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ANALYSIS OF SEISMIC BEHAVIOR OF WELDED CONNECTIONS
CONSIDERING THE EFFECTS OF LOCAL STRUCTURAL FORM

ZHENG Shan-suo , XU Qiang , TIAN Jin , HAN Yan-zhao , SUN Le-bin

(School of Civil Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China)

Abstract: The local structural forms of beam-column joints in steel structures have a notable effect on seismic
behavior of steel frames. A new connection form adhering to the equal strength design criterion is presented in
this paper, on the basis of researching the advantages and disadvantages of commonly structural forms of welded
connections. A nonlinear finite model was developed using the finite element software ANSY'S, considering both
the local buckling and initial imperfection of the connection, and then its accuracy and applicability were
validated according to existing experiments on steel frame welded joints. The seismic behavior of new-form joint
was investigated in detail based on a comparative analysis between the new connection, the standard joint, the
reinforced joint and the reduced beam section connection, including the following criteria: bearing capacity,
fracture property, hysteretic behavior, degradation characteristics, failure mode, and accumulative damage. The
analytical results show that the new proposed connection can move the plastic hinge outward from the joint zone
without decreasing its stiffness. Moreover, it has a stable failure mode and hysteretic behavior and good
performance in dealing with fracture and accumulated damage.
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Fig.1 Comparison of experimental and FEM results for

standard connection
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Fig.2 Comparison of experimental and FEM results for
weakened connection
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Fig.3 Comparison of experimental and FEM results for
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Fig.5 Monotonic curves for each connection type
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Fig.6 Monotonic curves for connections with different plate

length
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Fig.8 Monotonic curves for different structural patterns

} ] 240 it
300
== 200 -
o '—[ = '(:T = EI
I i =
o > )
n| 2 1 " 240 5
) S od T
T O
Lo
2
2000 355

Ko A nii gk AUs K

Fig.9 Structural design of equal strength connections
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