
CE 240
Soil Mechanics & Foundations

Lecture 8.3

Stresses in a soil mass III
(Das, Ch. 9)



Class Outline

• Vertical stress caused by a rectangular areal load (cont.)
• Vertical stress due to embankment load
• Vertical stress caused by a circular areal load
• Influence chart for vertical pressure
• Example problems



Vertical stress caused by a rectangular areal load



Vertical stress caused by a rectangular areal load
(at point bellow one corner of the loading patch)



Vertical stress caused by a rectangular 
areal load

(at any point bellow the loading patch)



Vertical stress caused by a rectangular areal load
(at any point bellow the loading patch)





Figure 9.17
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Figure 9.20





Stress isobars







Problem solving Example





The depth of interest is 3 m, 
make it equals to the unit scale 
of the Newmark’s influence 
chart.



EXAMPLE II

A building 20 m x 20 m results in a uniform surface contact pressure of 150 kPa.  
Using the Newmark Influence Chart obtain the vertical pressure depth of 10 m below 
(a) the centre of the building (b) a corner of the building. Estimate the additional 
pressure at both locations of a tower 5 m x 5 m placed at the centre of the building 
imposing 300 kPa uniform additional pressure.

Increase in stress below centre 
of building:
= 4 x IV x M x q
= 4 x 0.001 x 177 x 150
= 106 kPa
Increase in stress below corner 
of building:
= IV x M x q
= 0.001 x 232 x 150 = 35 kPa
Increase in stress below centre 
due to tower:
= 0.001 x 4 x 27x300 = 32 kPa
Increase in stress below corner 
due to tower:
= 0.001 x 7 x 300  = 2 kPa



EXAMPLE by the Fadum Chart
(Figure 9.24) 
Using the Fadum Chart to obtain 
the vertical pressure depth of 10 
m below (a) the centre of the 
building (b) a corner of the 
building.  

For one quarter of building   
L = 10 m; B = 10 m; z = 10 m
n = L/z = 10/10 = 1
m = B/z = 10/10 = 1
I4 from chart = 0.177 
σ= 4 x I4 x q = 4 x 0.177 x 150
σ= 106 kPa

Increase in stress below corner 
h = 20 m; B = 20 m; z = 10 m
n = L/z = 20/10 = 2
m = B/z = 20/10 = 2
I4 from chart = 0.233
σ = I4 x q = 0.233 x 150 = 35 kPa



Example 9.8
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