qiao ,ZHANG Yongliang ,SUN Li

(School of Civil Engineering, Shenyang Jianzhu University , Shenyang , China, 110168 )

Abstract;In order to study the connection performance of prefabricated concrete columns with
FRP-confined reinforcement lap joint. Based on the test results of the anchorage performance test
and the lap performance test of this connection mode, the macroscopic element model of
prefabricated column with this connection mode is established by using OpenSees software,
combined with the refined fiber section zoning technology and the simulation technology of the
strain penetration effects based on the zero length section, to analyze the effect of strain
penetration, connection joint positions and axial compression ratio on the overall seismic
performance of columns. When the connection joint position is close to the column root, the
hysteretic performance of the prefabricated column decreases. The energy dissipation of the
prefabricated column are slightly greater than the cast-in-place column. The ductility coefficient of
the prefabricated column is between 4. 66 ~ 5.63, and the drift ratio of assembled columns at
ultimate is between 1/51 ~ 1/71,both of which are slightly less than the cast-in-place column.
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Under the condition of different axial compression ratios, the roles of the bearing capacity and

ductility of the prefabricated columns are the same as those of the cast-in-place columns. The

position of the connection joint is located outside the plastic hinge area of the assembled column,

and its bearing capacity, stiffness degradation, and energy consumption are closer to those of the

cast-in-place column. The influence of the joint position of prefabricated column connections

should be considered in structural design.

Key words: prefabricated concrete column; fiber reinforced polymer ( FRP ) ; OpenSees; seismic

performance ; strain penetration effect
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Table 1 Numerical simulation scheme
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Fig.2 Section size and reinforcements of specimens
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Table 2 Sample parameters table for model validations
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Fig. 6 Hysteretic curves and outlining curves
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Fig.8 Hysteresis curves of specimens with

different connection positions
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different connection positions
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Fig. 11 The curves of stiffness degradation
2.5 FEMESHT

3 NARMCHE 5 BGE AT A SE 1 22 BRI
BREZFEFARIXSEL o 5 AN FCAE B SE P R ECH
4.66 ~5. 63, 5 I Y HEM: ZRHUE R 0T 5
115 A 25 Bie A 09 W BR 052 8% A1 7E1/51 ~1/71

R3O OFAYIENE R BN R AL A
Table 3 Ductility coefficients and ultimate

displacement angles of the specimen
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