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Seismic behavior of high-strength steel-steel frame beam-column joints
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(School of Civil Engineering and Architecture, Xi’an University of Technology, Xi’an 710048, China)
Abstract: The seismic performance of Q690 steel-steel frame beam-column joints is studie, with
the Abaqus finite element software used to analyse and verify the relevant papers. The structural
model is analyzed by high-strength steel in ensuring the accuracy of the simulation. The initial ro-
tational stiffness, bending capacity and hysteretic behavior of the joints are discussed. The influ-
encing factors of the seismic behavior of high-strength steel beams and columns are analyzed. The
results show that the top angle steel stiffener can increase the flexural capacity of the member by
101%, the initial rotational stiffness by 102%, and the plastic bearing capacity of the high-
strength steel component by 32%.
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Tab.1 Steel material test results

FARES B/ mm R E/MPa JERGEEE f,/MPa PG E f,/MPa Wik E A/ %
HW250X 250X 14X 14 — 204 981 395 590 27.3
HM294 X 200 X 8 X 12 — 204 018 265 445 28.2
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Fig. 4 Displacement load loading curve
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Fig. 6 Bending moment-corner curve
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Tab. 3 Comparison of bearing capacity test value and analog value

RS el A L Y
(kN * m)
SA-1 9. 46 8. 88 6.5
SAS-1 18. 34 17. 81 2.9
SAS-2 14.29 14.23 0.4
SAS-3 23.61 21.98 7.4
WAS-3 20. 35 18. 86 7.9
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Tab. 4 Cyclic loading test results

Y Mo/ Orma / M,/ 0./
(kN ¢ m) rad (kN + m) rad
CSA-1 22.47 0.108 19. 10 0.108
CSAS-1 31.07 0.090 26.41 0.108
CSAS-2 33.23 0.091 28.25 0.108
CSAS-3 40. 24 0.072 34. 20 0.108
CWAS-3 40. 49 0.126 34,42 0.126
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Fig. 7 Specimen hysteresis curve
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Tab.5 Ductility indicators

[ENEE TR 0, /rad 0. /rad o
CSA-1 3.0x10°? 0.108 36. 00
CSAS-1 3.9X10°° 0.108 27.69
CSAS-2 3.52X10°° 0.108 30. 68
CSAS-3 4.69Xx107° 0.108 23.03
CWAS-3 10.18X107* 0.126 12. 38
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