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Abstract ; In order to improve the whole mechanical performance of the assembled piers connected
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with grouting sleeves, a hybrid joint with built-in steel pipes to connect the assembled piers was
proposed. In this paper, the length, diameter and wall thickness of the steel pipe were adopted as
the experimental parameters. Eight assembled pier specimens were designed to study the damage
mechanism and mechanical performance of segmental assembled pier under large and small bias.
The results show that the failure location of the assembled pier with hybrid joints mainly appeared
in the middle and lower part of the pier under the action of eccentric load. With the increase of
steel pipe length,it moved up and gradually approached the failure location of the integral cast-in-
place pier,and the steel pipe yielded when the pier failed. The increase of steel pipe length and
diameter can effectively improve the load capacity of assembled pier specimens. The maximum
axial load capacity of assembled bridge pier connected with hybrid joints was 21. 6% and 62.2%
larger than that of the cast-in-place pier. Considering the effect of the built-in steel pipe,a modified
formula for calculating the axial load capacity under small eccentric load was proposed, which can
provide a reference for the calculation of the assembled bridge pier with the built-in steel pipe
under the eccentric load.

Key words: assembled pier; grouting sleeve; built-in steel tube; eccentric pressure test; bearing
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Table 1 Design parameters of the tested specimens
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Fig.1 Elevation of assembled pier test piece
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Table 2 Mechanical property parameters of steel bars

R Ji M54 B/ MPa B FR 55 B2/ MPa
812 YA 415 561
RE ] 321 411
Q235 279 402
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Fig.8 Comparison of load-vertical displacement curves
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Table 3 Measured ultimate bearing capacity of

eccentric compression specimen
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7ZT-25 1847.1 1. 000
GTA-25 2224.3 1.204
GTB-25 1 842. 1 0.997
GTC-25 2247.1 1.216
GTD-25 1776.8 0. 962
ZT-105 765.6 1. 000
GTA-105 1153.6 1.507
GTB-105 864. 8 1. 129
GTC-105 1241.6 1.622
GTD-105 1 096. 6 1.432
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Fig. 10 Load-reinforcement strain curves of specimens
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Table 4 Tested and calculation results of bearing
capacities of specimens under eccentric compression
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