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Experimental and Numerical Analysis on High Strength Steel Extended
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Abstract: In order to reveal more information and understand the behavior and failure mechanisms of high
strength steel endplate connections, a full-scale experimental and numerical study is carried out and presented in
this paper. Moreover, their experimental behaviors are compared to the numerical results and relative provisions of
Eurocode 3. The test results show that the failure mode of high strength steel end plate connections is bolt failure
with flange yielding, and the rotation capacity of high strength steel beam—to—column end plate connections is suffi—
cient. Furthermore, the component—based method of Eurocode 3 based on mild steel connections is used to calculate
the plastic resistance and to predict the failure mode of high strength steel end plate connections, but it is not suit—
able to predict their stiffness. Meanwhile, the suggestions on rotation capacity of connections proposed in Eurocode 3
are too conservative for high strength steel end plate connections. The validation of this numerical modelling against
all representative experimental results is further verified on moment—rotation relationship and failure mode, which
shows good agreements.
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Fig.2 Arrangement and number of the bolts
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Tab. 1 Mechanical properties
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Fig.3 Setup of the test instrumentation
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Tab.2 Description of components at the end of tests
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Tab.3 Failure mode of the joints
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Tab.4 Plastic flexural resistance of the joints

iﬁ”’ M\.r‘(p/(kN.m) M,.lc(:}/(kN'm) M,.N,./M)J«B

JD1 298.86 1.02
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JD2 303.93 1.04

JD3 269.38 253.75 1.06
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Tab.5 Initial rotational stiffness of the joints
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Tab.6 Rotation capacity of the joints
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Tab.7 Ductility index of the joints
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Tab.8 Comparison on peak load of connection
R M o/ (kN -m)

M5 vem /( kN- m) Mln.um‘(p /My.m,nzw

ID1 406.32 399.36 1.02

D2 394.98 0.99

JD3 332.70 342.68 0.97
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