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This thesis proposes a new algorithm for generating code numbers used in formulating
mathematical equation to idealize structural behaviors having hybrid connections in finite element
method. The method is then incorporated with an optimization algorithm to obtain optimum
member sizes of planar structures. In the traditional technique, the algorithim supports simulation
of only two types of connection, i.e. hinged and rigid connections. Although some cases of hybrid
connection can be handled by using a release hinged technique, the technique does not cover all
types of hybrid connection simulation. Moreover, for a planar problem, the traditional technique
uses many element types to simulate each type of connection and hence requires more computer
resources. The proposed algorithm, on the other hand, requires only one frame element type to
simulate hinged, rigid and various hybrid connection types. Hence, the method does not only
improve the ability of connection simulation, but reduces the cost, time and effort in developing
the computer software. In addition, the new simulation technique is applied with the simulated
annealing algorithm to optimize the material sizes selection of planar structures. With this
optimization technique, the steel volume of the structure can be reduced significantly. However,
from the study, it has been found that the simulated annealing algorithm requires many structural
simulation cycles to obtain the final result. To solve this problem, a proposed heuristic algorithm
is used instead. The steel volume of the structure obtained by the simulated annealing algorithm
and the heuristic algorithm for material size selection are equal, but the heuristic algorithm spends

less structural simulation cycles than the simulated annealing algorithm.





