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Optimum Design of Frame Structures Using Generalized Transfer
Stiffness  Coefficient Method and Genetic Algorithm
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Abstract © The genetic algorithm (GA) which is one of the popular optimum algorithm has been used to solve
a variety of optimum problems. Because it need not require the gradient of objective function and is easier to
find global solution than gradient-based optimum algorithm using the gradient of objective function. However
optimum method using the GA and the finite element method (FEM) takes many computational time to solve
the optimum structural design problem which hag a great number of design variables, constraints, and system
with many degrees of freedom. In order to overcome the drawback of the optimum structural design using the
GA and the FEM, the author developed a computer program which can optimize frame structures by using the
GA and the generalized transfer stiffness coefficient method. In order to confirm the effectiveness of the
developed program, it is applied to optimum design of plane frame structures. The computational results by the

developed program were compared with those of iterative design.

LA B A A& 5 3L, UE FRE 7|22 Fe o

€ 7R3 dxesd W AgHE 7 AL

ARE Y B2 2 t2H HI B2el AAY
TZEY AARINE Be WH7} Do 9l
th 27 AAGANNRE ASHoe AFRHE B
§go2d BP9 B3 HE T2EY AF
2 928 & gome 7229 P4 DL
5L 5 9T AAARANE BTFolth 29
U Ee) vshn w2 He) AN Byg Aoz
o HA AP RE BFY A W59 AG2aL
2 Bgd 299 BE BA BAS 9S24
dzetrle Bage e el Brk

Hepd e FHAEL Fd9 ve wRhq
A7 AN eht 3HUA Fuelds Add
T Aoy P39 FEsa D399 A7}
FrAET §REA QuYEoed 71 B A
g5 P 2o it sALnS e o) F
ge n2 Yue Bz 34 gl 43 240

2 2000 108 27
R PEALAD ¢ ArHHT A AL
E-mail : engine@yoswackr, Tel 061-655-3154

AAo] A9, A A7ke] MRS 2 AH S
#ajA 2A solvke @o) itk

ALY ALHPIL g AT L
Zo)xgh ke FEjo) T2 B dBHoR AL
g7ldlE #9199 544 TBE Ho] itk
el AgAAASFHE HEAL PN
3ol AYAAASR Y A4 Bl agze)ais
2 gg gme]Eo] Luksl ALPFYAFH T of
e 7129 AFHFEA FPasAd #e
e A4 MR E AHEFIE HE £E2 AL
o] 7b=Eki, B8 T2EY AHE7 AASE O
% &7=9 A58 9L B9 v QPP

B dazoae Qutst A9PRASET AL
TEes aRHoR ZYPY JAYA TIIYL
Mgt o) Wi Qns ALPAASFH Y A
Aol WaA 2 I24L AAAEN $ALTSY
FAL BT Hidth B e A42F 6
Kol B89 Lukg ALPHAASH NEe D
3 27 T 2uks} ALFAASHDG FAL L
22 AFse gl AN T3PS o)gE

- 202 -



S Aczpg e B9 Zx
£Al BEdh 2e)m T W
gl MZE Fo AAD B
B

Fig. 1 Analytical model

21 84 ==
B ZZTZEL Fig 15} 2o] th5e] F49 B
2471 29 B JoA By FxETE T

=3

T2EY BAAAE 2 FAzHE F2EH 7]

(base) Aloldll 448 FHgsbat S8k 2e|n

g 2EH s (e 2EFNTE g,
k, ko2 RdHPT A E S0 Az 23
Aedle % 2Z) 249 LX) ] B
] AR ol g T3, FAZHE| A
Aedle 2Zy4y g 022 g FRE
Fo Baro 2344 2 FRED 2Z a4
&% 1:‘] EF dAnode)e 2 AAJ)I, 4 =d

nle 2R3} mije He4E Zte Zo=

rek rionlﬂu%rdg

uh

NETEEAL &

FZE 294 499 i A5 Bare) A= 2AH
T 2 A AN gr =[x v, 67 0%
AWE( = F,, F,, M7 Aol Jw
AAFEAZ Yehid A1) 2o Yyehd 5
7. A7 13 yE 22 XS5 Ve w-g—

RS

2

o

&=
T

dehiT, g Aadelth et F 9 FE
2 X5 YEIF) WHeln, yE WY =
o).

z
E

fi=Ad;+Bd:
(7
fi'[: Cg-dH Dsdi

(D

)

]_’ 2’ e

AR A e BPNe2Rng ohe A 7
= itk

D+ Kd =0 (=12, (2)

A7 S f e AR jol 9EE HalsEERY
24 o 7relAle e €8 k= 24
g AR 2ZgastE FAHHE AAHEEHN
diag (k,, k,, koSt 22 A Eelth

A WE A Q9 dgsd Hek #5 2 ¢35
o &g | AE &, AA VLS
HuE (d)2 A2)3d theaa 2o

= —
g 2% A

Sd=10 (3)
o 714
Sll 512 Sl?z
s— ‘5.21 S.QQ :" S.E?z
d=1'd,.'d,.—."d,]

o 24 g 2 b Aol B a7t EAEA
&g S.u=8,=0° A3y AT
THANL gt § = 02 H2, Aw=7 2 44
FZEL AA AANE 89 3717 AAH wEA
el 22 FHY WY7IPeRNE T3
AAe B AR 2aHe EAF] DA
k.

=
L

43
et

7VEAE Zt
A= g ol

A AEAE A W

EN
[l
e

ZF n/ly @%‘JS_ b= T
AEEENE G, (olFA
2hez F8F & Stk o7

rir

4z

=

- 203 -



9] 3x39 RE AATAE 8,00 g 2
T4 @Y AA AdRE §8 TH=E g o dig
A dolEtn REW, §(G,)2E Yehdth

4 E =Y, Fig. 2(a)8} 22 434 =42 Fig
20} 2e) 2R ¢,2 FIY 5 vk o=
dAXE F2EY 24 j& A 2 YR, ¢,
A 9 2FH Y A 2 Sol7be w3,
e, A p,EFH YN H 2 ) So)7te
77| FZ |t

(b) Signal-flow graph G4
Fig. 2 Graph expression
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Fig. 5 Computational model I
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