Chapter 5
DISCUSSION AND CONCLUSION

Several example problems have been presented to demonstrate
the effectiveness of the propéseg iterative technique. For an
iterative method to-be good, 3& shouﬁ&lbg stable to ensure convergence
and the rate of eonvergence should be fast to save computation time.
In this chapter, +the perfdrmance of the proposed technique is

discussed concerning/ these two points in comparision with other

schemes. . 7 3 %
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The effectiveness  of “the proposed iterative technique in
improving the rate “of- conveéééﬁce of numerical solutions is

significant fq; cab&éﬁ étructufééqw}th zero to moderate level of

prestress (séé?_so-eox of the final cablelif%rce). These structures
generally possess high degree of geometric nonlinearity. The
utilization ,of -the subdivision procedure-succeeds in estimating the
equilibrium displacement accurately even at the end of thé first
iterative-cycle rleading to rapidiconvergence and .saving of computation

timet

The accurate prediction of the equilibrium displacement at the
end of the first iteration resulting from the subdivision technique
is the key to the success of the scheme in ensuring numerical
stability even for extremely nonlinear problems as exemplified by one

of an inextensible cable carrying a point load. This problem is very
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sensitive numerically since a small error in the displacement leads to
an extremely large error in the internal forces and hence the
unbalanced load. The proposed technique leads to a stable solution

while others fail.

Some words on the ngmber of subdivisions to be used are
appropriate. The use of too shé}l the number of subdivisions may
retard the rate of convergence fﬁr highly nonlinear problems. For
cable nets underwery smali initial weight, 100 or more subdivisions
have been found Lo gicid satisfactory results. It might be noted that

the scheme is still suiccessful even when 1000 subdivisions are

employed.

Conclusion A =¥/

A simple iterative techhi&aé‘has bgen presented in order to

achieve an iféi@tive improvement for the séiﬁtion of highly geometric
nonlinear cable net problems. The scheme provides a simple procedure
to assess; &, good. trial ,equilibrium state.at. the first cycle of
iteration, which is ﬁhe key to the significant improvement over
existing ~ iterative« procedures: ~Not conly| steble’ Jand convergent
solutions are attained with the use of the proposed scheme, but also

the speed of convergence is significantly improved in nonlinear

problens.
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