Equivalent force systems: Part 1

The basic idea: Two force systems are equivalent if they result in the same resultant
force and the same resultant moment.

Z F for systeml :Z F for system?2

< The two force systems are equivalent
> M for systeml=> M, for system?2

Moving a force along its line of action: Moving a force along its line of action
results in a new force system which is equivalent to the original force system.

Line of action of force F \\ Line of action of force  F

Moving a force off its line of action: If a force is moved off its line of action, a
couple must be added to the force system so that the new system generates the same
moment as the old system.
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The resultant of a force and couple system: For any point O, every force and couple
system can be made equivalent to a single force passing through O and a single
couple. The single force passing through O is equal to the resultant force of the
original system, and the couple is equal to the resultant moment of the original system
around point O.
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When can one reduce a force and couple system to a single force?: For a force and
couple system if the resultant force and the resultant couple are perpendicular, then
one can find an equivalent system with a single force and no couple. To obtain this
system, move the resultant force a distance d along the line perpendicular to the plane
of the resultant force and resultant couple until the resultant force creates a moment
equivalent to the resultant couple.
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Note: All 2-D force systems can be reduced to a single force. To find the line of
action of the force, the moment of the original system must be forced to be the same
as the system with the single force.







