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Stiffness Design Method of Steel Structures using Resizing Techniques
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ABSTRACT : The stiffness design method is presented as a drift control model
of steel structures and applied to design of space trusses subjected to stress
and displacement constraints. The stiffness design method is developed by
integrating the resizing techniques for an effective drift control algorithm
with the strength design process according to the commonly used design
specifications such as allowable stress design. In the resizing technique the
amount of material to be modified depends on the member displacement
participation factors and is determined by an optimization technique. Using
the stiffness design method, a structural design model for steel structures is
proposed and applied to two verifying examples. As demonstrated in the
examples, the displacement of the structures can be effectively controlled

without expensive computational cost.
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Resizing Technique

1) Ay, Qg sty Hapy £ E=8d die E9JE 19989 99 30¥7HA M2 By
2) B3, ddul A&FHA AGAAL FHGA FAW 9] A AAfRNEFUS

H103H 15 1998¢1 39 63



LA E

FZAAAN zHde AgzPe 7EFHe=
2 2 AgRe Ao F2E AMEA U@
72 FAEY. 123Bg oy 832U E
& HEAog wEAJ e JHA FRHAE 7
TAA S BFAAEAAY F QAR Yo G
et

g3t o A L HYPR F=E =
Aste ZA=AdAe 54 2 AEFY &89
(3¢9 4dAY) T AT GIFEAGASF
AAR) 7 FZ2AA Fo] 93 A8y € &
SREE 2R HA 9 HEHe Il
& Agdle gyt olg @ AxdAe +
z#A4 23E A ol &3t Fxo i &=
A& wEAE 5 U,

AeAdAde g8 AdAdAe 1Y 48 7]
52 EI] Y3l FxEY g 2AdE
AARFoz Fod & slen =3 g e
A= TR &4, A= AP ¢ A, B3
AF 522 EFE £ Ut o8 =3 A
e F, A= TR &AL FRAZT ¢ FRY
Hol BEY wtgog 7|EQ FxMA FE o
o] Y ZAHo] sHedtt}. 18y FRES A
A2 A a8 A P 272U E o=
A7e ZFAAAE FEAA (FZHY 2HE o)
g3le] EFRA SEANFE AR W) B¢
ot gl RN FAooA wrezAdd g 3
BE Y 4¢ 4 gemg AARY HYd 9
3 7129 dAAFcze FAHQA FAHALA
g U3yl e £ BPALAAY A F
Z89| wrgo U@ A @ A= F2EY ¥
2, g9 £, an AHEANY vhgo] S
Wy, 71&e FRAME FASHC YA Yoz
AutH o2 AHE AMEAte] a7 o7 AA AW
oz B@dd.

HT B9 728 #ARI AX: 571 B
ool wet ZAMAI FRAEA AA mAe

FYol F7lstn glen] AP4AS H3 £ 2
7t FAAG T B AAES BAAE
€ %7t 318t Ao 53, n3dEe] A+
FHEFl g A= W Ay F¢ ¥
9] zHo] HF FZAAE AAA HE2 W
8 &4 9 F7td me AL e 8 28
ZRAERE 93 712 AHEHE AN EFY F
AYH &4& 2Y¥ = Aot

B dpdMe ZAEZF] Aol <% 48
2 Az EAAYEE FHEstn o] & 388Y
AAg e 9 A=A Zed At £EA
A Z72EY AEAYE Adstnx Fo
alzn g FPdANe d8de HEYe
71&9] H, L, c¥7€ o] &% 334¢d JAEHE
FZE AA A &3] YR,

2. WA= HAHY

TZES B 2L AY FALEAEL A
3 olgg FAHoz s HAALAY(Optimal
Design Method) 293} 2283 £&3 A
Rujo] o3 FAE A= ALY (Resizing
Technique) **® o2 RE,

HA 3} 0|8 o &% BHMAEE EHYS
o} Az FA3EY, ¥z d S A A
el AP 28 FA Yo AT AY Fol
Aoz BAEY. 28d, HANFHFPNAM 8
FE & Aol A FREQ A$ ARE B
A & nsE vALH T Folr AEHo|
A Zat} olo] ol dite A WHANEE
o] &% A3 sgo] Tt Yo ¥HE HH3
g Fo2 FHH LA A7rt APHn
Aoy, dA F2EQ dAde gPHer 4§
H3 9o 7

A3} ojgo AT HAAHLAEY ¥ E=
DETZE A dd 849 EARES
A3 A% Yoz HZ F2EYH] ALH
Aol 2§ Ay A £ ZAAAY BE

Rz =2Y



A77h @wshl AWsD Aok AR 7o)
o3 RAAAYRE duiolgdl A A7
3 3lem, ¥ wRdNE Foid AFEAs A
A% wele) wAdIe 73 ¢ & A WA

=g v¥IFHor ANRHoR AU X

B 734 23 o] &3} o2 F w7 Y
o dHzAYL ARLAYEAN 87He 44
VA= A FEARY
o2 Z234A 285e ALFE L F U
dgHo|tt.

21 Fre Helv|oiTe Ay

Yo WY AF ZPo| FF FZHAE
AR He ¥, 9718 o8 87ER
v F2EZY ZForFd o3 2FHAe &
Fucol golxA At ol F¢ FRAHAAE
A AYE zdste o P UAd EAE A

Yol &3 d3n] dgd FA9 I e

HAIA B8 A . o2 FEHA
HP & T AAZAYL viaA gL £ 72
AN g A & glo], FHEA A7 EEH
€ 934 = JF4A 2] HABAY =@ 7
szl YET. geid, & d3dde ZEAA
Bg & GAsFH A 2 FAe Al
ek ¥ 72 E o83t HAZ} A= BHE
gt Fx2E9 MAE Tie W AHHe €9
FFHL /MY delzRe 2 (1)F Zo| F
o xtt

L oyl
'dx+f MM'd

- $o- B[
(1)

1V"V,”dx f‘ T"T ]

A7 4, N* ME VE The 7284 Zgste
AR EZo e 28, wHAE, AWY, HEIS
o] wagEelm, NY MY VY T% A4dstnx

H10H 1% 1998 39

22 gg® 3K go

e A9 sol digde SISl A
< Jeldith A, I, Lie A9 9E3y, gd2
ARAE @GHI2x2dlECY, E, G, ot &
AAF, AG/AASF, dHPG wE Ao
I, me& FZEE TS AAM A Foltt.
die ATHRY sol diF FAE HAr|Axol
9, 4 (1Y & ¥L H¥Y 68 F4H3= &
B o] 28, ZE, A, HEP T ¥
d g rlodxzolt

a9l sFgel A z FAe HBTEAN o
T A9 JldEE o &% AAMANE EAYsr
€ 2 3ta ste dAe ¥R 28n Aty
FE FZE AN F2REFS ¥IAIA e
Aoz FHIH 4 (2), (3)3 o] Pz
4 slet.

Minimize ﬁ —Z' (2)

2 0AL; (3)

Subject to glﬁi p;A;L; =

714, g FAE 9 FFA Sl

ol ARl JPEd Q¥ AAPALAYL
Lagrange Multiplier (A4.) °©]&3% FA<F H
A23EAZ X$5td G337 Po] BHE

0
e

+AL( 21/9,' piA:L; —

6t=
(4)

ZIPiAiLi)

4 ()2 XE8E /1A (BRYF +AGE
F)7F HAHE 7] AT geFIeR B, AL
o W3t w3 0o FH, 4 (5), (6)3
Zo] E¥E}

a6, 8

a_B!_=_—B27+/1LP,'A,'L,‘ =0i=1,m (5)



38, B
AL glﬂipiAiLi - glpiAiLi =0 (6)

A (5).(6) g FHAF (8)9 & 4
()3 Zo] AdEY.

B \f X Bl 1.m (7)
i~ A.L: 1=1.m
piAiLi glv 8ip;A;L;

Z} A9 @ AFE 4 (7AM F¢ 89
ol o5l WA P o 2N, 4] (3) o] =
g A9 FFole @glo] Aojstual 3= 3
I, 5, € A () T oz Haz &
F U

22 #14 18&%¥

AA F2EY dAdME HA FAo £, F
A HA 54 aela B HAE 183
Hl&g AAE Zte FA80] 2L 985S #
Adte AAMS 2893 7140 Ag@c. 28
o, ¥AxAYPe Hd84E zEldd, EAd
GAFHAFE FA 288 FIATFR fF=37]
Y3t 4 (2), (3)eZ BHEYE H423 EANE
A 2§98 71y ol &3 F2stE 4 (8),
(9)8} Zo] EHEC,

Minimize 6/ = /e (8)

= :

Subject to xﬁ_:lﬁ,- W, = ﬁ W 9)

1=

Gst Dit F2EE TA*E FA2EY A
D.
#sk agU RAFolt. 5 = X 6E Y

A O2FE Fdte FAES WU JId =] ol
o g iUA 2§ WUl wE gd

66

9] 3 AFeoln, we iMA 2§ F3Fd §
oltt. 4 (4)% ol FAH o} HAEAZ XT3t
o i|A 2§ F3AF BE A (5). (6)FH
Zo| fx=3td oS 43} Zo] xPHH.

5= oW

Bi= : =1 (10)

=1

3 FAZE dAY

HA FZEZ W¥3lgle]l dH3FH 7
Hal AEE AYTIdEE o83l #HF wAE
A (2) B 3 (8)Y @goz Hizlsle AP
2 (7)) Ee 4 (1049 +3A4F (8)9 9
T @y ARuE AA o|FolZ}, o]eF
TZ2EF] ARule ¥FF F289 A4 4
A gl ¥ z AR ARE Fuksin
2 dHyzd o3 2ALH ARujedsdE n
23 o} ).

2 A7 AEwl T REAlo A GtS
53 ol AT, FYulo] EAde Efx
FZ289 A$ 4EAL QG g Ak
Z3-E 38 HAYN F3d A3 I
Ze 9Az2 gagg tow

el 1. A A0 ¥ WRE DA
A ABHle 45 4 (11)7# Zo] AN

= Li (11)
a mm(lx)z :(iy)i

AR} 1 A < U0

e A< 200

A7, L, (ix) (iy)e 889 FAe 2
o, x, y4¥e &9 23 ¥7clmn, ©¥ 23 vt

U=l



74(i,)i& Counterpropagation neural net-
work (°]3} CPN)(12)& o] &38te] F3it},

UutA o2 o ghEale] 9ol HAH (A)
© 250 23R FEE, JIFAE THF F
8% FEAdME 200¢ F=2 dx Y. =
g A H2@Fo 71X 7] B o
A3 FAHY AR e goy, Zo|rl UF Aoy
A AFo= MA e dido] Arl2g Ao A)
S 7o, HYRAHA | F HMAYE dHFHo]
g APFEPE WA gE moe gHA
< A AN BFAITIEE P}

7 2 WZAACIRY WHE WA
9 BE $8E TS 4 (12), 13)% 2ol A
gk,

A%:  f, =1—ng (12)

A& Ai) A,=1 Té%“, D fo=LL g,

A< A,

Ad7lM, Ap € FAMZH oY, Fye 29
yE x|},

el 3. AAzEHA T WPE dHA

g B2 3u|(Stress ratio) & 2 (14)8 2
o] Al4kgct.

g;
(S')"_T,- (14)
A71M, g0 BAEHolm, f: A3 LLY
olt}, RAZYPo] HRLHL Zulsled 2w}
€ de&ve 28993y (A™),8 4 (15%

ol Ay,

H10A 1% 1998 39

BAZPEA S I 2 ARG GE
233 ri =1.152 Fol 4 (16)F o] ©
WA MY F GA()E o},

A, =L (15)

(A"ew)i=(AM)ix i (zi=1.15) (16)

N& FAgoln] WozHMAlFe GHy
B30 e $HA%zA S ALY HAYA 2
o] 24 ¥ AAE 4 () TE 4 (10)9
o &3} Zd Ast A (17)7 o] 3
A& TH}eAE AEYT. HEXNE =AY
€ de A i 24 Wrldze 3
Eol met 4 (18)3 Zo] d¥AE WA
BHAE A dF3

_ H

o= ,216'< i (1
8;20.18, (A™); = (A°),x1.05
3;<0.18, (A™); = (A%), (18)

A B TEE AN FAEAEE dehR
¥ 1% 2o,

4. ZYHAY HE

€ 7N gd FgdAEe 33 Ed
£ FZE(13)9 HA HE . FPHAY
A€ AP dA F2EY ZIMAE A B
o d¥ AYxAE VFHHEE A Gy
o] 2FHNH ZAxAdA A&AHL 1o
€YY HeE 0.85-1.022 AR, =4
W3 Aol P L& H/4000] AHEERS
B, dAlA mete B4 @He 158709 H,
L, =¥, HrddALe 234cmPoln, 3
qEdAL 965.7cm’0lch. am @AASE

67



2 2A%W O D

A &8 ( o, =—3-) A

N
A;

CPN% ©18¢ H L2249 evds A
Truss?! 2% i, 0, & 7Y

I\

Ayl ALk
L,
Y AN (AN

e gAn
AU sl A

LEL BE M RS B

1 NLNY
8= ,211; A, it

QY £y A8, AL

% 2oAL,
BN GAL F
Al S VIsAL

SRVEHAYL D
AT =(A™); 28,

SYAH At (D

- S0

44U < A

RHALWAY HE
A=A (1-1)

(F=dA O )

(A"™), = (A“),71.05

in E";"—-/monn

(A""™), = (A,

in 'yr——aa ~100< 10

| F30dy AN ab I

SHE W AN (D

8= 2

=1

o ar

F3 W < HEA

N
A< 20 A= —0“57-:
Y
Y N
wees 1-0.4(-4)? P R
AT =(A™), %7, 1 -—1—2(—/{71’, < (_AA_): 4
yi=1.15 2 M 3T 4, ’
r
Ni
L8098 (A™), = A 4
o
e (5),= Ap
Y
us < HeA N
Y

Z2=424 (D
A O 9

wk

AFRARENE

2% 1 ZHEAge BRXE

(A"™), = (A™);1.06

i 7?7;— #1002 10
(A**), = (A,

if) f‘:"‘f—/lO(H 10

N

sRUT e =27




2.1x10%g/cm®, &9 2L 7.8510kg/cm®
ot}

4.1 25588 YMEMA &

a9 29 Z& 257) RAZ PASE 94 =
da Fz2Ed E 1% e 2L FANE

28 4= 5o A 29 YU ¥ naQ
. AAEE L wssFelAY BAge E 2
o UEht slg,

A (D g3 2H 29 YEIg dg 4 »
Aol A7 E T3 E 29 Zon, &g
24 29 YUY ¥eE 0.98cmz dMd) 9%
RF #Zo. 6. 23, 249 RA9 ®Herld =z}
25.5%, 20.24%, 20.25%< AAgde A&
¢ & den, 2, 6, 23, 249 FAe dHA S
BT e Aol AR 29 YWE e Aojo) &
Aoz AdfAote AE E 29 o) & £
ATt

¥ 225 70 WM ErjAag £X HAI|HE

A e[ +3

©F ~roeism WA @Aste, |@as| | s | ees

x{ kg ) %.kg ) (I

\ @ 1| -841.79 | 0.13 |-0.004 | 1.257| 2.85

190 n (75 1m) 2 | 92,505.30 | -0.48 | -0.116 [ 0.954 | 57.49

2,56 m (100 1n) 3 | 3.889.17 | 0.24 | 0.032 [1.832] 8.36

4 | -4.173.88 | 0.25 | -0.016 {0.869| 8.90

Lo e s e X 5 | -2,426.65 | -0.47 | 0.015 [0.814| 9.18

; 6 [12.1273.60| 1.22 | 0.249 [1.370| 105.27

®¢ ‘ 2.54 w (100 in) 7 |-15.634.90| -1.04 | 0.120 [2.002| 35.85

7 ’ R 8 | 48.808.18 | 0.39 | 0.070 [1.080| 37.76
\ @ 9 |-14,206.14| -0.21 | 0.016 [ 0.645| 14.85
5.08 n (200 in) \/")\ 10 | 2.268.22 | 0.004 |0.0003|0.372| 0.87
S8 (e ) 11 | -1.406.67 | 0.13 |-0.003 |0.858| 3.68

12 | 28.552.65 | 0.43 | 0.061 | 1.667| 30.20

28 2 25 53 M e~ 13 | 4.400.25 | 0.09 | 0.012 {1.935] 5.49

14 | 8.879.45 | 0.12 | 0.033 |[1.279| 8.91

15 | -5,460.02 | -0.13 | 0.008 |0.414| 7.22

E 125 WA UM REAS HEZA 16 | 42.688.77 | 0.06 | 0.018 [0.450 | 13.64

17 | -2.733.71 | -0.29 | 0.016 |0.709| 7.72

T 83 (kg) 18 | 7.449.14 | 0.30 | 0.068 | 1.812] 12.97
X Y Z 19 | 22,262.91 | -0.20 | -0.060 | 1.132| 18.32

1 | 50.000 | 50,000 | 100.000 20 |-34.536.88 | -0.66 | 0.100 | 0.832| 41.14

2 0.0 50.000 | 100.000 21 | 11.359.89 | -0.15 [ -0.051 [ 1.540 | 11.35

g Be | 25000 | 00 0.0 22 |-24.555.06| -0.53 | 0.049 [0.740| 31.13
4 | 25.000 0.0 0.0 23 | 41,.977.64 | 0.79 | 0.197 | 1.828| 49.92

5 25.000 0.0 0.0 24 |208,925.10| 0.77 | 0.198 | 0.836| 109.88

6 | 25.000 0.0 0.0 25 | 3.655.92 | -0.34 | -0.045 | 2.185| 9.66

¥ 83 2 0.0 1.0 0.0 X piAiLi L EE T piAiLi
1.665.293 |  0.973cm 1.665.293
10N 12 199841 39 69



e (om}

[

| EN-L] - 0.973 (m)
e &% BN {1 ) 0.840 (cm)
[ o 2208 { 11 )-0.707 (cm)

Hh

fog, e hmm__hhm&&mbmm5ﬁh -

1 8

10
D #

15
-1

08 3. 259X o dE HE W, ¥l HWAJIHE

E 3. 2558 Mel 8% Mool of#t oy WY

Agupgol 2% | 9 Ak &% | Stress ratio

Py
B SAGH| Wy | £Aed| de | ) | AR | AA
Al |Ade]| A1 | A4z | A4 |@dE | an
EY
1 2.85 |-0.003] 2.85 |-0.003] 0.96 [0.07]{0.05
2 57.49 |-0.121]| 57.82 |-0.120]0.106}0.96}0.96
3 8.36 |0.017{ 836 | 0.017]0.53[0.32/0.32
4 8.90 [-0.018| 14,93 [-0.011] 0.90 [1.10/0.27
5 9.18 }0.019] 10.12 | 0.017 | 0.89 {7.79]/0.77
6 |105.27(0.182] 105.27 | 0.182 | 0.99 |0.72{0.72
7 34.85 | 0.060] 34.85 | 0.060 | 0.96 | 0.32]0.32
8 37.76 | 0.065| 37.76 | 0.065 | 0.87 [0.86{0.86
9 14.85 [ 0.025| 20.08 | 0.019 | 0.86 | 1.52}0.94
10 | 0.87 |0.001| 2.34 [0.0003] 0.61 |0.74]|0.66
11 3.68 |-0.004| 4.44 [-0.003]0.88 {0.56]0.01
12 | 30.20 10.036| 30.20 | 0.036 { 0.99 |0.59]0.61
13 549 [0.006]| 5.49 | 0.006 | 0.9710.36]0.35
14 891 |0.026] 10.31 | 0.022 | 0.80 | 0.76[0.58
15 7.22 10.021| 20.84 | 0.007 | 0.89 |3.93(0.92
16 | 13.64 | 0.040| 26.68 | 0.020 | 0.88 [1.73]10.95
17 7.72 10.022| 10.75 | 0.016 | 0.88 {4.40}0.83
18 | 12.97 |0.038| 12.97 [ 0.038 | 0.65]0.38]0.33
19 | 18.32 [-0.053| 18.32 [-0.053| 0.86 |0.83|0.79
20 | 41.14 | 0.120| 54.61 { 0.090 | 0.99 [3.47]0.99
21 11.35 [-0.033] 12.51 [-0.030| 0.96 [0.66]0.59
22 | 31.13 |1 0.067] 48.87 | 0.042 { 0.92 11.90[0.76
23 | 49.92 [0.107| 49.92 | 0.107 | 0.96 | 0.55]0.57
24 1109.88|0.237| 130.58 ] 0.199 {1 0.99 |1.18{0.99
25 9.66 |-0.020] 9.66 |-0.020] 0.5210.61]{0.47

5 1966.25

oAl 1665.29 (18.07

%)
> 0.840 0.707
o1 cn cm

70

2 ()& o83 z} A9 F3ASF (8)9
#e 7IE B 29 gk AR g, @ o83}
o 7|49 GRS FAT F = o
918 d&31d, 0.84cmez X7|HA W9
86.33%2 AU, HAZFAHA T WA
2 9AA i P &AM (Stress ratio) & T
3| B 33 Zoh. FREY AR FAgHd
g% IPoz Yuy} 1& Zuste A9t 4,
5,9, 15, 16, 17, 20, 22, 24%AA TAYH
. 283, 5, 14, 15, 17, 219 FAe 4
(11)8] Agu|zdE &34 gon, 4, 9, 16,
20, 22, 249 EAe Y& 2H3}EE 19 1
3} o) @¢Hg FAPY. F3E didser ¥
g Z&3A 0.71cmE ole FEAMH) T
A3 0.72cmste 1.4%9 238 2AY, 23
4 Ae 2IHAY 72.66%2 TAHW,
Z B AEuo] dig Ao W3l o A
ATz BFL 18.07% 37H4t. o] AA 72 &
o] FUlge 27| ZA=AAY A& AsHe
gtolth. 2@ 33 0¥ 4 @H¥ A, Fo @&
AA29 Yo ¥eridxe] wslel Aol g
x, v, 293 W99 ¥3Eg velln ot

R 20 e
CO<a sea (1))
Cl<w ey (1)

(an)
o

5L 1

1 2 3
@ = j=d]

=
37 4. 258 "o o M HE M, R ¥

B

-

'af"ﬁ]

5 ]

)

>

K

42 72588 YHEHA FEE

a3y 59 Ze 72%A JYMEH2 FRE)
E 4% 22 %S A8AVle B¢ FAIES

RPN =L



719-& neistd AA 19 Y4 HY9E =d-3)
2z gk 7 B2 AR 1 Yl dig
HerldEes a8 63 2on, dA3FYdd 9o
gAY 19 Y4F ¥ 1.0lcmz A
o A 2ok 2, 6, 13, 14 2FRA B
Y7l =7t 16.86%, 11.14%, 15.97%,
13.60%% AA3}n sUvke A€ & F dony,
2, 6, 13, 14¥ 1§ FAe daHe] Ayt A
A 19 Y EHE AMoAdte W /M A&FHo
ge AE 4+ At

Al ze] Fxol wet FHAF (B)E 4
(10)9 28 Aitsled @A & £ A xd
Al g3l £HE vddoz WYE o33
0.90cmo2, 383 (H/400 =1.52)& &334
gon x7|4dA Wele 89.05%208 HAHAU.
HolzH Aol x| HAE dHAH dgiF FA &
2] (Stress ratio) & 31, ¥/t 120 & 7

O, ®
1.52 m (60 in)
® ®
1.52 m (60 in)
side view  (3)
1.52 m (60 in)
® ®
1.52 m (60 in)
®
. ,
3.05 m (120 in)
s _®
" J2 7] P
z L] o
b G
® kil =
Typical story ®"
A 3.05 m (120 in)

0/ Z=Ca
28 5 72 9 M £

H 10 1% 1998 3%

H 472 884 UM Edfxo 3E=A

&+ (kg)
3EZ
ez 223 X Y 7
AA3F 1 100.000 | 100,000 [-100,000
esikin 1 0.0 1.0 0.0
[ E L] ~1.014{cm)
™ o¥ 2% (1} -0.903 (om)
COo® @3 (11 )-0.882 (om)
18
-~ .18
8
~ a2
W oot
=3
~ .08
& 0371
B E]E]E] Faly =l - e N

[ EXELY
(Y ouonn ()
CJow von (1)

$7F1, 7, 8, 11, 12, 15, 16 Z1glA B3,
1,7, 8, 11, 12, 15¥1 252 A gvtd A gisiA]
169 2§ Aol disiA @ 38 3l i
€ &3 0.88cmoE A AR 0.88cmTt
e 0.22%9 2aE Holn, Z7IMA HH9
86.79%= FAaH 3, EFL 15.11% 70

58 &

2 d7dAe HAZ 7Y E o8 F2EY
Auhel] o AAxAH HAETY 3 &-SHLAY

n



o o BEMA RES AH3N HEHA F3
289 ZAAYRY Ndd 4L T3

Nae ZAdAEE gl Edx FRES F
A 2 H84E Hyrisgon, A o)
334 A S St 271N HE 72.66%, 86.79%
2 4244 £ U0, a2ln, FREFY AR
e Ao ARuE FNEnE LadHy
o AZuI AT 38 Aoz AY BEF FUt
£o] 18.07%. 15.11%2 AAEHJT}. ol &7
ZxdAGA N $HulE 0.85- 1.022 ¥
A &7l e AQrld=y o] e 34
& (B)E F% ¥Ze duzo] Au|5e &8
AFg 2ste A7t TN A Eolr, 13
AEE TFPF dRE AA FRAHANMY Zx
AA dFES n2AE AN FREJY] FUHEF
< A" F Utk o) Zo| SH3FHE o]
£ AA AZ B2 T8 LAY A
AE Aojstmal dhe AP tidld ol A9
vl Wyl Jbg AEHARE ¢ & JoeER
FAYAQ ¥ F7HE ¥ 5 Y3, 2o @&
e N L8 EE AT HIZEYS GHE
0 & ke A4S /K2 Aok

Hatel &

E d7E 19979 ZYFEAAFANA A
T Adeg FPHAULU

31 &#
(1) Cohn, M. Z. and Dinovitzer, A. S.,
“Application of Structural Optimiza-

tion”, Journal of Structural Enginee-
ring, ASCE, Vol. 120, No. 2, pp.
617-650, 1994.

(2) Park, H. S. and Adeli, H., "Distributed
Neural Dynamics Model for Optimization
of Large Steel Structures”, Journal of
Structural Engineering, ASCE, Vol. 123,
No. 7, pp. 880-888, 1997.

72

(3)

(4)

(5)

(6)

(7

(8)

(9)

(10)
(11)

(12)

(13)

Adeli, H, Advances in Design Optim-
ization, Champman and Hall, London,
U.K.., 1994.

Baker, W. F., “Sizing techniques for
lateral systems in multi-story steel
buildings”, 4th World Congress on Tall
Buildings: 2000 and Beyond, CTBUH,
Hong Kong, 1990, pp. 857-868.
Graeme, Forrest-Brown. and Bijan
Samali., “Practical Optimisation of
Framed-Structures Using Virtual Work
Principles”. 4th World Congress on Tall
Buildings: 2000 and Beyond, CTBUH,
Hong Kong, 1990, pp1019-1029.

Park, H. S., and Park, C. L., "Drift
control of high-rise buildings with unit
load method’. The Structural Design of
Tall Buildings, Vol. 6, No. 1, 1997, pp.
23-35.

Park, H. S. and Adeli, H., "Data Par-
allel Neural Dynamics Model for
Integrated Design of Large Steel Stru-
ctures”, Microcomputers in Civil Engin-
eering, Vol. 12, pp. 311-326, 1997.
Noor, A. K., "New Computing Systems
and Future High-Performance Comp-
uting Environment and Their Impact on
Structural Analysis and Design’, Com-
puters & Structures, Vol. 64, No. 1,
pp. 1-30, 1997.

Rao, S. S., Engineering Optimization,
John Wiley & Sons, New York, 1996.
A&, FF2ANTE 9 A, 1983.
ZATxNY, FTZEY AP, AFE F
& B9 M4, 1995.

Adeli, H and Park, H. S., "Conter
Propagation Neural Networks in
Structural Engineering”, Journal of

Structural Engineerig, ASCE, Vol. 121,

No. 8, pp. 1205-1212, 1995.

uta A, 93, “Neural Dynamics Model®l

ol AFFRES HALA, uFd2¥3e=

3, #1248, A8, pp. 195-202., 1996.
(==X}t : 1998, 2. 5)

TR = =2%





