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Bending

Deformation of a
component subjected
~ to bending load

Horizontal lines
become curved

Vertical lines remain
straight, yet rotate

After deformation
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Bending: many real components are modeled as “beams”

Overhanging beam
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After
application of
bending load

, yet rotate

Vertical lines remain
straight

Horizontal lines
become curved

Before
application of

Before deformation

After deformation
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Internal forces and moments
Shear and bending moments

Internal forces (determination of shear and moment diagrams)
Component FBD
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Internal: moments, shear, and normal forces at
point C
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Internal forces and moments
Shear and bending moments

Section at point C

Shear force

Bending moment
components

‘[Normal force
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Bending moment

Normal force

Torsional moment

Shear force components




Shear and bending diagrams

Diagrams are determined for each region of the
beam between any two discontinuities of loading
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Positive external distributed load Positive internal moment
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Shear and bending diagrams: regions with distributed load

F w(x) Important to ()
remember!! F)
dv )
——=w(x);
- | | A dx

w(x) . d_M:V(x)

Free body i E / - dx j
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Free-body diagram
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Shear and bending diagrams: regions with distributed load
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Shear and bending diagrams:
regions with concentrated force and moment
F
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Shear and bending diagrams: example A

A suspended bar supports a 600-lb engine. Plot the shear and moment
diagrams for the bar




Shear and bending-moment diagrams
Method of sections: plot using step functions + MathCad

S-M Diagrams — Bar: ES 2502 Define moments function:
A suspended bar supports a 600-Ib engine. ¥le =200
Plot the shear and moment diagrams for the bar. M2(x) = 300-2— 900
Input: MT(x) = S(x,0)-M1(x) - S(x,1.5)-M1(x) + 5(x, 1.5 M2(%)
L= 3
a::=-1:5
x:=0,0001L.L
: : : 0
Define unit step function: 50 %
Z100 N o
S(x,2) = £(x 2 2,1,0) TR | — - /
) =250 |
g MT(x)-300 | //
Define shear function: 5 g b
450 ; 4
V(x) = =300-5(x,0) + 600-S(x, 1.5) -500 i :‘
=550 !
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Shear and bending diagrams: example B

Determine the shear and moment diagrams for the beam shown
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Reading assignment

* Chapter 6 of textbook
* Review notes and text: ES2001, ES2501
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Homework assignment

* As indicated on webpage of our course
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