Statics - TAM 210 & TAM 211

Lecture 24
March 14, 2018
Chap 7.3




Announcements

[ Upcoming deadlines:

Quiz 5 (3/14——16)
° Sign up at CBTF

* Up thru and including Lecture 22 (Shear Force & Bending Moment Diagrams),
although review from Lectures 23-24 will be helptul.

Monday (3/26)

® Mastering Engineering Tutorial 11

Thursday (3/29)

® WA 4 due

Taesday (313 Mondwy fAeril ©

® PLHW & 2/ 1

Friday (3/30)

® Last lecture for TAM 210 students

Written exam (Thursday 4/5, 7-9pm in 1 Noyes Lab)

* Conflict exam (Monday 4/2, 7-9pm)
¢ Must make arrangements with Prof. H-W by Friday 3/16
® DRES accommodation exam. Make arrangements at DRES. Must tell Prof. H-W



How to orient positive V and M on a FBD?

« o e ”» . .
Positive s1gn convention:

"Positive shear will create a clockwise rotation” = Draw Varrows fo

create CW rotation

Therefore the direction of the arrow for the bending moment M on the
same side of the segment follows the same sense as the shear force V
pointing in the direction of the positive coordinate axis (the y-axes in
these diagrams); thus both V and M create a clockwise rotation.

Horizontal Beam Vertical Beam 4 ’ = Direction of the
/[—j? arrow for M
%I«P = depends on which
ﬂ = coordinate system
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What sign to give V and M terms in equations of equilbrium?

Follow the positive orientations of the coordinate system.
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AF = w(x) Ax

Recap: Relations Among Distributed Load, A
Shear Force and Bending Moments v
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Relationship between distributed load

Relationship between shear and bending

and shear:
moment:
av Slope of shear force = |
ax distributed load intensity aMm v Slope of bending moment =
dx shear force

AV = V, =V,  Change in shear force = _
_ fW dx area under loading curve AM = M, — M; Change in moment= area
— fV dx under shear curve



Recap: Wherever there is an external concentrated force or a concentrated

moment, there will be a change (jump) in shear or moment, respectively.

F
v 2E,:
74 VA F - +AY) =0
AV=F  Jump in shear force due to
concentrated load F
|-——;11'—-| ; + AV
+) ZM,:
Ly o M+AM)—M—-M, —V(Ax) =0
Mg 4 v AM = M,+V (Ax)
(ol AM = M, when Ax = 0
M Jump in bending moment due to
| concentrated couple moment M,
—av—|V + AV

X Note: the text, these notes, and convention assume that an
(@ oncentrated moment My_in clockwise direction
X resulfsina positive change in M(x)




30kN - m Draw the shear force and moment

= — diagrams for the beam.
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30kN - m Draw the shear force and moment
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diagrams for the beam.
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12 kN
6 kN

Draw the shear force and moment

diagrams for the beam.
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w Draw the shear force and moment

by by b i by by bbby dingrams for the beam.
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What's different about this beam?
Ans: Distributed load w is also over support Bl

— Can't automatically draw V & M diagram for a rectangular distributed load



w Draw the shear force and moment

by by b by by bbby i diagrams for the beam.
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