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Abstract  
In this study the failure modes and loads for multi-pin joints of the unidirectional fiberglass epoxy composite laminates, using the 
finite element method and experimental tests have been analyzed. In addition, a pattern was introduced in which the pins were 
placed in the optimized positions by using artificial neural networks and genetic algorithm method. In the multi-pin joints, the 
variations of pitch to diameter ratio, width to diameter ratio and distance from the edge of the laminate to diameter ratio of pin have a 
significant impact on the connection failure. Due to the fact that there is not the exact solution for the failure of these kinds of 
laminates, for optimization in each case, the FE simulation was performed and for the optimization the results were fitted using the 
neural network method. The fitted model was used as input to the genetic algorithm. Considering the constraints of the problem and 
dimensional characteristics, the optimal pattern was presented when the failure occur later than the others. The difference between 
the experimental data and the finite element results was analyzed. 
Keywords: Maximum Multi-pin joints, Composite laminate, Finite element simulation, Neural network, Genetic algorithm 
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