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A DETERMINATION METIOD OF THE OPTIMUM CABLE PRESTRESSES IN STEEL CABLE-STAYED BRIDGES

KABHZT - Bl T - W L
Sadaji OHKUBO, Kazuhiro TANIWAKI, Nagahiro YAMANO

A determination method of the optimum cable prestresses for the optimum
design of steel cable-stayed bridges is developed. The optimum cable pre-
stresses are determined by the following two stage optimization processes.
At the first stage, the cable arrangement and sizing variables are opti-
mized by using approximate concept and dual method with mixed direct/recip-
rocal design variables. Then the sensitivities on the total cost and
stresses with respect to pseudo-loads which induce the prestresses into
the cables are calculated by using the first stage optimization process.
The optimum values of pseudo-loads are determined so as to reduce the total
cost of the bridge by utilizing the sensitivities with respect to the
pseudo-loads and a modified linear programming algorithm. From the inves-
tigation of the optimum solutions for several practical scale cable-stayed
bridges, it is cleared that the local peaks of the bending moment in the
main girder and pylon are reduced to almost their half values and all
cables are fully stressed and 3.7 ¥ ~ 2.6 % reductions in the total cost
of the bridges are observed by introducing the optimum cable prestresses.

Keywords : cable prestress, steel cable-stayed bridge, 2 stage optimization
process, dual method, LP algorithm
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