
SE203: BASIC GEOTECHNICAL ENGINEERING 

CREDITS - 6 (L=4, T=0, P=2) 

Course Objective:  

This course introduces the students of basics of geotechnical engineering covering basic 

definitions, relationships and applications of the same in various geotechnical engineering 

computations. It also provides knowledge of important civil engineering area such as 

permeability, effective stress principle, vertical stress distribution within soil, 

compressibility, shearing strength and compaction of soils etc. 

Teaching and Assessment Scheme: 

Teaching Scheme Credits Assessment Scheme 

L T P C 
Theory Practical 

Total 

Marks 

ESE CE ESE CE  

150 4 0 2 6 70 30 30 20 

Course Contents: 

Unit 

No. 
Topics 

Teaching 

Hours 

1 Introduction:  
Soil and soil mechanics, origin and nature of soils, IS classification on the 

basis of size of particles, soil structures. 

 

04 

2 Phase diagrams:  

Basic definitions of terms relating physical properties of soils, different 

relationships and their derivations, numerical. 

 

06 

3 Classification of soils:  

Index properties, classification of fine grained and coarse grained soils, field 

identification tests. 

 

06 

4 Soil water:  

Free water and held water, Structural water and absorbed water. 

 

01 

5 Permeability and Seepage:  

Darcy’s law, factors affecting permeability, laboratory and field permeability 

tests, permeability of stratified soils, use of flow net in 2-D flow conditions. 

 

07 



Unit 

No. 
Topics 

Teaching 

Hours 

6 Effective Stress Principle:  

Total stress, neutral stress and effective stress, Critical hydraulic gradient, quick 

sand condition, Capillary phenomenon. 

 

05 

7 Compaction:  

Factors affecting compaction, Laboratory and Field Compaction of fine grained 

and coarse grained soils, field control of compaction. 

 

06 

8 Stress distribution in soils:  

Boussinesqu’s theory, stress distribution diagrams, stress distribution due to 

different shaped loads, New-mark’s influence chart, Westergaard’s theory, 

approximate methods etc. 

 

06 

9 Compressibility of soils:  

Immediate settlement, Terzaghi’s theory of one dimensional consolidation, 

spring analogy concept, primary and secondary consolidation settlements, 

factors affecting consolidation, consolidation test and determination of various 

consolidation parameters, preconsolidation pressure and its determination, 

computation of magnitude and rate of consolidation, summary of causes of total 

and differential settlements.  

08 

10 Shearing Strength of soils:  

Failure theories, laboratory shear tests, total and effective shear strength 

parameters, UU, CU & CD tests, pore pressure coefficients, stress-strain and 

volume change behaviour and pore pressure variations during shearing, factors 

affecting shearing strength of soils. 

08 

11 Case studies & introduction to some Ground Improvement Techniques. 03 

 TOTAL 60 
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Course Outcomes (COs):  

At the end of this course students will be able to …  

1. Understand basic definitions, relationships and apply the knowledge to solve different 

geotechnical problems.  

2. Able to classify & identify the soil and thereby evaluate the effect of soil type on different 

basic as well as important properties viz. permeability, shearing strength, settlement etc.    



3. Analyze the geotechnical problems related to flow through soil mass, quick sand condition, 

capillary rise, consolidation settlement of soils and effective shear strength parameters etc. 

by applying knowledge of permeability and effective stress principle.     

4. Recognize importance of shearing strength of soils and its determination in the laboratory 

considering different influencing parameters and for improving the same, apply the 

knowledge of field compaction and compaction control of soils. 

5. Compute stresses induced in soil due to different types of loading and apply the knowledge 

in computations of settlements of soils. 

6. Expose the students to various case studies involving various processes for ground 

improvements. 


