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1-98. The aluminum bracket A is used to support the
centrally applied load of 8 kip. If it has a constant thickness
of 0.5 in., determine the smallest height 4 in order to
prevent a shear failure. The failure shear stress is jh
Tl = 23 ksi. Use a factor of safety for shear of F.S. = 2.5.
Equation of Equilibrium: |
+13F,=0;, V -8=0 VvV =2800kip
K.
Allowable Shear Stress: Design of the support size ) é\g
W
Vo 23(10%  8.00(10%) S kip
T = = =
alew T RS A 2.5 h(0.5) <®
h=174in. Ans. *\\O(Q 8hip
&
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1-99. The hanger is supported using the rectangular pin. Q® 20 mm
Determine the magnitude of the allowable suspended load O\{}\
P if the allowable bearing stress is (0)a10w = 220 MPa, the \Q_Q
allowable tensile stress is (07)aiow = 150 MPa, and the N\
allowable shear stress is 7,0 = 130 MPa. Take ¢t = 6 mm, {\O"N
- _ >
a = 5mm, and b = 25 mm. %)
\\é\
Allowable Normal Stress: For the hanger ‘bo
P P (QA
= 150(10°) = ——— o
(@ Jatiow = 73 (10°) (0.075)(0.006) &
P =67.5kN O
&
P
Allowable Shear Stress: The pin is subjected to dgu{fl‘e shear. Therefore, V = > .
) V=
Tallow = 130(10°) = P2 @00@ g
allow = 40 (0.01)(0.025) (©
P =650kN @
Q
Q
Allowable Bearing Stress: For t(l&@ﬁearing area
N
P A P/2
= —; 220(109= ————
(@)aow = 743 E(\%%K (0.005)(0.025)
: P
&7 P = 550kN (Controls!) Ans.
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*1-100. The hanger is supported using the rectangular
pin. Determine the required thickness ¢ of the hanger, and
dimensions a and b if the suspended load is P = 60 kN.
The allowable tensile stress is (0)aow = 150 MPa, the
allowable bearing stress is (07p)anow = 290 MPa, and the
allowable shear stress is 7,y = 125 MPa.

Allowable Normal Stress: For the hanger

P o 60(10%)
(@anow = 3 150(10°) = oS
t = 0.005333 m = 5.33 mm Ans. Xs
Qo
O =30.
Allowable Shear Stress: For the pin . \"o@\ Ve2a.0 kil
3) @K@
v o 30010 Q
Tallow — Z, 125(10 ) = 7(001)13 OQ\.
N
b =0.0240 m = 24.0 mm & Ans.
QO
>
Allowable Bearing Stress: For the bearing area {(\Q)
(\* 60 kd
Thallow =y (0.0240) a &°
<&
a=000431m = 431 mm <O Ans.
*
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¢1-101. The 200-mm-diameter aluminum cylinder supports 300 kN
a compressive load of 300 kN. Determine the average normal

and shear stress acting on section a—a. Show the results on a

differential element located on the section.

Referring to the FBD of the upper segment of the cylinder sectional through a—a
shown in Fig. a,

30°
+/2F, = 0; N,_, — 300 cos 30° =0 N,_, = 259.81 kN
N2F, = 0; Vu—a — 300sin 30° = 0 Vu—a = 150 kN ¢ ol
&
0.1 S

Section a—a of the cylinder is an ellipse with a = 0.1 m and b = - m. Thus, 5

0.1 , cos 30 | . ®Q) |
Ap g =Ty = ﬂ(O.l)(COS 300) = 0.03628 m". \ O{(\ |

$
(- )ave = Noa 2998100 _ o105 pa = 7.16 MP A ‘i\\oq
Taa)ow = 4 = oaeas 102000 Pa=7 a s (\\%‘
N
Vi 150(10°) ) Q
= = 7 = X O
(Ta-a)ave A = 00363 4.135(10%) Pa = 4.13 MPa Ans ‘\%9\
The differential element representing the state of stress of a point on section a—a is g\@
shown in Fig. b \{}\Q
~
. N
30 .
S
;1 &
S
o /‘~
&?
°
20 (el 716 MPa
V “ow
pxr L~ 1
Td-q)wv?—“;'/g MP“
Nd-—a« @\
Q
a >
@) & ()
w0
N
M%)

1-102. The long slgbo‘l’t passes through the 30-mm-thick
plate. If the forcé‘in the bolt shank is 8 kN, determine the
average nor tress in the shank, the average shear stress
along the ¢ ndrical area of the plate defined by the section
lines a—g, and the average shear stress in the bolt head along
the cyﬁdrical area defined by the section lines b—b.

P 8(10°
as=*=w(7)z=208MPa
A T(0.007)
v 8 (10°)
LA A s Y V1
(Tavg)a A 7 (0.018)(0.030) :
v 8 (10%)
- = %) _455MP
(Tavg)b A T (0007)(0008) ‘

Ans.

Ans.
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1-103. Determine the required thickness of member BC
and the diameter of the pins at A and B if the allowable
normal stress for member BC is oo = 29 ksi and the
allowable shear stress for the pins is 7,0y = 10 ksi.

Referring to the FBD of member AB, Fig. a,

Q+EMA = O, 2(8)(4) - FBC sin 60° (8) =0 FBC = 0.238 klp

A
L SF =0, 9238cos60° — A, =0 A, = 4619kip =
+13F, =0; 9238sin60° —2(8) + A, =0 A, = 8.00kip
2 kip /ft
Thus, the force acting on pin A is S
Fy=2 Ai + A} = 2 4619> + 8.00° = 9.238 kip

Pin A is subjected to single shear, Fig. ¢, while pin B is subjected to double shear,

Fig. b.
F 9.238
Vy=F,=9238kp Vg= % = =5 = 4619kip
For member BC
Fpc 9.238 ,
=— = t = 0.2124 in.
T allow Ape 15() in
1.
Uset = —in. Ans.
4
For pin A,
Va 9.238 .
Tallow — TA, 10 = %di dA = 1.085 in.
1,
Usedy = 1§ in Ans.
For pin B,
Vp 4.619 \
Tallow — TB; 10 = %d% dg = 0.7669;ih
3.
Use dp & Em Ans.

g Fac= 7238 kp
3¢, (b)
Ax

1
|
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*1-104. Determine the resultant internal loadings acting on 150 1b /ft
the cross sections located through points D and E of the frame. l l l l l l l l
e
Segment AD: T (W‘ D//B
. ;
—>3F, =0, Np,—-12=0; Np=120kip Ams. | E
+ISF,=0;  Vp+0225+04=0;, V= —0625kip Ans. f
2.5 ft
C+3Mp=0; My +02250.75) + 0.4(1.5) = 0 cx/
K.
()
Mp = —0.769 kip - ft Ans. 31t Sft\je—’%
S
Segment CE: @Q
)
J+3F, =0; Np+20=0; Ng= —2.00kip Ans. KO{Q
R
NFIF, =0, V=0 Ans. y.\\(\@
Q
C+SMp=0. Myp=0 Ans ,(\*“
N
{\
"oé\o
N
&
Q
«Q
F
g
Q
@
&
TR
OK
*1-105. The pulley is held fixed to the ZO-mm-diameter&{Q
shaft using a key that fits within a groove cut into the pul é%Q a a
and shaft. If the suspended load has a mass of g,
determine the average shear stress in the key alongSection
a—a.The key is 5 mm by 5 mm square and 12 mr%%‘ng. 75 mm
>
&
QJKQ
Q0
>
<

C+3ZM, =0 F (10) 6\@0.5 (75) =0

XS
F = 3678.75N ((\(b

V367875
=—= = 61.3 MP Ans.
Tave = 4 (0.05‘0);)(0.012) a s
o
N\
: P semast
a g e——
v 3618.75N

75 men
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1-106. The bearing pad consists of a 150 mm by 150 mm
block of aluminum that supports a compressive load of
6 kN. Determine the average normal and shear stress acting
on the plane through section a—a. Show the results on a
differential volume element located on the plane.
Equation of Equilibrium:

+/2F, = 0; Vo — 6cos60° =0 Viea = 3.00 kN

N+3F,=0; N, ,— 6sin60° = N,_, = 5.196 kN

Averge Normal Stress And Shear Stress: The cross sectional Area at section a—a is

0.15
A= ( )(0.15) = 0.02598 m.

sin 60°
N, 5196(10°) .;\\(\Q
Tama = 4 = 002598 200 kPa Ans. $&\
&
N\
Vi 3:0000%) 15 kP A &
Toma T T4 T 002598 : G
Q}@
«Q
>
\(\
S
%‘1
N
&
D

1-107. The yoke-and-rod connection is subjected to a o
tensile force of 5 kN. Determine the average normal stress ‘QA
in each rod and the average shear stress in the pin A ©

between the members. s\oﬁ
S
For the 40 — mm - dia rod: ) (\fb
A\

P 5(10° O
o= — = W(i)z = 3.98 MPa &

A 7(0.04) O

Q&O
For the 30 — mm - dia rod: 4
0@

v o 5(10°
O3) = — = 71(7)2 = 707&@1 AHS.

A 7(0.03) ) Q}

\\

)
Average shear stress (E@} pin A:

P 2500
Tavg = " _é .025)2 = 5.09 MPa Ans.
.\O
O
@)
ol
N
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*1-108. The cable has a specific weight y (weight/volume)
and cross-sectional area A. If the sag s is small, so that its
length is approximately L and its weight can be distributed
uniformly along the horizontal axis, determine the average
normal stress in the cable at its lowest point C.

Equation of Equilibrium: Q

C+2M, =0 Ts — ——

Average Normal Stress:
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