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Announcements

[ Upcoming deadlines:
® Quiz 2 (2/7-9)
® Reserve testing time at CBTF
® [ectures 5-9
* Friday (2/9)
® Mastering Engineering Tutorial 5

* Tuesday (2/13)
¢ PL Homework 4



Chapter 4: Force System Resultants




(Goals and Objectives

* Discuss the concept of the moment of a force and show how to

calculate it in two and three dimensions

* How to find the moment about a specified axis

* Define the moment of a couple

. Finding equivalence force and moment systems

* Reduction of distributed loading




Recap from lecture 9:

°* Moment of a force couple (F and —F)
. m =7 X F, |m| = Fd (whered~ 1 dist btw F and —ﬁ)
® Couple moment is a free vector, i.e. it is
independent of the choice of location of O!
® Spin your i>clicker: apply equal & opposite (not co-
linear) forces by each index finger, with same force

magnitude & gap between fingers, change locations

along i>clicker. Does it have the same rotation?

o Equivalent couple

® Spin your i>clicker: T (or |) force magnitude and l (or
T) gap to get the same rotation. M, = F d

e Resultant Couple moment
® FR = ZMl
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Moving a force on its line of action
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https: / / www.wikihow.com / Win—at—Tug—of—War




Moving a force on its line of action

Moving a force from A to B, when both points are on the vector’s line of

action, does not change the external effect.
Hence, a force vector is called a sliding vector.

However, the internal effect of the force on the body does depend on
where the force is applied.



Moving a force off of its line of action

The two force systems are equipollent since the resultant force is

the same in both systems, and the resultant moment with respect to

any point P is the same in both systems.

So moving a force oft its line of action means you have to “add” a new
couple. Since this new couple moment is a free vector, it can be

applied at any point on the body.



Equipollent (or equivalent) force .

systems ® o/
A force system is a collection of forces and “i_@\
couples applied to a body. |
1
Two force systems are said to be equipollent (or pa (Mol =1 X Fy
F>
equivalent) if they have the same resultant force NGB
AND the same resultant moment with respectto ~ ® »
any point O. By ek =
Reducing a force system to a single resultant force Fp
and a single resultant couple moment (My),: I AF,
Fp= Zin+ZFyf+ZFZk ~
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200 N

Replace the forces and couple
system acting on the member by
an equivalent force and couple

moment acting at point O.



