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Hooke matrix for plane stress state

D =
E

1− ν2





1 ν 0
ν 1 0
0 0 1−ν

2





Matrix Ke for stationary heat flow in 2D

Ke =

∫

Ae

BTDB dAe

B(x, y) =

[

N1,x N2,x N3,x ...

N1,y N2,y N3,y ...

]

, D =

[

kx 0
0 ky

]

Matrix Ke for plane stress state

Ke =

∫

Ae

BTDB dAe

B(x, y) =





N1,x 0 N2,x 0 N3,x 0 ...

0 N1,y 0 N2,y 0 N3,y ...

N1,y N1,x N2,y N2,x N3,y N3,x ...





Strains in plane stress state

ε =





εxx
εyy
γxy



 =





ux,x
uy,y

ux,y + uy,x





Interpolation functions for rectangular finite element

N1(x, y) =
(x− x2)(y − y4)

(x1 − x2)(y1 − y4)

N2(x, y) =
(x− x1)(y − y3)

(x2 − x1)(y2 − y3)

N3(x, y) =
(x− x4)(y − y2)

(x3 − x4)(y3 − y2)

N4(x, y) =
(x− x3)(y − y1)

(x4 − x3)(y4 − y1)

(x1, y1) (x2, y2)

(x3, y3)(x4, y4)


