
A tie bar of length 2.5m and a diameter 10mm carries an axial load of 12KN. the modulus of 

elasticity of the material is 180 GPA. Determine the induced tensile stress, the tensile strain and 

the change in length that occurs 

Solution 

𝐸 is the modulus of elasticity of the material. 

𝐴  is cross sectional area of tie bar. 

𝐴 =
𝜋𝑑2

4
=

𝜋(10 ∗ 10−3𝑚)2

4
= 5.35 ∗ 10−5𝑚2. 

𝜎 is the induced tensile stress. 

𝜎 =
𝐹

𝐴
=

12 ∗ 103N

5.35 ∗ 10−5𝑚2
= 2.243 ∗ 109𝑃𝑎. 

𝜀 is the tensile strain. 

𝜀 =
𝜎

𝐸
=

2.243 ∗ 109𝑃𝑎

180 ∗ 109𝑃𝑎
= 0.01246. 

The change in length that occurs 

𝑥 = 𝜀𝐿 = 0.01246 ∗ 2.5m = 0.0312m = 31.2 mm. 

Answer: 𝟐. 𝟐𝟒𝟑 𝑮𝑷𝒂; 𝟎. 𝟎𝟏𝟐𝟒𝟔; 𝟑𝟏. 𝟐 𝐦𝐦. 
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