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ABSTRACT

Structuralld@sign of submarine pressure hullsg is
malnly governed by elastic stability requirements. Do of
the mogt important modes of collapse, interfrome buckling
and general instability, have been studied b ral authors
ugdlng anolytlical methods. Several short comings of tﬁe existing
literature have been overcome in the present research
programmne wsing Fnite Eloment méﬁhods.

A finite element formulation based on linear
bifurcution buckling method ig presented in the rlrst part
of the thesis. The method can be used to obtain collopse
pressures for stiftencd shellg of revolution subjected to
external hydrogtatic pressure. The sane program will glve
collapne ﬁrcxwurcs in both general ingteblility -nd interframe
buchling mode. ‘the ecffeet of boundary conditiong and type
of ctiffening on the collapse pressure had been siudled and
discussed. A sophisticated theoretical model hzs been
presented to treut the hydrostatic pressurc as = load gystem
with followexr force effeccts and its influence on the collapse
pressure ig nlgo reported.

In the mecond part of the thesis, a non-linear large
deformation finite element formulation igs presented. The
effect of initial geometric imperfection on the load displacement
response and general instabillty is reported. fThe effect of
inclugion of second order gepm@%rib non linearities ls also

reported.
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In the third part of the thesis, a new procedure )
which 18 a combination of both non;linear lafge‘defomnation
and lineax bifuroation buckling method is presented. Using
this procedure, the imperfection gensitivity of stiffened
\cylinﬁers wider varlous boundary conditions and type of
stlLlening has been recorded. The results obtained from
the gquadratic eigen value problem have been compared with the
traditional lineaxr elgen value problem.

Several sophigticated computetional dﬁtmils developed
during the course of the rescarch together with comparative
CPU Pinmes are algo reported.

Conglderation has been given to the application of
the programs developed during the three phases of the work

to the deolgn of submarine pressure hulls,
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