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1.1.1 BRiRDZFHEFEE
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1.1.2 BEERMENEX SEEMN
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1.2 BEERERITEGE

REBRHRETUER LN T EITE, A ELRT:
o EMMBLY Bk (Virtual Crack Extension, VCE)
o ) R4 (J-Integral Method)
o WrZL gL (Strain Energy Release Rate Method)

1.2.1 BIIRSUT BiE (VCE)
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1.2.1.1 = FHHEES

|t SEITEL Y S i1 5 e A FE T )
i import numpy as np
» from fenics import *

o X I EH L TR
 mesh = RectangleMesh(Point(0, 0), Point(1, 1), 100, 100)

XY TF AR 1

V = VectorFunctionSpace(mesh, 'Lagrange’, 1)
u_D = Expression(('0.0', '0.0"), degree=1)

bc = DirichletBC(V, u_D, 'on_boundary')

X R

{E=1.0e5 # HIEpEL

inu=03 # M

L mu = E/(2*(1+nu))

Imbda = E*nu/((1+nu)*(1-2*nu))
def epsilon(v):

. return sym(nabla_grad(v))

def sigma(v):
return Imbda*tr(epsilon(v))*Identity(2) + 2*mu*epsilon(v)

R AR

u = Function(V)

F = inner(sigma(u), epsilon(TestFunction(V)))*dx
3, L= hs(F), rhs(F)

solve(a ==L, u, bc)

8 MR

u_VCE = Function(V)

bc_VCE = DirichletBC(V, u_D, 'on_boundary && near(x[0], 0.5)")
solve(a == L, u_VCE, bc_VCE)

i R FEF
i ERR = assemble(sigma(u_VCE) - sigma(u))*dx - assemble(sigma(u)*dx)
L print("BEERETHE: ", ERR)
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1.2.2) FR9E (J-Integral Method)
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