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ELASTIC-PLASTIC HYSTERESIS ANALYSIS OF TRUSS STRUCTURES SUBJECT
TO FLUCTUATING LOADS BASED ON ENERGY PRINCIPLE

Sadaji OHKUBO, Yasuo WATADA and Kazutaka NISHIMURA

This paper proposes a new, unified and efficient method for elastic-plastic hysteresis analysis of truss structures
subject to fluctuating loads which is developed on the basis of the principle of minimum complementary energy. For
the calculation of complementary energy of each member element due to incremental or decremental leads the
origin of stress-strain relationship of nonlinear material in each member element is assumed to coincide with the
pre-stressed and pre-strained point resulted by the preceding fluctuating loads. Then member stresses and strains
due to incremental or decremental loads are determined by minimizing the total complementary energy of the
structure subject to equilibrium conditions at the free nodes. The proposed method is applied to many statically
indeterminate trusses with bilinear stress-strain relation material and the reliability, simplicity, efficiency and
toughness are compared with those obtained by the finite element method. These results prove that the assumption
for the proposed analysis methed is correct and the methed is very powerful and efficient for solving the elastic-
plastic hysteresis analysis problems of truss structures subject to fluctuating loads.
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