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Abstract

This paper concentrates on the finite element analysis of concrete structures considering the
material nonlinearity and time-dependent structural behavior. Using the rotating crack model among
the smeared cracking model, the structural behavior up to ultimate load is simulated, and concrete
is assumed to be an orthotropic material. Especially to include the tension stiffening effect in ben-
ding behavior, a criterion based on the fracture mechanics concept is introduced and the numerical
error according to the finite element mesh size can be minimized through the application of the
proposed criterion. Besides, the governing equation for steel is systematized by embeded model
to cope with the difficulty in modeling of complex geometry. Finally, to trace the structural behavior
with time under cracked and/or uncracked section, an algorithm for the purpose of time-dependent
analysis is formulated in plane stress-strain condition by the age-adjusted effective modulus method.
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