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Step-by-step solution

Step1of6

(@)

Calculate the area of the member BD as follows:

Tia2 2
"i.ﬁl.rj = E[dn _d-' ]
Here, the outer diameter of the member BD is dﬂ and the inner diameter of the member BD is
d..

r

Substitute 2 in for &, and 1infor d..
T
Agp :E(f _IE)
=2.3562in"

Calculate the axial stress in the member BD as follows:

_ L
":rmu -
A
B

Here, the force exerted by member BD is P,, and the area of the member BD is Ay, -

Substitute 10,000# for B, and 2.3562in* for A, .
~10,000#

(7 =
23562
= 4244.12 #/in°

Therefore, the value of axial stress in the member BD is |4744.12 #/in® |-

Comment

Step2of6

(b)

Consider the force triangle as follows:

6 ft
< h Tbc

X
3 ft

BY 7
B=180-0 y=180-a

Comment

Step 3 of 6 #~

Calculate the value of e by considering A ABD as follows:

" AB
o =tan”’ —]
\BD

S ﬁ]
=lan -

3

=63.43°

Calculate the value of ﬁ as follows:

F=180-¢
=180-63.43
=116.57°
Calculate the value of ¥ as follows:
y=180-a
=180-63.43
=116.57°
Comment

Step4of6

Calculate the force in the member DC by using the sine rule as follows:

Fow  _ Toc _ B
sin(2er) sinf siny

Substitute 10,000# for F,,, 63.43° for e ,and ]16.57° for 4.
10,000# B,

sin(2x63.43°)  sin(116.57°)
sin(116.57°)

P, =10,000#sx

sin (2% 63.43°)
=10,000#x(1.1178)
=11178#
Calculate the axial stress in the member CD as follows:
o, = Fex
"'Ir'.u

Substitute 11178# for P., and 1in* for A, .
11178#

I in’
=11178 #/in’

Tep =

Therefore, the value of axial stress in the member CDis [11178 #/in’|.

Comment

Step 50f6

(€)

Consider the pin C as follows:

CD

_ [N ]

Comment

Step60of6

Calculate the horizontal component of the force in the member (7[> as follows:

'F:.'U[harimul] =Fyp cns['}{l—ﬂ-}
=11178xcos(90-63.43)
=9997 47

=10,000#

Calculate the area of the pin as follows:
T 42
A’L. = Idc
Substitute 0.75 in for d{,.

4. =Zx0.75°
4

=0.44178 in’
Calculate the shearing stress in the pin C as follows:

- E:'IJ[hnrianal:l
¢ 2x A,
Here, 2x A, is because of double shear.
Substitute 10,000# for Fip ey @Nd 044178 in’ for A

~ 10,000
2x0.44178
=11317.85 #/in’

T

Therefore, the value of shearing stress in the pin Cis |11317.85 #/in|-

Comment
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