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As the safety verification system of the steel structures in future, the development of the
new design method which is simplified and rationalized a present design procedure is wanted.
The design method which is based on the elastic finite displacement analysis was proposed but
wasn’t yet applied to the actual design. This paper presents a new design method which use the
equivalent initial imperfection. We determine the equivalent initial deflections to 1 layer and
2 layer framed structure newly, and design these optimal sections because it changes a safety
factor v as a parameter. For the optimum design they are used GA and SLP procedures. As a
result, it becomes clear that the new design method is effective.
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® 114.0 27.0 1.10 | -0.3750 -0.6293 -0.5634 - - -0.0470
® 182.0 46.5 1.00 | -0.2500 -0.7806 -0.1728 - - -0.0709
@ 145.8 45.0  0.83 | -0.0312 -0.8519 -0.0297 - - -0.6428
1.7 1.1093 | @ 169.6 48.0 0.90 | -0.1250 -0.8612 -0.0513 - - -0.6405
® 265.9 55.5 1.23 | -0.5312 -0.8803 -0.1941 - - -0.4854
@ 512.3 72.0 1.83 | -1.2812 -0.8588 -0.2982 - - -0.0170
757.3 85.5 2.28 | -0.8672 -0.8756 -0.0006 - - 0.0008
® 880.2 99.0 2.28 | -1.8437 -0.8971 -0.2259 - - 0.0000




#-3 BUTHEHE (BF) L SMPBAEECET CRRt (2B ZH)

TTREE P s s TRl TR
BEFE | M | V°) | % [TA(cm®) blam)  tlcm) 2 g2 g3 g¢ g5 g6
) 168.8 36.7  1.19 | -0.48%64 -0.6204 -0.4511  0.0000 -0.1146 =
® 151.0 38.0 1.02 | -0.2777 -0.6311 -0.3392  0.0000 -0.1219 -
@ 138.9 37.1 0.96 | -0.2003 -0.6223 -0.3123 -0.0004 -0.1400 -
® 218.5 44.6 1.26 | -0.5763 -0.6863 -0.3711 -0.0001 -0.0602 -
® 184.8 41.4 1.15 | -0.4338 -0.8622 -0.3575 -0.0198 -0.1042 -
® 233.3 48.1 1.25 | -0.5571 -0.7082 -0.3138 -0.0006 -0.0479 -
® 172.6 46.4 0.95 | -0.1862 -0.8567 -0.1299 -0.0007 -0.0007 -
111.5 35.6  0.80 | -0.0013 -0.8135 -0.2095 -0.0044 -0.0052 -
FUATRENE ® 240.0 57.8  1.06 | -0.3212 -0.8847 -0.0271  0.0000  0.0000 -
(SLP &) - 2107 | @ 163.7 39.7  1.06 | -0.3233 -0.8335 -0.3328 -0.3367 -0.3367 -
Q 93.2 27.0 0.89 | -0.1164 -0.7567 -0.4624 -0.2356 -0.2371 -
@ 213.7 46.6 1.18 | -0.4716 -0.8578 -0.2966 -0.4925 -0.4925 -
) 568.5 74.7 1.95 | -1.4420 -0.8123 -0.3200  0.0003 -0.0122 -
@ 580.9 74.9 1.99 | -1.4910 -0.8129 -0.3313 -0.1097 -0.1216 -
@ 641.3 79.9 2.06 | -1.5760 -0.8244 -0.3107 -0.1001 -0.1048 -
T) 657.6 79.4 2.13 | -1.6590 -0.8236 -0.3359 -0.0685 -0.0735 -
© 703.0 80.7  2.24 | -1.7990 -0.8267 -0.3585  0.0001 -0.0031 -
@ 769.5 88.1 2.24 | -1.8010 -0.8408 -0.3007  0.0005  0.0005 -
)] 251.5 60.0 1.07 | -0.3342 -0.7888  0.0000 = —  0.0003
® 107.8 34.5 0.80 | 0.0000 -0.6344 -0.2334 - - 0.0024
® 204.0 54.0 0.96 | -0.2014 -0.7655  0.0000 - - -0.0001
@ 172.8 497  0.88 | -0.1055 -0.7451  0.0000 - - -0.0013
® 63.3 20.6 0.80 | 0.0000 -0.3969 -0.542% - - .0.0408
® 176.3 50.2 0.89 | -0.1167 -0.7477  0.0000 - -~ -0.0007
@ 126.9 40.5 0.80 0.0000 -0.8355 -0.1003 — — -0.0020
92.7 298 .~ 0.80 | 0.0000 -0.7779 -0.3384 - - -0.3619
® 174.5 50.0 0.89 | -0.1112 -0.8665  0.0000 - - 0.0011
1.0 1.330 ) 266.2 61.7 1.10 | -0.3722 -0.8919-  0.0000 - - -0.0008
Q 128.4 40.9 0.80 | 0.0000 -0.8374 -0.0896 - - -0.0028
@ 29.4 10.0 0.80 | 0.0000 -0.3731 -0.7776 ~ - -0.3261
© 337.5 69.5 1.24 | -0.5455 -0.8177  0.0000 - - -0.0002
@ 383.6 74.1 1.32 | -0.6473 -0.8289  0.0000 - - 0.0008
© 342.5 66.9 1.31 | -0.6330 -0.8108 -0.0895 - - 0.0008
@ 138.8 11.9 5.00 | -5.2500 -0.2697 -0.9575 - - 0.0004
O 341.2 53.3 1.65 | -1.0650 -0.7653 -0.4263 - - -0.0005
@ 279.6 32.1 2.35 | -1.9430 -0.6260 -0.7578 - - -0.0014
) 335.5 69.1 123 -0.5357 -0.8165  0.0001 = —0.0001
® 233.2 46.8 1.28 | -0.6004 -0.7319 -0.3495 - -~ -0.0005
® 160.3 34.8 1.19 | -0.4883 -0.6422 -0.4794 - - -0.1602
@ 187.2 37.0 1.31 | -0.6410 -0.6632 -0.4992 - - 0.0002
® 69.9 16.6 1.13 | -0.4134 -0.2734 -0.7391 - - 0.0001
® 184.7 38.8 1.23 | -0.5374 -0.6777 -0.4393 - - -0.0009
® 111.5 25.5 1.14 | -0.4287 -0.7456 -0.6029 - - -0.0878
152.9 33.9 1.17 | -0.4589 -0.8067 -0.4829 - - -0.0007
® 263.4 50.3 1.34 | -0.6802 -0.8687 -0.3338 - - -0.0009
1.2 1.652 ) 234.4 48.0 1.25 | -0.5677 -0.8622 -0.3193 - - -0.1033
o 105.1 24.0 1.15 | -0.4369 -0.7304 -0.6286 - - -0.6801
© 97.9 22.4 1.15 | -0.4399 -0.7120 -0.6543 - - -0.4460
Tt 417.7 75.4 1.41 | -0.7641 -0.8321 -0.0495 - - -0.0001
Q 468.7 73.9 1.62 | -1.0280 -0.8291 -0.1901 - - -0.0003
') 410.6 62.7 1.68 | -1.1040 -0.7996 -0.3375 - - -0.0002
@ 270.7 207  4.06 | -4.0720 -0.4867 -0.9091 - - 0.0002
© 416.3 40.6 2.75 | -2.4330 -0.7032 -0.7369 - - 0.0003
F i) @ 331.5 25.0  3.95 | -3.9310 -0.5577 -0.8875 - - 0.0008
AEE 6) 356.7 765  1.20 | -0.6103 -0.8204 -0.0261 g ———0.0000
(SLP ) o) 265.3 46.8  1.46 | -0.8273 -0.7330 -0.4302 - - -0.0002
® 137.9 34.8 1.02 | -0.2770 -0.6395 -0.3949 - - -0.1017
® 198.2 43.1 1.18 | -0.4792 -0.7086 -0.3526 - ~  -0.0003
® 79.8 18.8 1.13 | -0.4109 -0.3542 -0.7035 . - -0.0006
® 203.6 42.0 1.25 | -0.5630 -0.7016 -0.4031 - - -0.0014
® 116.2 28.9 1.04 | -0.3033 -0.7733  -0.5072 - - -0.0890
155.5 37.5 1.07 | -0.3343  -0.8241 -0.3750 - - -0.0037
® 274.4 54.2 1.30 | -0.6228 -0.8776 -0.2580 - ~  -0.0004
1.4 1.826 o 234.1 48.9 1.23 | -0.5354 -0.8646 -0.2921 - - -0.1114
O 102.3 25.3 1.06 | -0.3192 -0.7425 -0.5737 - - -0.6239
) 99.5 24.1 1.08 | -0.3539 -0.7301  -0.6051 - -  -0.4613
e 487.7 71.3 1.75 | -1.1910 -0.8236 -0.2759 - - 0.0008
Q 530.1 64.2 2.14 | -1.6700 -0.8056 -0.4656 - -~ -0.0002
T 458.3 52.4 2.29 | -1.8560 -0.7645 -0.5919 - - 0.0000
@ 297.2 20.7  4.62 | -4.7760 -0.4987 -0.9203 - - 0.0005
O 493.1 46.9 2.80 | -2.4950 -0.7408 -0.7016 - - 0.0001
@ 448.0 38.1 3.21 | -3.0110 -0.6887 -0.7888 - - 0.0001
O 326.1 66.0 1.04 | -0.5514 -0.8108 -0.0406 = —-0.0004
® 199.5 37.0 1.40 | -0.7523 -0.6641 -0.5308 - - 0.0002
® 234.0 53.5 1.12 | -0.3967 -0.7639 -0.1483 - - -0.0010
® 210.0 40.8 1.33 | -0.6614 -0.6942 -0.4535 - - 0.0005
® 98.1 21.2 1.23 | -0.5358 -0.4255 -0.6932 - - 0.0003
® 208.8 44.2 1.23 | -0.5182 -0.7159 -0.3530 - - 0.0000
®@ 109.9 26.0 1.11 | -0.3816 -0.7495 -0.5820 - - -0.2447
181.3 40.4 1.15 | -0.4419 -0.8368 -0.3767 - - -0.0007
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%3 BUTIER: (

HR) & SMPTEE ET Bt (52, 28, ZWm)
et .

REE P s T THEHEE
BEFE | A%y | V) | 2% [A(am?] blem) tom) | & g g2 g1 8 g
® 297.9 57.1 1.34 | -0.6699 -0.8838 -0.2400 — -  0.0003
1.7 2.112 © 284.0 63.7 1.14 | -0.4193 -0.8953 -0.0024 - - -0.1938
%) 130.9 31.2 1.09 | -0.3614 -0.7895 -0.4913 - - -0.5295
D) 124.6 30.0 1.08 | -0.3463 -0.7817 -0.5044 - - -0.4481
Q 560.7 74.4 1.93 | -1.4170 -0.8311 -0.3155 -~ -  0.0008
Q 649.6 70.8 2.38 | -1.9690 -0.8237 -0.4701 - - -0.0009
) 570.2 48.8 3.12 | -2.9000 -0.7520 -0.7217 - —  0.0004
@ 418.8 29.1 4.21 | -4.2650 -0.6155 -0.8772 - —  0.0007
© 576.6 46.3 3.36 | -3.2010 -0.7406 -0.7552 — — -0.0004
@ 513.4 35.7 4.05 | -4.0660 -0.6773 -0.8432 - -  0.0006
@) 226.3 46.5 1.25 | -0.5625 -0.7299 -0.3383 - — -0.2132
® 88.6 25.5 0.90 | -0.1250 -0.5117 -0.4960 -  — -0.1639
® 206.0 52.5 1.00 | -0.2500 -0.7589 -0.0661 - - -0.2651
@ 107.1 16.5 1.83 | -1.2812 -0.2995 -0.8392 -~ - -0.0033
® 91.4 27.0 0.88 | -0.0937 -0.5375 -0.4511 — — -0.0112
® 155.7 33.0 1.23 { -0.5312 -0.6233 -0.5208 - - -0.0653
®@ 63.2 18.0 0.93 | -0.1562 -0.6417 -0.6538 - — -0.6350
158.8 45.0 0.90 | -0.1250 -0.8521 -0.1106 - —  0.0000
® 267.8 57.0 1.20 | -0.5000 -0.8834 -0.1550 - - -0.0540
1.0 1.54976 | @ 200.0 51.0 1.00 | -0.2500 -0.8695 -0.0928 - - -0.3142
Q 102.2 22.5 1.20 | -0.5000 -0.7139 -0.6665 - - -0.9265
@ 122.2 39.0 0.80 | 0.0000 -0.8295 -0.1328 - - -0.4951
Q 363.7 67.5 1.38 | -0.7188 -0.8127 -0.1267 - - -0.0081
@ 488.0 63.0 2.00 | -1.5000 -0.8016 -0.4397 — - -0.0500
@ 404.0 52.5 2.00 | -1.5000 -0.7635 -0.5330 - - -0.0108
@ 359.9 57.0 1.63 | -1.0312 -0.7801 -0.3760 - - -0.0034
© 481.5 78.0 1.58 | -0.9688 -0.8379 -0.1190 - - -0.0013
®@ 508.6 76.5 1.70 | -1.1250 -0.8351 -0.1995 - — -0.0024
@) 335.5 6.5 1.00 | -1.3750 -0.7337 -0.6646  — — -0.2022
® 199.8 42.0 1.23 | -0.5312 -0.7017 -0.3901 - - -0.1572
® 131.1 33.0 1.03 | -0.2812 -0.6211 -0.4273 - - -0.0932
® 155.2 46.5 0.85 | -0.0625 -0.7276 -0.0269 - — -0.0096
® 85.3 18.0 1.28 | -0.5937 -0.3322 -0.7489 - - -0.1114
® 212.8 33.0 1.70 | -1.1250 -0.6287 -0.6547 - - -0.1370
® 112.6 36.0 0.80 | 0.0000 -0.8156 -0.1995 - — -0.4365
189.8 30.0 1.68 | -1.0938 -0.7860 -0.6814 - - -0.1160
® 317.4 66.0 1.23 | -0.5312 -0.8990 -0.0416 - - -0.3562
1.2 1.76887 | @ 218.0 55.5 1.00 | -0.2500 -0.8799 -0.0127 - - -0.3835
Q 103.0 33.0 0.80 | 0.0000 -0.7992 -0.2662 - — -0.7342
7] 131.8 42.0 0.80 | 0.0000 -0.8414 -0.0661 - - -0.5147
o 421.8 67.5 1.60 | -1.0000 -0.8134 -0.2495 - - -0.0154
Q 483.8 69.0 1.80 | -1.2500 -0.8179 -0.3181 - - -0.0001
IT) 428.2 52.5 2.13 | -1.6562 -0.7640 -0.5605 - - -0.0026
@ 391.7 58.5 1.73 | -1.1562 -0.7859 -0.3967 - - -0.0043
© 530.5 76.5 1.78 | -1.2188 -0.8352 -0.2333 - - -0.0027
L2 @ 552.4 76.5 1.85 | -1.3125 -0.8354 -0.2644 - -~ -0.0006
ER 0] 289.4 815 1.20 | -0.5000 -0.7043 -0.0883 - — -0.1503
(GA &) ® 157.4 255  1.65 | -1.0625 -0.5258 -0.7251 - - -0.2817
® 311.0 66.0 1.20 | -0.5000 -0.8081 -0.0216 - — -0.3433
® 296.6 63.0 1.20 | -0.5000 -0.7991 -0.0661 - - -0.4386
® 122.6 19.5 1.73 | -1.1562 -0.3943 -0.7989 - - -0.1628
® 393.0 63.0 1.60 | -1.0000 -0.8004 -0.2996 - — -0.5288
® 214.5 45.0 1.23 | -0.5312  -0.8532 -0.3465 - — -0.4500
123.5 25.5 1.28 | -0.5937 -0.7487 -0.6442 - — -0.3911
® 310.0 64.5 1.23 | -0.5312 -0.8967 -0.0634 - - -0.5190
14 2.06147 | @ 353.0 70.5 1.28 | -0.5937 -0.9054 -0.0164 — — -0.3600
) 206.0 52.5 1.00 | -0.2500 -0.8731 -0.0661 — - -0.5026
© 46.8 15.0 0.83 | -0.0312 -0.5716 -0.6766 — - -0.6387
Q 440.0 57.0 2.00 | -1.5000 -0.7815 -0.4930 - - -0.0482
Q 561.3 70.5 2.05 | -1.5625 -0.8223 -0.3882 - - -0.0041
@ 506.0 64.5 2.03 | -1.5313 -0.8062 -0.4334 - — -0.0053
@ 461.1 70.5 1.68 | -1.0938 -0.8213 -0.2513 -~ - -0.0038
@ 525.7 82.5 1.63 | -1.0312 -0.8467 -0.0969 - - -0.0012
E) 533.3 61.5 2.25 | -1.8125 -0.7978 -0.5138 - — -0.0081
) 3038 64.5 1.20 | -0.5000 -0.8037 -0.0439 - - -0.1493
® 155.2 25.5 1.63 | -1.0312 -0.5253 -0.7209 - - -0.1604
® 282.2 60.0 1.20 | -0.5000 -0.7893 -0.1106 - -  -0.1542
® 210.2 45.0 1.20 | -0.5000 -0.7209 -0.3329 - - -0.0321
® 167.3 27.0 1.65 | -1.0625 -0.5505 -0.7089 - — -0.1367
® 393.0 63.0 1.60 | -1.0000 -0.8004 -0.2996 - — -0.4355
@ 179.7 49.5 0.93 | -0.1562 -0.8654 -0.0481 - — -0.2683
86.2 25.5 0.88 | -0.0937 -0.7427 -0.4816 — - -0.3474
® 303.8 64.5 1.20 | -0.5000 -0.8967 -0.0438 - — -0.5165
1.7 230919 | @ 353.0 70.5 1.28 | -0.5937 -0.9054 -0.0164 - - -0.3628
Q 393.0 63.0 1.60 | -1.0000 -0.8949 -0.2996 — — -0.7859
© 46.8 15.0 0.83 | -0.0312 -0.5716 -0.6766 — — -0.6387
@ 488.0 63.0 2.00 | -1.5000 -0.8016 -0.4397 - — -0.0412
) 678.1 81.0 2.15 | -1.6875 = -0.8449 -0.3298 - - -0.0002
L) 611.9 93.0 1.68 | -1.0938 -0.8638 -0.0123 -~ - -0.0165
@ 593.5 67.5 2.28 | -1.8437 -0.8152 -0.4722 - — -0.0023
) 680.0 87.0 2.00 | -1.5000 -0.8551 -0.2262 - — -0.0068
) 663.4 91.5 1.85 | -1.3125 -0.8618 -0.1202 - - -0.0015
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