
Stresses due to added Loads 

A- Concentrated Load 

Boussinesq (1883) solved the problem of 

stresses produced at any point in a 

homogeneous, elastic, and isotropic medium 

as the result of a point load applied on the 

surface of an infinitely large half-space. 

According to Figure, Boussinesq’s solution for normal 

stresses at a point caused by the point load P is: 

𝚫𝝈𝒛 =  𝑷/𝒛
𝟐

 𝒇(𝒓/𝒛) 



STEPS 

1-Define r and z 

o r from plan 

o z from elevation 

2-Calculate r/z 

3-Use Tables, get f(r/z) 

4-Δσz = P/z2 f(r/z) 









B- Vertical Line Load 

A vertical flexible line load of infinite length that has an intensity q/unit length 

on the surface of a semi-infinite soil mass. The vertical stress increase, ∆𝝈𝒗, 

inside the soil mass can be determined by using the principles of the theory of 

elasticity 









OR 

From previous table, 

For q1, x=5 and z=4…….Then 
𝒙

𝒛
= 𝟏. 𝟐𝟓   

∆𝝈𝒗

𝒒
𝒛

=
𝟎. 𝟎𝟖𝟖 + 𝟎. 𝟏𝟎𝟕

𝟐
= 𝟎. 𝟎𝟗𝟕𝟓 → ∆𝝈𝒗= 𝟎. 𝟎𝟗𝟕𝟓 ∗

𝟕. 𝟓

𝟒
= 𝟎. 𝟏𝟖𝟐 

For q2, x=10, z=4……Then 
𝒙

𝒛
= 𝟐. 𝟓 

∆𝝈𝒗

𝒒
𝒛

=
𝟎. 𝟎𝟏𝟒 + 𝟎. 𝟎𝟏𝟏

𝟐
= 𝟎. 𝟎𝟏𝟐𝟓 → ∆𝝈𝒗= 𝟎. 𝟎𝟏𝟐𝟓 ∗

𝟏𝟓

𝟒
= 𝟎. 𝟎𝟒𝟔 

 



B- Horizontal Line Load 

a horizontal flexible line load on the surface of a semi-infinite soil mass. 

The vertical stress increase at point A in the soil mass can be given as 





C- Stresses due to surface area (Distributed load) 

 C-1 Below the corner of the rectangular area 

 Influence chart for rectangular loaded areas. 

 Influence chart for circular loaded areas. 

 Newmark’s influence chart suitable for any plan shape 

STEPS 

Calculate 𝒒𝒏𝒆𝒕  

 Define z, L, B 

 L and B from Plan 

 z from Elevation 

 Calculation of   m= L/z, n = B/z 



Use influence chart: 

 Get 𝑰𝒛 

 𝚫𝝈𝒛 =  𝑰𝒛 𝒙 𝒒𝒏𝒆𝒕  











 Note that the influence chart for rectangular loaded areas is used to 

calculate stresses under corner of loaded area only. 

 Calculate Δσv at points other than corner?? 











 C-2  below a center of uniform loaded circular area 



 C-3  At any point below uniform circular area 














