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Development of Reliability-Based Design Program based on the MATLAB

GUI Environment
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Abstract : Development of the reliability-based design program in the GUI environment is inadequate for engineers
familiar with the deterministic design to deal with the international design criterion based on the probabilistic
design. In this study, the design program based on the GUI environment is developed in order to more efficiently
input the design factor and more easily carry out the design works. The GUI environment is the GUIDE (Graphic
User Interface Development Environment) tool supported by the latest MATALB version 7.1. In order to test the
model reliability, the probabilities of failure (POF) on the breakwater armor block (AB) and gravity quay-wall (QW)
in the sliding mode are computed using the model in the Level II and Level III. The POF are 55.4~55.7% for
breakwater AB and 0.0006~0.0007% for gravity QW. A non-GUI environment program results of the POF are
55.6% for breakwater AB and 0.0018% for gravity QW. In comparison, the POF difference is negligible for
breakwater AB because the exact input design parameters are available, whereas the large POF difference, but
within the same order, for gravity QW can be explained by the difference of the input design factors because of the
poor input data information.

Keywords : MATLAB GUI Environment, reliability-based design, probability of failure, breakwater armor block, gravity
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Table 1. Statistical information of the design parameters for break-
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Table 3. Partial Safety Factors on random variables of armor blocks
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