
Step 10: calculating stiffness matrix

Example of virtual function:
// Step 10: Compute element sti
ness/force (ke, foe (fre: source term; fNe: Neumann BC))
virtual void Calculate_ElementStiffness_Force() = 0;

class PhyElementBar : public PhyElement
{
public:

virtual void setGeometry();
virtual void setInternalMaterialProperties(PhyMaterial* 
pMat);
virtual void Calculate_ElementStiffness_Force();
virtual void SpecificOutput(ostream& out) const;
double L;
double A;
double E;

};

void PhyElementBar::Calculate_ElementStiffness_Force()
{

// compute stiffness matrix:
ke.resize(2, 2);
double factor = A * E / L;
ke(0, 0) = ke(1, 1) = factor;
ke(1, 0) = ke(0, 1) = -factor;

}

-----------------------------------------------

All the elements have the same form of assembly to the global system
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Remaining things: Element forces and prescribed dof forces in global structure
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For the truss example in the class
TrussTestOutput.txt
Nodes
nNodes 3
id crd
values
forces
position(verbose)
prescribed_boolean(verbose)

1 1.6 1.2
-0.212127 -3.29812
0 -1
0 1
0 0
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2 0 0
0 -1.2
0.571429 0
0 2
1 0

3 0 2.8
0.5 0
-0.571429 1
1 2
1 1

Elements
ne 3
id ElementType
forces(verbose)
specific output
1 3
-0 -0.428571 -0 0.428571
0.428571

2 3
0.571429 0.428571 -0.571429 -0.428571
-0.714286

3 3
-0.571429 0.571429 0.571429 -0.571429
0.808122

global_unknowns-dofs
size 3 -0.212127 -3.29812 -1.2
Support_forces-Fp
size 3 0.571429 -0.571429 1
K
rows3 cols 3
0.540971 0.0190291 -0.24
0.0190291 0.400971 -0.18
-0.24 -0.18 0.537143

F
size 3 0.110485 -1.11049 0

Higher order 1D, 2D, 3D elements

Higher order 1D elements
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