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The thermally striped geometries
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The uncoupled thermoelastic problem

In the continuum

LU(x; t) = α(3λ + 2µ)∇T (x; t), x ∈ Ω ∖Ma,

σ(n)[U](x; t) = α(3λ + 2µ)nT (x; t), x ∈ B0 ∪Bd ∪M+
a ∪M−

a ,

U(x; t) = 0, x ∈ {x ∶ 0 < x1 < d, ∣x2∣ = h/2}.

In the discrete elastic lattice

∑
q∈C(p)

[B(q) {u(p + q; t)−u(p; t)}

−αℓ
2
b(q) {Θ(p + q; t) +Θ(p; t)}] = 0, p ∈ Γ,

u(p; t) = 0, p ∈ γh.
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The heat conduction problem
In the continuum

κ∆θ(x) = iωθ(x), x ∈ Ω,
θ(x) = T0, x ∈ Ω ∩ {x ∶ x1 = 0},
θ(x) = 0, x ∈ Ω ∩ {x ∶ x1 = d},

∇[θ(x)] ⋅ p = 0, x ∈ Ω ∩ {x ∶ ∣x2∣ = h/2}.

In the discrete lattice

ϑ(p) = 1

iωΞ + ∣N (p)∣ ∑q∈N (p)
ϑ(p + q), p ∈ Γ,

ϑ(p) = T0, p ∈ γ0,
ϑ(p) = 0, p ∈ γd,

ϑ(p) = 1

∣N (p)∣ ∑q∈N (p)
ϑ(p + q), p ∈ γh.
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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.

u2(p) ∼
K
(eff)
I

(1 − k2)µ

√
a − x1(p)

2π
+ b1 [a − x1(p)] + b2 [a − x1(p)]3/2

+ b3 [a − x1(p)]2 ,
where k = 3 − 4ν and µ 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.

1 − ν2

E
K2

I =
1

2
∫
γ

(σijϵij −
Eζ

1 − 2ν
Tϵii)dx2 − ∫

γ

σijnj
∂Ui

∂x1
ds

+ Eζ

1 − 2ν ∫
Γ

ϵii
∂T

∂x1
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Fitted expansion − Sparse Lattice
Data − Sparse Lattice
Fitted expansion − Fine Lattice
Data − Fine Lattice
Data − Continuum
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