HoEYRF ARBILICRET A v R Uy AHEHRCE 19914E118

32 FePx= 3 I Z i) S IEIE) DO HamEEET

OPTIMAL DESIGN OF STRUCTURES SUBJECTED TO 3 CYCLES
OF RESONANT EXCITATION

KHER® MHAFA FOERAE"
Yukio KIKUTA, Kunihito MATSUI,  Yasuo NIINOBE

According to aseismic design for a circuit breaker system,

the system is confirmed safe if it withstands during a duration
of three periods of sinusoidal ground acceleration with

resonant frequency. Under this concept, optimal design procedure
has been developed and optimization algorithm is presented.

By using a simple structure composed of 10 members with two
lamped masses as an example problem, the algorithm is verified

by finding the optimal areas of members with stress constraints.
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Fig. 2 Mass Excitation
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Fig. 3 Static Loadings
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Table 1 Optimal Design for 10 Member Truss

Design Member Static Mass Excitation
Group Numbers Loadings
h=0. 30 h=0. 20 h=0. 10 h=0. 05 h=0. 02
by 1,2 8.125 cn® | 9.099 cm® | 10.038 cn® | 13.727 ca® | 17.812 en® | 21616 cn®
b 3.4 7. 149 7. 589 8. 000 8.894 9. 750 10. 627
bs 5 0.336 0.250 0.154 0.100 0.100 0.100
be 6 2.204 2.200 2.253 2.228 2.026 2.98%
bs 7.8 5.189 6.109 7.023 8.862 10. 628 12.133
Ds 9,10 5.431 6. 369 7. 356 9. 486 11. 265 12. 701
Mass 148.67 kg 167. 48 kg 186. 41 kg 234,23 kg 280. 65 kg 324. 54 kg
Displacement (Node) | 0.365 em (1) [0.512 cm (1) {0.640 cm (1) |0.846 cm (2) |0.988 cm (2) {1.089 cm (2)
Natural Freq. (1st) 3.45 Hz 3.67 Nz 3.88 Hz 4.43 Hz 4.91 Hz 5.29 Hz
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