1D models

Displacements: u = {u;}

Strain: € = {11}

Stress: o = {011}

Linear strain-displacement relationship: €17 = 0,,u1

V = [0:]

Generalised Hooke’s law: 011 = Feqy

Stifflness material matrix:

C = [£]
Dynamic equilibrium equation:

Op 011 + f1 = piy or EO2 . ui + f1 = pii;

r1T1

2D models - plane stress

Displacements: u = {uy, us }7’
LIS _ T _ _ —
Strain: € = {811,822, 2612} , €93 = €13 = 0 and €33 = —%<0'11 + 0'22)
. — T — — —
Stress. g = {0'11,0'22,0'12} , 011 = 0923 = 013 = 0

Linear strain-displacement relationship: € = Vu

0r, O
V=10 0,
Ory Oy
Generalised Hooke’s law: o = Ce
Stiffness isotropic material matrix:
1 v 0
E
C= 1 > (v 1 0
Vo0 1-w)/2

Dynamic equilibrium equations:

or VICVu +f = pii

Opy 011 + Opy012 + f1 = ptiy
Oy 022 + Oy, 012 + f2 = ptia



2D models - plane strain

e Displacements: u = {uy, us}7, uz = 0.

LN _ T — — _
e Strain: € = {611,622, 2812} , €33 = €93 = €13 — 0

e Stress: o = {0'11,0'22,0'12}T, 093 — 013 = 0 and 033 — %
e Linear strain-displacement relationship: € = Vu
O0r, O
V=10 0,
Ory Oy
e Generalised Hooke’s law: o = Ce
e Stiffness isotropic material matrix:
1—v v 0
E
C= v 1—v 0

A=) | 5 o (1—2)

e Dynamic equilibrium equations:

{89“011 + 0,012 + f1 = pia or VICVu +f = pii

Opy 022 + Oy, 012 + fo = ptin

3D models

e Displacements: u = {uy, us, uz}”
o T
o Strain: € = {€11,£22, €33, 2623, 2631, 212}
o T
o Stress: o = {011,022, 033, 2023, 2031, 2012}

e Linear strain-displacement relationship: € = Vu

0. 0 0
0 0, 0
0 0 o,
V=10 o, o,
oy 0 O,
0., 0, 0

e Generalised Hooke’s law: o = Ce



e Stiffness isotropic material matrix:

E
(1+v)(1—2v)

C:

O O O R T

e Dynamic equilibrium equation:

Opy 011 + Opy 012 + Opy013 + f1 = ptiy
Ou, 012 + 03,092 + Opy093 + fo = piiy
Op, 013 + 03,093 + Opy033 + f3 = pis

or

O o OO OO

vTCVu + f = pii



