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Analytical Methods for Plates and Shells with Discontinuities

Seung-Hyun Yoo
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o3} Aol 2yl Habeddtg ATt
o e A FHsy 9 3

o,
Mol #4E bx 5 elch,

L of2|¥ 2. Boiz
ok e o SE A BEA W ol Aelde] Hade ofe] Huz
C o ztg FxEo dal A= gl E?‘a} F7b Qvh, 2 o] % & (dissimilar
ey ofe] £He A4 ol £ glel  material) o] HEgFYE Hods FRolm,
EAEA Aok, Y FE] 24E AT VIEeE Fdge ¥ 14 MY o3l
Aol A Bt 2o AF HA 5 AS7F Atk 28 64 @ 78] ()

2 WAre HIEA A7le JlalEE B & 2E (0f Wl A ] se
A, Al g EAste Fdolvt MAE ASFolrh, = (d)E FH(vessel) o] 2 (no-
(inclusion) 2] A7k 1«7} & o}y, zzle)o] ZigwE H$E Bds Fale o
AFE-Folvt Asks 52 we 9wl ol mAHql oolr,
402 Flo 2% 7oy B 4 glou}, Ao AEe 7Rz o2 ubul(membrane),
Bl EA7) He AL W) Hofog H] A1 A+ (inextensional), Algl(edge effect) &
ofsle 4 ol #dsl BAlY Alelth o el ol@ Az ¥HE 57 Aok 4Tra
Fde| EAE FrE WA & e Aee] slate 24RUe ¥ o o
H7F AA F2IF AT o] =He slok, & MEF o o] F23dA] olslslH Ag
w oM Ao EVE ZickRed, o  AHoeg Al4e £7t g)g Aol AeA B
o
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71w o] FAE obfe A uuEs Ho] A¥ X 124 Hed" ¢ Uk o
AR, ®= AgHeR Aie ¢ et 7AM woewe 7 r0.288Ee) W 9le) T,
3} 4 7} (semi-analytical) W& Zsigk F  x= 3| *H (rotation), Ns, No Nsp= Su}ak

e Pz Al FAE 2 Fejioh Agubape] ¥y Hehgd Ao, Ms
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Faigol St A3 Ao 4" wy g AT

"))

(c) 9] B4

(a) 71719 &%

(D) Tge Bais (@) ol xZo] Agsle B
28 1 sk 2ais o

1 WHet &Y AAxA % A 9%

W A =7 <+ AA =4
I uj Al A At & o=k H| A1 A 53
x 1 1 A 1 At A
w/R 1 1 1 1 At A
u/R 1 1 A7t 1 At A
v/R 1 1 AT? 1 At 1
N,/Et 1 At AT 1 1 A*
Ny/Et 1 ATt 1 1 1 A
Nao/Et 1 A ATHE 1 1 A*
M,/Et? AT? AT? 1 A At A
Qs/Et AT A AT AT 1 A*

£ 2o FIEAE, Qi FHULY (Poisson’s ratio) 4] A& BE & £a17}
J&oltt, A=/R/C, C=t/[12(0—v»]"e] =t}
I & 1A “*"FA]= F38-E (leading term)
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o 438 %< (linearly dependent)<] ofe|t}, Method)®” S = SAsHA =t} o] At
o] FellAl & ¢ glel, ubel W AA 9 ubhge wjukAA ) AAIERAE A o
ZReR Fojzd, (D9 W= 0D FA|7+= 73 (strong form) 9] A ye]zti
+HE 73, $¥e] AAXALE FoAH sl A W oR fFPaYLS oY
0oDel 8L 08 F3HA 0499 (weak form)o] =HFubdAE& w9lsla F
He S gt Aelnh, o]l EAlst & Galerkin AP S A}g-3ke] ZAMSEE
W, FAFRd A & WEY HAN e Wy%elzlw At fgsaye A
(total solution) 7} Qo] Hri= 2L WS A Bxkgh Ao Fallu ofef7hx] wjAd

217171 $18] X 28] (complementary solu-

tion) 7} E44] (particular solution) 2] ®ltj

7 Hel SHAARAL FA "k F, A
(1) zre] vtepd = <lch,

=0=0+0"=0°=—0" (1

meba gde] EAe ¥ Y& LA

7132 & gk A= Eo]A] (singularity)

& 2 ek
3. A wy

Be Aol w3 Aol Ug HEZelA o]
5 FAE R el T oAb e
A% ¥ 5 vk shie wEA o
FFelq B3} AE 55T Yo chFRA
AEA AFS AFskE A, oi7]AqE
FRasy 2o ugel FANA sh

2 593 ek = st fRaswe
AT2 SA, w Ates Bed 9

3 A AASE Agolrh WA F9e
e %7 uﬁr‘%ol“ RS
vyl e 2 F= Kirchhoff#o] £, Kirchho-
ff-Love 7}Aell o3t do]2& fsla, o
Mot B ast 2 s)sera, Haw
HAE FAE FgFAR AXg, o) &2
2R Felo F5(Fourier series) & %4
3}l Naviert} Levye] o]|208 1851
ek ol WS A7 Abgste Feld F4
o] Ao mel AAZDe Altg BA =
=dl, o]l ZF3stell A HN o] Altg Hl
ojuzat A =dte  §gF3 (Finite Strip

FEAANE HE7ted HE ZEamier
Aabs]o] We] ARRE T glon), o] wiye]
gude 4787 feels 29 4
(exact or analytical solution) #}2] vl E
b welol weh, webA o sIA™ el
ot sl JhEIHE W gl disled
Qe e & 5 alolol doks PN
zr=v}, # o Hutchinson®g =la whof
A o] ularel Aol Felol gl ¢
g e wHsled X} AHSEE Foi] A4l
gt A3E AA)star glth. Timoshenkoo)
@AV ok AdEe FUSET} =
glr 2 A IF3 (normalization) &
o we Ause A4EE FE AT AT
¥] 3t

1__

goms YO o] AHS ume) Yo
REZ Asn Qe Aol & B F
a4y AREe] o AL YR 5 9
A4S 922 Fhs o] Apieln,

T olE M= 1 UFHE oA A
AxZE Ze A sl 7z
b A ALEs Al ? IR+
o] Ao AsEgted, dAe] e
Ao AA dsleix R B A
o}, 3hu= Al Hal (global) FAle]lw o}
slhube 3ol (local) Al 7ojt)
Hafj olu} F2ql Aol A

TE Adste 5o FA= "AAHQ
I, #E T dEe] EANY

i Alolct, FA2
-4 AFE LA, old
AA ] ol v)ze &3] Herd
A qste] Fag FHAAd Ao},
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do ot 7 o e do e
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A%l sl A A9 9

4 gol og AT

st ety sletulEE &3 7w A5 (stress
intensity factor) & Al4tste= 7o) HAF
o, &3] oo whe 23 gl AA =
A e r, we A HiwAe
friested Fa51 2 ARERE S ZpwAs
e PR fFeddle Heolx o shi
£ ogaasyel g A o714 £
SAGE QLUE F 7hA gl glvh 3
v A W Fdsel Bo| 2
2% AHgSL FAAT B2l o
el 9f4f(extrapolation) 8led fFél= 7
o), THE shib: A PPOR o]

%] 8tZEE (energy release rate) 3t 2 & ¥
o] ¥lv= A2 Eu9l 2 ¥3l(path independent
integral) & o]-&-8to] Al4tshi= wWlolt, &
s JAFoletn 2, AR FA3r 24
A Abgsle] FAATe] Solgg e}
B Aok ® o] vhARhe] FTubye shol
A Eeldt nAd A A el
&5 Eshe B3 Aol dHEt A4S vHE
Sl sk AEE PHe fEsA G 7

N

A 5 Bdfo] sle Al dstew ot
Aoz Al s tiste] v 3h4lo]
714 W sfdo] s} sk ol
T 9y FHEHA Bt FRE A
Ay FAel ofgA vy st o] o
T o] Hel2 Zlelnh duwbHoew wd
43 e FELACNA FAARDeA A=

2do] 1//r (r& FdADl A g12le M7}
Z 2] 7)o} BolHdE Holw ALR o
ek, olEF FH-AH BAE HHFHS
setatr] $lsted SHA=A S Ko 7iy
Eqistw, o]F Yol of7E JHE 7
AZEH HEZE AATeZN ool
QA Al F S FAe dA H
el 2¥gE + dv Aelth ol 3
== oEA (inverse problem) &4, wkek
A Al Aol 5 oAHE o 7
gde| AZlE §5¢ 7 =7t s EAe)
AARY, & Aeel vy FHAR (non

2

r rlo o b

~

A o] o] F

destructive testing) ¢] #A|7} s& AHeolt},
Z1&2) AEHQ) I AAY ool 3
ol & XE(mode) }elule]E A}&3le] Fo

o #AE AAelz, AN AHas o
WHol Alqkmar gl Y o] wigge rlE o
s wlazelel oW B REA AEY

A o) -

T s EAW 25
sa] 9ol 4]

4gA7 & Qi A
245 gorw 3e

olz, B suleE Astelr] ddstede
a9 wA @ HelAe) AR5 FRache

Z.9] zAo) A}P_u}, 7|8 % = (fundamental

mode) & A EA Wy Fapsha, Fde
EAfol 97 AnE A3} RooiE z}o]r}

by, A BToA] zpolr} BB Fodo
EHE #str] dslede Brh ¥ af

S "8 34

F4e B

off thgh 3)

AEeh 2o e ey
e, mebd o] el e
#oted e ko] AlEot Al
A7t gt g

EAsH ol EE EEHOR R E 7
Hol A2 o]ldYxict, Steele2 (vessel)
o xF(nozzle)o] Ao 2 AFYEHE 1Y
Hd) & 22 FA diste] A &4
(asymptotic analysis) & X<3}le] Az
2 A olEE BAh Y 7)1ee ¥
849 vlEsle] A2z 1Y AEE F
Hlghe A A|7HE WAl g2, Al
F4H= (CPUY A7k 500~ 10008 9] 7k4
E ol FUEE Rusta qloh olE wye
‘FAST 2h= ol Eslell #7Ix85o] gz,
I FAH HEgomE= WRC(Welding
Research Council) ®H.32 107'%& ®w7}g
WRC H14] 297099 ulele] & Z L & 5
olch, o] Wye FxEEL so] ¥ B 4
v e S8 AR e, a4 vk
2 A3y o|& AHAgss Zog Miler'™®
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o o8 Hgoz o Hes (VLFE
M ; very large finite element method) o] 2} 1L
welll wpglolek, of whle A& 7}
A FaAel A$el #9EE e BA o

sloix =0 F AgTds e
AANE NFer Bt Ag LR
v o] A ol A2 iﬁ’éﬂ]fﬁﬁ(mlxed

boundary condition)-3 #2 FEe =HL
= WA, wr e ﬁ7191 Ay v
AL fEsts el B gl A Fa
Aol o] 3t HHEH Sl Hstol F
2ol HEAL ol gated Fio, of whol
g Gatpoli} AlojAe] WgAgow ol
g 4 gl Feluk Aol A E Felol
Foe BAE A Solye xds
=l @A sleh zefy o] SolgelA]
Mol Hio At W FYPAS 23, of
Axg A Tl A A HES
o] g3l AE B s el HEAAH 57}
AAl He Aok o] WL 73 Azl
of B}, Al AL 3FaEd 16 o
2} sdck

11 soEy
a7 29} o] A FE(NHE EFs=
AAGIA, Tl ez Folxz usa
BB QMo e 09 7t dekd of&
st o) 2R 4 a8 Aolth,
Fa={% An Sin 205.p
0 R-T

=31 Bm Sin m;rg_cfg

(d=a+b+c) (2)

%, Q93 W Felel e xdel 7}

Saleke Aolth ol Felo| Fool AL

E9l Ans Bme theeol @AAlOR Fol
A},

{Bn}=[Eml{An) (3)

of A Enno] H-& o (expan-
sion matrix) o]z} FEr},

4.2 =9y
a8 244 Hog Qo o FolAl 7

S reld Feld §42 s e
Wzrstat, 2, A (@2} 2,
Fr=2%Gm Sin mg" e

= Hn SinL’bTE:F (4)

o7)14, 2 5)9] FA7} A=, old Cum

< gt&3) ¥ (contraction matrix) o)} ¥
ot

{(Hx)}=
nx{

[Canl{(Gn)}
nXxXm mx1|
48 o] 27] Y Aol @
aiel A AAe] B,

(5)

R E WD)} r=— ()}

L L{gD}a
{Fle
{(F)r (6)
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So) gl FHh Asl AAHA whgel g A7

Y=[CIRIUEN D)} =0 (7
det{[C] [R) [E]}=0 (8)

A7) A, {FHae AAse] So7Fs Exdo]
A, 4D} Q—TH-HollA o] H5% d
Wk Ao - Fie] W i ‘} ]
{Fifie S8eln, [R]&
3] o7 B HE RS
A oF 2 A7} ofa, A
Yol AEE] BAAlQ] o] HdubF
#ohE AHeloh, [R] F¥E& oA
ol mA g mo] AHAo| utep A
2O geolu Ao sl AR
2 71 ok, mand FEY =Z7) “Pﬁ]r
A e, nd Folof & sy =z
A oY A uet AHHT, mS T
ale] @7]ef Ao wet 7} poll thste]
slict, olef o] A . FEH] tAlddl W3}
of F3 M43 7 gled, il ol
‘%;Ml gt A w3} Aol tiste] zbzt
E Eo] BAv,

5
H

IU}.

rE: ol
= i

o2
a8

o rJﬁ‘.
i o @ & 4 ol

(o)

o

w2

Fl,Jog‘_i.
ﬂ.lﬁinﬁ.oi

b

5. 54 7

m]o

I-'-J_(_Il-

r !
09&

:l_a] 33} & 15:],\]-0] %}_% Fde 2=
Aupy o-g A zhstaf,
d71A, be THe ZHel,
ei= 3 WHogXRE] Fdo] Wojx #gjo)
of. Bl A, SHAN FAldl st
Williams'"&= chgwt 7be] Fodigte] 2
3 Welg At

e el Ael,

a8 3 A4 BEFAS e APy @

Gr=- 7+U~_; KB 2
T 2B+Y) fBar h

S TcE ) r—*z“”m W

(5+3v) 38

[ Ty Cos +Co 2]
e THV ‘K_ﬁ 2
"T206FY) ar k

[~— (7+b) 911’19 Sm3ﬁ]

gty " Ky
23+v) Vnr h

30 3(0—v)~ 6
[Cos 5 =Ty Cos2
+ 6,(#Cos8) + CU\\] (9)

A7 A, k= B FA,
& gt e A,
REE] BA dbgF Ay, g ggdiozy
el ftwolth Ky FHSEwALol
r}, Keere} Sve'™i= 3w #H9l Kirchhoffs
o] & AM&dta, A Wy oR gy
Tyt 553 4R 4de d3
A2 7|2 g Es Gl 2Hgs]
9-¢ ulof] #A2%(2nd kind) 2] Fredholm 3
44 Fesiel S g
-8 q]3le] Stahl
3} Keer'™= 4 ;'3_ e we A{AE
HITAE il dde A7 2 {HAF
T % FHIFsF vz s mEEkyd
t}, Solecki®™i= o] & eFzb dubsir|# A4l
Fado] SRl obd SIAlel EAT A5
LFAEFE T o e HEHe
= 3% Felol 5% Aselool e 4
WAEL %ol WEWE FeA Ealsich
olf W2 Wl HL&dl= A v &
Mol 2 5 alon), 77 HEwHAle %
ojo} 3t3, v}EF 3§} (multiple summation)-&
Fafol Bz T8l Aeke]l sirh, 1 el 7]
+ 2AETE 737 $3te] Rayleigh-

yi= Yol u], »
ze= B YW

=
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A olew Anse
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27)e) WL Agsted AAbs
Aol e SHAREAT, A

#z 83,

wol

o)
il

St
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2
e rr Ho orle

=1

af e

a8l 6 a=216°9)

Hz 48

Ol
-~

el o)zt 20% 7eliE deld #1238k
= We 4HA AFEs Holgch
of WS ¥ 59 A& f3 dde e

2% 6ol @=216°¢1 %9 43 AFHE o
2 ek ol 9 sfalEAls (Natural

Frequency Factor) 7=17.636°|3, fx t}

2kl ol

SHoR Fojxle

f:\/%wl?z

W (at r':rir})

alpha=216 ---inside plate
) rin/rout =0.7 outside plate
C180 C120 60 0 60 120 180

Theta (Degree)
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dgo] ol st el A whgol &g A7

E £/12(01— ), we Z1/#-A5F, RS B9
w gl oh,
6. AT wato] FUS U= AEH

2 72 2% 100 a7E Fo #A 3
Hojdoh, 9] B9 o] olx #E o
o] 5ol wistel ool

Y53 AL Fo|XE v %3 o2 F2E
o RAZ gol AgH gl AHL ®
o] e Aubd wele Ak 4194
we A7t pase] g a1 FelME #
do] EAE de] AL 1965 Folias® 2]
%'?i‘?‘&] A]zl—g]ﬂ zﬂr,]_ o:i.’-:xJ o7 Fo-
liast: 9FYFOR e Fdo] East
A5 Akl @ 25 vk (shallow) A
of 4847 5 e A ey, ole
Fa A4 A=[120-09]"a(R/W)'") 7}
B ool thstel it e S olnleh,
1M v Eobgn], e A9l Aol R
<= Aol wHAE, ke FAE v}
Erdogan®® 52 o] Aol W& #Astal
L} AL wkAlg ARE3gl), Erdogans)
Delale®-2 Zx ¢k W37t 79 Adrholl 4]
o] HolAel S F= AHHE
o}t ke e
Aol & @3S 72 dv AR e
t}, ®? Sanders®} Alabi®*—3"i= H%} ri= v}
3o MEY Al disted siM 3l
Sanders#]-& o]&3}dch, Sanders?]-& RE
el 2] Ale] AFFEAG ulE Al 7l o= 2n)o) 4
Hael 1xke] A gy e R deid ek
£ Sandersw ol Fd AdwkelAe] &4
aste 2eel7] $lstel Dugdale w9
AbgLslo] #e E-obA A (tearing instability)!
”°ﬁvwk~ﬂﬁﬁﬁﬂj wqlsr) e 8
sdrh Sanders= oz A %%2 T3t
o, = v?h‘h_‘tla l g 2w A
3 A g By °l‘:]r o] Az
5 wxd Aol 131'4 olE A=

o

e,
Mo 3 e

a3 7 AP d5ude e 95y A

Aga wlastd FArlFd o (crack open-
ing area) 2| gte] AA Ak FAHel
Qe 0 B3] qFdo] AHAW 1 Apelr} HA
= Aol gl & o]f-Fel e 74
AMere]l A 3-8 a#stx] Fsle Aok q
FA A7 E gl 3 g
ot ATE Zu M E a2, v R
o) fEts e & dddl 238 fEE
yoln g, qrde] =k Wl & 99
7hA] E e FHEQl vy 7H‘%}% T
U& Heloh, = o] FUfKTFLoYL F
o HFo oy HA|E Eelzel <
of M7} 7} Fade] el Al ’éi}f{"}
A, o]F o] &dte] Wy n=F AY
qlch, Hay go2 oz H_u_-g].oq
H Fdel @l #Agle] BF EEA
Ao g ZAH 7t les & 7 A
Z, A an = Zr}

_I—O]_L

S

4y of ol

E o]

Uil (an

g7 A, av= TLL @7, Und FY] W9
olth, o] uf FANF dH(A)E kA
Zhol Ak

A= ﬁ-RZ a Un o) (12)

q71M, ov HE §Helu, Ev %
(Young) Alolcy, Uy FAl28 HdH
T deng, f4A fFddg Asle =
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(a) a=10 (b) a=30
u' '.

(c) a=60 (d) a=90°

2] 8 F3I& e dFukske] FdE A
V53 Ao Hygrco

ool fA9) FARE A2 7 A
feh, 2elvt o] Aske Al Awat ulzst
W Rgddnte o] W Eel olix u

Z529 gto] AA A=l Bsbdd ghelnl
slc), 9 Gruter 5-& AHEAANE Wi 9
8] Sanderse] A& #1893 (data fitting) &
A& AAERI oo, @0 dew AyAdtet
A ogke A wgel o3 Azt et
oF 3 Aolt}, FIL& EFsl v #Y
< Hm Fukske] opd FHbeke] ¥
(ovalization) 7} dojv}= A& B = gle

o, o)A el ZHlE AFsHel FFL
FE Aom FHslelol sl FAlolh
2% sl FUL BE T M0 UEY
Aol WHREsL Folgeh, Fdel ARl
de) s} Age ¥ 4 sloh

7. Way

o 2L AAAQ whgel T i

Epg St E%‘
Zheh, AN o Ade

o] thate g A ghs) (exact solut1on)i/ﬂ
A 77 Q3 E 1 AEASR QY
ERIPO T A JEE oulE zhet)
A4 frtaay s e w2 Y
o] 7[&x 2 glevt, FHeR o]z 3
A A2 e H9E 9 ke
AL Fag dolet 3ok e oid
3 Ao} 2 ulgdo] opd Hix o Tt
A, 3k Fol2E HEA|Fw EA,

oL,

R A

_,

23

ot o

@ gy ARG Pe A, BghE®
Sl AgA7E BAZC el s4ja)So)
FEs) REAE AL oA xdy Uiz

A, oleldt sMHTe Bt Ao A
xL A3 oldlsl=n VLI =F2A
)7} zcka & Aol

ot

b0

Ho
o

(1) Timoshenko, S. P. and Woinowsky-
Krieger, S., 1959, “Theory of Plates and
Shells,” (2nd ed.), McGraw-Hili,
York.

(2) Szilard, R., 1974, “Theory and Analysis
of Plates,” Prentice-Hall,
Cliffs, New Jersey.

(3) Ugral, A. C, 1981, “Stresses in Plates
and Shells,” McGraw-Hill, New York.

(4) Cheng, Y. K., 1968, “Finite Strip Analy-
sis of Elastic Slabs,” J. of Engineering
Mechanics, Vol. 94, pp. 1365~1378.

(5) Hughes, T. J. R.,, 1987, “The Finite
Element Method,” Prentice-Hall,
ewood Cliffs, New Jersey.

(6) Hutchinson, J. R., 1992, “On the Bending
of Rectangular Plates with Two Opposite

New

Englewood

Engl-

Edges Simply Supported,” J. of Applied
Mechanics, Vol. 59. pp. 679~681.
(7) Sun, C. T., 1972, “Double Fourier Series

644 /XBBHWBERE HFI3E B TH 19934



Fd5o] gl F@st Aol A4 ol g A7

Solutions to General Anisotropic Plates,”
J. of Math. Phys. Sci., Vol. 6, pp. 222~ 228.
(8) Sosa, H. and Herrmann, G., 1989, “On
Invariant Integrals of Cracked Plates,”
Int. J. of Fracture, Vol. 40, pp. 111~126.

(9) Sih, G. C.(ed), 1977, “Plates and shells
with Cracks,” Noordhoff International,
Leyden, The Netherlands.

(10) Mannan, M. A. and Richardson, N. H,,
1990, “Detection and Location of Struc-
tural Cracks Using FRF Measurments,”
8th IMAC Proceedings, Kissimmee, Flor-
ida.

(11) Richardson, M. and Mannan, M. A,
1993,
Faults with Changes in Modal Parame-
ters,” 11th IMAC Proceedings, Kissimmee,
Florida.

(12) Steele, C. R., 1989, “Asymptotic Analy-
sis and Computation for Shells,” Analyti-
cal and Computational Moedels of Shells,
Noor, A. K., Belytschko, T. and Simo, J.
C. (eds.), CED-Vol. 3, ASME.

(13) Wichman, K. R, Hopper,A. G. and
Mershon, T. L., 1979, “Local Stresses in
Spherical and Cylindrical Shells Due to
External ILoadings,” Welding Research
Council Bulletin No. 107.

(14) Mershon, J. L., Mokhtarian, K., Ran-
jan, G. V. and Rodabaugh, E. C., 1984,
“Local Stresses in Cylindrical Shells Due

“Correlating Minute Structural

to External Loadings on Nozzles-Sup-
plement to WRC Bulletin No. 107,” WRC
Bulletin No. 297.

(15) Miller, C. E,, 1985, “VLFEM Analysis
of A Two-Dimensional Cochlea Model,” J.
of Applied Mechanics, Vol. 52, pp. 743
~751.

(16) Yoo, S. H., 1989, “Fourier Series
Methods for Plates and Shells with Cracks

and Inclusions,” Ph. D. Thesis, Stanford
University.

(17) Williams, M. L., 1961, “The Bending
Stress Distribution at the Base of A Sta-
tionary Crack,” J. of Applied Mechanics,
pp. 78~82.

(18) Keer, L. M. and Sve. C., 1970, “On the
Bending of Cracked Plates,” Int. J. of
Solids and Structures, Vol. 6, pp. 1545
~1559.

(19) Stahl, B. and Keer, L. M., 1972, “Vibra-
tion and Stability of Cracked Rectangular
Plates,” Int. J. of Solids and Structures,
Vol. 8, pp. 69~92.

(20) Solecki, R., 1983, “Bending Vibration
of A Simply Supported Rectangular Plate
with A Crack Parallel] to One Edge,”
Engineering Fracture Mechanics, Vol. 18,
pp. 1111~1118.

(2D olA-&, 1992, “HZ ¢gE e UY
#e] wfAE AA, " A Y =F, o}
Fol &,

(22) Folias, E. S, 1965, “An Axial Crack in
a Pressurized Cylindrical Shell,” Int. J. of
Fracture Mechanics, Vol. 1, pp. 104~113.

(23) Folias, E. S,, 1967, “A Circumferential
Crack in a Pressurized Cylindrical Shell,”
Int. J. of Fracture Mechanics, Vol. 3, pp. 1
~11.

(24) Erdogan, F. and Kibler, J., 1969,
“Cylindrical and Spherical Shells with
Cracks,” Int. J. of Fracture Mechanics,
Vol. 5, pp. 229~237.

(25) Erdogan, F. and Ratwani, M., 1970,
“Fatigue and Fracture of Cylindrical
Shells Containing A Circumferential
Crack,” Int. J. of Fracture Mechanics, Vol.
6, pp. 379~392.

(26) Erdogan, F. and Delale, F. 1979,
“Transverse Shear Effects In A Circum-

REWMBEE BB BTH, 19934, 645



ferentially Cracked Cylindrical Shell,”
Quarterly of Applied Mathematics, Vol.
37, pp 239~258.

(27) Simmonds, J. G. and Duva, J., 1981,
Thickness Effects Are Minor In the
Energy-Release Rate Integral for Bent
Plates Containing Elliptic Holes or
Cracks,” J. of Applied Mechanics, Vol. 48,
pp. 320~ 326.

(28) Sanders, J. L., Jr., 1982, “Circumferen-
tial Through-Cracks In Cylindrical Shells
Under Tension,” J. of Applied Mechanics,
Vol. 49, pp. 103~107.

(29) Sanders, J. L., Jr., 1983, “Circumferen-
tial Through-Crack In A Cylindrical Shell
Under Combined Bending and Tension,” J.
of Applied Mechanics, Vol. 50, p. 221.

(30) Alabi, J. A. and Sanders, J. L., Jr., 1985,
“Circumferential Crack at the Fixed End
of a Pipe.” Engineering Fracture Me-
chanics, Vol. 22, No. 4, pp. 609~616.

(31) Budiansky, B. and Sanders, J. L., Jr,,
1963, “On the Best First-Order Linear
Shell Theory,” in Applied
Mechanics, the Prager Anniversary Vol-

Progress

ume, Macmillan.

(32) Sanders, J. L. Jr., 1987, “Dugdale
Model for Circumferential Through
Cracks in Pipes by Bending,” Int. J. of
Fracture, Vol. 34, pp. 71~81.

(33) Sanders, J. L., Jr., 1987, “Tearing of
Circumferential Cracks In Pipes Loaded
by Bending,” Int. J. of Fracture, Vol. 35,
pp. 283~294.

(34) Rahman, S. and Brust, F., 1992,
“Elastic-Plastic Fracture of Circumferen-
tial Through-Wall Cracked Pipe Welds
Subjected to Bending,” J. of Pressure
Vessel Technology, Vol. 114,, pp. 410~416.

(35) Yoo, S. H. and Pan, J., 1992, “ Approxi-

mate Crack Opening Displacement Solu-
tions for Long Circumferential Cracks in
Pipes Subjected to Bending and Tension,”
J. of Pressure Vessel Technology, Vol.
114, pp. 178~180.

(36) Gruter, L., Setz, W., Bhandari, S., Des-
chanels, H. and Faidy, C., 1992, “Stress
Intensity Factor Solution for Thin-Walled
Straight Pipes DN 700 under Bending,”
Int. J. of Pressure Vessels and Piping, Vol.
52, pp. 379~390.

(37) Yoo, S. H. and Pan, J., 1990, “Deforma-
tion Mode and Crack Opening Displace-
ment for Circumferentially Cracked Pipes
in Bending and Tension,” Proceedings of
the Seminar on Leak-Before-Break:Fur-
ther Developments in Regulatory Policies
and Supporting Research, Taipei, Taiwan,
NUREG/CP-0109, U.S. Nuclear Re-
gulatory Commision, Washington D.C., pp.
231~260.

(38) Almeida, M. C. V,, 1982, “The Applica-
tion of the FFT to the Analysis of Large
Deflection of Beams and Plates,” Engineer
Thesis, Stanford University.

(39) Bird, M. and Steele, C. R., 1992, “A
Solution Procedure for Laplace’s Equation
on Multiply Connected Circular Domains,”
J. of Applied Mechanics, Vol. 59, pp. 398
~404.

(40) Barrett, K. E., and Ellis, S, 1988, “An
Exact Theory of Elastic Plates,” Int. J. of
Solids and Structures, Vol. 24, pp. 856
~880.

(41) Mahmoud, A. A., Abdel-Tawab, K. I
and Nassar, M., 1992,” The Bending of
Elastically Supported Cracked Plates,”
Engineering Fracture Mechanics, Vol. 43,
pp. 277~285.

(42) Khdeir, A. A., Reddy, J. N. and Libres-

646 /KBWHMBEE/FIBE FTH, 19934



4500 e FE3 A H4H wpfdl 9 A7

cu, L., 1987, “Analytical Solution of A Solids and Structures, Vol. 23, pp. 1447
Refined Shear Deformation Theory for ~1463.1%4
Rectangular Composite Plates,” Int. J. of

A e 3 A7 I

FEFG ’94

International Symposium on Fracture and Strength of Solids

2= 3 : FEFG(Far East Fracture Group)
o A I1994 7Y 4d~T7H (447
2t £ Xi" an. China
£ 0} : -Fracture and Damage
-Strength of Materials
-Micromechanics
-Plasticity
-Strength of Structures under Dynamic Loading
Be) 480k YW Y8 Y ool Wl
2 HI2ESAeuhit 19939 109 19 A= R-FHE 019939 124 1
ATt 19949 34 1
BASE & IE 300~4007} (1page) 2F-& A0 ol Fh2 AFFA]7
whgh o),
A2tH b= FHEGE VAT (A AT FAEF 1A ($)606-791)
A 44y x2F
A3} (051)410-4351, W 1 (051)414-2475

RKEBEWPERE FI3E BTH, 19934 647



