Solid Mechanics CE-211
Topic: Introduction and Stresses
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1.1 Two solid cylindrical rods AB and BC are welded together at B ‘
and loaded as shown. Knowing that the average normal stress must
not exceed 175 MPa in rod AB and 150 MPa in rod BC, determine

the smallest allowable values of d; and ds.
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1.2 Two solid cylindrical rods AB and BC are welded together at B and

loaded as shown. Knowing that d; = 50 mm and d; = 30 mm,
find the average normal stress at the midsection of (a) rod AB,

(b) rod BC.
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The applied compressive force is 15kN and the cross

sectional area is 30 mm? Find stresses in given member,
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1.12 For the Pratt bridge truss and loading shown, determine the aver-
age normal stress in member BE, knowing that the cross-sectional
area of that member is 15 ¢mz2
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1.12 For the Pratt bridge truss and loading shown, determine the aver-
age normal stress in member BE, knowing that the cross-sectional
area of that member is 15 ¢mz2
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1.12 For the Pratt bridge truss and loading shown, determine the aver-
age normal stress in member BE, knowing that the cross-sectional
area of that member is 15 ¢mz2
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1.12 For the Pratt bridge truss and loading shown, determine the aver-
age normal stress in member BE, knowing that the cross-sectional

@ area of that member is15 cmz  ®,-1a0" _';_ = 33,63°,
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1.12 For the Pratt bridge truss and loading shown, determine the aver-
age normal stress in member BE, knowing that the cross-sectional

area of that member is 15 ¢m2

16 % 1o




Z Qhogr SHEss

S (e sger _ ol N et 33

|

The units are MPa

= |
Tave = A D

¢f
i

’1.,

)




Based on number of areas under shear, the shear st

called as
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~ Shearing Stresses

1.15 When the force P reached 8 kN, the wooden specimen shown failed
in shear along the surface indicated by the dashed line. Determine
the average shearing stress along that surface at the time of failure.
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Shearing Stresses

1.17 A load P is applied to a steel rod supported as shown by an alu-
( = |80 Hfa minum plate into which a 12 mm -diameter hole has been drilled.
Sten Knowing that the shearing stress must not exceed 180 MPa in the

LAL=7° MPe. steel rod and 70 MPa in the aluminum plate, determine the largest
load P that can be applied to the rod.
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Shearing Stresses

1.18 Two wooden planks, each 22 mm thick and 160 mm wide, are
joined by the glued mortise joint shown. Knowing that the joint
will fail when the average shearing stress in the glue reaches
820 kPa, determine the smallest allowable length of the cuts if
the joint is to withstand an axial load of maonitnde P = 7.6 kN.
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