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The paper uses the layerwise theory, i.e. the zigzag behaviour of the in-piane displacements 

through the thickness, and the Lagrange interpolation functions for finite element to compute 
the stresses and displacements in beams made by composite materials. The layerwise method 
can determine the interlaminar stresses and other localized effects with the same accuracy as 
2D finite element method but less computer effort. We present as illustration two examples. 

1. INTRODUCTJON

Composite materials are those formed by combining two or more materials on 

a macroscopic scale such that they have better engineering properties than the 

conventional materials, for example metals. Some of the properties that can be 

improved by forming a composite materiał are stiffness, strength, weight reduc

tion, corrosion resistance, thermal properties, fatigue life, and wear resistance. 
Fiber-reinforced composite materials, for example, consist of high strength and 

high elastic modulus fi bers in a matrix materiał. The use of fiber-reinforced lam

inates in aerospace, civil buildings, automotive shipbuilding and other industry 

has increased tremendously during the past several years. This is largely due to 

the high strength-to-weight ratio of composites as well as their ability to be tai

lored to meet the design requirements of strength and stiffness. Coinciding wi th 

these new applications is the interest in the accurate prediction of the detailed 

response and failure characteristics of laminated plates. 

Composite laminates are formed by stacking layers of different composite 

materials and/or fiber orientation. By construction, composite laminates have 

their planar dimensions by one or two orders of magnitude larger than their 

thickness. Therefore, composite laminates are treated as plate elements. 
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