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ENERGY PRINCIPLES

CASTIGLIANO FIRST THEOREM

In the linearly elastic system, the partial derivative of the total

strain energy stored in the structure with respect to a load gives

displacement at that point in the direction of load.

Δ𝑖= 
𝜕𝑈
𝜕𝑃𝑖

Where, 

U = Total Strain Energy

𝑃𝑖 = 𝑀𝑓 = Loads

Δ𝑖 = 𝜃𝑓 = Deflection displacement 

The load may be a force (or) moment
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CASTIGLIANO SECOND THEOREM

In the linearly elastic system, the partial derivative of the total

strain energy stored in the structure with respect to the

displacement at a point is equal to the force at that point.

𝜕𝑈
𝜕𝛿

= P
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USES OF CASTIGLIANO THEOREM

1. To determine the displacements of complicated structures.

2. To find the deflection of beams due to shearing or bending 

if the total strain energy due to shearing forces or bending 

moments is known.

3. To find the deflections of curved beams, springs etc.
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Deflection under loadings
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DEFLECTION UNDER LOADINGS



PROBLEMS
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