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1. If the beam has a square cross-section of 9 in. on each side, determine the 

absolute maximum bending stress in the beam. 
 

 
 
 
 



2. The rod is supported by smooth journal bearings at A and B that only exert 
vertical reactions on the shaft. Determine its smallest diameter d if the 
allowable bending stress is σallow = 180 MPa. 
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3. The T-beam is subjected to the loading shown. Determine the maximum 
transverse shear stress in the beam at the critical section.   

 
 
 

 
 

 
 
 
 



4. The beam is made from three plastic pieces glued together at the seams A and B. If 
it is subjected to the loading shown, determine the shear stress developed in the 
glued joints at the critical section. The supports at C and D exert only vertical 
reactions on the beam. 

 

 

 





5. The bar has a diameter of 40 mm. If it is subjected to a force of 800 N as 
shown, determine the stress components that act at points A and B. 

 

 

 



6.  The frame supports a centrally applied distributed load of 1.8 kip/ft. Determine 
state of stress developed at points A and B on member CD. The pins at C and D are at 
the same location as the neutral axis for the cross-section.  

 
 

     
 
 

Part  Ai  yi  Ai yi   Ai(yi ‐ yi )^2  Ixi 
1  10.5  0.75 7.875  19.5247934 1.96875 
2  6  4.5  27  34.1683884 18 
Σ  16.5 in2     34.875  53.6931818 19.96875 

y =   2.113636in  Ix           =  73.66 in4

 
Neutral axis = 2.11 in from the top (A) 

So yA=2.11 in and yB = (6+1.5-2.11) = 5.39 in 

The stresses at any section of member CD consist of tensile stress (σa) from the truss 

action and bending stresses (σb) from the bending action, both resulting from the 

distributed load on this member. 

Points A and B are both at points where ܳ ൌ  0, ߬ ݏ  ൌ  ߬  ൌ ൌ ݐܫ/ܸܳ   0 

 

Bending Stresses, σb: 

ܴ ൌ ܴ ൌ  1.8 ൈ 16 ൈ 0.5 ൌ  ݏ݅ܭ 14.4
 
ିܯ ൌ 14.4 ൈ 5 െ 1.8 ൈ 5 ൈ 2.5 ൌ ݅ܭ 49.5 െ  ݐ݂
 



Top fibres of member CD are in compression ሺݏ, ߪ
 ൌ െ݁ݒሻ, while the bottom 

fibres of are in tension ሺݏ, ߪ
 ൌ െ݁ݒሻ. 
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Axial Stresses, σa: 
 
Let <CDE = ß, then Sin ß = 0.6 and Cos ß =0.8 

Equilibrium of joint D gives 
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  ߪ
 ൌ െ17.0152  1.1636 ൌ െ15.8516 ݅ݏܭ ൎ െ15.85 ݅ݏܭ 

 
ߪ ൌ ߪ

  ߪ
 ൌ 43.4654  1.1636 ൌ 44.629 ݅ݏܭ ൎ 44.63 ݅ݏܭ 

 
 
 

Therefore The states of stress  
 
,ܣ ݐܽ ሺߪ, ߬ሻ  ൌ  ሺെ15.85 ݅ݏܭ, ,ሻ݅ݏܭ 0.00 ܽ݊݀  
 
,ܤ ݐܽ ሺߪ, ߬ሻ  ൌ  ሺ44.63 ݅ݏܭ,   ሻ݅ݏܭ 0.00

 
Sketch each one on an element 

 
 

 
 
 


