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ABSTRACT

Laminated fibre reinforced composites are increasingly
used as structural components particularly in weight sensitive
aircraft and acrospace structures. Theoretical analyses of
thesce type of structurcs are limited to relatively simple
geometry, load and boundary conditions. If these conditions
are more complex, the analysis becomes increasingly tedious

and even impossible.

In this thesis finite element formulations are presen-
ted for the analyses of laminated composite structures. The
formulations include arbitrary number of bonded orthotropic
layers, each of which can oricent in arbitrary direction.
Transverse shear deformation - an essential feature of all
composite construction - is included by allowing the straight
normal to rotate but assumcd to remain straight. Stress strain
relation is derived from three-dimensional clasticity approach.
The finite elecments adopted are based on isoparametric concept.
Separate formulations are presented for the analyses of lamina-

ted plate, axisymmetric shell and doubly curved shell structures.

Several problems have been solved to demonstrate the
validity of the formulations and their application to practical
structures. Tinite clcment results are compared with exact
theoretical solution wherever it is available. Threc-layer

graphite~-epoxy plate solution is also compared with another



iv

finite element results. A liquid-propellant rocket nozzle
having complex wall construction is analysed using axisymmetric
shell element and the results are compared with a known finite
differencc golution. Using the same clement, results are
presented for stress distribution in human left ventricular
lavercd wall. The doubly curved shell clement is used for the
design analysis of a below-knee symc prosthesis with boron-

cpoxy laminate wall construction.
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