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ABSTRACT 
This thesis deals with the optimum design of long-span bridges. The thesis 

introduces an extensive survey of the published work on general concepts, 

history, and different structural types of long-span bridges. An optimization 

procedure has been proposed for the analysis and design of cable-stayed and 

suspension bridges, for their minimum weight. The analysis is based on 

unconstrained minimization of the total potential energy of the structure by 

conjugate gradient technique. A computational procedure for determining the 

initial shape of cable-stayed, and suspension bridges, under the action of dead 

load of the girder and pretension in the inclined cables, is presented. The 

structure is designed through element level and structural level optimization, 

using optimality criteria method for member resizing. A proposed optimum 

geometry design is achieved to satisfy the constraints on both the member and 

geometrical design variables. A hybrid method is proposed, using the 

combination of a derived optimality criterion method and the suggested 

generalized compound scaling algorithm, in order to overcome the associated 

difficulties in the geometry optimization of the relatively large structures, like 

the cable-stayed and suspension bridges, which have an increased number of 

design variables and additional degrees of nonlinearity in the numerical 

behaviour. This algorithm produces an efficient and a stable optimum geometry 

design method. Numerical investigations are performed to verify both the 

efficiency and the mathematical robustness of the proposed algorithm to reach 

an optimum design. Further, emphasis is made particularly on the practical 

applicability of the proposed optimization algorithm in engineering practice. 

Applications are made on different types of cable-stayed and suspension 

bridges, and the obtained results are analysed and discussed. 

Key words: Optimum Geometry Design, Initial Shape, Cable-Stayed 

Bridges. 
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