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OPTIMAL DESIGN METHOD OF CIVIL STRUCTURAL SYSTEM
USING INFORMATION INTEGRATION METHOD AND GENETIC ALGORITHM
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[Abstract]) In this study, an efficient method of optimization design of structural system is proposed using the IIM
(Information Integration Method) and optimization method of the GA (Genetic Algorithm). The 1IM is efficient calculation method
of system evaluation and is used in order to formulate the optimization design. Moreover, the GA is also used as efficient
optimization method. Especially, more efficient optimization method than the simple GA is proposed, in the appendix of this paper.
For a numerical example, optimum design problem of highway bridge girder is considered. Efficiency of this method is

demonstrated through this example.
(x—v—F]

[Keywords}
Girder Bridge, Structural Reliability.

1. FAMNE

VAT ADRHEITIBE. TDOVATLADEROHE
EB T HHRBEORS2MAT I KR HBREH
5, BiZ, LTABES AT AORF DD VITHEN 2 X
nABIE, i, © HENEREDREED O T
EEFUBREDENEND IO (BEM . OREE
e (Rat) | TELETRFELTLLIK
(WAME) . £, QBHFHETIE, TEXHETERO
RErORME” > THEWE TV E I (K8, #iiE
th) . @bz, HENFHPRENAHEZEBRTS &
IRBERENREINDRETHDH, TNHOEBICK
THELZO—W e EHCmR TS L o cikE
THEDICE, EEOBRTOREILOBRERRE H51
RESRERRINDIITTHS, LENST, VAT
LORIHL, BRELOWBEE LTEXLDIENTE D,
DL REAEEY AT LAORKEEEL, LERE

HHMEE, GA, LAMEIAT A, RERIE MEHTEER, HEEskt

Information Integration Method, Genetic Algorithm, Civil Structural System, Optimal Design Method, Steel

BO, @, @FoRBICLHD I, AX, HFMHHE
BizownT, ARELERI~&EFBETHD, TR
Db, VAT AORNEITH BB, RN, S
BWERBTCBIT2ZBHBEKRORER L LTERLS
NAREHE T EEZODND, LZAM, LAWK
VAT LAORERFCHET RO, RO, O
BIUC@oOKBEREDOL L2, BFEDRE L2 B
D EWHEH B~ BNEKORERHIETE bon
£, Zhil, HEEH 5 EBEOER S ORI
BERATIHO T, EROEFMER IOV TAEMN D
KA ETABE L AT LAEFHMT DN, VAF A
ORFHHVIHEEZITORICEERREATHLI L %
LTV,

E#011. ERoOBAICESR, BAHRINED - E
WHEE LW FHRIBEATESFTOVRAT AKLD
WTHEFOSEMNLOREMBHBIIED THI L EX
#1231 TR LTz, Er. O BBERORER~D

* T680 BERATHILATEE4-101 BERAKFITZEM AT ¥H Tel. 0857-31-5288 Fax. 0857-28-7899
** Teg0 BERHTHILETEE4-101 BRAFTHEM AT ES Tel. 0857-31-5287 Fax. 0857-28-7899



HHMEEE GARBA L L AME > 27 LORBHRIHE

BEHROFREMEICSWTS, I MBERFE2ELTRL
Tre TIT, RFRETCIERT AOFMES LCHHB
HiErAY, BRELFEEREE LTEENTATY XA (G
A) 2BEATBHZLICE T, £ABE L RF LADOFKHE
BHOFEHELERET S, GAR, TOARNFT LI,
H—17 4 v DEARICE SO TEY DB L b 28K
THORBLOHERERTHS, ERICR, Y7 =T
ECEELEBEFORELEZHBEEETS IaL—va
YL, AP oSRRBEHHLEDEORNLES R
BETFEINEZDBISKERTHIIEILL2TIVRAT AR
BDRT p =2V ARZALEEEDHDT, VAT ALNRT
A— & (GREVER) OB, ESEHOMIZEb b1
BOLBFEACERITTHIENTEH I L8, ABH
Thb, Licho>T, ERBICIE, BRO2ABRObH
BEEBEEBRLTN 2L > TEABEY AT
LDOFEHMBRENB ]2 E2E LI, BEATATY
ALEBALEFEZ, ERCEDIRFELAIBSL L
DEEILND, RRTOFMHEH TIL, EEIIRA
BMEHE THAIN TV 2 ERBENORNHMEE X,
AREHEOFEDIETT,

2. BEBRERICEA3VATLOELSEM

HHRREER LV FEIE, VAT LADEKOFMER
KA LERORBREZRAN» OSEMICFEML LS &
THELOTHD, KETHE, ZOFEOBBKLITI (2 3],

2.1 FHBOER

BHRERBCBVWTIE, FRaMPAER L L EOFRE
1@, FRaOEEMEERP () 2HANT,

I(a) = In{1/P(a)} (BLfi7 :nat) (1)
TEEINRS, RP, In FEAMKTHS,

ERD &Y, EREROSIIOCERORE Z HIFICE,
TR L > THRLNIBHBRIREL 2B 06,
HEI(@ X, YATL2bHREBICHFTHEDICLE
BER, BE. HDEZRAX— (B FTHD L.
AR RISV TIRERERS,

2.2 HBBRAZOIVATL~NOEA

VAT LEWI FEIFETREREH DM, LRI
HVAT LI OWTERE, BHE, R AR LUE
HENHSABRBIIATTELL I ERNTE S, AMTIE
oW, HEBREOWE, Thabb. [ a#HEM
PERSEBEERON—FELTRY PSR THW5A, B,
C,DEVHIADDREBROFOLORBERERTH S
2l EWHBHARFIRE) A AVT, VAT LAOFMEICE
3 5R(D) O BEN R EEIL W TEBRT 5,

9. AFETIE, FORBEIERTHIIEZRD
BebOFERE LT, © —ER TORERMEM M
XM, @ it~ ORBERAOK E, @ BREOI
(Table 1BR) #E£ X5, LEhoT, YRAFLNT
A—B(VAT LAOFMEA R RRTZE L LT, @
MBEMOKRCK), @ g~ DHmRE DR LR (%),
@ BRBOSF(MN E2ELD, BEROHE T, &5z
ELOHEBROWTRMNBRENETHAH B BB OM
HolzbRE2HEALLTELD,

wio, RK) OHBRELERWBOEREZITY, VAT
ARG A= S BHEREROBRE, Fig 1I0BHO L S i-
ZTOEROBBAHR A TN TELN, HRMEE
KEBWTIE., TOEBSMEZHOCTHLEHERTE S,
RKHOERO L D e —B#CEELTHER LA
RWIEREN, ZOM, VAF AT A—ZBLTIR
VIBDOBHIL AT AL PRy, VAT LT A—
AP EERENTOOBEET YA VL PRy &
AFHV D LEFEL L POEBEHSE TV LY
DR EFEEEND, VAT LLIUNRIDL S REHET
2L, —OOEBEORE BTV AT LRT A—F
FREEBEOBRSICIE., 0 (B FHZRE) ML 1 (2
WRRE) T TORETIHZOEAWE TR RO
SEAVD, BMEOESVRBERMELAE L, TR
N5, oLk - FTRIZCHART S L - THREEEER.
Fig. 212 F & 5 ICHIIC O A F LXT5 A — & x| Higdic
WREyER > HREYE G, DIimBnT, vy =0 (B&
VKT HIVART LRTA—FDFRFRDOL - TR
BErEBRTHREIEICL>TEREND, ZTOHK, ¥R

Table 1 Effect for each evaluation item

Alternative A B c D

(@ Number of Improved
Routes for Traffic 20 30 40 50
Congestion

@ Improvement of

Traffic Connection 10-20 50-70 25-40 20-35
to Other Area (%)
@ Construction 120 100 130 140
Cost (billlon yen)
R4
g
¥
2 N
! '," Re
z " Ra
|
/ i

==« Systes Parameter

Fig.t [llustration of measure of information



Rd

&

|/

Degree of Satistaction
o
>
=

x 50 10

0 1 5
Number of Improved Routes

Fig.2 Function of satisfaction for number of improved

routes
1.0

§

2 g

Ei [

3 AN

% 0.5

w

-

=]

E

|

W

Q@

: By
Y 80 100 150 160 200

Cost of Construction (billion yen)

Fig.3 Function of Satisfaction for Construction Cost

T HVV PRI, VAT BT A~ Db BECAT
Sk THROMBEOHE, /i, FYM LU PRYT
BRENDZ VAT ARG A—FOBBI AT HHRED
S LTHEI BN,
AFEOPE, FVATF ALV, Table LIZRT &
572A, B, C,DEV S ERBRIAH L TTHRENEDE
WEDEEZRAVS, HERAD, @iz>nTik, VY R7F
ALY VR—2DHETLIARINTHRNNE, Th
Th Figs. 2, MFRTHMBERKEAVD, VAT LN
SA—FOBEREIZ, OB5F) UL @30®ULE, @
500 LT &4 5, LEMR-T, FMHEED. ©.
QAT BFFA LV, FhEh, ©0.44~1.0,
@30 Ll L, @0.5~1.0&745, FL, REBE TR
JRIEOFREA~OEBRIZ T LIRERE MK E v,
Zokg, Q) OBRELL, KATELORB,
U= (P Z 3 DILERFER)
- REITORLELRERE)
= In(1/Py) - In(1/P) = In(P;/Py)
= In(VYAFALVVYPRyTEVLVITPR,) ()
KA, PIRIVATFAAT AT RV AT L L IRDE
EWMBREER, PR BHIHBEEITV, FOLATLRT
A—EBRaEr L PHOEERDEETHD, i
HE OB ERIL, Table 20X 5 ICHETE 3,
B#IC, FUMEBRMNTIERBORTERD 5,

LARER S R T LEKE Vol 3 1994

Information measures and integrated
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