PROBLEM SOLUTION:

Normal and shear stresses and their directions



Problem-3 with solution

Consider a “two-dimensional” state of stress in the x—y plane characterized by:
O = 2,500 gy = 5200 1oy, = 3,700

where units are psi and tension 1s positive. Find: the magnitude and direction of the
principal stresses and illustrate with a sketch.

Given: 2D stress state with tension (+)
Op = 2,500 0y, = 5,200 1, = 3,700 and units in psi.

Find: &1, o3 and direction.
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find: the magnitude and direction of the maximum shear stress and illustrate with a sketch.
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Problem-4 with solution

Consider a “two-dimensional” state of stress in the x—y plane characterized by:
O = 1724 0, =3586 1, =25.52

where units are MPa and tension is positive. Find: the magnitude and direction of the
principal stresses and illustrate with a sketch.
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find: the magnitude and direction of the maximum shear stress and illustrate with a sketch.

Given: Problem 13 data:
gy = 17.24 MPa

Find: 7., ™.
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Problem-5 with solution

Suppose that

0 = 2,500 oy, =5200 t,=3,700

and the z-direction shear stresses (1., 1., ) are zero, while the z-direction normal stress
(o=) 15 4,000 psi. Find: the major, intermediate, and minor principal stresses.

Given: oy = 2,500 o9y = 5,200 14y = 3,700 psi and
Txy = D -l'-}'_z — ﬂ T = 4[”] p‘Sj.

Find: o1, o2, o3.
Solution:

Assume tension is positive. The plane that o.. acts on is shear-free and therefore
is a principal plane. Thus, o.. is a principal stress. Also (from prob. 11) in the
xy-plane

oy = 7,789 & a3 = —89 psi
coo1=7,789, a2 =4,000(0..) & o3 = —89 psi s




Find: The maximum shear stress and ori-
entation of associated plane.

Solution:
Since Ty, = 1,. =0, it seems

Tmax = 3,939 psi: [= é{m — a:r_q,]l]

a** = 10° .*. Must see In x-y View
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Problem-6 with solution

Suppose that
O = 1724 0, = 3586 1, =25.52

in MPa and the z-direction shear stresses (1. 1) are zero, while the z-direction
normal stress (o2 ) 1s 27.59 MPa. Find: the major, intermediate, and minor principal
slresses,
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Ty =0 10=0

Find: a1, o2, o3.
Solution:

Assume tension is positive. The plane that o.. acts on is a shear-free plane
(tys = 1. = 0) and therefore is a principal plane. Thus, o.. is a principal stress.
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ay = 53.72 MPa

a3 = —0.62 Mpal in x-y plane

d) = Oz = 27.59 MPa
o1 =33.72,00 = 27.59,07 = —0.62 MPa




Find: Maximum shear stress and orientation
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