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Gray Coding Based Accelerating Genetic Algorithm GAGA
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Table 1 Comparison of the calculated results of several problems
CPU /s
1.16x 1076 14 2.5 1.0000 1.0001 11
6.0x 1077 10 2.0 0.0021 -0.0002 -0.0021 -0.0024 0000
h 1.0x10°8 4 1.0 1.0001 9.9989 110
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1 . 1 c
2 kN 2.07 x 10"Pa.
I I,.C 4.8mm B D
2.78 mm 0.15 x 10°Pa. AB = BC = 1
1000 mm BC 30°. Fig.1 Frame of slope top
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B
173161, V' I,/ B+ 3211, + 413 < 0.15 8
A
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4832000 I, + I, / I3 + 3211, + 43 < 4.8 10
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I, =10000x I, =10000y
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s.t. 2.886«7} S5x +2y / x*+ 32y +4y* <0.15 12
483.2 x +y / 2% + 3wy + 4y < 4.8 13
x y=0 Z I, I, =100f x vy .
GAGA 2 T=2 N =300 P.=0.5 P,=1.0
s =10. GAGA 2. 2 a GAGA 8
2s b GAGA minf 4.633777 ! 108
minf’ 4.634595 . ¢ GAGA x =4.392347 y=6.441366 13
6 ~ 10 1,=43923.47mm* I, = 64413.66 mm*.
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2 GAGA
Table 2 Parameters estimated by GAGA for slope top frame problems

S
x y
1 0.5 10 0.5 10 4.665927
4 3.7819970 5.0680070 5.8349680 7.4199930 4.635174
8 4.1543410 4.7424580 6.0742520 6.7896010 4.633777
GAGA 4.392347 6.441366 4.633777
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A new method for optimum design of structures

YANG Xiao-hua'! LU Gui-hua'! YANG Zhi-feng’
1. College of Water Resources and Environment Hohai Univ. Nanjing 210098  China
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Abstract A Gray coding-based accelerating genetic algorithm GAGA is presented for parameter identification in the
optimal design of structures and detailed steps are developed for GAGA. The validity and feasibility of the algorithm is
studied by theoretic analysis and case study. The result shows that GAGA with the characteristics of directness

convenience high speed and high applicability is a superior nonlinear optimal method that can perform locally
meticulous search for the global solution with high probability so the algorithm can be widely applied to the optimal

design of various structures.

Key words Gray code genetic algorithm superior individual —structure optimal design





