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1-31. The column is subjected to an axial force of 8 kN,
which is applied through the centroid of the cross-sectional
area. Determine the average normal stress acting at section
a—a. Show this distribution of stress acting over the area’s
cross section.

#1-32. The lever is held to the fixed shaft using a tapered
pin AB, which has a mean diameter of 6 mm. If a couple is

applied to the lever, determine the average shear stress in
the pin between the pin and lever.

+1-33. The bar has a cross-sectional area A and 1is

subjected to the axial load P. Determine the average
normal and average shear stresses acting over the shaded
section, which is oriented at # from the horizontal. Plot the

variation of these stresses as a function of # (0 = 6 = 907).
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1-34. The built-up shaft consists of a pipe AB and solid A B sKkN
rod BC.The pipe has an inner diameter of 20 mm and outer 4 kN, % » 5 kN

e —
diameter of 28 mm. The rod has a diameter of 12 mm. D 6kN E

Determine the average normal stress at points D and E and
represent the stress on a volume element located at each of
these points.

1-35. The bars of the truss each have a cross-sectional B C.
area of 1.25in% Determine the average normal stress in < O
each member due to the loading P = 8 kip. State whether
the stress is tensile or compressive. 15
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#1-36. The bars of the truss each have a cross-sectional

area of 1.25 in?. If the maximum average normal stress in
any bar is not to exceed 20 ksi, determine the maximum
magnitude P of the loads that can be applied to the truss.
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+1-37. The plate has a width of 0.5 m. If the stress distri-
bution at the support varies as shown, determine the force P
applied to the plate and the distance d to where it is applied.

1-38. The two members used in the construction of an
aircraft fuselage are joined together using a 30° fish-mouth
weld. Determine the average normal and average shear
stress on the plane of each weld. Assume each inclined
plane supports a horizontal force of 400 Ib.

1-39. If the block is subjected to the centrally applied
force of 600 kN, determine the average normal stress in the
material. Show the stress acting on a differential volume
element of the material.
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*1-40. The pins on the frame at B and C each have a
diameter of 0.25 in. If these pins are subjected to double
shear, determine the average shear stress in each pin.

+1-41. Solve Prob. 1-40 assuming that pins B and C are
subjected to single shear.

3ft
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1-42. The pins on the frame at D and E each have a
diameter of 0.25 in. If these pins are subjected to double
shear, determine the average shear stress in each pin.

1-43. Solve Prob. 1-42 assuming that pins D and E are
subjected to single shear.
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*1-44. A 175-Ib woman stands on a vinyl floor wearing
stiletto high-heel shoes. If the heel has the dimensions
shown, determine the average normal stress she exerts on
the floor and compare it with the average normal stress
developed when a man having the same weight is wearing
flat-heeled shoes. Assume the load is applied slowly, so that
dynamic effects can be ignored. Also, assume the entire
weight is supported only by the heel of one shoe.

l.2in.—@] 03 in.—-@]
] —{l—0.1in.

0.5in
*1-45. The truss is made from three pin-connected 500 Ib
members having the cross-sectional areas shown in the | 1 ft
figure. Determine the average normal stress developed in _ .C L B
each member when the truss is subjected to the load shown. Apc=08in.?
State whether the stress is tensile or compressive. "
&
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1-46. Determine the average normal stress developed in
links AB and CD of the smooth two-tine grapple that
supports the log having a mass of 3 Mg. The cross-sectional
area of each link is 400 mm?.

1-47. Determine the average shear stress developed in pins
A and B of the smooth two-tine grapple that supports the log
having a mass of 3 Mg. Each pin has a diameter of 25 mm and
is subjected to double shear.
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*1-48. The beam is supported by a pin at A and a short T

link BC. If P =15 kN, determine the average shear stress
developed in the pins at A, B, and C. All pins are in double P AP AP p

shear as shown, and each has a diameter of 18 mm. (.5m 0.5m
v Im ¥ 1.5m

c A A
I~ | T I I [ |
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*1-49. The beam is supported by a pin at A and a short
link BC. Determine the maximum magnitude P of the loads E
C
30°

the beam will support if the average shear stress in each pin
is not to exceed 80 MPa. All pins are in double shear as 0.5m 0.5m

shown, and each has a diameter of 18 mm. v lmT LS m Y 1.5m ‘
T T T T {j ;1
B A

1-50. The block is subjected to a compressive force of ’{Clmm

2 kN. Determine the average normal and average shear
stress developed in the wood fibers that are oriented along
section a—a at 30° with the axis of the block.
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1-51. During the tension test, the wooden specimen is
subjected to an average normal stress of 2 ksi. Determine
the axial force P applied to the specimen. Also, find the
average shear stress developed along section a-a of
the specimen.

*#1-52. If the joint is subjected to an axial force of
P = 9 kN, determine the average shear stress developed in
each of the 6-mm diameter bolts between the plates and the
members and along each of the four shaded shear planes.
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»1-53. The average shear stress in each of the 6-mm diameter
bolts and along each of the four shaded shear planes is not
allowed to exceed 80 MPa and 500 kPa, respectively.
Determine the maximum axial force P that can be applied
to the joint.

1-54. The shaft is subjected to the axial force of 40 kN. 40 kN
Determine the average bearing stress acting on the collar C
and the normal stress in the shaft.

30 mm
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1-55. Rods AB and BC each have a diameter of 5 mm. If
the load of P = 2 kN is applied to the ring, determine the
average normal stress in each rod if 8 = 60°.

*1-56. Rods AB and BC each have a diameter of 5 mm.
Determine the angle # of rod BC so that the average
normal stress in rod AB is 1.5 times that in rod BC. What is
the load P that will cause this to happen if the average
normal stress in each rod is not allowed to exceed 100 MPa?

*1-57. The specimen failed in a tension test at an angle of
527 when the axial load was 19.80 kip. If the diameter of the
specimen is (.5 in., determine the average normal and
average shear stress acting on the area of the inclined
failure plane. Also, what is the average normal stress acting
on the cross section when failure occurs?
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1-58. The anchor bolt was pulled out of the concrete wall
and the failure surface formed part of a frustum and
cylinder. This indicates a shear failure occurred along the
cylinder BC and tension failure along the frustum AB. If
the shear and normal stresses along these surfaces have the
magnitudes shown, determine the force P that must have
been applied to the bolt.

1-59. The open square butt joint is used to transmit a
force of 50 kip from one plate to the other. Determine the
average normal and average shear stress components that
this loading creates on the face of the weld, section AB.
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*1-60. If P = 20 kN, determine the average shear stress
developed in the pins at A and C. The pins are subjected to

double shear as shown, and each has a diameter of 18 mm. c
300 !g?
% B
A|~—2 m 2m 2 m—|
P P
*1-61. Determine the maximum magnitude P of the load
the beam will support if the average shear stress in each pin
is not to allowed to exceed 60 MPa. All pins are subjected to C
double shear as shown, and each has a diameter of 18 mm.
30° @
B
A|-—2 m 2m 2 m—-J
P
1-62. The crimping tool is used to crimp the end of the 201b
wire E. If a force of 20 Ib is applied to the handles,
determine the average shear stress in the pin at A. The pin is
subjected to double shear and has a diameter of 0.2 in. Only — \\
a vertical force is exerted on the wire. 3 \
A
il 5in.
1.5in 2in. 1in 201b
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1-63. Solve Prob. 1-62 for pin B. The pin is subjected to 2016
double shear and has a diameter of (.2 in.
7z, W\
A
| I 5in.
1.5in. 2in. 1in
201b

*1-64. The triangular blocks are glued along each side of
the joint. A C-clamp placed between two of the blocks is
used to draw the joint tight. If the glue can withstand a
maximum average shear stress of 800 kPa, determine the
maximum allowable clamping force F.
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+1-65. The triangular blocks are glued along each side of
the joint. A C-clamp placed between two of the blocks is
used to draw the joint tight. If the clamping force is
F =900 N, determine the average shear stress developed
in the glued shear plane.

1-66. Determine the largest load P that can be a applied
to the frame without causing either the average normal
stress or the average shear stress at section a—a to exceed
o = 150 MPa and v = 60 MPa, respectively. Member CB
has a square cross section of 25 mm on each side.
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1-67. The prismatic bar has a cross-sectional area A. If it
is subjected to a distributed axial loading that increases
linearly from w = 0 at x = O to w = w, at x = g, and then
decreases linearly tow = O at x = 2a, determine the average
normal stress in the bar as a function of x for 0 = x < a.

*1-68. The prismatic bar has a cross-sectional area A. If it is
subjected to a distributed axial loading that increases linearly
fromw = ODatx = Otow = wyat x = a,and then decreases
linearly to w = 0 at x = 2qa, determine the average normal
stress in the bar as a function of x fora < x = 2a.

#1-69. The tapered rod has a radius of r = (2 — x/6) in.
and is subjected to the distributed loading of
w = (60 + 40x) Ib/in. Determine the average normal stress
at the center of the rod, B.

Wi
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w = (60 + 40x) Ib/ in.

—
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1-70.  The pedestal supports a load P at its center. If the
material has a mass density p, determine the radial
dimension r as a function of z so that the average normal

stress in the pedestal remains constant. The cross section
is circular.

1-71. Determine the average normal stress at section a—a
and the average shear stress at section b—b in member AB.
The cross section is square, (.5 in. on each side.
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