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The paper discusses the fiber orientations imperfections effect on the optimum design of 

a laminate plate exposed to compressive load. It is assumed that fibers angular imperfection 
for each design variable can not exceed maximum allowable deviation from variable's nomina! 

value. These maxima! accepted deviations are called tolerances. The incorporation of tolerances 

into the design algorithm is achieved by diminishing the Jimiting values of state variables by 

the product of assumed tolerances and appropriate sensitivities. Therefore, the given method 

allows to introduce tolerances into the design in a relatively simple way and ensures safe results. 

The paper is illustrated by examples of the rectangular laminate plate minimum thickness 

design. Numerical results show the reliability-based design to be important for structural safety 

compared to the approach where tolerances are not taken into account. 
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1. lNTRODUCT!ON

Because of high strength/weight and stiffness/weight ratios, composite ele

ments are applied in light-weight structures, especially as in-plane loaded struc
tural components. Therefore their optimum design for maximum buckling load 
has been studied extensively in recent years. One of the most often consid
ered problems of laminate plates optimization are ply stacking sequence designs, 
where optimum orientation of fi.bers in each ply should be determined - e.g. [3]. 

Unfortunately, most of the research papers deal with that problem under the 

assumption that design variables are not subject to imperfections arising from 
manufacturing processes. Following this approach, optima! solutions obtained 
for perfect design variables can lead to violation of the constraints imposed on 
state variables - i.e. buckling load - while considering real structures. This is 
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