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Reasonable Optimum Design of Prestressed Concrete Structures
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Abstract

This study was carried out to find out the reasonable optimum design method for the design of prestressed
concrete structures. The optimum design problems were formulated and computer programs to solve these

problems were developed.

To test the reliablity, efficiency, possibility of application and reasonablity of optimum design problems
and computer programs, both continuous optimization method and mixed-discrete optimization method were
applied to the design of prestressed concrete composite girder and application results were discussed.

It is proved that mixed-discrete optimization method is more reliable, efficient and reasonable than con-
tinuous optimization method for the optimum design of prestressed concrete structures.

Keywords : Continuous optimization method, Mixed-discrete optimization method, Design variable, Constraint,
Convergence history, Objective function, Prestressed concrete composite girder
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Fig. 1 Design variables for prestressed concrete composite girder
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Table 1 Results of optimum design
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Continuous optimization method optimization
Design  |Dimen-| Proper- method
variables | sion | ties | Optimum value of design variables | Maximum |ercentage off g4 o4
MMFD SLP SQP difference diffné?é{ﬁce bound method
X(1) @ | con, 5.16 479 139 077 | 15 185
X(2) an con. 851 748 912 1.64 21.9 9.06
X(3) cm cor. 88.85 90.24 91.06 221 24 89.32
X(4) cn con. 18.23 17.85 1574 249 158 1794
X(5) can con. 6.13 562 582 051 9.0 6.21
X(6) cm con, 6.8 6.97 762 1.04 158 743
X(7 an con, 14.00 14.00 14.00 0.00 00 14.00
X(8) ot dis. 347 369 364 022 6.3 36127
X(9 ort dis, 233 243 3.02 0.69 29.6 3801
X(10) an con, 15.00 15.00 15.00 0.00 0.0 15.00
X1 al/m | dis. 2.33 2.33 233 0.00 0.0 2.852
Obj. function Won 636,171 662,357 694,253 31,396 43 697,364
No. of iteration 10 18 6 14
No. of function evaluation 236 382 4 524
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AAAYE 29T d: AFHoZ TR HAH
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