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Law of Accumulation for Deformation of structures and Members
Subjected to Repeated Loading

Yasuhiro UCHIDA

This paper presents the hypothetical law of accumulation for the deformations of structures and
members. The hypothesis states that the accumulation of the deformation of structures or members

subjected to alternately repeated loading is convergent or divergent according to the values of the
forces corresponding to the accumulated deformation and are independent of the strength deteriora-

tion. In order to verify the law, the convergent and divergent behavior of the accumulation of the fol-
lowing deformation is analyzed; 1) the curvature of rectangular box steel beam-columns which have

degrading stress-strain relation and are subjected to alternately repeated and constant bending mo-

ments; 2) the vertical displacement of one-story, single-bay structures composed of braces and col-
umns that are subjected to repeated horizontal forces. Based on the law of accumulation, the limits of

the forces to be loaded against structures are also theoretically derived in order to maintain seismic

safety.
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