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Early-Age Behavior of Base Restrained RC Walls
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ABSTRACT

The early—age behavior of base restrained reinforced concrete (RC) walls is analyzed using a three—
dimensional finite element method in this study. After calculating the temperature and internal relative
humidity variations of an RC wall, determination of stresses due to thermal gradients, differential drying
shrinkage, and average drying shrinkage is followed, and the relative contribution of these three stress
components to the total stress is compared. The mechanical properties of early—age concrete, determined
from many experimental studies, are taken into consideration, and a discrete reinforcing steel derived using
the equivalent nodal force concept is also used to simulate the cracking behavior of RC walls. In advance, to
predict the crack spacing and maximum crack width in a base restrained RC wall, an analytical model which
can simulate the post—cracking behavior of an RC tension member is introduced on the basis of the energy
equilibrium before and after cracking of concrete.
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