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Research on seismic performance of tenon-socket prefabricated bridge pier
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Abstract; The socket connection is convenient in construction and has a large tolerance error, but the durability is
poor. In order to improve the construction quality and optimize the durability, we proposed a new type of assembled
bridge pier tenon-socket prefabricated bridge per by combining the wet joint connection technology of ultra-high
performance concrete ( UHPC). One tenon-socket prefabricated bridge per specimen and one comparative pier
specimen ( integral cast-in-place bridge pier) were designed and fabricated. The damage mechanism and seismic
performance of the assembled specimens were studied by using the proposed static test method combined with
numerical simulation. The test results show that: the damage of both specimens is mainly ductile damage in the form
of bending damage, mainly manifested by a large amount of concrete crushing and spalling in the plastic hinge area
at the bottom of the pier, while the damage of the assembled joint and grout is smaller, and the residual deformation
of the assembled specimen is only 79.09% of the overall cast-in-place specimen when the ultimate load is reached,

indicating that UHPC grout can enhance the damage tolerance of the pier and make it easier to repair after
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earthquakes. The tenon-socket prefabricated specimens with short socket depth and lap length of reinforcement
achieve reliable connection, and exhibit bearing capacity, ductility, energy dissipation capacity and stiffness close
to those of cast-in-place piers under the same hysteretic displacement. With socket depth of 0.4D( D is the width of
the specimen section) and above, the joints are reliably connected, and the integrity and seismic performance are
basically equivalent to those of cast-in-place. Increasing the modulus of elasticity of grout has an improvement effect
on the stiffness of piers. The influence of longitudinal reinforcement diameter on the seismic performance of bridge
piers is more significant than that of lap reinforcement in the abutment. Increasing the reinforcement rate of
longitudinal reinforcement improves the horizontal bearing capacity and energy dissipation capacity more obviously,
but increases the residual deformation of bridge piers.
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numerical simulation
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Table 4 Impact analysis of steel configuration

PR T PRI migig i WRAN  BAGE/mm B FEiE
BOREREAS %/ % RSB e /mm /(KN mm) /(KN + mm)
1.01 16 14.39 83.99 113.17 31.83 54093.51
1.27 16 14.72 104.40 131.59 34.40 60693.20
1.57 16 15.07 120.81 148.17 36.40 66465.39
1.01 18 14.42 88.19 113.60 31.86 54590.59
1.01 20 14.44 88.16 113.96 33.07 54916.69
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Fig. 16  Comparison of skeleton curves for lap reinforcement with different diameters
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