
ME323  EXAM #2  Solution  

Problem 1 Solution : 

   



Problem 2 Solution:  

a) 𝜎𝑥 = 60 𝑀𝑃𝑎, 𝜏𝑚𝑎𝑥,𝑖𝑛−𝑝𝑙𝑎𝑛𝑒 = 𝑅 = 50 𝑀𝑃𝑎 

𝜎𝑝1
= 𝜎𝑎𝑣𝑔 ± 𝑅 =

60 + 𝜎𝑦

2
± 50 = 70 𝑀𝑃𝑎   ⇒   𝜎𝑦 = (70 ∓ 50) × 2 − 60 = {

−20 𝑀𝑃𝑎
180 𝑀𝑃𝑎

  

Since 𝜎𝑦 is compressive, then 𝜎𝑦 = −20 𝑀𝑃𝑎, 𝜎𝑎𝑣𝑔 =
60−20

2
= 20 𝑀𝑃𝑎 

The other in-plane principal stress 𝜎𝑝2
= 𝜎𝑎𝑣𝑔 − 𝑅 = 20 − 50 = −30 𝑀𝑃𝑎 

𝑅 = √(
𝜎𝑥 − 𝜎𝑦

2
)

2

+ (𝜏𝑥𝑦)
2

= √(
60 + 20

2
)

2

+ (𝜏𝑥𝑦)
2

= 50  ⇒   𝜏𝑥𝑦 = ±30 𝑀𝑃𝑎 

Since 𝜏𝑥𝑦 is in the direction shown, then 𝜏𝑥𝑦 = −30 𝑀𝑃𝑎. 

b) 

 

c) 

 

2𝜃𝑝1
= − tan−1 (

30

60 − 20
)  ⇒  2𝜃𝑝1

= −36.87°  ⇒ 𝜃𝑝1
= −18.435° 

d) 



 

𝜃𝑠1
= 45° + 𝜃𝑝1

= 26.565° 

e) 𝜏𝑚𝑎𝑥,𝑎𝑏𝑠 =
𝜎1−𝜎3

2
=

70+30

2
= 50 𝑀𝑃𝑎 

  



Problem 3 Solution:  



  



Problem 4 Solution:  

1.B 

2. 
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b)  
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3. 

D      B 

4. 

Superposition Method: 

1) Loading case 1 

 

 

 

 

  

 

 

Considering the symmetry, the Force P at 𝑥 = 𝐿/4  (solid line)  and P at 𝑥 = 3𝐿/4  (dashed line) 

will produce the same deflection for the roller B. Thus, 

𝑣1 (
𝐿

2
) =

−𝑃 ∙
𝐿
4 ∙

𝐿
2

6𝐿𝐸𝐼
{𝐿2 − (

𝐿

4
)

2

− (
𝐿

2
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2

} =
−𝑃𝐿2

48𝐸𝐼
∙

11𝐿2

16
                 #(1) 

 

2) Loading case 2 

 

 

 

 

 

  

𝑣2 (
𝐿

2
) =

𝐹𝐵 ∙
𝐿
2 ∙

𝐿
2

6𝐿𝐸𝐼
{𝐿2 − (

𝐿

2
)

2

− (
𝐿

2
)

2

} =
𝐹𝐵𝐿2

24𝐸𝐼
∙

𝐿2

2
                        #(2) 

 

Compatibility condition: 

𝑣1 (
𝐿

2
) + 𝑣2 (

𝐿

2
) = 0       ⇒         𝐹𝐵 =   

11𝑃

16
  (+)      
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