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S JIIRT D IEBENTFE A

1.1 R EORERELIEX

1.1.1 ZRFTiHFRHEMEFOERGIENX

L1IRT &9 B =RICHIEHIEA DB TG (stress field), 0§ &35
(strain field), Zfi¥5 (displacement field) % PL5E9 5 720 O IEME TR IIR
W RO FEREICZ ), X (1. D~A.5) oLHicTtvbhns,

t=t

Su

u=u
1.1 = WRICHEIZ A
(1) lBATERL LFEEHHER (equilibrium equation)

00 afxy 0Tz -
7+ 9y + 55 tha=0 (1.1a)




2 1. G O JERET FESK

0Ty n doy n 0Tyz

5 3y 52 Tby=0 (1.1b)
0Taz aTyZ 00z | 7 _
o 3y +-7 +b,=0 (1.1c)

C TS by, by, b\ IWIETINT MV D x, y, 2 T, BEHIETH D L AT
L7l EEM LTS, 2B, INHOROEMIZENT, TAMISTIH
GO Ty = Tyo Tor = Ta Ty = Tay TEEL T 5,

(2] O HEMEERFRN

W/ NERZEEES (infinitesimal deformation theory) 2S¢ 2356, OTA6
B, ZRL3 s W TR TR S NS,

_Ou _ _ oJv __ Ow _ Ow , v
Ex ax,gy ayyez az,?’yz dy 0z’
Vo2 = glﬁ +%’ “y:—gi +§—Z (1.2)

ZORE VT HEMBIFRR (strain-displacement equation) & 5%

(3] BAVT HEFRX

JET 6 e U9 A6 MAICOWTOMRIZEAOT HEFRR (stress-
strain relations) &IFEN 5, —R#%IE7 v 7 DiEB (generalized Hooke's law)
MHALT AH AL, B E 0T REIBIRRICH 5 EETE, K TES
N5

Oz Ex cn Cz  Ci3 Cuu Ci5 Ci6
Oy Ey Cy2  C3 Coyu Cp Co
e L er= oot (1.3)
Tyz Vyz Cyy Cg5 Cyp
Txz Vxz sym. Cs5  Cs6
Txy Ve Cep

CZIZ6FT 6D~ Y 7 A [CEl dn#E~ MY 2 XA LR, MR~ Y 2
ATHY), ML 211HTH 5,



1.1 MR o R 20 3

(4] #* %= #

PDEIR U728 9102, REEIIET 61855, O3 A 6 15055, 27 3 1 O#ET
15 IR LT, AR A WIS T L O Bt 2 Z 58 L 7P A2
A3 3, O AEMBIRAAY 6 M, 15770 ARBRADY 6 [ 0ARE 15 8 & 72
D, KIEOKLTERROBHS KL T B0T, FEEWICEHE X2 F
HTEWITRD,

S HIIME—R A RO B 720121, RRLO &) BRI T, WK S
WKCBWTHERAGNHEG AL END b, WHFEMHIT, BEAZHEREHE
(geometric boundary condition) & AZBIE R &4 (mechanical boundary
condition) (273 &M, EATFHIBEREM 252 5K %= S, JIFHIBER S

%S, LT
Sy lZB T BREMARBE R ML, KRN THFRH5N5,
U=u v=0, w=w (1.4)
S 2B B AR R &ML, KA THRA6N 5,
by = Ophy + Tyyny + Tyahty = 1y (1.5a)
ty = Tohy + Oyny + Ton, =1, (1.5b)
by = Taghy + Tyany + 0, =1, (1.5¢)

1.1.2 ZRTHFHEEEFEOERFER

Al L7z &9 ICHEE oI, O3 A8, B % e d b B R
(&, ZWICHEE L TRl SN ARG RO EMEE 25, LA L%
o, HIEIFHEEWETE AHE12E, ZRTHEE LTl TE 5, ZIRTT
MIREICBWTIE, ZRIChEE L C, RILS—2 i85 DT, BRI
DRADEGN % %o

1.212R T &9 2k ICFEV T & (plane strain), FEMEH (plane
stress) RIEIZ DWW T OMIEHEARDIG Y, O3 &Y, B2 IveEd 57
O OIS RERIIFEH T HRERXOBTFEREIC 2 ), kKAL) IcfeHoh
5o



4 1. G O JERET FESK

U o=

(a) ZRICFIHTO A (b)  ZUITFHISTIHE

1.2 ZRJThHTE

(1) BATRL FEHEX

002 0Tzy | 7 _

(2) O HEMBIFRER
PO AR, SFHEISD BRIV TR Z v 2,

_ Ou _ _ Jv _ 0v . Ju
Er — ox’ &y — dy’ Yxy — ox + oy (1.7)

Oy | %ayy B, =0 (1.6)

ox

(3) BHOT HBER

R (1.3) 1577 L 72 SRTERIHIEI I >V C OIS OF ABIRRIC 54 C,
PR OFABEICOWTH, & = 7 = 700 = 0 £ 50 ZO%&MHER (1.3)
ICRA L TR E B2,

Oz Cn Ciz Ci3 Cu Ci5 Cis|| Ex
Oy Ciz2 Cx C3 Cu Cx Cux|| &y
0z Ci3 C C33 Cu Cy Caxl| O
- (1.8)
Tyz Cuu Cu Cyu Cu Ci5 Cy|| O
Txz Cis Cx C3 Cis Cs Cogl| O
Txy Ci6 C2 C36 Cas Cs6  Copl Yy

X (1.8) 2L T, KkXz2Hs,



1.1 #ORHE A SRS 50 5
Oz Cii Ciz Cis|| €x
Oy =|Ciz C Cux|| &y (1.9a)
Try Ci6 C2 Cood (Vzy
Oz Ci3 Czs C3)[ €z ci3 Cay Cxl[en Ci2 Ci] M0z
Tyz( = |C1a Coa Cy6[) Ey ( — |Cla C2 Cys||C12 Ca2 Co Oy
Txz Cis Ca Csed (Vzy Ci5 Ca5  CsedlCi6  C26  Coo Txy
(1.9b)
SFHISTIEIZOWTIE, 0, =1, =T, =08 T 5. TO5MFEZK (1.3)
WRAL TR ZE S,
Oz Cii Ciz2 Ci3 Cu Ci5 Cis|| Ex
Oy Ciz Cxz Cp3 Cu C Cof| &y
0 Ci3 C3 C33 C3 C3 C36| €z
= (1.10)
0 Cly C C34 Cya Cy5 Casf|7yz
0 Ci5 Cx»n C35 Ci5 Cs5 Csef|7Vxz
Txy Cie C2 C36 Ca6 Cs6 Cepl \Vay
X (1.10) ##H LT, k%2155,
Oz Cii Ciz Cie|| €x Ci3 Cu Cis|| &z
Oyp=|Ciz Cn Cx|yey(T|Cn Cu Cx[)7yz (1.11a)
Txy Ci6 Cz Coed (Vzy C36  Ca6  Csed (Vzz
0 Ci3 C3 Cs6|| Ex C3z C34 C35|f Ez
Op=|ciu cou cuw|yey (T|Cau Cu Ci5(\7yz (1.11b)
0 Ci5 Cas Cs6 Way Cs Ca5 Cs55 Wzz
X (11D Ik ZERD,
Oz cn Ciz Ci] [C13 Ccu Cis|[Ci Cu Cx)|Tl[Cis Cu Cx)\ [ Ex
Oy (= |[Clz Co2 Co|—|C2z3 Co4 Co5||C34 Cu Cys Cly C2 Cg Ey
Txy Ci6 C26 Céb C36 Ci6 Cs641lC35  Ca45  Css Cis Ca  Csedl Yy

(1.12a)
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asymptotic solution 53 KE] generalized Hooke's law 2
[B] geometric boundary
energy release rate 23 condition 3
backward Euler method 64 enrichment function 47 | Geometrical Enrichment {%
basis function 47 | equilibrium equation 1 58
B-bar 7, B-bar method 89 | equivalent plastic strain 13 [H]
blending element 60 | equivalent stress 13
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isoparametric element 44
isotropic linear elastic

material 8
[J, K]

J##Sr, J-integral 27

Kronecker delta 48

(L]

LEFM, linear elastic fracture

mechanics 23
Legendre-Gauss integral 57
level set method 49

(M]

Macaulay O#5R,
Macaulay’s brackets 40

mean stress 15
mechanical boundary
condition 3
mixed mode 35
mode separation 36
MPC, multi-point constraint
condition 48,76
multi-core 253
M &4, M-integral
method 36
[N]
natural coordinate 44

Newton-Raphson method 62
non-linear elastic material 28

(0]

one point quadrature 9%
orthotropic linear elastic
material 10
(P]

partition 57

pa

5l 261

patch test 45
penalty stiffness 40
plane strain 3
plane stress 3
plastic deformation 13
plastic modulus 14
Poisson’s ratio 8
power law 41

principle of superposition 36
principle of virtual work 7

PUFEM 46
PU 4f:, partition of unity
et 46

[R]

range of stress intensity

factor 24
rank 99
reduced integration 96
residual force vector 84
rigid deformation 45

(s]

SDF, Signed Distance
Function 49
selective reduced

integration 89
shape function 44
shear locking 91
shear modulus 18
shifting 49
skyline method 152
sparse matrix solver 253

SPC, single point constraint
76

stabilization internal force

vector 101
stabilization stiffness matrix
101

static condensation 94

strain energy density

strain field

strain rate

strain—displacement
equation

stress field

stress integration

stress intensity factor

stress rate

stress-strain relations

summation convention

(T]

tangent stiffness matrix

Taylor expansion

tensor notation

thermal expansion
coefficient

thermal strain

tip element

28
1
134

134
23
134

124

84
61
25

33
32
57

Topological Enrichment 7

trial stress

(V]

virtual displacement
virtual strain
volumetric locking
volumetric strain

von Mises yield criterion

(W, X, Y]

weight coefficient
XFEM

yield criterion
yield function
Young's modulus

(%]

1 A

58
136

89
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16

67
47
13
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