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APPLICATION OF TWO-LEVEL OPTIMAL DESIGN USING MODEL COORDINATE METHOD
TO DESIGN OF BRIDGE STRUCTURES

IMPR—ERF SRR IEE
by Ichiro KOBAYASHI, Ryoji MIIKE and Yoshikazu YAMADA

A technique of the multilevel optimization based on the model coordinate method
(MCM) is presented to design several types of truss bridges and cable-stayed bridges.
For truss bridges, the design variables on the element-level are thickness and depth of
any member and the corresponding objective function is cross sectional area. The de-
sign variables on the structure-level are width for any member {(a common value) and
height of the structure and the objective function is the total weight of structure. For
cable-stayed bridges, the element-level optimization problems are to solve thickness
of main girder element and to obain thickness, depth and width of any tower element
in order to minimize the cross sectional area. The design variables of cable-stayed
bridges on the structure-level are depth of main girder and cross sectional area of any
stay cable. Since the optimization problem devides into two levels, each level problem
is very easy to calculate in the short computational time. Several examples of optimal
designs for truss bridges and cable-stayed bridges are illustrated and discussed.

Key Words : Multilevel Optimization, Model Coordinate Method, Truss Bridges,
Cable-stayed Bridges, Microcomputer
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