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Abstract

To investigate seismic performance of PEC column-steel beam composite frame with self-centering
friction energy-dissipation connection, the test specimen of inter-story substructure of PEC column
composite frame with full-length post-tensioned bar and friction energy-dissipation connection
was selected as base specimen, several design parameters as pre-stress of post-tensioned bar, layout
of high-strength penetrating bolts, the friction slot hole size were considered to design 5 speci-
mens by the finite element software ABAQUS to simulate its seismic behavior under lateral cyclic
reversed load. Self-centering function and energy-dissipation capacity of the specimens were ana-
lyzed based on the global and interstory hysteretic curves and Mises stress distribution of the spe-
cimens. The results indicated that interstory substructure of innovative PEC column-steel beam
composite frame with full-length post-tensioned bar and friction energy-dissipation connection
processes superior self-centering function and earthquake energy-dissipation capacity; layout of
pre-tension penetrating bolts in one side of T-stub lead to out of plane deformation resulted from
flange prying of T stud and delay the friction energy dissipation. Increasing the pretension force
can delay the friction energy dissipation; however, the self-centre function was improved. The
layout of pre-tension penetrating bolts in the two side of T stud can enhance bearing capacity and
rotational stiffness observably. Shortening of frictional slot holes size reduce the friction energy
dissipation, increase the energy dissipation of the beam yielding and reduce the self-centre func-
tion; when loading to inter-story drift 0.035 rad, the residual drift angle of all specimens were less
than 0.005 rad, even loading to inter-story drift 0.05 rad, the residual drift angle of all specimen
was less than 0.01 rad. Correspondingly innovative PEC column-steel beam self-centering compo-
site frame with T-stud energy-dissipation connection indicates superior self-centering function and
collapse-prevention capacity.
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Figure 1. M-60 curves of moment-rotation
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Figure 2. Design details of the test specimen
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Table 1. Concrete parameters of the specimens

#= 1. AHEFSH

WS PEC # Mg TR L J) 6(MPa) BEHEALK BE (mm) MM,
-SMI1 91.8 75 0.6
11-SMJ1 60.82 75 0.4
1-SMI2 s ;Wijiiﬁcgjﬁ 0235 Q345 TR s, 91.8 75 0.6
11-SMJ3 142.99 75 0.7
11-SMJ4 91.8 5 0.6
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Figure 3. The geometrical model of the specimens
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Figure 4. P-0 Hysteretic curves of specimens
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Figure 5. M-0 Hysteretic curves of specimens
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Figure 6. Hysteretic energy-dissipation of the specimens
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Figure 7. Patterns of residual rotation
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Figure 8. Mises stress distribution of the specimens
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