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Tab. 1 Material properties of the specimen
b A2 A T (Q235) 120a(Q235)
R4 5 WY 115 i
fy/MPa 294 293 296. 4
f./MPa 414 440 446, 3
E/MPa 2.01X10° 1.95x10° 1.98X10°

o/ %% 22.8 21.3 19.9
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Fig. 12 Equivalent viscous damping ratios Fig. 13 Drift deformation patterns of the specimen
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Experimental study of inter-story substructure collapse mechanism
of PEC column(strong axis)-steel beam(RBS) composite frame

SHEN Xiao-ming"?, NIU Rong-bin', FANG You-zhen', BAO Zhang-jun'
(1. College of Civil Engineering, Suzhou University of Science and Technology. Suzhou 215011, China;

2. Wuzhong Construction Drawing Inspection Center of Suzhou, Suzhou 215128, China)

Abstract: Structural collapse resistance performance is the key to maintain structure integrity after
earthquake and to realize the design target of collapse prevention at maximum considered earthquake
level. In order to study the inter-story substructure collapse mechanism of an innovative PEC column
(strong axis)-reduced section steel beam composite frame, a 1 : 2 scale specimen of composite frame
inter-story substructure was designed and fabricated, then quasi-static experiment was carried out.
Based on the experimental phenomena and measured data, the failure process, hysteretic behavior,
horizontal lateral stiffness degradation. energy dissipation capacity, horizontal displacement mode and
plastic failure mechanism of specimen were analyzed. Experimental results indicate that using
penetrated bolt connection, the force transfer mode of concrete diagonal strut in panel zone was
established, and the reduced beam end section causes the plastic hinge to form at the beam end is far
away from the panel zone, which meets the seismic demand of “strong joint weak member”. The
specimen displacement ductility coefficient p,=4. 36, the maximum equivalent viscous damping ratio
(€D max—0. 344, which possesses good ductility and energy dissipation capacity. The horizontal anti-
lateral stiffness of the specimen is uniformly distributed along the height, showing an ideal inverted
triangle lateral displacement mode. The ultimate failure mode of specimen is an ideal plastic failure
mechanism: yielding plastic hinge is formed at the end of reduced section steel beam. While the
bearing capacity is not descending to 85% of its ultimate bearing capacity, the inter-story drift and
connection rotations are all exceed the drift limit(1/30) at maximum considered earthquake level,
correspondingly the specimen has sound collapse prevention capacity.

Keywords: innovative partially encased composite (PEC) column; reduced section steel beam; inter-

story substructure; quasi-static test; collapse mechanism



