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. 230 mm 380 mm
1. A simple pin-connected structure carries a -
concentrated load P as shown. The rigid bar is / rigid bar i, ']
supported by an aluminum strut (1) and by a 1 4 100 mm
pin support at C. Aluminum strut (1) has a {'j, <
cross-sectional area of 400 mm?, a vyield - —— ",,‘ N; v
strength of 415 MPa, and an elastic modulus of A P?L = ol ﬁ!" ' T P
70 GPa. The steel pin at C has a diameter of 12
mm and an ultimate shear strength of 375 MPa. 200 mm
When load P is applied to the rigid bar, the
normal strain in strut (1) is measured as 850 wus. C
Determine: c
{a) the magnitude of load P (in kN). '

{b) the factor of safety of pin C with respect Connection !

to its ultimate shear strength. Detail r_,ﬁ'
~7
-L Y 23
850 X6 = 4 30 mm ﬂ‘ﬁ (. )

Arg = O 19ESmm = 0,0001985m = [4ooxis®)(70X |o”)
st - A3, PooN

=8 =0 = (a3,200)(.2) = P(-3%)

o) = o]

5F, = 0= Cx —23y00N = Cx<23,f0dN
0 = Cy - (382N = Cy = (a,82LN

e 2L, 895N
o= A4 73S _ (]2.9 Mfa
< (;{}13{—(‘{}11)

0 [f= 355 =3¢,
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> Gmerts stuminam ahoy roa (o 16 = 10,000 kar, | | A B c
v= 0.32, o = 12.5x10™%°F] and a solid 1.5-in. !
diameter br%nze rod {2} [E = 15,000 ksi, v = 0.15, g? i (2 E
w = 9.4x107/2F]. If the supports at A and C are T
Qg::d a.ncllthe assembly is stress free at 0°F, aluminum rod bronze rod '
EE% %hz nclci;rglaalcztrniﬁnﬁtiﬂc?aﬂﬂ;r:;gsElat gri[:]a:';hred < 15 in. = e 22 in. =
from flange A).
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S, = et lawe] o
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¢ - P (22) = (a2)(3-4xi0
LT AT (kX6
A CSI T i:t., = g”— *
P=0, = 23,02L b |
$,= 0.043977n S = 0.03
cgl:c;‘owu ‘A gwtorasza?&’ﬁm
O = M = 4732 Ks]
- O
U—ﬂ - ;23;'3;';?:[3.0&: KrE{
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— O139¢ \w
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3. A solid arcular steel (G = 76 GPa)

y shaft of wvariable diameter is
‘ subjected to the torques shown.
1,200 N-m 4,500 N-m The diameter of the shaft in

segments (1) and {3) is 50 mm, and

the diameter of the shaft in

segment {2} is 80 mm. Determine:

{a) the shear stress in each
segment of the shaft.

(b the rotation angle of gear D
relative to gear A.

{o—the maximum-tension .

nocm-al-stressin-segment {2
oftre—shafe
AW
Lep =
z300(1.8) _ seo(.7)
20007) 330908 o TR E (os) ?

EB @ﬂﬂ = [?gx{g'ui%(_ds‘:]{f C?é?slﬁ?%(:ﬁf)
_ \H O, 00 g‘im'mcﬂ
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4. The top flange (1) of the composite beam has a modulus of elasticity of 1% 10° psi while the tee stem
{2) has an elastic modulus of 3x10° psi. Determine the maximum tensile and compressive bending

r in the b : —
stresses in the beam ‘i T rans :Farm '}"a
2,000 Ib motFerial U)
400 Ib/ft [ 3.
300 Ib/ft (1) L 2in
IJ1111 l vidlld 3'”
A i
AL B J‘c D JE 6in
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™~ ™~ 1 _ -‘-2 inl Q Il
Beam loading diagram Beam cross secton 3 .
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500 psi

5. The beam is constructed from 3 pieces of plastic glued together as shown. The allowable shearing

stress in the plastic is 800 psi and each glued joint can withstand B Lateng—the-toam—=pans).
Determine the maximum value of uniformly distributed load w that can be applied to the beam.

w
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6. The stress components are given for a stress state
rotated 24° as illustrated in the figure.

{a) Find the stress components (=, & and oy)
for the x-y coordinate system and illustrate
your answer on a properly oriented element.,

{(b) If the rnaterial properties are
E=10.4x10%psi and v+ = 0.32, find the
strain components in the ¥~y coordinate

systern. wﬁmﬁm—mm

8. 1+2r8 CM) cos (- qg} +g son(-48) =

U;f‘" & o
U;,::

21(? =

2 P~
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1§, A1TdE _ (rs‘;l-lﬂjc‘d&(ﬂqg)"gafh (A%’)

3) + S cog (’ﬂ Lf-ﬂg)
S 67 Ksi
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18.2 ksi

.

5.0 ksi

*—LIT : “’\Q’

11,99 Ks:
- 9,06 Ksj

a) < %:?Jlr?LFKi?

4,06 Ksi
b) L
Ex T 16,4K(0
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¥ 4 kN
7. The beam shown below is made of steel {E = ‘ 7 kN/m
200 GPa) and has a moment of inertia of JTTTITTTl V
I =4.3x10°mm® Compute the deflection at | X
point B for the loading shown. N =
A ! c D
L725m lm-)L—i.E m—>

3
.~ wa L_ 2 MX (¢EZzlyx +aL°
So= Tt (HU'-Tal+3a?) v ML (x%: )

’:(?Umb(ilsﬁ (%(3;5)?“-'7(&.5)(3 5)1—3(:15;]2)
24 (3.5)(%.3%16") (2o xi0?)

+ (666a8)(1) ,(f’z,g(s.s‘)m Jr‘o?f&s)z)

(, (3.5)(#.3%(5%) (as0 k107
= —0,0098%] + 0.00%%%3
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8. The crank mechanism shown has a solid 0.875-in.-
diameter that is connected to a crank handle of length
4.5 inches. A vertical load of 120 pounds is applied at
the crank handle as illustrated. Determine the prinapal
stresses and the maximum shear stress in the shaft at
point H, which is located on top of the shaft

— m(g)[.%?s
<q H 2 = -E-E ('g?ﬁ—)*f llZﬂlh
>, _ ROY(HS) (1 4575)

T Z(g75)"

3
R ) Ks: .
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