
Eccentrically loaded welded joint 

Design 6: Determine the size of eccentrically loaded welded joint as shown. The allowable 
shear stress in the weld material is 95 MPa. The applied load is P = 40/55/60/65 kN. 

 
 
 
 
 
 
 
 
 
 
 
 
 

s is size or leg of weld 
h is throat thickness 
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Design Steps: 
1. Determination of C.G. (𝑥̅, 𝑦ത) of group of welds: 

𝐴ଵ = 𝑙ଵℎ,         𝐴ଶ = 𝑙ଶℎ,         𝐴ଷ = 𝑙ଷℎ  
𝐴 = 𝐴ଵ + 𝐴ଶ + 𝐴ଷ  
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2. Primary Shear Stress (τp) 
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3. Calculation of radius of welds (r) from C.G. 
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𝑟ଶ = 𝑥̅ 



𝑟ସ = ඥ(𝑙ଶ − 𝑦ത)ଶ + (𝑙ଵ − 𝑥̅)ଶ = 𝑟௠௔௫ 
𝐿𝑜𝑎𝑑 𝑒𝑐𝑐𝑒𝑛𝑡𝑟𝑖𝑐𝑖𝑡𝑦, 𝑒 = 220 + 𝑙ଵ − 𝑥̅ 

4. Secondary Shear Stress (τs) 
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where, J = Polar Moment of Inertia of all weld materials about a perpendicular axis 
passing through C.G. 
           𝐽 = 𝐽ଵ + 𝐽ଶ + 𝐽ଷ 
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5. Resultant Shear Stress (τ) 

𝜏 = ට𝜏௦
ଶ + 𝜏௣

ଶ + 2𝜏௦𝜏௣ cos 𝜃 = 𝜏௣௘௥   
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𝑙ଵ − 𝑥̅
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Solve and find ‘h’ 

6. Size or leg of weld, 𝒔 = √𝟐𝒉  
 

VIVA QUESTIONS 
 

1. What is throat of fillet weld?  
2. What is the relationship between leg and throat of fillet weld? 
3. Which plane is subjected to maximum shear stress in case of parallel and transverse fillet 

weld? 


