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Development of a General Purpose Structural Reliability Analysis Code
Jointly Based on the AFOSM Method and the Monte Carlo
Simulation with Importance Sampling

by Tetsuya SASAKI*

Abstract; With the increase of complex engineering systems, structural reliability has become a
major consideration in the design of durable machines and structures. In general, structural
reliability analysis requires the failure probability of the structural component. However, the
exact solution of the failure probability requires the calculation of a multi-dimensional integral
which often needs large memory and computing time. For this reason, the availability of a
computer code for calculating the failure probability is important for practical use of reliability
methods.

In this study, an effcient and accurate computer code for calculating the failure probability
of the structural component is developed. The developed code is jointly based on the advanced
first order second moment (AFOSM) method and the Monte Carlo simulation technique with
importance sampling. The augmented Lagrangian method and the DFP method, which are
known as the nonlinear optimization procedures, are utilized for calculating the coordinates
of the design point. Then the failure probability is evaluated using the importance sampling
technique weighted around the design point.

A simple reliability problem is solved to demonstrate the accuracy and the efficiency of the
developed computer code. The high performance of the developed code is confirmed.

Keywords; Structural Reliability, Failure Probability, Advanced First Order Second Moment
Method, Monte Carlo Simulation, Importance Sampling
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