
 
 

DEPARTMENT OF CIVIL ENGINEERING 
 

CE 8491 - SOIL MECHANICS 
 
Course Objectives 
The Student should be able 

S. No. Course Objective 

1 

To impart knowledge to classify the soil based on index properties and to assess their 
engineering properties based on the classification. To familiarize the students about the 
fundamental concepts of compaction, flow through soil, stress transformation, stress 
distribution, consolidation and shear strength of soils. To impart knowledge of design of both 
finite and infinite slopes. 

Course Outcomes: 
On Completion of the course the students will be able to 

CO No. Course Outcome 
1 classify the soil and assess the engineering properties, based on index properties. 

2 Understand the stress concepts in soils 

3 Understand and identify the settlement in soils. 

4 Determine the shear strength of soil 

5 Analyze both finite and infinite slopes. 

 
 
 
 
 
 
 
 

Prepared by, 
Mrs.V.JANAKI,B.E,M.E,. 
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Department of Civil Engineering 

 
 
 



SYLLABUS 

UNIT I SOIL CLASSIFICATION AND COMPACTION 9 

History – formation and types of soil – composition - Index properties – clay mineralogy structural 
arrangement of grains – description – Classification – BIS – US – phase relationship – Compaction – 
theory – laboratory and field technology – field Compaction method – factors influencing compaction. 

UNIT II EFFECTIVE STRESS AND PERMEABILITY 9 

Soil - water – Static pressure in water - Effective stress concepts in soils – Capillary phenomena– 
Permeability – Darcy’s law – Determination of Permeability – Laboratory Determination (Constant 
head and falling head methods) and field measurement pumping out in unconfined and confined 
aquifer – Factors influencing permeability of soils – Seepage - Two-dimensional flow – Laplace’s 
equation – Introduction to flow nets – Simple problems Sheet pile and wier. 

UNIT III STRESS DISTRIBUTION AND SETTLEMENT 9 

Stress distribution in homogeneous and isotropic medium – Boussines of theory – (Point load, Line 
load and udl) Use of Newmarks influence chart –Components of settlement – Immediate and 
consolidation settlement – Factors influencing settlement – Terzaghi’s one dimensional consolidation 
theory – Computation of rate of settlement. – √t and log t methods. e-log p relationship consolidation 
settlement N-C clays – O.C clays – Computation. 

UNIT IV SHEAR STRENGTH 9 

Shear strength of cohesive and cohesion less soils – Mohr-Coulomb failure theory – shear strength - 
Direct shear, Triaxial compression, UCC and Vane shear tests – Pore pressure parameters – Factors 
influences shear strength of soil. 

UNIT V SLOPE STABILITY 9 

Infinite slopes and finite slopes –– Friction circle method – Use of stability number –Guidelines for location of 
critical slope surface in cohesive and c - soil – Slope protection measures. 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



1. What are the assumptions of Boussinesq Equations? 
o The soil mass in homogeneous, that is all its constituent parts or elements are 

similar and it has identical properties at every point in it in identical 
directions. 

o The soil mass is isotropic, that is it has identical elastic properties in all 
directions through any point of it. 

o The soil mass is semi-infinite, that is it extends infinitely in all directions 
below a level surface. 

 
2. Define isobar. (N/D‟11) (A/M‟11) 

An isobar is a curved or contour connecting all points below the ground surface 

of equal vertical pressure. 

 
3. Define pressure bulb or Stress isobar. (A/M‟09, 16) 

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

intensity is called a pressure bulb. 

4. Write down the Boussinesq equations of vertical pressure due to concentrated load. 
(N/D‟12, 16) 

 

 

5. Define Influence Value. (Nov 2013) 
Newmarks chart consists of number of circles and sectors. Total elements for a nine circle chart 
will be 200. It is denoted by N. The value of 1/N (i.e., 1/200 or 0.005) is said to be the 
‗influence value‘ (or ‗influence factor‘) for the chart. Each mesh may thus be understood to 
represent an influence area 

6. What is the principle behind the Newmark‟s influence chart? (A/M‟17) 
 

Newmark‟s Influence Chart is an illustration used to determine the vertical pressure at any 

point below a uniformly loaded flexible area of soil of any shape. This method, like others, 

was derived by integration of Boussinesq‘s equation for a point load. 



7. Define consolidation and write its stages. (N/D‟11) (A/M‟16) 

The process of gradual compression due to the expulsion of pore water 
under steady pressure is referred to as ‗Consolidation‘. This is a time 
dependent phenomenon, especially occurs in clays. 
(i)      Primary consolidation (ii) Secondary consolidation (iii) Tertiary compression 

 
8. What are the factors which influence the compression behavior of soil? (N/D‟15) 

The compressibility of a soil depends on the 
(i) Structural arrangement of the soil particles, 
(ii) Degree to which adjacent particles are bonded, in fine-grained 

soils. 
(iii) Pressure on the soil. 

 
9. Write any four assumptions of Terzaghi‟s theory of one dimensional 

consolidation. (A/M‟10) 
1. The soil is homogeneous (kz is independent of z). 

2. The soil is completely saturated (S = 100%). 

3. The soil grains and water are virtually incompressible (γw is 

constant and volume change of soil is only due to change in 

void ratio). 

4. The compression is one-dimensional (u varies with z only). 

10. Define isochrones.(A/M‟09) 
In a consolidation curve of a soil, the hydrostatic excess pressure will be 
maximum at the the middle and it is zero at the top and bottom. The distribution 
of the hydrostatic excess pressure with depth is sinusoidal at other instants of 
time, as shown by dotted lines. These curves are called ―Isochrones‖. 

 

11. Draw the consolidation curves for normally consolidated clay and 
over consolidated clay. (A/M‟12, 14) 

 
 
 

 



12. List out the uses of Influence charts in soil mechanics. (A/M‟12) 
 Many loaded areas have to be drawn; alternatively, many 

influence charts have to be drawn. 
 For each different depth, counting of the influence meshes must be 

done. Considerable amount of guesswork may be required in estimating 
the influence units partially covered by the loaded area. 

 It can be used for loaded area of any shape and that it is relatively rapid. 
This makes it attractive. 

 This is applicable to a semi-infinite, homogeneous, isotropic and elastic 
soil mass (and not for a stratified soil). 

 
Part B 

 
1.A water tank is supported by a ring foundation having outer diameter of 10m and inner 
diameter of 7.5m. the ring foundation transmits uniform load intensity of 160 kN/m2.Determine 
the vertical stress induced at depth of4 m, below the centre of ring foundation, using (i) 
Boussinesque analysis and (ii)Westergaard’s analysis, taking μ= 0. (CO 3) (BTL-K5) (AUC Apr 
/ May 2010) 
2. Explain with a neat sketch the Terzhaghi’s one dimensional consolidation theory. (CO 3) 
(BTL-K2) (AUC Nov/Dec 2012) 

 
3. The load from a continuous footing of width 2m,which may be considered to be strip load of 
considerable length, is 200 kN/m2. Determine the maximum principal stress at 1.5m depth below 
the footing, if the point lies (i)directly below the centre of the footing, (ii)directly below the edge 
of the footing and (iii)0.8m away from the edge of the footing. (CO 3) (BTL-K5) (AUC 
May/June 2012) 

 
4. What are different components of settlement? Explain in detail. (CO 3) (BTL-K1) (AUC 
May/June 2012) 
5. Explain the Newmark’s influence chart in detail. (CO 3) (BTL-K2) (AUC Apr / May 2011) 

 
6.a)Explain how will you determine pre-consolidation pressure? (CO 3) (BTL- K2) (AUC Apr / 
May 2011) 
b)Explain how will you determine coefficient of compression index (CC)from an oedomoter 
test? (CO 3) (BTL-K2) (AUC Apr / May 2011) 

 
7. Develop Boussinesque equations to find intensity of vertical pressure and tangential stress 
when a concentrated load is acting on the soil. (CO 3) (BTL-K6) (AUC Nov/Dec 2010) 

 
8. Explain in detail the laboratory determination of co-efficient of consolidation. (CO 3) (BTL- 
K2) (AUC Apr / May 2009) 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 


