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The Principle of Virtual Work
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The Principle of Virtual Work
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The Principle of Virtual Work
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The Principle of Virtual Work

Notes:

From internal equilibrium obttt =+ βααβ ρσFrom internal equilibrium

(in dynamic problems we include in  tb the inertia forces)
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The Principle of Virtual Work
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The Principle of Virtual Work
Notes
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The Principle of Virtual Work

Equilibrium PVW

PVW                                  Equilibrium

Geometrically linear analysis
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The Principle of Virtual Work

Geometrically non‐linear analysis
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The Principle of Virtual Work
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The Principle of Virtual Work
General load per unit mass or per unit surface
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The Principle of Virtual Work
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The Principle of Virtual Work

PVW
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The Principle of Virtual Work
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The Principle of Virtual Work
E l 6 4 ti tiExample 6.4 ‐ continuation
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The Principle of Virtual Work
E l 6 4 ti tiExample 6.4 ‐ continuation

Two solutions are possibleTwo solutions are possible
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The Principle of Virtual Work
E l 6 4 ti tiExample 6.4 ‐ continuation
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The Principle of Virtual Work
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The Principle of Virtual Work
E l 6 5 ti tiExample 6.5 ‐ continuation
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The Principle of Virtual Work
E l 6 5 ti tiExample 6.5 ‐ continuation

Two solutions are possible
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The Principle of Virtual Work
E l 6 5 ti tiExample 6.5 ‐ continuation

kT = 0 kT = 0
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Nonlinear Analysis Incremental 
Formulationso ulat o s
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Incremental formulations
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Total Lagrangean Formulation
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TLF

IJ IJ

Tangent constitutive relation:

IJ IJKL
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TLF

oZ ; tZ

oZ3  ; tZ3

oZ1  ; tZ1

Z2  ;  Z2
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TLF

Total strain increment

Linear  increment

Nonlinear  increment
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TLF
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Updated Lagrangean Formulation
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ULF

IJ IJ

Total strain increment

Linear  increment

N li iNonlinear  increment
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ULF
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TLF and ULF
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TLF and ULF
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TLF and ULF

For the increment
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TLF and ULF
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TLF and ULF
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TLF and ULF
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