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Chapter 5: Equilibrium of Rigid

Bodies
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Equilibrium of a Rigid Body

Static equilibrium:
Y. F = 0 (zero forces = no translation)

Y.(M) = 0 (zero moment = no rotation)

Maintained by reaction forces and
moments

forces from supports / constraints are exactly

enough to produce zero forces and moments

Assumption of rigid body
Shape and dimensions of body remain
unchanged by application of forces.
More precisely:
All deformations of bodies are small
enough to be ignored in analysis.
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Equilibrium of a Rigid Body

This subject is of central importance in statics. We regard a rigid body as a collection of particles.

— —

F; = resultant external force on particle /// s
. . - - h / M\
fij = internal force on particle t'by parthlef' ’,/ oS
fﬁ- = internal force on particle j by particle / I f.. N
| i f.. }
| /\ ~Z J /)
Note that fj'i = fij by Newton’s third law and ll\ F; e -
\ -

therefore the internal forces will not appear in -~ _—

the equilibrium equations.

We can reduce the force and couple moment system acting on a body to an equivalent resultant force

and a resultant couple moment at an arbitrary point O.
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4 ™
Process of solving rigid body equilibrium problems

2. Draw free body diagram showing ALL the 3. Apply equations of equilibrium
external (applied loads and supports)
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