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We present the stress tensor calculated for the geometry of the model. First, we
present the stress tensor of the intrusion only. The components of the intrusion
stress tensor, σIαβ(x), are as follows:

σIyy(x) = σ0
[
Vyy(x)− tan θ

(
I+yy(x) + I−yy(x)

)]
, (1a)

σIxy(x) = σ0
[
Vxy(x)− tan θ

(
I+xy(x) + I−xy(x)

)]
, (1b)

σIxx(x) = σ0
[
Vxx(x)− tan θ

(
I+xx(x) + I−xx(x)

)]
, (1c)

where the functions Vyy(x), Vxy(x) and Vxx(x) are the stress fields generated
by the vertical interface of the intrusion, Γ0. These functions are as follows:

Vyy(x) =
2l tan θ

(
x2 − y2 + l2 tan2 θ

)
x

(x2 + (l tan θ − y)2)(x2 + (l tan θ + y)2)
(2a)
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− 2

(
arctan

[
l tan θ − y

x

]
+ arctan

[
l tan θ + y

x

])
,

Vxy(x) = − 4l tan θ x2y

(x2 + (l tan θ − y)2) (x2 + (y + l tan θ)2)

+
1

2
log

[
x2 + (l tan θ + y)2

x2 + (l tan θ − y)2

]
, (2b)

Vxx(x) = −
2l tan θ

(
x2 − y2 + l2 tan2 θ

)
x

(x2 + (l tan θ − y)2) (x2 + (l tan θ + y)2)
. (2c)

The functions I±yy(x), I±xy(x) and I±xx(x) originate from the inclined interfaces
of the intrusion, Γ±. These functions are as follows:

I±yy(x) = ±
(tan θ(x− l)± y)

(
l2(1 + tan2 θ) y − 2l xy ± l tan θ

(
x2 − y2 − l2

))(
1 + tan2 θ

)
((x− l)2 + y2) (x2 + (l tan θ ∓ y)2)

+
2 tan3 θ(

1 + tan2 θ
)2( arctan

[
x− l ∓ tan θ y

tan θ(x− l)± y

]
(2c)

− arctan

[
x+ l tan2 θ ∓ tan θ y

tan θ(x− l)± y

])
+

1 + 3 tan2 θ

2
(
1 + tan2 θ

)2 log

[
(x− l)2 + y2

x2 + (l tan θ ∓ y)2

]
,

I±xy(x) = ±
(tan θ(x− l)± y)

(
l(l tan2 θ − x)(x− l)∓ 2l tan θ xy + ly2

)(
1 + tan2 θ

)
((x− l)2 + y2) (x2 + (l tan θ ∓ y)2)

± 2 tan θ2(
1 + tan2 θ

)2( arctan

[
l − x± tan θ y

tan θ(x− l)± y

]
(2b)

+ arctan

[
x+ l tan2 θ ∓ tan θ y

tan θ(x− l)± y

])
± tan θ(tan2 θ − 1)

2
(
1 + tan2 θ

) log

[
(x− l)2 + y2

x2 + (l tan θ ∓ y)2

]
,

I±xx(x) = ∓
(tan θ(x− l)± y)

(
l2(1 + tan2 θ) y − 2l xy ± l tan θ

(
x2 − y2 − l2

))(
1 + tan2 θ

)
((x− l)2 + y2) (x2 + (l tan θ ∓ y)2)

+
2 tan θ(

1 + tan2 θ
)2( arctan

[
x− l ∓ tan θ y

tan θ(x− l)± y

]
(3a)

− arctan

[
x+ l tan2 θ ∓ tan θ y

tan θ(x− l)± y

])
+

1− tan2 θ

2
(
1 + tan2 θ

)2 log

[
(x− l)2 + y2

x2 + (l tan θ ∓ y)2

]
.

Finally, the components of the stress tensor of the model, σαβ(x), are
respectively:

σyy(x, y)
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= <e

[
2σ1
π

(
Ψ
(
z,
π

2

)
− Ψ1

(
z,
π

2

))
− σ0

{
2l sin θ eı̇θ ζyy(x− ı̇ l tan θ, y)

+
ı̇ y l sin3/2 θ cosχ

a(1 + η2 tan2 θ)
1
4

√
az

(z − a)(z − l)
× (z2 − a l)(l tan θ tanχ− z)

z2(z2 + l2 tan2 θ)

+
ı̇ y 2l sin3/2 θ cosχ

(1 + η2 tan2 θ)
1
4

√
(z − a)(z − l)

az
× z2 − 2l tan θ tanχ z − l2 tan2 θ

(z2 + l2 tan2 θ)2

− 2l sin3/2 θ cosχ

(1 + η2 tan2 θ)
1
4

√
(z − a)(z − l)

az
× l tan θ tanχ− z

z2 + l2 tan2 θ
(4a)

+
1

2

(
eı̇4θ − 4eı̇2θ − 5

)(
Ψ(z, φ) + Ψ(z∗, φ)− Ψ1(z, φ)− Ψ1(z∗, φ)

+ ı̇

(
y2

(x− l)2 + y2
− y2

(x− ı̇ l tan θ)2 + y2

+
1

2
log

[
(x− ı̇ l tan θ)2 + y2

(x− l)2 + y2

]))}]
+ σIyy(x, y) ,

σxy(x, y)

= −=m

[
2σ1
π
Ψ1

(
z,
π

2

)
+ σ0

{
ı̇ 2l sin θ eı̇θ ζxy(x− ı̇ l tan θ, y)

+
ı̇ y l sin3/2 θ cosχ

a(1 + η2 tan2 θ)
1
4

√
az

(z − a)(z − l)
× (z2 − a l)(l tan θ tanχ− z)

z2(z2 + l2 tan2 θ)

+
ı̇ y 2l sin3/2 θ cosχ

(1 + η2 tan2 θ)
1
4

√
(z − a)(z − l)

az
× z2 − 2l tan θ tanχ z − l2 tan2 θ

(z2 + l2 tan2 θ)2

(4b)

− 1

2

(
eı̇4θ − 4eı̇2θ − 5

)(
Ψ1(z, φ)− Ψ1(z∗, φ) +

(x− l)y
(x− l)2 + y2

− (x− ı̇ l tan θ)y

(x− ı̇ l tan θ)2 + y2

)}]
+ σIxy(x, y) ,

σxx(x, y)

= <e

[
2σ1
π

(
Ψ
(
z,
π

2

)
+ Ψ1

(
z,
π

2

))
− σ0

{
2l sin θ eı̇θ ζxx(x− ı̇ l tan θ, y)

− ı̇ y l sin3/2 θ cosχ

a(1 + η2 tan2 θ)
1
4

√
az

(z − a)(z − l)
× (z2 − a l)(l tan θ tanχ− z)

z2(z2 + l2 tan2 θ)

− ı̇ y 2l sin3/2 θ cosχ

(1 + η2 tan2 θ)
1
4

√
(z − a)(z − l)

az
× z2 − 2l tan θ tanχ z − l2 tan2 θ

(z2 + l2 tan2 θ)2
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− 2l sin3/2 θ cosχ

(1 + η2 tan2 θ)
1
4

√
(z − a)(z − l)

az
× l tan θ tanχ− z

z2 + l2 tan2 θ
(4c)

+
1

2

(
eı̇4θ − 4eı̇2θ − 5

)(
Ψ(z, φ) + Ψ(z∗, φ) + Ψ1(z, φ) + Ψ1(z∗, φ)

+ ı̇

(
y2

(x− ı̇ l tan θ)2 + y2
− y2

(x− l)2 + y2
+

1

2
log

[
(x− ı̇ l tan θ)2 + y2

(x− l)2 + y2

])
)}]

+ σIxx(x, y) ,

where z = x+ ı̇ y and z∗ = x− ı̇ y is the complex conjugate of z. The function
Ψ(z, ϕ) is as follows:

Ψ(z, ϕ) = η

√
a(z − a)

z(z − l)
Π

(
(1− η)z

z − l
;ϕ

∣∣∣∣1− η) , (5)

where ϕ is a variable which equals either π/2 or the amplitude

φ = arctan
[√

(ı̇ tan θ − 1) / (1− ı̇ η tan θ)
]
.

Also, Ψ1(z, ϕ) = ı̇ y ∂Ψ∂z (z, ϕ), where the partial derivative of Ψ(z, ϕ) with re-
spect to the variable z is:

∂Ψ

∂z
(z, ϕ) =

1

2

√
a

z(z − l)(z − a)

(
l

z
F (ϕ|1− η)− E (ϕ|1− η)

+
(1− η) sin(2ϕ)z

√
1− (1− η) sin2 ϕ

2(z − l − (1− η)z sin2 ϕ)

)
.

(6)


