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Stress distribution of soil



Introduction 

 Stress are induced in a soil mass due to self weight of 

the soil and due to applied structural loads.

 Estimation of vertical stresses at any point in a soil mass 

due to external vertical loadings are of great 

significance in prediction of settlement of buildings, 

bridges, etc.



Geostatic stress

 Vertical stress in soil due to self weight of is called 

geostatic stress.

 Vertical stress 

 Horizontal stress



Theories regarding stress distribution

 Boussinesq  theory

 Westergaard’s analysis

 Newmark’s influence chart

 Janbu’s chart

 Pressure bulb concept

 Contact pressure concept



Boussinesq’s solution

 He gave the theoretical solutions for stress distribution 

in a elastic medium subjected to a concentrated load on 

its surface.





Assumptions:

 Elastic medium

 Homogeneous 

 Isotropic

 Semi- infinite self weight is neglected

 Soil is initially stress free

 Change in volume of soil upon application of load is 

neglected

 Top surface is free of shear stress



Limitations 

 It is assumed that soil mass is an elastic medium. 

 It is applicable when there is constant ratio between 

stress and strain.

 Theory can be use for only homogenous soil only.

 Point load applied below ground surface causes 

somewhat smaller stresses than that are caused b y 

surface load.



Isobars 

 An isobar is a curve or contour connecting all the points 

below the ground surface of equal vertical pressure.

 It is a contour of equal vertical stress.

 The zone in a loaded soil mass bounded by an isobar of 

given vertical pressure intensity is called pressure bulb.





Vertical stresses due to a line load





3Q cosβ/ 2*R*R*π
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