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Refined Probabilistic Model of Resistance of
RC Eccentric Compression Members
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Abstract: The probabilistic model of resistance in the current unified standard for reliability design is
imprecise for RC members subjected to eccentric compression. The reason is that it lacks full considerations
of influences of varying eccentricities. An improved probabilistic model of resistance with different
eccentricities and reinforcement ratios is obtained by using the Monte Carlo sampling method and the
current probabilistic models of all resistant factors. The results indicate that it is accurate to fit the
probabilistic distribution of resistance with normal distribution. Given that, the applicability of the
improved model is analyzed for reliability analysis of RC members subjected to eccentric compression with
random eccentricities. It shows that when the design value of eccentricity is close to or larger than the
eccentricity producing balanced failure, there would be large errors in reliability analysis if the probabilistic
model of resistance given in the current reliability unified standard is used. However, it is accurate when
using the proposed probabilistic model. The results also show that the design of RC members subjected to
large eccentric compression is unsafe based on the current reliability unified standard because it lacks full
considerations of effects that the resistance decreases as eccentricity increases.
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