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Optimum Design of Counterforted Wall Using Mixed Discrete
Optimization Method
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Abstract

The optimum design problems for the design of counterforted wall were formulated and
computer programing to solve these problems were developed in this study.

Both discrete optimization and continuous optimization method were applied to the design
of counterforted wall and the results of these optimization methods were compared each o-
ther.
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Fig 1. Design variables of counterforted wall
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Table 1. Starting Points

X Xo X3 X4 Xs X6 X7 Xs Xo X
case 1 35.0 | 50.0 | 50.0 13000 50.0 | 350 | 200 | 40.0 | 450 | 250
case 2 300 | 45.0 | 40.0 {2000 40.0 | 300 | 220 | 350 | 400 | 220
case 3 280 | 41.0 | 430 [ 2500 | 450 { 33.0 | 21.0 | 320 | 39.0 | 25.0

Table 2. Optimum Design Result of MMFD
Optimum value of Design variable

Design variable — —— - - —
Continuous optimization method Mixed Discrete optimization method

Var. | Dim. Type casel | case2 | case3 casel | case2 case3
Xi cm con. 20.000 | 20.000 20.002 20.000 | 20.000 20.002
Xa cm con. 24.725 | 24.696 24.697 24.725 | 24.696 24.697
X3 cm con. 54629 | 54.577 54.632 54.629 | 54.577 54.632
Xy cm con. 336.87 | 33698 336.89 336.87 | 336.98 336.89
X5 cm con. 98.134 | 98.162 98.140 98.134 | 98.162 98.140
Xs cm con. 38.264 | 38.251 38.276 38.264 | 38.251 38.276
X7 o dis. 20921 | 21.997 20.957 2292 | 2292 2292
Xy o dis. 46.551 | 43.009 42.999 4497 | 44.97 44.97
Xy o dis. 48471 | 48.487 48.474 50.67 | 50.67 50.67

Xio o dis. 25216 | 25214 25.219 25.34 25.34 25.34
Object function (¥) 60023 | 60029 60020 60037 | 60040 60035
No. of function cvaluation 128 169 137 618 648 577

Table 3. Optimum Design Result of SLP
Optimum value of Design variable

Design variable - — - - ———
Continuous optimization method Mixed Discrete optimization method

Var. | Dim. Type casel | case2 case3 casel | case2 case3
Xi cm con. 20.000 | 20.000 20.000 20.000 | 20.000 20.000
Xy cm con. 24.723 | 24.693 24.743 25.244 | 25.245 25.444
Xy cm con. 54877 | 54.833 55.121 54.342 | 54.690 54561
X4 cm con, 337.25 | 33753 337.00 336.58 | 336.54 336.54
Xs cm con. 98.369 | 98.572 98.239 98.057 | 98.042 98.047
X cm con. 38.335 | 38.431 38.405 38.198 | 38.211 38.202
X7 ot dis. 21.052 | 21.094 20.995 20.27 | 20.27 20.27
Xa ot dis. 43.190 | 48.021 45.026 4497 | 47.83 4497

Xy ol dis. 48537 | 48.656 48.499 5067 | 5067 50.67
Xio cm dis. 25279 | 25318 25.289 2534 | 2534 25.34
Object function (¥¥) 60183 | 60297 60162 60123 | 60147 60135
No. of function cvaluation 79 79 79 692 619 624

- 133 -



Table 4. Optimum Design Result of SQP

Optimum value of Design variable

Design variable
Continuous optimization method Mixed Discrete optimization method

Var. Dim. Type casel case2 case3 casel case2 case3
Xy cm con. 20.000 | 20.000 20.000 20.000 | 20.000 20.000
Xy cm con. 24708 | 24.700 24.696 24708 | 24.700 24.69%
X3 cm con. 54639 | 54.549 54.635 54.639 | 54.549 54.635
X4 cm con. 336.90 | 337.01 336.89 336.90 | 337.01 336.89
X5 cm con. 98.147 | 98.219 98.167 98.147 | 98.219 98.167
X cm con. 38.274 | 38.269 38.274 38274 | 38.269 38.274
X7 ol dis. 20919 | 20.920 20.957 2292 | 2292 2292
X3 o dis. 43542 | 48556 46.410 4497 | 4783 4497
Xy cnf dis. 48474 | 48.464 48.493 5067 | 5067 50.67

Xio crf dis. 25218 | 25.211 25.216 2534 | 25.34 25.34
Object function (%) 60027 | 60052 6028 60042 | 60067 60042
No. of function cvaluation 89 75 59 556 564 546
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Fig. 2. Design objective convergence history
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