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SOLUTION:

» Treating the entire beam as a rigid

20 I N . .
20 kN 40 kN body, determine the reaction forces

» Section the beam at points near
supports and load application points.
Apply equilibrium analyses on
resulting free-bodies to determine

For the timber beam and loading internal shear forces and bending
shown, draw the shear and bend- ~ couples

moment diagrams and determine the _ _
maximum normal stress due to * Identity the maximum shearand
bending. bending-moment from plots of their

distributions.

» Apply the elastic flexure formulas to
determine the corresponding
maximum normal stress.
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Problem 1

20 kN 40 kN

20 kN

SOLUTION:

* Treating the entire beam as a rigid body, detezmin

the reaction forces

from ¥F, =0=YMp: Rg=40kN Rp =14kN

» Section the beam and apply equilibrium analyses

on resulting free-bodies
>Fy,=0 -20kN-V;=0 V4 =-20kN

>M;=0 (20kN)(Om)+M;=0 M;=0

>Fy,=0 -20kN-V,=0 V, = -20kN
>M, =0 (20kN)(25m)+M, =0 M, =-50kN [in

V3 = +26kN
V, = +26kN
Vg = —14kN
Vg = ~14kN

M3 =-50kN[m
M4 = +28kN [
Mg = +28kN [in
Mg =0
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Problem 1

20 kN 40 kN  |dentify the maximum shear and bending-
moment from plots of their distributions.
Li 5 4%is 6414“ Vimn =26kN M, =[Mg|=50kN[m
46 kN
2.5 m>t<s—3 m—+2 m"
» Apply the elastic flexure formulas to
\¥ | d

+26 kN o determine the corresponding
. maximum normal stress.

~90kN el —14 kN s=1bh* = 1(0.080m)(0.250m)
2.5 m><—3 m—=<2 m> _ 83333)(10_6 m3
M '
| +28 kN - m
| | _|Mg| _ 50x10°Nn
! Im= g ~ 6,3
S 83333x10 °m
~50kN - m 0. = 600x10° Pa
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Problem 2

0.75 in.

0.4 in.ﬂ ]___>’ ’*‘— 0.4 in
T «

3 in.

Steel

Brass Brass

Bar is made from bonded pieces of
steel E,= 29x10 psi) and brass
(E,= 15x1C psi). Determine the
maximum stress in the steel and
brass when a moment of 40 kip*in
IS applied.

SOLUTION:

« Transform the bar to an equivalent cross
section made entirely of brass

» Evaluate the cross sectional properties of
the transformed section

e Calculate the maximum stress in the
transformed section. This is the correct
maximum stress for the brass pieces of
the bar.

* Determine the maximum stress in the
steel portion of the bar by multiplying
the maximum stress for the transformed
section by the ratio of the moduli of
elasticity.
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Problem 2

0.75in.

0.4 in. 4>| }"—*’ ’<— 0.4 in

3in.

Steel

Brass Brass

0.4in.—>‘ ‘« 1.451n.—>1 ’«— 0.4 in.

All brass

SOLUTION:

Transform the bar to an equivalent cross section
made entirely of brass.

_Eg _ 29><1O6psi
E, 15x10°psi
br = 04in +1.933x 0.75in + 04in = 225in

=1.933

Evaluate the transformed cross sectional progertie
_ 3_ V(23
= Lbrh® = 1 (225in.)(3in)
=5.06%in*

Calculate the maximum stresses
_ Mc _ (40kiplin)(15in)

= 1185ksi
mo 5.06%in%

(Fb)max = Im (b )max = 11.85ksi
(0s) gy =NOm =1.933x1185ksi  |(05) a0y = 22.9Ksi




