XX %X WwoE T B ¥ i Vol. XX No. X
XXXX 4 X H CHINA EARTHQUAKE ENGINEERING JOURNAL XXXX, 2024

UL < B, A0 oo B g 0 e Al ) 8 ) B R N AR N R AL Y R PR M RB A FR ot o0 T [ . M AR TR 2 4, XXXX, XX (XD £ 000-000.
DOT1:10.20000/j.1000-0844.20231011001

BA Jinlu,DONG Jinkun.Finite element analysis of Weakened flange connecting plate on seismic behavior of beam-column joints
with upper flange welded and lower flange bolted[]J].China Earthquake Engineering Journal, XXXX, XX(X) :000-000.DOI:10.
20000/7.1000-0844.20231011001

BEZEERAIBETETENREETR
MEMRERRITOMH

C e, F40

(L7 Tk R HARES TR PE, 7 i 121001
WE: SN AR ST ERERROY  ARRELZEZRIBAE LR TARNEMEET 8
RARBETAY, LR T THLEBRANBRREFERERB IR, ZF 7 AH6 .5 A AR
M ABAQUS st A A ARASH O IZ T EWEFREX F D wE FRBE . RRKAESN
Fo AL TR, AR EREN . FTELEBRN 58K E TN L3 B LI
B, TAZEBERANBRET KL FH T E0-F @oh R 480 5 552009 50 HRRE T F &
A BAE R EAA, B ESERHBALIFTRMEET ERAXANLZEBRIN PR A
WEN PR B F S RIS LA B R L R R0 R R AR,
X MEM; RHEY & FEMRRE; ARTHSN
hESES: TU3I MEKAR RS A XEHS: 1000-0844(XXXX)0X—0—08
DOI:10.20000/j.1000-0844.20231011001

Finite element analysis ofWeakened flange connecting plate
on seismic behavior of beam-column joints with upper
flange welded and lower flange bolted

BA Jinlu, DONG Jinkun

(Liaoning University of Technology »School of Civil and Architectural Engineering s Jinzhou 121001 ,China)

Abstract: This study investigated the impact of various parameters on the seismic performance of
beam-column joints,contributing to the reference of design for steel structure beam-column joints
with weakened flange connection plates, characterized by upper welded and lower bolted. There
seven specimens were built based on the changes in the weakened zone length of the lower flange
connection plate and the different cross-sectional sizes of frame beams. ABAQUS was used to an-
alyze the behavior of beam-column joints,including the failure mechanisms,hysteresis loops,skel-
eton curves, maximum load capacity,and bolt-hole expansion rate. The results of finite element a-
nalysis showed that a reduced length of the weakened zone in the lower flange failed to facilitate

the outward shift of the plastic hinge, while an excessive length would result the significant out-
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of-plane buckling. The seismic performance of the beam-column joint with the full-section weak-

ened was superior to the other two kinds.In this paper,the beam-column joints with the weakened

lower flange were proposed to improve the capacity of energy consumption effectively.

Keywords: steel structures;beam-column joint;seismic performance;finite element analysis
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Fig.1 Finite element model and parameter details of the specimen
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Table 1 Specimen parameters (Unit:mm)
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Fig.2 Beam-to-beam contact of weakened beams
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Table 2 Material properties
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Fig.3 Comparison results of experiment and FEM
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Fig.4 The results of deformation for specimen B1-B4
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Fig.5 The results of deformation for specimen B5-B7
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Table 3 Ultimate bending moment of different specimens
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Skeleton curves of the specimens
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