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Structural system reliability analysis requires accurate and efficient evaluation of the joint failure probability. The differential equivalent recursive
algorithm (DERA) is one of the efficient algorithms for computing joint failure probability. The deficiencies of the original DERA based on difference method were
summarized as: a) the perturbation has impacts on the equivalent failure surface (EFS) normal vector, thus it is difficult to select a suitable perturbation; b)
unclear mathematical interpretation of the EFS. This paper derives the analytical expression of the EFS normal vector, without selecting a suitable perturbation
and computing the cumulative probability of bi-variate standard normal distribution. It concludes that the EFS normal vector is a linear combination of the
original failure surface normal vectors, which actually provides a geometric explanation of EFS normal vector. Based on the geometric explanation of EFS normal
vector, a more rational sequence of combination is proposed. The accuracy and efficiency of the proposed method were demonstrated and verified by a numerical
experiment.
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