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The uncoupled thermoelastic problem

In the continuum

LU (x;t) = a(BAN+2u)VT (x;t), xeQN\ M,
oMU (x;t) = a3\ + 2u)nT(z;t), x e ByuByu M uM;,
U(z;t) =0, xe{xr:0<x <d,|ze] =h/2}.

In the discrete elastic lattice

g(: : [B(q) {u(p+q:t) —u(p;t)}
—%Eb(q) {0(p+gq;t) + @(p;t)}] -0, pel,

u(p;t) =0,  pey,.
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The heat conduction problem

In the continuum

kAO(x) = iwl(x), Te,
0(x) =T, zeQn{x:x; =0},
O(x) =0, xeQn{x:x =d},
V[0(x)]-p=0, zeQn{x:|r2|=h/2}.

In the discrete lattice
1

Ip) = ———— d(p+q), pel,
iw= + N (p)] qe/\zf%p)
ﬁ(p):TO, P €,
ﬁ(p) = 07 P €d,
1
I(p) = —— d(p+q), D EVh.
V@ i)
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An effective stress intensity Factor for the lattice

For a sufficiently refined lattice the vertical displacements behind
the crack tip exhibit similar asymptotic behaviour to the continuum.

(cff) —
us(p) ~ (1K k’Q)MV 2 2;(1)) +by [a-z1(p)] + b2 [a—21(p)]*/?

+b3[a-21(p)]?,

where k = 3 — 4v and p is the shear modulus corresponding to the
homogenised continuum.

For the continuum, it is convenient to use a modified .J-integral to
compute the Stress Intensity Factor.
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