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Seismic behavior analysis of high strength steel composite K-type eccentrically
braced frames
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Abstract: In eccentrically braces frame design, the section dimension of frame is always adjusted by internal force amplify factor
to resistant the strain hardening effect of link, which lead to the steel consumption and difficulty of joint. According to the seismic
philosophy of “relative strength”, the high strength steel can be used for frames and braces, and the low yield steel can be used for
link. This new structure is called high strength steel composite eccentrically braced frames. In order to study the seismic behavior of
the new structure and save steel, 2 monotonic loading and 2 cyclic loading were performed by nonlinear finite element method anal-
ysis in ANSYS, including tests on 1/2 scaled shear yielding specimens with K types braces. The material and the geometry nonline-
arities were considered simultaneously. The result show that about 14% steel is saved by using high strength steel frame under condi-
tion of identical link and same stress ratio. Differences of the seismic performance between the new and the ordinary EBF are very
small.
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Tab.1 Section dimension of specimens
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Fig.1 FEM specimens and constitutive model
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Tab.3 Protocol of cyclic testing
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Fig.2 Failure modes and load-displacement curves of monotonic loading
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Fig.3 Failure modes of cyclic loading
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Fig.4 Load-displacement curves of cyclic loading
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Fig.5 Skeleton curves of rigidity
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Fig.6 Estimation of structure yield point
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Tab.4 P-A curves analysis
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Fig.7 Degeneration curves of rigidity
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Tab.5 Comparison of energy dissipation capacity
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30 1.67 3760 028 3979 0.9
40 222 60.00 031 6475 034
50 278 83.96 034 8995 037
60 333 110.12 036 103.86 038
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Fig.8 Comparison of energy dissipation capacity
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