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STRENGTH AND DUCTILITY OF STEEL PLATES
SUBJECTED TO CYCLIC SHEAR LOADING

Mai AMANO, Tomohiko WATANABE, Tsutomu USAMI and Hanbin GE

.In the simplified calculation methods for determining the ultimate strength and deformation of
structural members such as steel bridge piers of welded thin-walled box sections, the members are
assumed to fail when its flange element reaches the corresponding failure state. To this end, the
failure state is defined by the ductility of the plate elements or stub-columns. As is well known,
however, shear deformation might be preeminent in connection panels of steel frames, and therefore
the failure strain of the plates in shear can be considered as one of ductility indices in the analysis of
such frame structures. This paper is aimed at obtaining such formulas for the evaluation of ultimate
strength and strain of plates in shear. For this purpose, elastoplastic analysis is carried out on
unstiffened plates. In the analysis, following three loading histories are adopted: 1) Monotonic
loading, 2) One-side cyclic loading, and 3) Two-side cyclic loading. To trace accurately the cyclic
characteristic of steel, the modified two-surface model is employed. Computed shear strengths are
compared with available empirical formulas. Finally, effects of width-thickness ratio and loading
history are discussed and a lower bound curve for the ductility evaluation of unstiffened plates is

proposed.



