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Cross-section optimization of steel structure as a continuous optimization problem
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A: [Alv"lea“' 71217'] (63)
I=[LI - I] (6b)
j: [jlaJQa”' ajT] (60)
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AL TIE, WrnOREEBILr = 38,152 D2 DD %
75 BUEDEI D A AR S . BN AME, e
WEZ LD, TNZENOHM ) A L OWE D B L TR
tOMfRE, 2IHTHRRAZKED EFRIEZEHRT 26
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ti(d.), ti(d.) T, BOTRLUEZHDAr =1520L &
D t4(de), ti(d.) TH 5.

—— 1dIM]==02199d2 +0.7015d7 ~ 0.6969d} +0.1779d +0.040542 +0.0182d, +0.002
~~~~~~~ 1=0.004847 — 0 41894 +0.6935d —0.5273d3 +0.17364 - 0.0063d; +0.0023
MI=—2.6854d0 +7.781643 — 8.6553d* +4.632d — 1.235502 +0.1724d, ~ 0.0038
dIIMI==0.266d5 + 1113243 — 1.5497d* +0.94364 — 0.273d2 +0.0503d, + 6E — 05
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2: Material list

4. RITRER
4.1. r =38 DIV A MZHT B AT R

r = 38 DY A MIKNT DMMAERE X 3~5 &
¥, £RlizzhThms. F5#IE CPU : Intel Xeon E3-
1230 V2(3.2GHz, 2 7 u & v ¥), MEM:16GB @ 1 fE D
HE D&MW, 72, method 1~2 128 1F 5 BEMEHT I
LI K 04T o 7z, 3121, method 1~3 2B 17
DREMOBMEENZRLTEY, MPOMROKS X
W OWmmEBICEFA LTS, M4,5i121F, TOTh
method2, method3 128 W TEIEN 7= B A Wrm 2, &
EN7 iz zfiic e > T2 EI23RT7ay ML
EDOTHB. F 1121, method 1~3 DEGEMIZE TS
OFTATRLF— (f), BIEB (V) & R#EIZIDERT %
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F TIZE L 725 B WM (Analysis time) #52 LCW 5. 72
B, method2 IZ 5\ T, methodl TG 5 417z fw it # 44 dir
% BB E LT 2 DX —BET5% T3 5 728, methodl
DOFHIFMIEZ D % £ method 2 DEFHEIFM & % 2 T
U272\,

# 1% A% ¥, methodl, method2 DV T AL FI)LF—
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EEALTWSEZ b0 5. LA L, method2 DIRFE
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BV R AT B MY A Mz, ki S
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B LR R & W ANEIR S N, TN DI E O
ML EERH), Brm LN & WIE TRIRS h, 5Nk
MBHELE L 2> TWE Z L WHRTE 5.

(a) method 1

(b) method2 (c) method3

3: Layout of material(r = 38)

Number

o4
a[my 0.8 0.004

4: Distribution of members obtained by method2(r = 38)

At H34

Number

Trmy O® 0.8 0.004

5: Distribution of members obtained by method3(r = 38)

# 1: Elasticity analysis result(r = 38)

r=38 method 1 method2 method3
fIkNm] 6.392 6.350 6.626
Analysis time[h] 5.220 - 24
V[m3] 35.60 36.96 35.60

42. r =152 OV A Mzxtd B b s R

r =152 DMV A MK T B EMFFER %X 6~8 &
UR2IZZENTNRT. TNZNDOR - RONEIT 4.11H
LHEKRTHYD, FHER, SRS LAKRTHS. K2 %
# 5 &, methodl, method2 DV TAILRILF —DFMN
method3 DV TATRNF—Lk DB/, HOEINEZ
BHELTWD I eAWbh s, EIRAEE AW 2 72
ZXiz& b, r =38 D method2 DO KFEME LA FRAHE
V =3560 A TWED, r =152 TlaAR EIEAM
MUAIZIN E 72, 72, method3 Tl r =38 DV T A
IALF—LDBRENWI NS, SHEIT LY - 725
BIFHCIIME I REE 2 R TER P22 2D
5. methodl DFIEFMAEABD L, r=38D & &k
DHELMAEENTWVWEZ M HRTES. MT M
8 & A5 L, method2 TEN I NWri I 6 RO LI
M tl(de) IR - THEAPIERS N T, Bulifbx
752 &, KEHWNEZRITTVWE 2, AEEZKEL,
WEZ@ES L, M2z A S VHIEZERLTWD
HOLHRIND. method3 Tk, MEIL < Wik 2%EIN X
NTWEZEWHERTES. X6%2m5L, methodl &
method2 135 B FEENFREZ A L TV A HMEE L & -
727, method3 TIEEMWrE OIFHEAHNT VWS Z &
7535, method 3 1E5EHT S Y] - 72 5HERM T+ 4212
BB HEA TN RN L b h o7z,
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(a) method 1

(b) method2 (c) method3

6: Layout of material(r = 152)

100
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7: Distribution of members obtained by method2(r =
152)
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8: Distribution of members obtained by method3(r =
152)

At H34

# 2: Elasticity analysis result(r = 152)

r=152 method 1 method2 method3
fIkNm] 6.386 6.421 7.070
Analysis time[h] 4731 - 24
Vm3] 35.60 35.02 35.60
5. KEERm

R TIE, WMECTHERINEZSFAY o MIZHLT
BIR ZAREHE L TN 722 5, B CHRESE L /- fi#
IR, COFIEPHREPMFEL 2. B 5 N72HER
EUTD LSz dons.

o TM VU A b OFREEEBA DR\ E, method2 DIRFE
EIXEREHN 2B 2 TR E L 2 5.

o HikF U A b OREHEE AL VW &, method3 1T K f#
ANDOUEMNHEL < 720, method2 & » % B fEI1Z
AN

o MY A N OREBAHA+ 22D B4, method2
THER SN B W& ¢l (de) OB 65 I B g
LA DD B .

o ¥BH Y A b OFEEH AL < TH, method2 DEFHE
DB RAL S 2 2 &<, A 2 W EH R
MCTRMZESHTILNTED.
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