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Lab: Complete missing element relationships

        Analyse the 'V' shaped structure
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Problem statement

Stadium of Geneva

Determine the displacements of structures at 
equilibrium

Large displacements and small deformations, linear elastic material
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Nonlinear response?

Stadium of Geneva

Linear elastic computation

Nonlinear response

Kuala Terengganu stadium, Malaysia, 2009
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Kinematics of the bar
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Initial and current length of the bar

nodal coordinates

nodal displacements

Order of dof!
Defining

M. A. Crisfield, Non-linear Finite Element Analysis of Solids and Structures VOLUME 1: ESSENTIALS. John Wiley & Sons 
Ltd.  Bafins Lane, Chichester West Sussex PO19 IUD, England, 1991, p65-70
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Green strain measure

‘Green’ strain definition

with small
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Link between δε – δu and σ - ε

since linear elastic material

with

Link between the variation of displacements and the variation of strain

Link between stress and strain
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Expression of the internal force vector

Virtual work theorem is the virtual displacement vector

Expression of the internal forces

because

element cross-section
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Derivation of the stiffness matrix (I/II)

Stiffness matrix of a bar

Contribution of the stress change in a bar

Internal force vector
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Contribution of the change in the geometry

Expression of the stiffness matrix of a bar
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Derivation of the stiffness matrix (II/II)
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Use of the element in the NL code
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NL structural response
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