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Outcomes of 
courses

• To understand the concept of stress and strain.

• To be familiar with the numerical equations of stress and 
strain and the background theory.

• To know how to draw a free body diagram for the 
structural members.

• To analyse different types and directions of loadings.

• To assess the mechanical properties of materials.

• To be familiar with the behaviour of beams in bending and 
torsion.

• To analyse the behaviour of beams in shear and deflection.

• To understand the classifications of beams, e.g., 
determinate, indeterminate…etc.

• To be familiar with the stress transformation by using 
Mohr’s circle.

• To analyse axially compressed members, i.e., columns.
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EXAMPLE 9.1
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EXAMPLE 9.2
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Example 9.3: A short 100 mm square steel bar with a 50 mm diameter axial hole is built at the base and is loaded at the top as 

shown in the figure. Determine the value of the force P so that the maximum normal stress at the fixed-end would not exceed 

140 MPa. 

Solution:
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Example 9.4: The member shown in the figure has a rectangular cross section. Determine the state of stress that the loading 

produces at point C and point D.  

Solution:

Stress Components at point C: 

Normal Force: 

Shear Force:
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Bending Moment: 

Point C is located at y = c = 0.125 m from the neutral axis, so the normal stress at C is:

Superposition. The shear stress is zero. Adding the normal stresses determined above gives a compressive stress at C having a value of 

σc = 1.32 MPa + 63.16 MPa = 64.5 MPa 
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Example 9.5: Find the maximum shearing stress due to the applied forces in the plane AB of the 10mm diameter circular shaft. 

Solution:
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H.W: A steel pipe with an outside diameter of 4.500 in. and an inside diameter of 4.026 in. supports the loadings 

shown in the figure. Determine:

(a) The normal and shear stresses on the top of the pipe at point H.

(b) The normal and shear stresses on the side of the pipe at point K.

(c) The principal stresses and the magnitude of the maximum in-plane shear stress at point H, and show the 

orientation of these stresses on an appropriate sketch.

(d) The principal stresses and the magnitude of the maximum in-plane shear stress at point K, and show the 

orientation of these stresses on an appropriate sketch.


