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INSTRUCTIONS FOR STUDENTS- 

Attempt any five questions out of seven. First Question is compulsory 

Qus.1.Explain boussinesq’s solution of vertical stress due to concentrated load 

Ans-Boussinesq’s Method: 

When a point load Q acting on the surface of a semi-infinite soil, a vertical stress σz produces 
At any point in addition to lateral and shear stress. 
 
Assumptions of Boussinesq theory: 
 
a. For soil, the soil mass is elastic, isotropic, homogeneous and semi-infinite. 
b. The soil is weightless. 
c. For load, the load is vertical, concentrated acting on the surface. 
d. Hook’s Low Applied, it is mean that the constant ratio between stress and strain 

σz      =3/2*3.14*Qcosb/R2 

Where  

R = polar distance between the origin O and point P 

  B =angle which the line op makes with the vertical  

               R= (x2+y2+z2)1/2 

               R=(r2+z2)1/2 

Sinb=r/R  and cosb=z/R 

Vertical stress (σz) at a point P is given by- 

σz = σr cos2b 

σz   = 3/2*3.14(Qcosb/R2) 



σz   =3Q/2*3.14*1/z2 {z3 /R5  } = 3Q/2*3.14*1/z2 *{ z5 /(r2+z2)5 /2} 

 

Qus: 2.A T-shaped foundation is loaded with a uniform load of 120kN\m2.Determine the vertical 
stress at a point P at a Depth of 5m.Use Newark’s influence chart. 

 
 
Ans-The loaded are is divided into three areas, such that they have one corner at P 

            Area A1  m = 3/5=0.60; n=15/5=0.30, (In)1=0.0629 

             Area A2  m=3/5=0.60;n=6/5=1.20, , (In)1=0.1431 

              Area A3 m=3/5=0.60;n=3/5=0.60, , (In)1=0.1069 

σz   =q{(In)1 +(In)1 +(In)1 } 

                                  =120{0.0629+0.1431+0.1069} 

                                   =37.55kN/m2 

 

Qus.3. Determine vertical stress under a point load of 2000kN, at a depth of 10m below ground 
level. 

Ans-  Q= 2000KN 

At a Depth of z=10m, below ground level 

    (r/z)=0 

Vertical stress  σz =3*Q/2*3.14*z2*1/1+(r/z)2 

σz   =3*2000/2*3.14*102 

σz  =9.55 KN/m2 

 



Qus.4. Two columns P and Q are situated 6m apart. column P transfer a load of 500kn and 
column q a load of 250kn.Determine the resultant vertical stress on a horizontal plane 20m below 
the ground surface at points vertically below the points P and Q. 

Vertical stress = (Q1Kp1+P.KQ1)= resultant 

KB= kBQ = KBP = (3/2*3.14)/[1+(r/z)2]5/2 

 r=6m , z=20m 

kB = 3/2*3.14/{1+[6/20]2}5/2 

kB = .0384 

σz  =500*0.3849+250*0.3849 

σz  =288.69KN/m 

 

Qus.5. Explain contact pressure. 

Ans- Contact pressure  
Contact pressure is the actual pressure transmitted from the foundation to the soil. In all the 
Foregoing discussions it has been assumed that this contact pressure value, p, is uniform over 
the whole base of the foundation, but a uniformly loaded foundation will not necessarily transmit 
a uniform contact pressure to the soil. This is only possible if the foundation is perfectly flexible. 
The contact pressure distribution of a rigid foundation depends upon the type of soil beneath it. 
.On the assumption that the vertical settlement of the foundation is uniform, it is found from the 
elastic theory that the stress intensity at the edges of a foundation on cohesive soils is infinite. 
Obviously local yielding of the soil will occur until the resultant distribution approximates to a 
rigid surface footing sitting on sand the stress at the edges is zero as there is no overburden to 
give the sand shear strength, whilst the pressure distribution is roughly parabolic .The 



more the foundation is below the surface of the sand the more shear strength there is developed 
at the edges of the foundation, with the result that the pressure distribution tends to be more 
uniform. IN the case of cohesive soil, which is at failure when the whole of the soil is at its yield 
stress, the distribution of the contact pressure again tends to uniformity. A reinforced concrete 
foundation is neither perfectly flexible nor perfectly rigid, the contact pressure distribution 
depending upon the degree of rigidity. This pressure distribution should be considered when 
designing for the moments and shears in the foundation, but in order to evaluate shear and 
vertical stresses below the foundation the assumption of a uniform load inducing a uniform 
pressure is sufficiently accurate. 
 

Qus.6. Write about Isobars Diagrams. 

Ans- Isobars Diagram - 
 
An isobar or pressure bulb is a stress contour or a line which connects all points below the 
Ground surface at which the vertical pressure is the same. In fact, an isobar is a spatial curved 
surface and resembles a bulb in shape; this is because the vertical pressure at all points in a 
horizontal plane at equal radial distances from the load is the same. Thus, the stress isobar is 
also called the ‘bulb of pressure’ or simply the ‘pressure bulb’. The vertical pressure at each 
point on the pressure bulb is the same. 
Pressure at points inside the bulb are greater than that at a point on the surface of the bulb; and 
pressures at points outside the bulb are smaller than that value. Any number of pressure bulbs 
may be drawn for any applied load, since each one corresponds to an arbitrarily chosen value of 
stress. A system of isobars indicates the decrease in stress intensity from the inner to the outer 
ones and reminds one of an ‘Onion bulb’. Hence the term ‘pressure bulb’. An isobar diagram, 
consisting of a system of isobars appears somewhat as shown in Fig. .                                                                                                   
 

 
 



 
 
 
 
 
Qus.7.What is consolidation of soil? 

Consolidation is a process by which soils decrease in volume. According to the "father of soil 
Mechanics", Karl von Terzaghi, consolidation is "any process which involves a decrease in 
Water content of saturated soil without replacement of water by air". In general it is the process 
in which reduction in volume takes place by expulsion of water under long-term static loads. It 
occurs when stress is applied to a soil that causes the soil particles to pack together more 
tightly. When this occurs in a soil that is saturated with water, water will be squeezed out of the 
soil. The magnitude of consolidation can be predicted by many different methods. In the 
Classical Method, developed by Terzaghi, soils are tested with an oedometer test to determine 
their compression index. This can be used to predict the amount of consolidation. 

 
 
 
 
 
 
 

 


