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Abstract

Error of the geometric series expansion method for the structural sensitivity analysis is estimated.
Although the semi-analytic method has several advantages, accuracy of the method prevents it from practical
application. One of the promising remedies is the use of geometric series formula for the matrix inversion. Its
result of the sensitivity analysis converges that of the global difference method which is known as reliable one.
To reduce computational efforts and to obtain reliable results, it is important to know how many terms need to
expand. In this paper, the error formula is presented and its usefulness is illustrated through numerical
experiments.

agadol Ak s s Al fd AR
. M E Wlel de F55H7] At e el Eel

Aol
AgA FxEEed dACd dag 712 FE FaAHEE AA W WEd o dyss
REEg Atetrl fste] AA 72 As Aol g4 ZAY &F ¥Fo did HE wEds o
2HAog AHgEtE f f4WH ddst] 1 A F& ¥Asd A WEe] L& o)
& drprt ol Fol A F2E WHEE dMel= Teig MY FF S Felal olE Ho] UURE
A siHA gy, AA ek A AR5l F o Fet o) Wyl v)Ee e dd AR 53
Auge Aok A PUE Ao 4% ¥ wgy AuE olfudE aists HYdel
& 7 AR G AA Hpd dig 22 AW s 2E FAol 7tgste] A Hgo] £
29 N1gEg Fohs w0l vie SAEAL 8 i Aol Aot ol FHoE BEsm o
Ao Add A8 @ 128 de H¥Eo] Bty o} W7t w Amte] A Es WolWuln <R
Stk ® ojell whate] Al ek ARHEE AA W I 5] g4 AA wFe A dug w
Fol MFL FI 210 W A2 A" TE2E gad EHAEL Ula}‘“ Aol @49 3
siMate] B Ase WgE A¥e glolth of  Jv HolAFE 97t AANE AHE BT
Be vlwa Fdsin P w4948 4 ojd dae Z4ddel WEdl dd 2AE F
S & doha @A AR T2 A S = of ABYMSS o]gste] 1z 2AlE 49 pME
‘—"401 Zol Ev| Wil HAA WEvh Bot A AS o ge HE Ygoni: 94 FALS Ru I
HL—I“’V}Q]V] =9 7)) g ata) & A ”o“éi aela B 5 Eg o)&d )
AR, 88, @R 7 AR A lslEa s olgd el Uy AL 2
E-mail : bclee@sys713 kaist.ac.kr 9 870 9\1"5: =AY A oAbt AA wA

TEL : (042) 869-3031 FAX : (047) 869-3210 ghebis Kol Zebsto] Zhal wrio] vpie e




o] &3t MAdtazt stRAL
fr3k AEHol vuA ;‘42‘5}
g a7d 3= ATE 47 HE’} RO
o 71&F5 ANE 0135}"4 HAE st 3
dg ZApgg 0
NFFE ol fdly FES Falgd o A
Gl 2EEE 4Es g2ea A o AT
ozt WUl SolgteA dFEste AL W
Zasld, 2 AFdAe UmA WA H(residual
correction method®)d] Q. 4 71¥ e 7|3tEF
g o]43% ugn Ao oo A&t 7]
BFFE o4 o 2319 54 AT 4
8 AEBANA fA "é% T A FEE o
St 2at9] F7E AS3AA
T Aol 7|EFFE ol & }-‘C—
71t eHe T Tk 2x
Aol 7tagt FAARE B3
t}.

ANE oA &L oja3Y AFHUE N
L ARE 47 Yste dad ANFgE F=£T
F 97 W& 78lgF AAS UnE s
A7 o]&F F UA HA
2. 7|5i2% ®Mof olst alze sy

2.1 7|8ta$ MINE 0|8 WZE 4

3

A Aol **EOI A zg o AW AR ¢
& #dM AREEe aAFgE
EE g43t=s ste wgolrh ol
ARG o] &3td UU‘EE T8t
= 71/\45395 ARE -85} A A A Trt:‘_ }-;—0]]
ot Wig= AULE fAstux ste ot
HAA Frg Aol o Vgest vlud Axrt
=t €A Jorz AW ARy A"
a9 dE F7|7t Fobd w B Ak
FEAZS AssrEA ARE B2 ATE 7Y
g 5 ok AAWSe s 9ste thga #

L

of A4AY, AR 2P A% &Fol W A
iy

(K+AK)Yu + Au)= [+ 4&f 1)
A ARo] @ W AU HAAste] akAu

32 LAsE Wgelth

o wae] slalETE ol&w PRe A
P we AN Keak o daDe Fda
Assks Aotk r&ak)<t A o Fgel @ol
Ayshs A€ ol§8T B, = m|i 2

% A«l a2529 A o) A A77F I 2
FAE ovgig @

2

&

FaA AT oA ¥4 263

(K+AK) =1+ K'AK)'K™!

=[i(—K“AK)"]K" @

of Ag JEA H&dd amE TFoE gD
Zth

Au=i(—K"AK)"K”'(Af—AKu) 3)

nem WARAL FE OB T WS

pa Ol SR, 71FEE ol B3] auz

ghal ZAES W AA b pol U 9REs
Tes} gol FHe
ou _ au'™
—= 4
b Ab @

L

et AA FH AR A=Y
% & Ak

22 TAE moll WE 2 24 o4

mol FAdz 32aW A8 22 A

$do] BAHAR AAHog @ F& AL
F= Qo wekd ol AR g FIHEIHE F
B auzau™ Z DA £ QlErtE dehdls

Aol FTostth o do| ol #HHsE e
K,=K 3} K,.,-K,=0K 9 2ol A Astzn A
A3 A y,p =u+ Ay LI
w, =u+pu™ 2t AL =& HdstA &t
71 Y8t ar=0 23 &z oy AL diFE
o] EAlo] sigsts Aoz Aze A Atglol
opdth A2 e Aol 9ste] 4] 3)& thAl 2H
&3 2ot

MET)M i(I—Kb_‘KMAb)nub &)

n=0
Kynsttoons = o} Ku,=f A HE 1 il

(- Kh_IKb¢Ab)(ub¢Ab —u,)

u,=u ,

a (6)
=ty —1,)— (I =K, K, )1,
o] At} BT} gdutdog 5o AFS HAL o
(1_1<l7_l b+Ab)m(ub+N,_ub)
& - (7

= (Upyps —Up) 2(1 - Kb‘Kbnsh)mub
n=1

BgAE e HFHoz A ()% D& d
shel et e uo, ol tig eatae de
“bub_“l(;'f/)m _(]_Kb_lK!wAb)m(umAh —t,) 8

o

o] AoB2RE r(-K'K,,)<1 g W um, ol
. 2 FETE ¢ 5 Aot AXe FHG F
HAxd AE)E5 L o83t thg To) Schwartz
rFaoz A 5 o

oo =2l <1 = K2 Ko Nt =) 9)



264 L -

c=|l- KK, | <1 & FHO BRHE & 2D
2 af e 9 £ zdrg A0,
Py 2L WHAIE 1FA T
FA7]A B

g FoHoRRE
| 2] x (10)
HFHoz d&g wed g oA 4dE U

(m+h) m)

(meD)
Uyap ~ Upesp

Uyosp ™ Hpesp

_m
Yo rs ~ Uparp

3 go) AE & Atk
s =500 | S T T -] (i)
Fol =3 FAl datd co1d7kE AESR

(m+1) (m) “ 51 0

Zastch A aDelA un -

&g Fd29 Aggs dehled, 3 A0
Jbgttta stdete pataz she siekE oA
by~ 7F E = A7) W E ol

AABeg ¢ ANsIE ofgs] HEd £
=EqME 2+ @AM o ZARE 9EF 2
o] 73t AHE Tt

(m+1) {m)
”u.smb Uy

b
of ZAME I -ul = (- KKy )T~ )
Schwarz 2S5 oavE &9 Zolt}. 9 3
of thgk Arojy] W YL 2F HolAE=
o] QAT EaAANA Z AL =Gl &

(12)

M

Fig. 1 Cantilever beam
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Fig. 3 Cantilever beam (a) Error estimation of the deflection and (b) Sensitivity corresponding to the
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