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2 First order shear deformation theory
3 Higher order shear deformation theory
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1 Classic beam theory
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Fig. 1. Proposed laminated beam element
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Table 1. Natural Frequencies of simply supported orthotropic beam with one layer made of graphene-epoxy
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Fig. 2. First five mode shapes of the simply supported orthotropic beam made of graphene-epoxy
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Table 2. Non-dimensional fundamental frequency of four layered beam with [9°,—6°,—9°, 9"}
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Fig. 3. Effects of the fiber angle change on the nondimensional fundamental frequency of [0",—6"’,—0",9"} laminated beams
with various boundary conditions
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Table 3. Non-dimensional fundamental frequency of three layered beam with [0°,90°,0°}
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Table 4. Non-dimensional buckling load of three layered beam with [0",90o , 0°}
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