ME 323: Mechanics of Materials Homework 2
Spring 2026 Due: January 30, 2026
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Structure BCD is composed of two axial members BC and CD. BC and CD both have a cross-sectional
area of 10 mm? and are made of a material with a yield stress (ay) of 180 MPa. The pin at B is double
sided and has a diameter of 3.5 mm and a shear yield stress () of 75 MPa. The pin at D is single sided
and has a diameter of 5 mm and a shear yield stress (7)) of 75 MPa.
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a) Draw the free body diagram of the node C and write the equilibrium equations.

b) Determine the normal stress in members BC and CD as a function of the weight W.

¢) Determine the shear stresses in the pins at B and D as a function of the weight W.

d) What is the maximum value of weight (W) that can be applied to achieve an overall factor of
safety of 3. What component (member BC, member CD, pin at B, or pin at D) is the limiting
factor for the safety of the structure?

e) What are the factors of safety for the other components at the value of W found in part (d)?
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An elastic cuboid made of steel (E =90 GPa, v =0.15), is subjected to uniformly distributed net axial forces
100 kN, 50 kN, and an unknown force P (kN) on the x, y, and z faces respectively, as shown in Fig 1. The
loads are applied such that uniform axial stresses are induced throughout the volume of the cuboid.

1. Calculate the unknown force P such that length of the cube along the x axis remains unchanged.

2. Calculate the corresponding deformed lengths along y and z axes due to the applied loads.
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The axial bar shown in Figure 3 has four sections. Each section is connected to the neighbouring sections
by rigid connectors (at B, C and D). The size and weight of the rigid connectors are negligible. The first
section AB, second section BC and the last section DE have uniform rectangular cross sections with widths
a, b and c, respectively. The section CD has width varying linearly from b to c. The length of each section
is L. All the sections have

same thickness t. Three Front View Side View

loads 2F, 3F and 2F are
applied to the bar as shown
in the figure. Assume the
Young’s Modulus of all the
sections is E.

(a) Find expressions for the
stresses at sections S1, S2
and S3. (S2 is L/3 above D
as shown)

(b) Find expressions for the
displacements at points B,
C, and D.




&EV-&VI‘. \, |>,C.'(;.
F. E

Find: 71, V2, 03
UB.MC; uD.

Salutiay -

2. Feb:
Cut 82 Ss.

[

I

S.thvmm 'E%
@ S} - 2.F _‘F’% = 0 O
@ S%: F+F -Fer= 0 &

@ Si+ 2F43F~2F —Tpc=0 @
@ AB: 2F+3F 2F ~ g0 @

4. StresS - Strodn . Usplewenent-

A bt
G =Fo - I
Az (Sut
G=Pe _ e O
3 ct
Rl @
AR = -0t
Cac. ICL @
E-
L
. _Em_o[, G
€o = ‘ro EA(x) X O

w/ Atx) : Aw)=bt, Aw):Ct-
A= 2B o pt

Front View Side View
C———
C—— 1
t
—
[
2P t. Solue
pes O-® » Top=2F. FBc=3F
J,;F -FCD= S_F FAB = BF.
A - . 3F
©-@: 03
- SE
(b+20)t
= Z.F
ot
® > op - 2L O > op. - L
E

SE- b
® > o-To [ Earn™
let = (S2)x+b =>%%- &b

-
dx= Lt du lim. - xro = U=b
> SFC_E JL siils|ubd
_ SF 1) L
_SE L T
- ET/- C-,b jb’lb( u=b
. SFL e
* Ftie-b M (E)
J _ 2FL
Ue= Crs = £oF

homtoottoc = T {3+ 20

Up~srtrereeo = gyl +e5 E)]



Problem 4 (5 points) min.

Conceptual: You do not need to give an explanation for the answers. The state of stress ata
given point on a structure is shown above in terms of its xyz components. The material has a
Young’s modulus of E and a Poisson’s ratio of v, where 0 <v < 0.5. State whether each of the xyz
components of strain (€,, €y, €2 Yuyr Yazr yyz) is <0, =0, or >0.

20'0

<0, =0, or>0
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