
Nodal forces and the right-hand side vector from temperature loading
Constitutive equation:

Vector of thermal loading:

Extension into 2D and transformation into the global coordinate system:

where the initial strain (thermal strain - dilatation) from the thermal loading is:
where α is the coefficient of thermal dilatation and the temperature change is       . 
From the equilibrium equation,                                                    it leads  



Strain derivation for a general bar in 2D

Local displacements are expressed by the global ones:

Introduction into the strain – displacement gives:

Stress and axial force for the linear elastic bar:

Calculation of strain and stress (axial force):
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