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Vertical Stresses Caused by a Rectangular Loaded Area: 

 

∆𝜎𝑧 = 𝑞𝐼2          This Eqn. gives  ∆𝜎𝑧   at the corner of the Rectangular Loaded Area 

𝐼2 Depends on m, n from table    

𝑚 =  
𝑥

𝑧
    ,     𝑛 =  

𝑦

𝑧
 

 

 

Ex:  

For Point A': 

∆𝜎𝑧 = 𝑞 {𝐼2 1 
+ 𝐼2 2 

+  𝐼2 3 
+ 𝐼2 4 

}  
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Vertical stress Below the Center of Uniformity Loaded Circular Area: 
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Influence Chart for Vertical Pressure: 

 

∆𝜎𝑧
𝑞  
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Problems: 

1- Consider a Circularly loaded flexible area on the ground surface. 

Given: R = 6ft, q=3500 Ib/ft2. 

Calculate the vertical stress increase ∆𝝈𝒛    at points 1.5ft, 3ft, 

6ft, 9ft, 12ft located below the ground surface. 

 

Sol. 

 

 

 
 

   

 

 

 

___________________________________________________________________________ 

2- Refer to figure 1. The circular flexible area is uniformly loaded. 

Given: q=300 kN/m2, and using Newmark's chart, determine the 

vertical stress increase ∆𝝈𝒛  at point A.  
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Sol. 

   

3- The plan of a flexible rectangular loaded area shown in figure 2. 

q=1800 Ib/ft2 determines the vertical stress increase ∆𝝈𝒛  at 

point at depth z= 5ft below. 

a-Point A 

b- Point B 

c- Point C 

 
 

 

 

 

 

 

 

 

 

 

Figure 2 
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Sol. 

a- 
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