6—47. The slab of marble, which can be assumed a linear
elastic brittle material, has a specific weight of 150 Ib/ft*
and a thickness of (.75 in. Caleulate the maximum bending
stress in the slab if it is supported (a) on its side and (b) on
its edges. If the fracture stress is o, = 200 psi, explain the
consequences of supporting the slab in each position.

Support Reactions: As shown on FBD(a).
Maximum Moment: In both cases, the maximum moment
oecurs at midspan as shown on FBDXD).

M
Maximum Bending Stress: Applying the flexure formula o_,, = Tc
al
3560012 (9) ,
Ty = T = 13 psi Ans
0L TE 18T
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35604 12)10.375) .
Fppy = ————emmmmm = 153 pisi Ans

Ll 18)(0.75%)

The marhle slab will break if it is supported as in case (b).
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646, Determine the moment M that should be applied w
the beam in order to create a compressive stress at point [
of o, = 30 MPa. Also sketch the stress distribution acting
aver the cross section and compute the maximum siress

developed in the beam.

Section Property:

I= %rma (0.2%) - %w.m {0.15") =90.14583( 10°*) m*

Bending Stress: Applying the flexure fomula

My
g=—
!
MI0.075)
L] -
30(10°) = 91.14583( 10-%)

M= 36458 N -m= 365k~ -m

Mc 36458(0.1
T oM
Tt = = 511458310, ¢

Ans

Ans

150 mm
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=120 The composite beam is made of Gé1-T% aluminum
() and CE300 red brass (#). If the height & = 40 mm,
determine the maximum moment that can be applied 10 the
beam if the allowable bending stress for the aluminum is
[ e Jay = 128 MPa and for the brass (o e = 35 MPa.
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* 015 (0047) +0.05(0.04) (007 - 028wy M=28381 N m=184kN m

.T.ﬁm{ “]-Q} m"

PDF Created with deskPDF PDF Writer - Trial :: http://www.docudesk.com



#=—120h  The composite beam is made of 1T alumdmum
1A and CEINN red brass (M), IF the I1uig|:t M= &) i,
determine the maximuwm moment that can be applied 1o the
Boam if the allowable bending stress for the aluminum is
[ ymem dar = 1238 MPa and for the brass (o by = 35 MPa.
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