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UNIT III: DISTRIBUTED FORCES 
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Centroid: 
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2. Locate the Centroid of the I section shown. 
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Soln: 
 
 

𝑋̅ = 
𝑎1𝑥1+𝑎2𝑥2+𝑎3𝑥3 

𝑎1+𝑎2+𝑎3 

 

𝑌̅  = 
𝑎1𝑦1+𝑎2𝑦2+𝑎3𝑦3 

𝑎1+𝑎2+𝑎3 
 

Section (1) 

𝑎1 = 800 × 100 = 80000𝑚𝑚2 
 

𝑥1 = 
800 

= 400𝑚𝑚 
2 
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𝑦1 = 
100 

= 50𝑚𝑚 
2 

 
 

Section(2) 

𝑎2 = 250 × 100 = 25 × 103𝑚𝑚2 
 

𝑥2 

 
𝑦2 

= 550 + 
100 

= 600𝑚𝑚 
2 

 

= 100 + 
250 

= 225𝑚𝑚 
2 

 

Section (3) 

𝑎3 = 600 × 100 = 60 × 103𝑚𝑚2 
 

𝑥3 

 
𝑦3 

= 350 + 
600 

= 650𝑚𝑚 
2 

= 100 + 250 + 
100 

= 400𝑚𝑚 
2 

 

𝑋̅ = 
(80×103×400)+(25×103×600)+(60×103×650) 

80×103+25×103+60×103 

𝑋̅ = 521.21𝑚𝑚 

(80 × 103 × 50) + (25 × 103 × 225) + (60 × 103 × 400) 
𝑌̅  = 

 

𝑌̅  = 203.78𝑚𝑚 

80 × 103 + 25 × 103 + 60 × 103 

 

3. Locate the Centroid of the Area. 

R70 

 

 
100 

 

 

 

 
100 
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10010 

 

 

 

 

Soln:  
𝑋̅ = 

𝑎1𝑥1−𝑎2𝑥2 

𝑎1+𝑎2 

𝑌̅  = 
𝑎1𝑦1−𝑎2𝑦2 

𝑎1+𝑎2 
 

Section (1) 

𝑎1 = 100 × 100 = 10 × 103𝑚𝑚2 

 
 

100 
 

𝑥1 

 
𝑦1 

= 
100 

= 50𝑚𝑚 
2 

= 
100 

= 50𝑚𝑚 
2 

 
 

100 
 

Section (2) 
 

𝑎 = 
1 

× 𝜋𝑟2 = 
1 

× 𝜋 × 702 = 38.48𝑚𝑚2 
  

2 4 

4𝑟 

4 

4 × 70 
𝑥2 = 

3𝜋 
= 

4𝑟 
𝑦2 = 

3𝜋 
= 

3𝜋 
= 70.29𝑚𝑚 

4 × 70 

3𝜋 
= 70.29𝑚𝑚 

𝑋̅ = 
𝑎1𝑥1  − 𝑎2𝑥2 

𝑎1 + 𝑎2 

(10 × 103 × 50) − (3848 × 70.29) 
𝑋̅ = 

 

𝑋̅ = 37.3𝑚𝑚 

10 × 103 − 3848 

 

𝑌̅  = 
𝑎1𝑦1  − 𝑎2𝑦2 

𝑎1 − 𝑎2 

(10 × 103 × 50) − (3848 × 70.29) 
𝑌̅  = 

10 × 103 − 3848 
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𝑌̅  = 373𝑚𝑚 
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Section (1) 

𝑎1 = 140 × 120 = 16800𝑚𝑚2 

140 
𝑥1 = 

 
𝑦1 = 

2 
= 70𝑚𝑚 

120 

2 
= 60𝑚𝑚 

 

Section (2) 

𝑎2 = 40 × 40 = 1600𝑚𝑚2 
 

𝑏 
𝑥2 = 

2 
= 

40 

2 
= 20𝑚𝑚 

40 
𝑦2 = 80 + 

 
Section (3) 

1 
 

 

2 
= 20𝑚𝑚 

 
1 2 

 
 

𝑎3 = 
2 
𝑏ℎ = 

2 
× 60 × 20 = 600𝑚𝑚 

 

𝑏 
𝑥3 = 140 + 

3 
= 140 + 

60 

3 
= 160𝑚𝑚 

 

ℎ 
𝑦3 = 

3 
= 

20 

3 
= 6.66𝑚𝑚 

 

Section (4) 
 

𝑎 = 
1 

× 
𝜋 

× 𝑑2 = 
𝜋 

× (802) × 
1 

= 𝑎 
    

= 2513𝑚𝑚2 
4 2 4 4 2 4 

𝑑 80 
𝑥4 = 20 + 

2 
= 20 + 

2 
= 60𝑚𝑚 

 

4𝑟 
𝑦4 = 

3𝜋 
= 

4 × 40 

3𝜋 
= 16.97𝑚𝑚 

𝑋̅ = 81.97𝑚𝑚 𝑌̅  = 60.97𝑚𝑚 
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