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Wednesday, February 13, 2019 10:45 AM

Announcements
® Quiz 2 re-try this week (Thu-Sat)

® Same material, different problems
® Come to my office hours for Quiz 2 questions

® No lecture Friday (2/15) ©

* Friday office hours will still meet

[ Upcoming deadlines:
* Friday (2/15)

® Written Assignment
* Tuesday (2/19)

e PLHW
©

* February 13th
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Objective
* Free body diagram for 2D rigid body
L Types of constraints

* Equations of equilibrium for 2D rigid body
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Equilibrium in two-dimensional bodies
Why different support?

kr‘ necovs. wordpress.com
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Equilibrium in two-dimensional bodies

Active Forces vs. Support reaction components
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Constraints

500 N
To ensure equilibrium of a rigid body, it is not only
necessary to satisfy equations of equilibrium, but the 2 kKN m l
body must also be properly constrained by its supports 4 I
F aall- il

* Redundant constraints: the body has more C

supports than necessary to hold it in equilibrium; M» ,g-oo M

the prob]em is STATICALLY INDERTERMINATE i S Mﬂmhf \J/

and cannot be solved with-statics alone '
Ez,;, Lbawwm E{Mm: A’:*F—t—f 4 %wrﬁw;
ZH=0 ZR:0 M0 Ay B C

* Improper constraints: In some cases, there may
be as many unknown reactions as there are
equations of equilibrium. However, if the supports

are not properly constrained, the body may become
unstable for some loading cases. ?
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Constraints

Proper, redundant, or improper constraints
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Constraints

Proper, redundant, or improper constraints
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Constraints

Proper, redundant, or improper constraints

P F"L) consterined

42001b
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= 5 B.str C
ZFB,_._H‘LK()-WD b=0 200l

M= r (i) ~ 1, A =0
¢ AE er?:__j'
2‘”“"”"%7 M’, (ﬁ ﬁ]

wecl3lect Page 11



Page 12

Wednesday, February 13, 2019 10:45 AM

Constraints

Proper, redundant, or improper constraints

. lmlworub vonshained
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Determine the components of the support reactions at the fixed support
A on the cantilevered beam.

6 kN
-
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,:4—1.5 m~J——1.5 m——‘\/l.

" 4kN=F

M bEN
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P2 D+ k) es36'=0
ﬂF\a = Iqa,’é kN '(4 L/\))g,,.}o"sz
ZMA= M- (’,KMIGLN)-} Y * (F) =0
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