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SCHOOL OF ENGINEERING 

Vision 

To become, an engineering educational institution of international standing by striving continuously in pursuit of 

excellence in education, research, entrepreneurship and technology related services to the society. 

 

Mission 

1. To provide high quality education in major engineering disciplines from undergraduate through doctoral levels 

through a creative balance of academic, professional, and extracurricular programmes. 

2. To foster and maintain mutually beneficial partnerships with alumni, industry, state and central governments 

through public services assistance and collaborative research.  

3. To be a major contributor to global technology base through scholarship and research. 

 

 

DIVISION OF CIVIL ENGINEERING 

Vision 

To impart knowledge and excellence in Civil Engineering with a global perspective and to groom professionals with 

ethical values to meet the current and future challenges for nation building. 

 

Mission 

1. To promote quality education, research & consultancy for Industrial and societal needs.  

2. To inculcate professionalism and moral values in budding Civil Engineers through sustainable engineering  

practices.   

3. To inspire the new generation of Civil Engineers with innovative ideas and creativity for lifelong learning, to 

meet the current and future challenges of nation in a global perspective. 
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M. Tech Degree (Full Time) Programme in Geotechnical Engineering (2022) 

Programme Educational Objectives (PEOs) 

PEO1 To prepare Civil Engineering graduate students for their professional 

career as competent geotechnical engineers in academics/ research, 

consulting, design, construction and innovation. 

PEO2 To impart practical perspectives of geotechnical  engineering so as to 

provide economical and  sustainable solutions to complex geotechnical 

problems in infrastructure development projects 

PEO3 
To inculcate multidisciplinary approach and an ability to 

relate engineering issues to   broader social contexts. 

PEO4 To develop a spirit of entrepreneurial abilities, ethical practices and 

lifelong independent learning abilities. 

Programme Outcomes (POs) 

At the end of the programme graduate will be able to: 

PO1 Independently carry out research /investigation and development work 

to solve practical problems 

PO2 Write and present technical reports/documents on complex 

engineering activities 

PO3 Attain mastery over the various areas related to Geotechnical 

Engineering 

PO4 Evaluate problems, plan and design Geotechnical Engineering 

systems/ components as per the relevant standards and specifications 

PO5 Develop a spirit of innovation, for solving contemporary  issues in 

Geotechnical  Engineering problems working with inter-disciplinary 

teams. 
 

 

PEO/PO PO1 PO2 PO3 PO4 PO5 

PEO1 3 2 3 3  

PEO2 3 2 3 2 3 

PEO3 2  2 3 3 

PEO4 2 1 2 1 3 

     1- slightly, 2- moderately, 3-substantially 
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SCHEME & SYLLABUS (2022) 

 

SEMESTER  I 

Sl 

No. 

Course Code Course Name Hours/Week Credits 
L  T P 

1 22-449-0101 Advanced Soil Mechanics 

 

3 1 0 4 

 

 

2 22-449-0102 Subsurface Investigations and  

Instrumentation 
3 1 0 4 

3 22-449-0103 Ground Improvement Techniques 3 1 0 4 

4 22-449-01** Elective I (MOOC#) 3 1 0 3 

5 22-449-01** Elective II (MOOC#) 3 1 0 3 

6 22-449-0112 Research Methodology and 

Intellectual Property Rights 

2 1 0 2 

7 22-449-0113 Geo Technical Engineering Lab 0 0 3 1 

8 22-449-0114 Seminar –I 0 0 3 1 

Total 17 6 6 22 

 

 

 

SEMESTER II 

Sl 

No. 

Course Code Course Name Hours/Week Credits 
L  T P 

1 22-449-0201 Soil Dynamics and Machine 

Foundations 
3 1 0 4 

2 22-449-0202 Advanced Foundation Engineering 3 1 0 4 

3 22-449-0203 Earth Pressure and Retaining 

Structures 
3 1 0 4 

4 22-449-02** Elective III (MOOC#) 3 1 0 3 

5 22-449-02** Elective IV (MOOC#) 3 1 0 3 

6 22-449-0212 Computational Geomechanics Lab 0 0 3 1 

7 22-449-0213 Seminar- II 0 0 3 1 

Total 15 5 6 20 
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SEMESTER III 

Sl 

No. 

Course Code Course Name Hours/Week Credits 

L  T P 
1 22-449-0301 Internship/(MOOC#) 0 0 6 2 

2 22-449-0302 Dissertation Phase - I 0 0 24 13 

Total   30 15 

 

SEMESTER IV 

Sl 

No. 
Course Code Course Name 

 

Hours/Week Credits 
L  T P 

       1 22-449-0401 Dissertation Phase – II  0 0 30 15 

Total 0 0 30 15 

 

Total credits for the M.Tech programme = 72 

**Electives must be selected from the given list for the corresponding semester 

# Students should mandatorily do one relevant MOOC of 12 weeks duration (approved by the 

concerned DIVISION) in addition to the courses mentioned in the curriculum/syllabus. MOOC 

must be completed and the certificate of completion shall be submitted before the commencement 

of IV semester. 

 

ELECTIVES I & II (Semester I) 

  

22-449-0104 - Finite Element analysis 

22-449-0105 - Theoretical Soil Mechanics 

22-449-0106 - Geosynthetics and Reinforced Soil Structures  

22-449-0107 - Ground Water Engineering 

22-449-0108 – Soil Structure Interaction 

22-449-0109 –  Forensic Geotechnical Engineering 

22-449-0110 - Landslide Engineering  

22-449-0111 - Remote Sensing, GIS and its Applications in Civil Engineering 

 

   ELECTIVES III  & IV (Semester II) 

            

22-449-0204 - Geotechnical Earthquake Engineering 

22-449-0205 - Marine Geotechnical Engineering 

22-449-0206 - Pavement Design and Evaluation 

22-449-0207 - Structural Design of Foundations 
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22-449-0208 - Earthquake Resistant Design of Structures  

22-449-0209 - Unsaturated Soil Mechanics 

22-449-0210 - Geo-environmental Engineering 

22-449-0211 - Rock Mechanics and Tunnelling 

 

 

 

                                                             

 

      

SEMESTER-I 

22-449-0101: ADVANCED SOIL MECHANICS 

Course Outcomes:  

 

On completion of this course, the student will be able to: 

 

1. Explain the behaviour of soils based on minerology, structure and changing environment. 

2. Distinguish the different types of clay based on stress history. 

3. Select the suitable shear strength parameters for different field conditions. 

4. Apply the principles of soil mechanics to potential problems. 

 

Course Articulation Matrix 

 

CO/PO PO1 PO2 PO3 PO4 PO5 

CO1 3  1 2 2 

CO2 3  2 2 2 

CO3 3  3 2 3 

CO4 3  3 2 3 

 
1- slightly, 2- moderately, 3-substantially 

 

 

 

Module I  

Introduction- Mineralogy and soil Water: Origin of soil, Soil mineralogy and structure 

of clay minerals; classification of soils, Inter-particle forces in soils; Modes of 

occurrence of water in soils – Absorbed, Adsorbed, Double layer and Capillary water. 

Identification of clay minerals – procedure of mineral identification in natural soils. 

 

Module II  

Soil Structure– Granular soil structure – fundamental clay structure models – Structure 

characteristics associated with sedimentation.  Effect of pore fluid on Atterberg Limits 
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- Effect of drying on Atterberg limits - influence of exchangeable cations, pH and 

organic matter on properties of soils. 

Compaction –Laboratory methods - factors affecting compaction - field compaction 

control – structure and engineering properties of compacted soils 

 

Module III  

Consolidation – Principle of consolidation - Consolidation test and interpretation – 

pressure void ratio relationships – Terzaghi’s theory of one dimensional consolidation - 

rate of consolidation – preconsolidation pressure – causes & different methods of its 

estimation- Field compression curve - Settlement of  Normally consolidated and Over 

consolidated clays - secondary compression 

 

 

Module IV  

Shear Strength - Basic concepts, Mohr-Coulomb theory; measurement of shear 

strength,drainage conditions, stress paths, pore pressure parameters; Shear strength of 

cohesionlesssoils – Friction between solid surfaces, Factors affecting strength and 

deformation, Shear strength of saturated cohesive soils – Effective stress water content 

relationship, Hvorslev Shear strength parameters; Shear strength of Partially Saturated 

soils 

 

Stress-strain behaviour of granular soils - critical void ratio – Liquefaction-   Factors 

influencing shear strength of granular soils. 

 

References: 

1. Mitchell, J.K,  Fundamentals of Soil Behaviour , John Wiley & Sons Inc,2005 

2. Yong, R.N. and Warkentin, B.P. ,Introduction to Soil Behaviour, Macmillan Limited. 

3. Lambe, T.W. & Whitman, R.V.,Soil Mechanics, John Wiley & Sons, New York. 

4. RamanathaIyer T. S,Soil Engineering Related to Environment, LBS centre 

for Science and Technology, Trivandrum, 2000 

5. Terzagi K and  Peck R.B, Soil Mechanics in Engineering Practice , John Wiley & Sons. 

6. Leonards G. A, Foundation Engineering ,Mc. Graw Hill book Co. Inc 

7. Bowles J.E ,Foundation analysis and design, Mc Graw Hill 

8. Gopal Ranjan, Rao, A.S.R,Basic and Applied Soil Mechanics , New Age   International Pvt. 

Ltd. 

 

 

 

 

22-449-0102: SUBSURFACE INVESTIGATIONS AND INSTRUMENTATION 
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Course Outcomes: 

 

On completion of this course, the student will be able to: 

1. Categorise various exploration methods in soils and rock 

2. Select the different field tests used as part of the soil exploration 

3. Analyse field and laboratory data for preparation of bore logs to form part of the soil 

investigation report 

4. Adopt appropriate Geotechnical instrumentation required for any project 

5. Plan and execute the soil exploration programme for any project 

 

Course Articulation Matrix  
 

CO/PO PO1 PO2 PO3 PO4 PO5 

CO1 1 2 1 1 2 

CO2 1 3 2 1 2 

CO3 2 3 3 2 3 

CO4 2 3 2 2 2 

CO5 2 3 3 2 3 

1- slightly, 2- moderately, 3-substantially 

 

Module I   

Scope and objectives of exploration - planning an exploration program 

Methods of exploration- open pits - methods of boring- stabilization of boreholes - spacing and 

depth of exploration –IS Code recommendations 

Soil Sampling- disturbed and undisturbed soil samples- representative and non representative 

samples – methods to minimize sample disturbance – importance of inside clearance, outside 

clearance, area ratio, inside wall friction, non return valve etc. 

Types of samplers–thin walled sampler, split spoon sampler, piston sampler, rotary sampler etc. 

Challenges of site investigation in marine environment – under water/ offshore sampling - 

preservation and handling of samples. 

Module II  

Various types of field tests: Standard Penetration Test- precautions – corrections to the observed 

N values – correlations of N value with consistency / relative density of soils 

Dynamic Cone Penetration Test – correlations with N value, Static Cone Penetration Test, Field 

CBR test 

Module III   
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Other field tests:  Pressure meter test- correlation of results with that of other field tests.Field vane 

shear test, bore hole shear test and Insitu shear test.   

Methods for measurement of field permeability. 

Geophysical exploration and interpretation - Electrical resistivity method – resistivity mapping 

and resistivity sounding - Seismic refraction  method. 

Presentation of soil exploration data – Bore log and soil profile. 

Module IV  

Instrumentation in Geotechnical Engineering – purpose of instrumentation – objectives 

Strain gauges – principle – electrical resistance, mechanical, vibrating wire type,  pneumatic, 

optical, mercury-in-rubber type, and capacitive strain gauges. 

Load cells - mechanical, strain gauge type, hydraulic, pneumatic, vibrating wire type and photo 

elastic load cells. 

Piezometers – primary requirements-open stand pipe type, pneumatic, hydraulic, strain gauge type 

and vibrating type piezometers – methods of installation.  

Earth pressure cells – pneumatic, hydraulic strain gauge types and vibrating wire type earth 

pressure cells. 

Slope Indicators/inclinometers – various types – applications.Settlement and heave gauges – 

various types. 

Case studies in Geotechnical Engineering instrumentation 

References  

1. Hunt, R.E.,Geotechnical Engineering Investigation Manual, McGraw Hill, 1984.  

2. Winterkorn,H.F.and Fang,H.Y,Foundation Engineering Hand Book,Nostrand  Reinhold. 

3. Alam Singh and Chowdhary, G.R.,Soil Engineering in Theory and Practice Volume-2, 

Geotechnical testing and instrumentation, CBS Publishers..        

4. Nair, R.J. and Wood, P.M. Pressuremeter Testing Methods and Interpretation, Butter-

worths,1987. 

5. Dunnicliff, J., and Green, G.E.,Geotechnical Instrumentation for Monitoring Field 

Performance, John Wiley.  

6. Hanna, T.H. ,Field Instrumentation in Geotechnical Engineering, Trans Tech..  

7. Day, R.N,  Geotechnical and Foundation Engineering Design and Construction, McGraw-

Hill 
 

 

22-449-0103: GROUND IMPROVEMENT TECHNIQUES 

Course Outcomes: 
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On completion of this course, the student will be able to: 

1. Identify difficult ground conditions in engineering practice.  

2. Compare and contrast the different ground improvement feasible for a given site.  

3. Select site specific method of improvement and its design.  

4. Promote wider use of techno – economical techniques such as grouting, reinforced soil 

structures etc. 

 

 

 

Course Articulation Matrix  

CO/PO PO1 PO2 PO3 PO4 PO5 

CO1 2 1 1 1 1 

CO2 2 1 2 1 1 

CO3 3 1 2 3 3 

CO4 3  1 2 3 

 
1- slightly, 2- moderately, 3-substantially 

Module I 

Introduction to Ground Modification: Need and objectives of Ground Improvement, Classification 

of Ground Modification Techniques – Geotechnical problems in alluvial, lateritic and black cotton 

soils - suitability and feasibility - Emerging Trends in ground improvement. 

Mechanical Modification: Methods of compaction, Shallow compaction, Deep compaction 

techniques – Vibro-flotation, Blasting, Dynamic consolidation, precompression and compaction 

piles, Field compaction control. Case studies. 

Module II 

Hydraulic Modification : Methods of dewatering – open sumps and ditches, Well-point system, 

Electro-osmosis, Vacuum dewatering wells; pre-loading without and with sand drains, strip drains 

and rope drains, Design of vertical drains - Construction and applications of stone columns in soft 

clays. Case studies. 

Module III 

Physical and chemical modification: Stabilisation with admixtures like cement, lime, calcium 

chloride, fly ash and bitumen - Case studies. 

Grouting:  Categories of grouting - Classification of grouts -, suspension grouts –solution grouts - 

Grout ability Ratio -  Grout materials – Properties of Grouts - Grouting techniques and control- 

Application- Case studies. 

Module IV 
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Reinforced Earth Technology: Concept of soil reinforcement, Reinforcing materials, Backfill 

criteria, Art of reinforced earth technology, Design and construction of reinforced earth structures. 

Case studies. 

Geosynthetics: Classification- Functions of geotextiles as separators, reinforcement, filters and in 

drainage-Other functions – Applications - damage and durability of geotextiles-  Case studies. 

References   

1. Koerner, R.M, Construction and Geotechnical methods in Foundation              Engineering, 

Mc.Graw-Hill Pub. Co., New York, 1985.  

2. Manfred R. Haussmann, Engineering principles of ground modification, Pearson 

Education Inc. New Delhi, 2008.  

3. Bell F G, Engineering Treatment of Soils,  E& FN Spon, New York, 2006. 

4. Leonards, G. A.,Foundation Engineering ,Mc Graw Hill Book Co. 

5. Purushotham Raj P,Ground Improvement Techniques, Laxmi Publications.. 

6.  Koerner, R.M , Designing with Geosynthetics, Prentice Hall,2005 

7. Jie Han ,Advances in Ground Improvement,  Allied Pub., 2009.  

8. Shashi.K.Gulhati & Manoj Datta ,Geotechnical Engineering , Tata McGraw Hill 

 

 

22-449-0104: FINITE ELEMENT ANALYSIS 

Course Outcomes: 

On  completion of this course, the student will be able to 

1. Apply basic concepts involved in finite element method to solve boundary value problems 

using standard methods 

2. Formulate finite element procedure and to understand the basic concepts of iso-

parametric mapping for one dimensional boundary value problems. 

3. Formulate finite elements and to understand the basic concepts of iso-parametric 

mapping for two dimensional boundary value problems. 

4. Apply  numerical integration on 1D and 2D elements for FE analysis 

5. Apply finite element techniques in structural and Geotechnical Engineering 

    Course Articulation Matrix 

CO/PO PO1 PO2 PO3 PO4 PO5 

CO1 2 1 2 2 2 
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CO2 2 1 2 2 1 

CO3 2 1 2 2 1 

CO4 2 1 2 2 1 

CO5 3 1 3 3 3 

1- slightly, 2- moderately, 3-substantially 

 

Module I 

Formulation of a finite element problem –the concept of an element and assembly of system 

equations introduced through the matrix method (direct stiffness approach) for analysis of trusses 

beams and frames, basic steps in a finite element procedure, boundary value problems, strong 

formulation and weak formulation, boundary conditions, the weighted residual methods – 

collocation, sub-domain, least square and the Galerkin methods. 

Module II 

Finite element formulation for one dimensional problems: The concept of shape (interpolation) 

functions, bar element – two noded and three noded, beam element, spring element, Lagrange and 

Hermitian elements, axial deformation of bars under uniformly varying load and thermal stress 

analysis 

Iso-parametric mapping: concept, sub-parametric, iso-parametric and super-parametric 

elements, quadratic iso-parametric element for general one dimensional boundary value problems. 

Module III 

Finite element formulation for two dimensional problems: Shape functions of 3-noded and 6-

noded triangular elements, 4-noded quadrilateral element, FE formulation of a Laplace equation 

and a Poisson’s equation subjected to certain boundary conditions – plane stress and plane strain 

problems, axi-symmetric problems-thermal stress analysis. 

Natural co-ordinate system and iso-parametric formulation : Shape functions (recast in natural 

co-ordinates) of the triangular elements, 4-noded and 8-noded quadrilateral elements, iso-

parametric formulation in 2D, serendipity elements. 

Module IV 

Numerical integration: 1D elements – Trapezoidal rule, Simpson’s rule, Newton-Cotes 

quadrature, Gauss-Legendre quadrature, changing limits of integration, errors in numerical 

integration, Numerical integration for quadrilateral and triangular elements. 

Applications in Civil Engineering Problems: Plate bending, shell element, 2D-elastic solutions 

for homogeneous, isotropic medium, steady seepage analysis-  
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Limitations of FEM- shear locking- volumetric locking-Hour glass phenomenon, meshing and 

solution problems, modelling and analysis using recent softwares 

References: 

1. Bhatti, M.A., Fundamental Finite Element Analysis and Applications: with Mathematica 

and Matlab Computations, Wiley, 2005. 

2. Reddy, J. N., An Introduction to the Finite Element Method, 3rd Edition, McGraw-Hill 

Science/Engineering/Math, 2005. 

3. Logan D. L., A First Course in the Finite Element Method, Thomson- Engineering, 3rd 

edition, 2001. 

4. Krishnamoorthy, C. S., Finite Element Analysis – Theory and Programming, Tata McGraw 

Hill Publishing Company Ltd, New Delhi. 

5. K.J.Bathe, Finite Element Procedures, PHI Ltd, 1996 

6. David M Potts and Lidija Zdravkovic, Finite Element Analysis in Geotechnical 

Engineering Theory and Application, Thomas Telford,1999. 

7. Zienkiewicz,C., Finite Element Method , fourth Edition, McGraw Hill,1991. 

8. Cook, R.D., Concepts and Applications of Finite Element Analysis , 

JohnWiley&Sons,2001. 

9. Bhavikatti.S.S., Finite Element Analysis, New Age International Publishers, 2007 

10. Rao.S.S, Finite Element Method in Engineering, Butterworth – Heinemann, UK, 2008.  

11. Chandrupatla, R.T. and Belegundu, A.D., Introduction to Finite Elements in Engineering, 

Prentice Hall of India, 2007.  

12. David Hutton, Fundamentals of Finite Element Analysis, Tata McGraw Hill Publishing 

Company Limited, New Delhi, 2005 

  

22-449-0105: THEORETICAL SOIL MECHANICS 

Course Outcomes: 

On completion of this course, the student will be able to: 

1. Estimate the stresses in soil medium of any type due to foundation loads 

2. Understand various failure criteria associated with soil 

3. Analyse the behaviour of soil mass with the help of mathematical models 

 

Course Articulation Matrix 

 

             
CO/PO PO1 PO2 PO3 PO4 PO5 

CO1 3 3 2 2 1 

CO2 3 2 1 1 1 

CO3 3 2 1 3 1 

1- slightly, 2- moderately, 3-substantially 

Module I  
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Soil deformation under applied stress. Concept of stress and strain, Equilibrium equation of 

compatibility. Stress-strain relations, principal stresses and strains. Special matrices-spherical 

stresses and strains-Deviatric stresses and strains, plane stress and plane strain, Mohr’s diagram 

Module II  

Rheological properties of material-Rheological equation of state, Rheological models, stress-

deformation behaviour of soil subjected to loading, solution of problems of linearly elastic solids. 

 Failure criteria - Stress conditions at failure, Tresca, Von Misess, Mohr –Coulomb failure 

conditions.  

Module III  

Stresses and displacement in soil mass as elastic body, line force (two dimensional 

case)Distributed Line Loads (two dimensional), concentrated force (three dimensional), 

Distributed loads at the surface of semi-infinite mass (three dimensional)- soil bodies exhibiting 

non-homogenous attributes influence of anisotropy in soil bodies. 

 

Module IV  

Stress-strain laws for soils - hyperbolic law - Linear visco-elastic and Elasto -plastic laws - yield 

functions, hardening law, flow rules and plastic strain computation. 

Introduction to constitutive relationships of soil – Mohr-Coloumb model, Duncan and Chang 

model, Cam clay model, Drucker and Prager Model. 

 

References: 

1. Harr, M. E. Theoretical Soil Mechanics, McGraw Hill Inc. 

2. Scott, R.F.,Principles of Soil Mechanics, Wesley London (GB) 

3. Atkinson, J.H ,The Mechanics of Soils and Foundations, Taylor and Francis. 

4. Keedwell, M.J ,Rheology and Soil Mechanics, Elsevier applied science Publishers. 

5. Braja M. Das ,Advanced Soil Mechanics, CRC Press, 2013. 

 

 

22-449-0106: GEOSYNTHETICS AND REINFORCED SOIL STRUCTURES 

Course Outcomes: 

On completion of this course, the student will be able to: 

1. Understand the functional applications of various geosynthetics. 

2. Evaluate the properties of geosynthetics.  

3. Propose suitable geosynthetics for intended purpose.  

4. Apply geocomposite systems to solve contemporary geotechnical problems. 

 

Course Articulation Matrix  

CO/PO PO1 PO2 PO3 PO4 PO5 

CO1 1 1 1 1 1 

CO2 2 1 2 1 1 
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CO3 3 1 3 2 1 

CO4 3 1 3 2 1 

1- slightly, 2- moderately, 3-substantially 

 

Module 1: Introduction to Geosynthetics and Soil Retaining Structures    

Types of geosynthetics and their applications, Manufacture of geosynthetics, Strength of 

reinforced soils, Testing of Geosynthetics, Different Types of Soil Retaining Structures, 

Construction Aspects of Geosynthetic Reinforced Soil Retaining Walls. 

Module 2:  

Design Codes for Reinforced Soil Retaining Walls, External Stability Analysis of Reinforced Soil 

Retaining Walls, Seismic Loads and Internal Stability Analysis of Reinforced Soil Walls, Testing 

Requirements for Reinforced Soil Retaining Walls, Design of Reinforced Soil Retaining Walls – 

simple geometry, Design of reinforced soil retaining walls – sloped backfill soil, Design of 

reinforced soil retaining walls supporting a bridge abutment 

Module 3: Stability analysis of soil slopes 

Stability analysis of soil slopes – infinite and finite slopes, Stability analysis of reinforced soil 

slopes resting on soft foundation soils, Stability analysis of reinforced soil slopes resting on strong 

foundation soil, Stability analysis of reinforced soil slopes – bilinear wedge analysis, Design of 

Embankments supported on Load Transfer Platforms 

Module 4: Application of geosynthetics     

Reinforced soil for supporting shallow foundations, accelerated consolidation of soft clays using 

geosynthetics, Geosynthetic encased stone columns for load support. 

Drainage application of geosynthetics, Filtration Applications of Geosynthetics, Erosion control 

using geosynthetics, Natural geosynthetics and their applications, Geosynthetics for construction 

of municipal and hazardous waste landfills 

 References 

1. Almeida, M. and Marques, M.E.S. (2013) Design and Performance of Embankments on Very 

Soft Soils, CEC Press, London, U.K. 

2. Hausmann, M.R. (1976) Engineering principles of ground modification, McGraw-Hill 

Publishing Co., New York, N.Y. USA. 

3. Kempfert, H.G. and Gebreselassie, B. (2006) Excavations and Foundations in Soft Soils, 

Springer, The Netherlands. 

4. Koerner, R.M. (2012) Designing with Geosynthetics. Vols. 1&2, 6th Edition, Xlibris 

Corporation, USA. 
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5. Jewell, R.A. (1996) Soil reinforcement with geotextiles, CIRIA & Thomas Telford, London, 

U.K. 

6. John, N.W.M. (1987) Geotextiles, Blackie & Son Ltd., London, U.K. 

7. Jones, C.J.F.P. (2010) Earth Reinforcement and Soil Structures, Thomas Telford, London, U.K. 

8. Saran, Swami (2006) Reinforced Soil and its Engineering Applications, I.K. International, New 

Delhi. 

9. Shukla, S.K. (2012) Handbook of Geosynthetic Engineering, 2nd Edition, ICE Publishing, 

London, U.K. 

 

22-449-0107 GROUND WATER ENGINEERING 

Course Outcomes: 

On completion of this course, the student will be able to: 

1. Explain the characteristics of different  aquifers 

2. Identify the techniques of development and management of groundwater 

3. Devise and solve conjunctive use of surface and ground water resource   

exploitation problems  

4. Locate sites for artificial recharge of groundwater and verify the consequences of  

artificial recharge  

5. Carry out geophysical exploration studies for groundwater source identification and   

Quality 

 

 

Course Articulation Matrix 

 

CO/PO PO1 PO2 PO3 PO4 PO5 

CO1 1 1 2 2 1 

CO2 3 1 2 2 2 

CO3 2 1 2 3 2 

CO4 2 1 2 3 2 

CO5 2 1 2 3 2 

1- slightly, 2- moderately, 3-substantially 

 

Module  I  

Hydraulics of ground water flow : Characteristic of Ground water -Ground water column – 

Permeability - Darcy's Law - Types of aquifers -Storage coefficient - Specific field - 

Transmissivity - Governing equations of ground water flow - Steady state flow - Dupuit 

Forchheimer assumptions - Velocity potential - Flow nets 

 

Module  II   

 Estimation of aquifer properties :  Pumping test - Unsteady state flow – Theis’ method – Jacob’s 

method – Chow’s method - Theis’ recovery method Image well theory – Effect of partial 

penetrations of wells - Collector wells. 
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Module  III 

Grond water exploration and artificial recharge :  Surface Investigations of Ground water: 

Geologic methods, Remote Sensing, Geophysical exploration, Electric Resistivity method, 

Seismic Refraction Method; Artificial Recharge of Groundwater : Concept of Artificial Recharge 

methods, Recharge mounds, Induced Recharge, water spreading, flooding, basins, ditching, 

modification of natural channels, irrigation,recharge pits, shafts and recharge wells. 

Module  IV 

Ground water development and management : Infiltration gallery –Water logging-  Conjunctive 

use - Artificial recharge Rainwater harvesting - Safe yield -Yield test – Geophysical methods – . 

Saline intrusion Sources of Salinity, Desalination,  Remediation of Saline intrusion  

Groundwater Modeling Techniques :Porous media models, Viscous fluid  models, Membrane 

models, Thermal models, Electric Analog Models, Digital Computer Models 

References 

1. Todd. D.K, Ground Water Hydrology,  John Wiley and Sons, 2000. 

2. Rastogi A.K,Numerical Ground Water Hydrology, Penram International                          

Publishing (India)  Pvt.Ltd, 2007. 

3. Karanth.S.K ,Ground Water Assessment, Development and Management, Tata McGraw 

Hill Ltd, 2000 

4. Raghunath H.M.,Ground Water Hydrology,  Wiley Eastern Ltd., 2000. 

22-472-0108 SOIL STRUCTURE INTERACTION 

Course Outcomes: 

 

On  completion of the course, students will be able to 

1. Explain soil structure interaction concept and the complexities involved. 

2. Evaluate soil structure interaction for different types of structure under various conditions of 

loading and subsoil characteristics. 

3. Prepare comprehensive design oriented computer programs for interaction problems based 

on theory of sub grade reaction such as beams, footings, rafts etc. 

4. Analyze different types of framed structure founded on stratified natural deposits with linear 

and non-linear stress-strain characteristics. 

5. Evaluate action of group of piles considering stress-strain characteristics of real soils 

 

Course Articulation Matrix 
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1- slightly, 2- moderately, 3-substantially 

 

Module I 

Introduction to soil-foundation interaction problems, Soil behavior, Foundation behavior, Interface 

behavior, Scope of soil foundation interaction analysis, Modulus of subgrade reaction, Factors 

effecting modulus of subgrade reaction, soil response models, Winkler, Elastic continuum, Two 

parameter elastic models, Elastic plastic behavior, Elasticity-plasticity-viscoelasticity and 

nonlinear behaviour. 

 

Module II 

Classification of interaction problems-factors affecting interaction problems-Beams-Hetenyi 

model-infinite and semi-infinite beam subjected to concentrated load, uniformly distributed load 

and concentrated moment-  slabs elastic foundation analysis- Winkler modified winkler analysis, 

elastic half space models analysis of flexible beams and slabs on Winkler foundation, Barken’s 

method for rafts IS recommendations.  

Module III 

Membrane analysis-bending analysis and ultimate strength analysis of foundation shells-design 

and construction of shell foundations. 

Module IV 

Pile analysis-axial and lateral loaded piles-p-y curves, elastic analysis of interaction between 

piles- general analysis of pile groups- Interaction factor approach – settlement of pile group by 

interaction factor approach for floating piles, end bearing piles on rigid stratum -pile raft system- 

considering stress strain characteristics of real soils. . Anchor Piles and Determination of Pullout 

Resistance. 

References 

1. Scott R.F,Foundation analysis, Prentice-Hall,1981 

2. Selvaduari A.P.S.,Elastic analysis of Soil Foundation Interaction, Elsevier Scientific 

Publishing Company, Amsterdam.1979 

3. Hetenyi M.,Beam on elastic foundation, Ann Arbor : The University of Michigan  

Press ,1946 

CO/PO PO1 PO2 PO3 PO4 PO5 

CO1 3 1 2 1 2 

CO2 3 1 2 2 3 

CO3 3 1 2 2 2 

CO4 2 1 2 2 2 

CO5 2 1 2 2 3 
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4. Bowels J.E, Analytical and Computer Methods in Foundation, McGraw Hill Book Co., 

New York, 1974. 

5. Swami Saran ,Analysis and Design of Substructures, Oxford &IBH Publishing Co.,2006 

 

2-449-0109: FORENSIC GEOTECHNICAL ENGINEERING 

Course Outcomes:  

On  completion of the course, students will be able to 

1. Identify the soil properties for causing failures 

2. Identify failure phenomenon 

3. Apply new approaches in the design aspects 

4. Improvisation of legal aspects in geotechnical engineering 

Course Articulation Matrix  

CO-PO PO1 PO2 PO3 PO4 PO5 

CO1 1 1 1 1 1 

CO2 1 1 2 1 2 

CO3 2 1 2 3 1 

CO4 1 1 1 1 1 

1- slightly, 2- moderately, 3-substantially 

 

Module I: 

Introduction: 

Historical Failures of Geotechnical Structures (Finite And Infinite Slopes, High 

Embankments Such As Earthen Dams, Tunnels, Excavations, Foundations-Shallow 

And Deep, Retaining Structures Etc.), Characterization Of Failures, Inadequateness 

Of Limit State Design, Principles And Advantages Of Mobilizeable Strength Design. 

Numerical Problems 

Module– II: 

Technical Forensic Investigation: 

Collection Of Data, Problem Characterization, Development Of Failure Hypotheses, 

A Realistic Backanalysis,Field Observations And Performance Monitoring, Modeling 

Of Failure Hypothesis And Quality Control Of Formal And Technical Aspects of The 

Work. Numerical Problems. 

Module– III: 

Case Histories 

Construction Of Historic Monuments, Destruction Due To Environmental Changes 
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And Survival Of Monuments Among Them, Such As Leaning Tower Of Pisa, 

Egyptian Pyramids, Tall Structural Foundations. 

 

Module– IV: 

Guidelines for Geotechnical Forensic Investigation   

Types of Distress, Diagnostic Tests: Field and Laboratory Tests, Analysis, Legal 

Issues Such As Facts, Interpretations, Opinions, Negligence 

Technical Issues Related To Geotechnical Failures: 

Primary Shortcomings Causing Failures, Shortcomings in Design, Inadequate Site 

Investigations, Unforeseen Occurrences and Phenomena, Shortcomings in 

Construction; Recommendations to Limit Future Occurrence of Failures. 

 

References 

 

Robert W. Day, Forensic Geotechnical and Foundation Engineering, Mc Graw Hill.  

Rao V.V.S  and Sivakumar Babu G.L, Forensic Geotechnical Engineering, Springer New Delhi 

  
 

 

22-449-0110: LANDSLIDE ENGINEERING 

Course Outcomes: 

On completion of this course, the student will be able to: 

1. Explain factors affecting mass movements in slopes 

2. Perform slope stability analysis using various methods 

3. Select the different methods of investigation in laboratory and field 

4. Formulate remedial measures and methods for protection of slopes 

 

 

Course Articulation Matrix 

 

             
CO/PO PO1 PO2 PO3 PO4 PO5 

CO1 1 1 2 3 3 

CO2 2 1 2 3 3 

CO3 3 1 3 3 3 

CO4 2 1 3 2 3 

1- slightly, 2- moderately, 3-substantially 

Module I 
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Landslide phenomenon: Definition and study of mass movements – Factors causing mass 

movement - - relationship between slope movement and precipitation – landslides in seismic 

region. Classification of slope movements 

Module II 

Development of slope failures – General aspects – Failures arising at different locations- complex 

modes of failure – slope movements in rocks. 

Geological definition of main land slide types – slope movement of surface deposits – landslides 

in clayey rocks – Slides of solid rocks -  Specific types of slope movement. 

Module III 

Landslide investigation –field investigation – use of aerial photographs and geological maps -  

depth and shape of a slide surface- mechanical properties of  rock- Geophysical methods 

Laboratory investigations – mineralogical composition, index properties, rate of consolidation, 

stress-strain parameters – shear strength. 

Module IV 

Stability analysis – classical solutions – cohesive approach, horizontal equilibrium approach 

 Mass analysis, Limit Equilibrium method, Wedge methods, friction circle method; Method of 

slices, IS Method, Bishop’s method, Jambu’s method 

Corrective measures –– surface and sub surface drainage – stabilization by planting – stabilization 

works- retaining walls and similar structures, rock anchors, piles and sheet pile walls. Prevention 

of slope failures – general considerations. 

References: 

1. Zaruba Q. and Mencl V, Land slidesand  their control, Developments in Geotechnical 

Engineering,  Vol.31, Elsevier Scientific publishing company. 

2. Abramson L. W., Thomas S. Lee, Sharma S. and Boyce G M.,Slope Stability and 

Stabilization Methods, Willey Interscience publications. 

3. Das B. M., Principles of Geotechnical Engineering, Thomson Brooks. 

4. Lambe T. W. and Whitman R .V,Soil Mechanics, John Wiley & sons. 

5. Murthy V .N. S,Principles of Soil Mechanics and Foundation Engineering,UBS. 

6. IS: 7894, Code of Practice for Stability Analysis of Earth Dams,BIS. 

 

 

22-449-0111: REMOTE SENSING, GIS AND ITS APPLICATIONS IN CIVIL      

ENGINEERING 
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Course Outcomes: 

On completion of this course, the student will be able to: 

 

1. Explain Remote sensing technology through various satellites and processing satellite 

images for various applications.  

2. Interpret theoretical explanations in image processing and information extraction from 

satellite data products 

3. Apply functional elucidation of GIS for integration of satellite data into GIS environment   

to make decisions to implement various projects. 

4. Identify potential of remote sensing and GIS in solving spatial problems in Civil 

Engineering 

 

Course Articulation Matrix 

 

CO/PO PO1 PO2 PO3 PO4 PO5 

CO1   
  

2 

CO2 1  
  

2 

CO3 1  1 1 2 

CO4 2  2 2 2 

1-slightly, 2- moderately, 3-substantially 

Module I 

Remote Sensing: Definition -Historical Components of Remote Sensing, Principles & methods of 

remote sensing - Active and Passive remote sensing- Remote Sensing platforms -Electromagnetic 

radiation- Spectrum- Block body radiation–Planks law– Stefan – Boltzmann law– Satellites 

classification – based on orbit- sun synchronous and Geosynchronous based on purpose- Earth 

Resources Satellites, Communication Satellite,Weather Satellites,Spy Satellites Sensors, 

Description of sensor in landscape, spot, IRS series and currentsatellites- Radar SLAR-and SAR. 

Module II 

EMR Interactions : Electromagnetic spectrum-Interaction with atmosphere Scattering of EMR 

Raleigh, Mie, Non Selective and Raman Scattering Bach scattering Speckle EMR -Interaction with 

water and Ozone Atmospheric windows and its significance EMR interaction with the earth 

surface materials-Radiance, irradiance, Absorbed and Transmitting energy – reflectance- 

Specular- and diffuse surface- Spectral signature – andcurves - EMR interaction with soil, 

Resolution -Spectral, Spatial, Radiometric, and Temporal. 

Module III 

Geographic Information System(GIS)-Definition- Components of GIS – Hardware, Software and 

Organisational Context – Data – Spatial and NonSpatial – Maps – Types ofMaps – Projection – 

Types of Projection - Data Input – Digitizer, Scanner – Editing – Raster and Vector data structures 
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–Comparison of Raster and Vector data structure – Analysis using Raster and Vector data – 

Retrieval, Reclassification, Overlaying, 

Buffering – Data Output – Printers and Plotters 

Global Positioning System (GPS): Introduction & components of GPS, Space segment, control 

segment and user segment, Elements of Satellite based Surveys – Map datums, GPS receivers, 

GPS observation methods and their advantages over conventional methods.Advantages of GPS 

and GIS in the storage thematic information extracted from remotely sensed images-Role of 

remote sensing and GIS in terrain investigation and advantages over conventional mapping 

techniques-Extraction of topographic information from remotely sensed data and generation of 

digital terrain model from stereo pairs of images. 

Module IV 

Image Analysis: Characteristics of Digital satellite image enhancement Filtering Applications of 

Aerial photographs and satellite imageries – merits– Limitations-Visual Interpretation of Satellite 

Images – Elements of Interpretation - Interpretation Keys Characteristics of Digital Satellite 

Image– Image enhancement – Filtering – Classification - Integration of GIS and Remote Sensing. 

Application of Remote Sensing and GIS 

Resource mapping for engineering projects -selection of sites for construction materials- water 

resources and watershed management, land use and soil classification, urban planning-buildings, 

transportation-railways and highways-Geological mapping for the geotechnical investigations of 

soil strata.-Monitoring of areas prone to landslides -Application of visible, infra-red and 

microwave remote sensing for the identification of soil types, grain size and moisture studies-

Resources Information Systems 

References: 

1. Lillesand,T.M. and Kiefer, R.W.Remote Sensing and image interpretation, John Wiley. 

2. Campbell,J.B,Introduction to remote sensing, Taylor & Francis.  

3. Jensen,J.R.Introductory digital image processing, Prentice Hall. 

4. Kennie,T.J.M. and Matthews, M. C. Remote Sensing in Civil Engineering, Surrey    University 

Press. 

5. Burrough, P. A. Principle of GIS for land resource assessment, Oxford University, 1990 

6. AnjiReddy, M. Remote Sensing and Geographical Information systems, B.S. Publications. 

7. NRC, Fundamentals of Remote Sensing, Natural Resources Canada. 

 

 

22-449-0112 RESEARCH METHODOLOGY AND INTELLECTUAL PROPERTY 

RIGHTS 

 

Course Outcomes: 

On completion of this course the student will be able to: 

1. Explain the research processes (reading, evaluating, and developing)  

2. Illustrate literature reviews using print and online databases 
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3. Summarize the important issues and trends within the actual research area 

4. Prepare a scientific article within a limited topic but with a quality such that the article 

could be accepted for presentation in a reputed conference or workshop 

5. Create a scientifically sound and reasonable and well documented plan for a Master’s 

project of excellent quality. 

6. Compare and contrast the different forms of intellectual property protection in terms of 

their key differences and similarities. 

 

Course Articulation Matrix 

 

 

 

 

 

 

 

 

 
1-Slightly; 2- Moderately; 3-Substantially. 

 

 

Module I   

Meaning of research problem, Sources of research problem, Criteria and Characteristics of a good 

research problem, Errors in selecting a research problem, Scope and objectives of research 

problem.  Approaches to investigation of solutions for research problem - data collection, analysis, 

interpretation. Necessary instrumentation.   

 

Module II  

Effective literature review approaches, Plagiarism, Research ethics. Effective technical writing. 

How to write a good report and a paper? Developing a Research Proposal, Format of research 

proposal, Presentation and assessment by a review committee.   

 

Module III  

Intellectual Property – Property theories – History of IPR – Nature – Justification – Types – 

International Conventions and Treaties – International Organisations – Objects and Functions of 

WIPO, WTO - TRIPS. Patents – Procedure – Provisional and Complete Specifications –

Publication – Opposition – Examination – Grant –  

Term – Rights – Patent of addition – Limitations – Transfer – Compulsory licensing – Infringement 

– Remedies – Agents.  

  

Module IV  

Copyright – Where subsists – Rights conferred – Term of CR – Performer’s rights – Assignment 

and Licensing – Compulsory licensing – Infringement and remedies – Moral rights – International 

CR – CR Office, Board, Societies. Trademarks – Essentials of good trademarks – Registration – 

Term – Collective marks – Certification trademarks – Assignment and Transfer – Infringement 

   CO/PO PO1 PO2 PO3 PO4 
 

PO5 

CO1 2 1 1 1  1 

CO2 1 2 1 1  1 

CO3 3 3  1  1 

CO4 1 3 1 1  1 

CO5 3 3  1  1 

CO6 1 1 1 1  1 
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and Remedies – Appellate Board – Passing off. Semiconductor Integrated Circuit Layout Designs 

– Registration – Infringement – Appellate Board. Designs – Author and Proprietor – Registration 

of design – Grounds for refusal of registration – Term of copyright in registered designs – Piracy 

– Remedies. Geographical Indication of goods. Traditional knowledge: Indigenous, medicinal and 

bioprospecting knowledge – Need for protection.     

 

References   

 

1. Stuart Melville and Wayne Goddard, Research Methodology: An introduction for Science & 

Engineering students, Juta & Co Ltd, 1996.  

2. Ranjit Kumar, Research Methodology: A Step by Step Guide for beginners, 2nd Edition, 

Pearson, 2005.  

3. Gopalakrishnan N S, and Agitha T G, Principles of Intellectual Property, 2nd Edition, Eastern 

Book Company, 2015.  

4. Bansal K and Bansal P, Fundamentals of Intellectual Property for Engineers, BS Publications, 

2013.   

5. Deborah E. Bouchoux, Intellectual Property: The Law of Trademarks, Copyrights, Patents, and 

Trade Secrets, 4th Edition, Cengage Learning, 2012.  

6. Markel, Mike, Technical Communication. 11th Edition, Mac Millan, 2015.    

 

 
 

 

22-449-0113: GEOTECHNICAL  ENGINEERING LAB 

 

Course Outcomes: 

On  completion of the course, the student will be able to: 

1. Classify the soil based on index properties 

2. Determine the compaction characteristics of a soil through light/heavy compaction tests 

3. Evaluate the compressibility characteristics of clayey soils through consolidation test 

4. Estimate the shear strength parameters of soils through different shear tests 

 

Course Articulation Matrix  

CO/PO PO1 PO2 PO3 PO4 PO5 

CO1 1 1 2  1 1 

CO2 2 1 3 1 1 

CO3 2 1 3 1 1 

CO4 2 1 3 1 1 

1- slightly, 2- moderately, 3-substantially 
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List of experiments/Tests: 

1. Classification of soils   

2. Plasticity chart,  shrinkage and swell  characteristics  

3. Compaction characteristics of soil for roads and embankment  

4. Flow characteristics of soils 

5. Design characteristics of pavements- CBR 

6. Compression of soil, change in void ratios, compression index, pre-consolidation  pressure  

7. Stress-strain behavior of soil in shear and compression  

8. Testing of Geo textiles 

9. Chemical analysis of soils 

10. Laboratory model plate load test 

 

 

22-449-0114: SEMINAR  I 

 

Course Outcomes: 

On  completion of the course, the student will be able to: 

1. Identify the current research trends/needs in any specific area of geotechnical engineering 

2. Select relevant information on the specific topic 

3. Document the collected information in a specified format 

4. Present the collected information and face an audience with confidence 

   Course Articulation Matrix 

CO/PO PO1 PO2 PO3 PO4 PO5 

CO1 3  3  2 

CO2   3  2 

CO3 3 3 2  2 

CO4 3 3 2   

1- slightly, 2- moderately, 3-substantially 

 

The students will work for three hours per week guided by a group of faculty members. Students 

shall individually prepare and submit a seminar report on a topic of current research, in the field 

of Geotechnical Engineering. The reference shall include standard journals, conference 

proceedings, reputed magazines and text books, technical reports and URLs (minimum 15 

references published in the last 5 years). 



27 
 

the students will have to present a seminar of about 20 minutes and they will have to defend their 

presentation. Evaluation will be based on the technical presentation and the report and also on the 

interaction shown during the seminar. 

 

 

 

SEMESTER  II 

22-449-0201: SOIL DYNAMICS AND MACHINE FOUNDATIONS 

Course Outcomes: 

On completion of this course the student will be able to: 

1. Explain the theory of vibration and wave propagation through soils 

2. Estimate dynamic soil properties and to use them for design purpose 

3. Predict dynamic bearing capacity and assess the liquefaction potential of the site 

4. Apply theory of vibrations to analyse and design machine foundation based on dynamic soil 

properties. 

Course Articulation Matrix 

 

CO/PO PO1 PO2 PO3 PO4 PO5 

CO1 3 1 3 2 2 

CO2 3 1 3 2 3 

CO3 3 1 3 3 3 

CO4 3 1 3 3 3 

1- slightly, 2- moderately, 3-substantially 

 

Module I 

Introduction-Definitions-Theory of vibration-simple harmonic motion-Vibration of a single 

degree of freedom system - Free and forced vibrations with and without damping coupled 

translation and rotation of mass spring system. Free vibration of multiple degree of freedom-

resonance. 

Module II 

Wave propagation infinite elastic medium- one dimensional wave propagation- P wave and S wave 

three-dimensional wave propagation- Different types of waves and their properties 

Dynamic stress – strain characteristics – Principles of measuring dynamic properties – Laboratory 

Techniques – Field tests – Factors affecting dynamic properties - Typical values.– Analysis from 

SPT test. 
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Module III 

Liquefaction, liquefaction related phenomena, evaluation of liquefaction hazards, liquefaction 

susceptibility, Initiation of Liquefaction, Effects of Liquefaction. 

Machines and Foundations - Types – General requirements – Modes of vibration of a rigid  

foundation, block method of analysis – Linear Elastic weightless spring method – Elastic half – 

space method – Analog models ; Design of Block foundation -- Codal Recommendations. 

Module IV 

Dynamic analysis of impact type machines – Design of Hammer foundations – use of vibrator 

Absorbers – design – Codal recommendation.  Special consideration for Rotary machines – Design 

criteria 

Force Isolation – Motion Isolation – use of spring and damping materials – vibration control of 

existing machine foundation – screening of vibration – open trenches – Pile Barriers – salient 

construction aspects of machine Foundations. 

References: 

1. Braja M. Das ,Fundamentals of Soil Dynamics, Elsevier Publishers. 

2. Major A.,Vibration Analysis and Design of Foundations of Machines and turbines , Collet’s 

Holdings 

3. Swami Saran,Soil Dynamics and Machine Foundation,Galgotia publications Pvt. Ltd. 

4. Kameswara Rao, Vibration Analysis and Foundation Dynamics,Wheeler Publishing, 

5. Krammer S.L., Geotechnical Earthquake Engineering, Prentice hall, 

6. IS2974 Part I-IV, Foundations for reciprocating type, impact type and rotary type 

machines,BIS 

7. Shamsher Prakash, Soil Dynamics, McGraw Hill Book Company. 

 

 

22-449-0202: ADVANCED FOUNDATION ENGINEERING 

Course Outcomes: 

On completion of this course the student will be able to: 

1. Compute the bearing capacity values for shallow foundations on cohesive & cohesion less 

soil. 

2. Estimate the settlement of shallow foundations and pile groups  

3. Estimate the capacity of a single pile by different methods and to arrive at the capacity of 

a pile group. 

4. Analyse the ultimate  lateral resistance of  piles  

5. Analyse the stability of well foundations as per codal provisions 

 

Course Articulation Matrix 

CO/PO PO1 PO2 PO3 PO4 PO5 

CO1 3  3 2 2 
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1- slightly, 2- moderately, 3-substantially 

 

 

 

Module I 

Foundation classification; Selection of foundations- Criteria for satisfactory performance of a 

Foundation.  

Geotechnical design parameters-Bearing capacity – Methods by Terzaghi, Meyerhoff, 

Hansen,Vesic and IS Code-bearing capacity from field tests. Effect of water table on bearing 

capacity 

 

Module II 

Settlement Analysis: Contact pressure distribution- immediate settlement- consolidation 

settlement- settlement evaluation from in-situ tests-total and differential settlements-causes and 

remedies- Permissible settlements-Code recommendations. 

Proportioning and geotechnical design of Individual and combined footings 

Raft foundations-types- design considerations 

 

Module III 

Classification of pile foundations based on material, cross section, shape, method of forming, 

mode of load transfer and method of installation - 

Load carrying capacity of individual piles including under-reamed piles- static Formulae, 

dynamic formulae - pile capacity from penetration tests. 

Load tests on piles in compression – initial test and routine load test- Maintained load method, 

CRP method and cyclic load test.  

Capacity of pile groups – Negative skin friction for single pile and pile groups – settlement of 

pile groups in sand and clay. 

 

Module IV 

Piles for resisting uplift and lateral loads – pull out test and lateral load tests. Pile Subjected to 

Horizontal Loads; Reese and Matlock Theory– BMD and Deflection pattern based on Broms 

Chart.  

ultimate lateral resistance of piles based on IS Method.  

Piled raft foundations- types- transfer of loads to piles in a piled raft- Design Aspects 

Well foundations - types based on cross section- components of a well foundation- depth of 

wells- Design and construction aspects- IRC and IS Design Recommendations for checking the 

stability of well foundations. 

 

CO2 3  3 2 2 

CO3 3  3 2 2 

CO4 3  3 2 2 

CO5 3  3 2 2 
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References: 

1. Bowles J.E ,Foundation analysis and design, Mc Graw Hill 

2. Gopal Ranjan & ASR Rao , Basic and Applied Soil Mechanics, New Age 

International Publishers 

3. Kurian, N. P. ,Design of foundation systems, Narosa Publishing House. 

4. Teng, W.C. , Foundation Design, Prentice Hall of India Pvt. Ltd, New Delhi. 

5. Tomlinson M.J., Pile design and construction Practice ,Point Publications, 

London. 

6. Varghese, P.C.,Foundation Engineering, PHI Learning Pvt. Ltd, 2005. 

7. Vijay Singh, Wells and Caissons, Nem Chand Publishers. 

8. VNS Murthy, Advanced Foundation Engineering, CBS Publishers New Delhi  

22-449-0203: EARTH PRESSURE AND RETAINING STRUCTURES 

Course Outcomes: 

On completion of this course the student will be able to: 

1. Explain the graphical and analytical methods to determine the lateral earth pressure under 

various influencing factors 

2. Design of sheet pile with and without anchors 

3. Analyse and stability of braced excavations and develop the pressure distribution diagrams 

along the various braced cuts in different types of soils 

4. Analyse earth pressure on tunnels ,conduits and silos 

5. Analyse and design earth retaining structures  

 

Course Articulation Matrix 

 

CO/PO PO1 PO2 PO3 PO4 PO5 

CO1 1 1 1 1 2 

CO2 1 1 2 1 2 

CO3 2 1 3 2 3 

CO4 2 1 2 2 2 

CO5 2 1 3 2 3 

1- slightly, 2- moderately, 3-substantially 

 

Module I  

 

Lateral Earth Pressure -Stress conditions in a soil mass-Plastic State of equilibrium-earth pressure 

theories-Rankines & Coulombs Trial wedge & graphical methods of evaluation of earth pressure 

on retaining walls-effect of point loads - surcharge, swelling compaction and seismic forces, effect 

of soil tension. 
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Module II  

Sheet Piles – Definition and assumptions, conditions of end supports and distribution of earth 

pressure, bulkheads with free and fixed earth supports – equivalent beam method – improvements 

suggested by Rowe - Tschebotarioff’s method – anchorage of bulkheads and resistance of anchor 

walls.   

 

Module III  

Braced excavation : Types and Construction Methods-  Pressure distribution in sands and clays – 

stability - bottom heave – seepage- Earth pressure against bracings in cuts - Heave of the bottom 

of the cut in soft clays. 

Module IV 

 

     Arching in soils : Prerequisites and features of arching-  Theory of arching in soils - 

Application of arching in  tunnels through c-soils,    - soils and c-     soils - 

Soil pressures on conduits – Loads on ditch, negative and positive projecting conduits -  

Bedding conditions for conduits and types of conduits - Pressures in silos, Janssen’s theory for 

pressures in silos. 

 

References 

 

1. Terzagi K and R.B Peck ,Soil Mechanics in Engineering Practice , John Wiley. 

2. Tschebotarioff , G.P.,Foundations , Retaining and Earth Structures, Mc Graw Hill.  

3. Nainan P Kurian, Design of Foundation Systems : Principles and Practices, Narosa  

Publishing house. 

4. Gopal Ranjan, Rao, A.S.R. ,Basic and Applied Soil Mechanics, New Age International 

Pvt. Ltd 

5. Bolton, M.D. A Guide to Soil Mechanics, Universities Press (India) Pvt. Ltd,   

6. Passwell G,Retaining Walls: Their Design and Construction, BiblioBazaar, LLC. 

7. Taly N, Design of Reinforced Masonry Sructures, McGraw Hill Professional. 

8. Murthy , V.N.S. ,Geotechnical Engineering : Principles and Practices of Soil  

      Mechanics and Foundation Engineering,  CRC Press. 

 

 

22-449-0204: GEOTECHNICAL EARTHQUAKE ENGINEERING 

Course Outcomes: 

On completion of this course, the student will be able to: 

1.  Identify the sources, causes, measure, classification and effects of earthquake. 

2. Understand about the quantification of earthquake parameters, variability of ground 

motion, and method of seismic hazard analysis. 

3. Analyse different criteria for design of various geotechnical structures. 
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Course Articulation Matrix  

CO-PO PO1 PO2 PO3 PO4 PO5 

CO1 2 2 1 3 1 

CO2 1 2 2 3 3 

CO3 2 2 3 3 3 

1- slightly, 2- moderately, 3-substantially 

 

Module 1: Seismology & Plate Tectonics.   

Introduction to Seismology, Plate tectonics, Types of faults and Plate Boundaries, Seismic waves, 

Locating Epicentre, Seismicity of India. 

Module 2: Earthquake Hazards and Ground Response Analysis 

Earthquake Hazards and Evaluation- Forecasting Earthquakes, Earthquake Hazards, Tsunamis, 

earthquake Intensity and Magnitude, Ground Motion Parameters, Estimation of Ground Motion 

Parameters, Deterministic Seismic Hazard Analysis, Probabilistic Seismic Hazard Analysis.   

Ground Response Analysis- Wave Propagation, Seismic Wave Propagation, Dynamic Soil 

Properties, Evaluation of Dynamic Soil Properties by Field tests, Evaluation of Dynamic Soil 

Properties by Laboratory tests, Stress-Strain behaviour of cyclically loaded soils, Local Soil 

Effects. 

Module 3: Liquefaction of Soils 

Introduction to Liquefaction, Concepts of Liquefaction, Initiation of liquefaction, Evaluation of 

Liquefaction, Liquefaction Hazards, Post liquefaction strength of soils   

Module 4: Earthquake Resistant Design 

Seismic Slope Stability, Seismic Design of Earth Retaining Walls, Seismic Bearing Capacity of 

foundations, Seismic microzonation of India, Standards for earthquake resistant design, Mitigation 

of effects of earthquake, Ground improvement for mitigating earthquake hazards, Numerical 

modelling in earthquake geotechnical engineering. 

References:  

1. KramerS.L,.Geotechnical Earthquake Engineering,  Prentice hall  

2. B. M. Das.,Principles of Soil Dynamics, Brooks. 

3. S. Prakash., Soil Dynamics, Tata McGraw Hill. 

4. B.B.Prasad., Fundamentals of Soil Dynamics and Earthquake Engineering, PHI learning 

Pvt Ltd 

5. Lowrie, W.,Fundamentals of Geophysics, Cambridge University Press. 
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6. Mc Guire, R,K.,Seismic Hazard and Risk Analysis, Earthquake Engineering Research    

Institute, 2004. 

7. Seco e Pinto, P.,Seismic Behaviour of Ground and Geotechnical Structures 

8. Wai-Fahwen, C. S., Earthquake Engineering Handbook, CRC Press, Washington (D.C) 

      9.. Geotechnical Earthquake Engineering By Steven L. Kramer, Pearson Education, 2003.  

      10. Geotechnical Earthquake Engineering Handbook By Robert W. Day, McGraw-Hill2002 

 

 

 

 

22-449-0205: MARINE GEOTECHNICAL ENGINEERING 

Course Outcomes: 

On completion of this course, the student will be able to: 

1. Identify challenges of site selection in marine environment, based on physical and engineering 

properties of marine soils 

2. Analyse behaviour of marine soil deposits under repetitive loading conditions 

3. Design foundations for marine structures 

4. Carry out numerical modelling of marine foundations 

 

 

Course Articulation Matrix 

 

CO/PO 
PO1 PO2 PO3 PO4 PO5 

          

CO1 3  2 2 2 

CO2 2  2 2 2 

CO3 2  3 3 2 

CO4 3 2 3 2 2 

1- slightly, 2- moderately, 3-substantially 

 

Module I 

Marine Soil Deposits : Offshore environment, offshore structures and foundations, specific 

problems related to marine soil deposits, physical and engineering properties of marine soils. 

Site Investigation in the case of marine soil deposits: Challenges of site investigation in marine 

environment, Different site investigation techniques, sampling techniques, Geophysical methods, 

Recent advancements in site investigation and sampling used for marine soil deposits 

Module II 

Behaviour of soils subjected to repeated loading – Physical and engineering properties of marine 

soils -  effect of drying on Atterberg limitsEffect of wave loading on offshore foundations, 
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Behaviour of sands and clays under cyclic loading, Laboratory experiments including repeated 

loading, Cyclic behaviour of soils based on fundamental theory of mechanics, Approximate 

engineering methods which can be used for practical cases 

Module III 

Foundations in marine soil deposits: Different offshore and nearshore foundations, Gravity 

platforms, Jack-up rigs, pile foundations. caissons, spudcans – current design practices of pile 

supported and gravity offshore structures – Anchor design – Breakout resistance analysis and 

geotechnical aspects of offshore pipeline and cable design. 

 

Module IV 

Numerical modeling of marine foundations subjected to wave loading: Numerical modeling of 

cyclic behavior of soils, empirical models, elastic-plastic models, FEM analysis of marine 

foundations subjected to wave loading. 

References:  

1. Poulos H.G,Marine Geotechnics, Unwin Hyman Ltd. 

2. Reddy D.V and Arockiasamy M.,Offshore Structure,Volume: 1, R.E. Kreiger Pub and Co. 

3.  Thomson D.and Beasley D.J,Handbook of Marine Geotechnical Engineering, US Navy. 

 

 

22-449-0206: PAVEMENT DESIGN AND EVALUATION 

Course Outcomes:  

On completion of this course, the student will be able to: 

1. Identify the types and components of pavements 

2. Analyse the stresses and strains in flexible pavements and design the pavement 

3. Analyse the stresses in rigid pavements and design the pavement 

4. Identify the various types of distresses, maintenance measures and evaluation  of  pavements 

 

Course Articulation Matrix 

 

CO/PO 
PO1 PO2 PO3 PO4 PO5 

          

CO1 1 2 1 1 1 

CO2 1 2 1 2 2 

CO3 2 2 3 1 1 

CO4 1 1 1 2 2 

1- slightly, 2- moderately, 3-substantially 
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Module I  

Introduction:Types and component parts of pavements, Factors affecting design and performance 

of pavements. Highway and airport pavements, Material characterization, bituminous mixes- mix 

volumetrics, mix design .resilient modulus, dynamic modulus of bituminous mixtures, fatigue 

characteristics, permanent deformation parameters and other properties. 

Module II  

Stresses and strains in flexible pavements  - use of Boussinesq's equations - Burmister's two layer 

and three layer theories; Wheel load stresses, various factors in traffic wheel loads; Equivalent 

single wheel load of multiple wheels.  Repeated loads and EWL factors  

Flexible pavement design methods for highways and airports: Empirical, semi-empirical and 

theoretical approaches; Development, principle, design steps of the different pavement design 

methods including AASHTO, Asphalt Institute, Shell Methods. IRC method of pavement design. 

 

Module III 

Rigid pavement design, Stresses in rigid pavements: Types of stresses and causes; Introduction to 

Westergaard's equations for calculation of stresses in rigid pavement due to the influence of traffic 

and temperature; Considerations in rigid pavement analysis, EWL; wheel load stresses, warping 

stresses, frictional stresses, combined stresses. 

 Design of cement concrete pavement for highways and runways; Design of joints, reinforcements, 

tie bars, dowel bars. IRC method of design; Design of continuously reinforced concrete pavements; 

Use of relevant software in flexible pavement design (KENLAYER, Asphalt Institute, Design 

Guide 2002) and concrete pavement design (KENSLAB, HIPERPAVE) 

Module   IV                 

Pavement evaluation and rehabilitation, distresses in pavements, functional evaluation of 

pavement- pavement roughness and skid resistance, structural evaluation  of pavement, Benkleman 

beam and falling weight deflectometer,  pavement maintenance measures other than overlay  and 

with overlay ,  maintenance management. 

References: 

1. Yang H.Huang ,Pavement analysis and design’, Pearson. 

2. Partha chakroborthy and Animesh Das,Principles of Transportation Engineering,    PHI 

learning. 

3. Wright, P.H ,Highway Engineering, John Wiley & Sons. 

4. Khanna S.K and Justo C.E.G ,Highway Engineering, Nem Chand and Brothers. 

5. Yoder R.J and Witchak M.W,Principles of Pavement Design, John Wiley. 

6. IRC:37 – 2001, Guidelines for the Design of Flexible Pavements. 

7. IRC:58-1998 ,Guideline for the Design of Rigid Pavements for Highways. 

8. O’ Flaherty, C.A,Highway Engineering (Vol. 2), Edward Arnol. 
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22-449-0207: STRUCTURAL DESIGN OF FOUNDATIONS 

 

Course Outcomes: 

On completion of this course, the student will be able to: 

1. Suggest suitable foundation required for a particular structure according to the properties of 

underlying soil and design the same. 

2. Perform structural design and detailing of isolated footing and combined footings such as 

rectangular, trapezoidal and strap footing 

3. Analyse  and design of raft foundation and combined pile raft foundation both by 

conventional method and incorporating soil structure interaction 

4. Perform structural design and detailing of pile and pile cap 

5. Design and implement reinforced concrete retaining structures and flexible retaining 

structures 

 

Course Articulation Matrix 

 

 

 

 

 

1- slightly, 2- moderately, 3-substantially 

 

Module I 

Introduction to Design of reinforced concrete foundations; Soil pressure for structural design, 

Conventional structural design of continuous strip wall footings, individual footings, combined 

footings –rectangular, trapezoidal and strap, balanced footings. 

Module II 

Raft Foundations – Types of rafts, Structural Design of rectangular and circular rafts using 

conventional method of analysis, cellular rafts and basement floors, Combined Piled Raft 

Foundations, Analysis and design of rafts and mats incorporating soil structure interaction. 

Module III 

Structural design of piles including under-reamed piles –Pile groups, Design of grade beams, 

Analysis of pile cap- Truss theory and Bending Theory, shape of pile cap, Structural design of pile 

caps and detailing – Structural Design of Well Foundations. 

 

Module IV 

Structural design of retaining walls- Cantilever retaining wall- basement retaining walls, 

Anchorage of retaining walls, Counter fort retaining wall 

CO/PO PO1 PO2 PO3 PO4 PO5 

CO1 3 1 3 2 3  

CO2 2 1 3 3 3  

CO3 3 1 3 3 2  

CO4 2 1 3 3 3  

CO5 2 1 3 3 3  
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Flexible retaining Structures – Earth pressure calculation, Cantilever Sheet Pile Wall- Anchored 

Bulk Heads – Analysis-Design of embedment length and suitable section, lateral supports in open 

cuts. 

 

References: 

 

1   Swami Saran, Analysis and Design of Substructures  , Oxford & IBHPublishing Co,2006. 

2.  Varghese P.C.,Design of Reinforced Concrete Foundations PHI Learning Pvt. Ltd,2009. 

3.  Sharat Chandra Gupta, Raft Foundations – Design and Analysis with Practical 

      Approach, New Age International Pvt. Ltd,1997. 

4. Shamsher Prakash, Hari D.Sharma, Pile Foundations in Engineering Practice,Wiley 

    IEEE,1990 

5. Nainan P. Kurian,  Design of Foundation Systems: Principles and Practices , Narosa 

     Publishing House,1994. 

6. Karuna Moy Ghosh, Foundation Design in Practice, PHI Learning, Pvt td. 2011. 

 

 

22-472-0208 EARTHQUAKE RESISTANT DESIGN OF STRUCTURES 

 

Course Outcomes: 

On  completion of the course, students will be able to 

1.  Understand basics of seismology, magnitude and intensity of earthquake. 

2.  Understand general principles of seismic design of buildings based on relevant design 

     standard. 

3.  Carry out earthquake analysis and design of multi-storeyed buildings. 

4. Carry out earthquake analysis and design of special structures like water tanks, stack 

     like structures, bridges etc. 

 

Course Articulation Matrix 

 

 

 

 

 

1- slightly, 2- moderately, 3-substantially 

 

Module I 

CO/PO PO1 PO2 PO3 PO4 PO5 

CO1 2 1 3 2 2 

CO2 2 1 3 2 2 

CO3 3 1 3 3 2 

CO4 3 1 3 3 2 
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Earthquake Ground Motion: Causes of earthquake- Seismic waves-Intensity and Magnitude of 

earthquake-Energy released in an earthquake-earthquake frequency- seismic zones in India-strong 

motion-source effect-path effect-site effect-use of strong motion data; strong motion 

characteristics-Response spectrum-types of response spectra-design spectrum. 

Module II 

Seismic Resistant Building Architecture: Seismic effects on structures-Inertia forces-

deformations-horizontal and vertical shaking-Importance of architectural features-effects of 

irregularity-Lateral load resisting systems-Building Characteristics-Mode shapes and 

fundamental period, Building frequency and ground period, Damping, Ductility, Seismic weight, 

Hyperstaticity, Non structural elements, foundation soil/Liquefaction, foundations-Quality of 

construction and materials. 

 

Module III 

Lateral Loads: IS 1893 based determination of design lateral forces in multi-storey RC buildings. 

Soil structure interaction effects: direct approach-sub structure approach (description only). 

Ductility requirements of RC buildings: displacement ductility-rotational ductility-considerations 

based on IS13920 in flexural members, columns, joints of frames- Load combinations and 

permissible stresses - Design and detailing of frames , shear wall and frame walls 

 

Earthquake Resistant Design of building with soft storey-seismic analysis – flexural capacity of 

beams – strong column weak beam mechanism –moment magnification factors for column – 

design for shear in beams – design for shear in columns 

 

Module IV 

Special structures: Earthquake resistant design of water tanks – Elevated tower supported tanks- 

Hydrodynamic pressure, Design of towers – stack like structures-.Chimneys- design of bridges 

 

References  

1. Chopra, A. K. Dynamics of Structures . Pearson Education Pvt. Ltd. 2009 

2. Agarwal P and Shrikhade M, Earthquake resistant design of structures, Prentice Hall of India 

    Pvt Ltd.  

3.Paz, M. Structural Dynamics: Theory and Computation . CBS Publishers & Distributors, New 

    Delhi,1987.  

4. Duggal, S. K., Earthquake Resistant Design of structures, Oxford University Press, 2007.  

5. Datta, T.K., Seismic Analysis of Structures, John Wiley and sons (Asia) Pvt Ltd, 2010. 

6. BIS Codes, latest (IS:1893, IS : 4326, IS:13920) 

 

22-449-0209 UNSATURATED SOIL MECHANICS 



39 
 

Course Outcomes: 

 

On completion of the course, the student will be able to: 

1. Interpret the Soil Water Characteristic Curves.  

2. Comprehend the unsaturated flow  

3. Analyze the stress state variables  

4. Apply the unsaturated strength behaviour to Engineering structures  

 

Course Articulation Matrix 

 

 

 

 

 

1- slightly, 2- moderately, 3-substantially 

Module 1 

Introduction: Unsaturated soil, Gravimetric and Volumetric water content, Pore water 

pressure, Matric and Osmotic suction, Soil Water Characteristic Curve (SWCC), Hysteresis in 

SWCC, Methods to determine SWCC 

 

Module 2 

Seepage in unsaturated soil: Permeability and Hydraulic Conductivity, Hydraulic Conductivity 

Function (HCF), One-dimensional steady state flow, Darcy’s and Gardner’s Principles, 

Transient Flow, Infiltration, Numerical Modelling, Capillary Barriers. 

 

Module 3 

Strength characteristics of unsaturated soil: Extended Mohr Coulomb’s criterion, Shear 

strength and pore pressure parameters, Measurements of unsaturated shear strength 

parameters; Unsaturated shear strength models, Applications in Bearing Capacity, Lateral 

Earth Pressure, and Slope stability in Unsaturated soils 

 

Module 4 

Volume Change behavior of soils: Stress state variables for unsaturated soils, Stress- 

Deformation Behavior, Volumetric continuity, Volume-Mass Constitutive Relations, Swelling 

and Collapse behavior. 
 
 

References: 

1. Unsaturated Soils: A fundamental interpretation of soil behaviour, Murray E. J. and 

CO/PO PO1 PO2 PO3 PO4 PO5 

CO1 3  2 1 1  

CO2 3  2 2 1  

CO3 3  3 2 2  

CO4 3  3 3 3  
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Shivakumar V., Wiley-Blackwell, 2010, 1st edition. 

2. Unsaturated Soil Mechanics, Ning Lu and William J. Likos, John Wiley & Sons Inc., 2004. 

3. Advanced Unsaturated Soil Mechanics and Engineering, Charles W. W. Ng, and Menzies 

B., CRC Press, 2007, 1st edition (Reprint 2019) 

4. Soil Mechanics for Unsaturated Soils, Fredlund D. G. and Rahardjo H., John Wiley & Sons 

Inc., 1993, 1st edition 

5. https://nptel.ac.in/courses/105/103/105103139/ 
6. https://nptel.ac.in/courses/105/101/105101200/ 

 

22-449-0210: GEO-ENVIRONMENTAL ENGINEERING 

Course Outcomes: 

On completion of this course, the student will be able to: 

1. Classify the different types of waste and predict its impact on the environment 

2. Distinguish the various contaminant transport mechanisms 

3. Describe and apply the insitu/exsitu treatment techniques based on the field conditions 

4. Select a suitable clay liner based on norms and site requirements 

5. Design a landfill as per requirements 

 

Course Articulation Matrix 

 

 

 

 

 

 

1- slightly, 2- moderately, 3-substantially 

 

Module I   

Sources and Site Characterization: Scope of Geo-environmental Engineering, Various Sources of 

Contaminations, Need for contaminated site characterization; and Characterization methods. Soil- 

water- environment interaction relating to geotechnical problems, Wastes : sources ,generation 

and classification of wastes- physical, chemical and geotechnical characterization of waste - 

characteristics and classification of hazardous wastes- generation rates. 

Module II 

Transport of contaminant in subsurface -  advection,  diffusion, dispersion – chemical process – 

biological process, sorption, desorption, precipitation, dissolution, oxidation, complexation, ion 

exchange, volatilization, biodegradation - attenuation capacity  

Engineering properties and environment, permeability and its mechanisms.  

CO/PO PO1 PO2 PO3 PO4 PO5 

CO1 2 1 1 2 1 

CO2 1 1 1 1 1 

CO3 1 1 2 2 2 

CO4 3 1 2 2 2 

CO5 3 1 3 3 2 
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Site characterization – characterization of contaminated sites – risk assessment – case studies  

Module III  

Institu containment- vertical and horizontal barrier-surface cover-ground water pumping system 

on subsurface drain.  

Mitigation of acid and alkali contaminated soils by use of additives- effect of different chemicals 

in clay stabilization. 

Remediation of contaminated soil – soil vapour extraction, soil waste stabilization, bioremediation, 

electro kinetic remediation – pump and treat, Institu flushing, permeable reacting barrier, Institu 

air sparging – case studies.    

Module IV  

Landfills - Parameters controlling the selection of site for landfills. Site charecterisation and 

ranking of sites. Landfill layout and capacity, components and its functions. Liner and cover 

systems – landfill construction and operation - closure and post closure system – preliminary 

design.  

Compacted clay liner - selection of soil, physical characterization of landfill material – Concept of 

acceptable zone-acceptable range of water content and dry density. Amended soils, Geomembrane 

liners, Geosynthetic Clay Liners.  

References:  

1. Daniel D.E,Geotechnical Practice for Waste Disposal ,Chapman and Hall,1993  

2. Koerner, R.M ,Designing with Geosynthetics, Prentice Hall,2005  

3. Reddi L.N and Inyang HI,GeoenvironmentalEngineering : Principles and  

   Applications, Marcel Dekker Inc Publication,2000  

4. R.N Yong,Geoenvironmental Engineering : Contaminated soils , Pollutant Fate,   

   Mitigation, Lewis Publications,2000  

5. Sarsby R,Environmental Geotechnology, Chapman and Hall,2000  

6. Bachi A ,Design Construction and Monitoring of landfills, John Wiley and Sons.  

7. Fundamentals of Soil Behaviour, James K. Mitchell and Kenichi Soga, John Wiley & Sons, 

Inc. New York, 3rd Edition, 2014. 

     8.  Datta M,Waste disposal in engineered landfills’, Narosha publications,1997  

     9. Gulathi S. and Datta M,Geotechnical Engineering ,Tata MC Graw-Hill,2005  

 

 

22-449-0211: ROCK MECHANICS AND TUNNELLING 

Course Outcomes: 

On completion of this course, the student will be able to: 

 

1. Explain engineering properties of rock and classification of rocks 
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2. Conduct laboratory and field testing for a given project / construction 

3. Estimate foundation capacity of rock mass 

4. Choose appropriate methods to improve stability of rock mass 

5. Plan tunnelling operations in rocks 

 

Course Articulation Matrix 

             
CO/PO PO1 PO2 PO3 PO4 PO5 

CO1 3 1 2 3 2 

CO2 1 1 3 3 3 

CO3 2 1 3 2 1 

CO4 2 1 3 3 2 

CO5 2 1 2 3 3 

1- slightly, 2- moderately, 3-substantially 

 

Module   I      

Classification of Rocks- Rocks of peninsular India and the Himalayas - Laboratory and in situ tests 

for various physical and mechanical properties of rocks, Index properties and classification of rock 

masses, competent and incompetent rock - value of RMR and ratings in field estimations.  

        

Module II       

Design Aspects in Rocks- Foundations on rocks, Estimation of bearing capacity, Insitu stresses 

and their measurements-  Hydraulic fracturing, flat jack, over coring and under coring methods - 

stress around underground excavations - Design aspects of openings in rocks - Case studies.  

Module  III      

Rock slopes - role of discontinuities in slop failure, slope analysis and factor of safety - remedial 

measures for critical slopes - case studies.           

  

Reinforcement of fractured and joined rocks - shotcreting, bolting, anchoring, installation methods 

- case studies.  

Module  IV 

Necessity and planning of tunnels. Tunnel Engineering: Necessity, planning of tunnels site 

investigation of tunnels, types, alignment and grade, size and shape of a tunnel. Methods of 

construction of tunnels Method of constructions, tunneling in hard rocks: full face method heading 

and bench method-drift method.   

 

References:  
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Metallurgy 
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Wiley 
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22-449-0212 COMPUTATIONAL GEOMECHANICS LAB 

Course Outcomes: 

On completion of this course, the student will be able to 

1. Analyse seismic data and process it by using open source software.  

2. Model soil/structure and to evaluate it for various parameters using software. 

 

CO/PO PO1 PO2 

 
PO3 PO4 PO5 

CO1 2 2  1 1 

CO2 3 3  2 2 

1- slightly, 2- moderately, 3-substantially 

 

Exercises 

• Analysis of shallow and deep foundations, slopes ,earth retaining structures ,tunnelling and 

special problems encountered in practice using Plaxis and Matlab etc 

• Analysis and processing of seismic data using open source software like seismosoft, deep soil 

and opensees. 

 

 

 

22-449-0213: SEMINAR II 

Course Outcomes: 
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On  completion of the course, the student will be able to  

1. Identify and gather information on recent research topic in geotechnical engineering 

2. Document the collected information in a specified format 

3. Communicate clearly and make effective presentation within the time frame following 

professional code of conduct and ethics 

4. Appraise any problem in group discussion and interviews 

5. Identify topic for dissertation work 

 

      Course Articulation Matrix 

 

 

 

 

 

 

   1- slightly, 2- moderately, 3-substantially 

 

The students will work for three hours per week guided by a group of faculty members. Students 

shall individually prepare and submit a seminar report on a topic of current research, in the field 

of Geotechnical Engineering. The reference shall include standard journals, conference 

proceedings, reputed magazines and text books, technical reports and URLs (minimum 15 

references published in the last 5 years). 

The students will have to present a seminar of about 20 minutes and they will have to defend their 

presentation. Evaluation will be based on the technical presentation and the report and also on the 

interaction shown during the seminar 

 

 

 

 

 

 

SEMESTER III 

 

22-449-0301: INTERNSHIP 

 

Course Outcomes: 

CO/PO PO1 PO2 PO3 PO4 PO5 

CO1 3 2 3  2 

CO2 3 3 1  1 

CO3 2 3 1  1 

CO4 1 2 1  1 

CO5 2 1 1   
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 On  completion of the course, the student will be able to: 

1. Gain exposure to professional work culture and practices.  

2. Apply and correlate theory and practice in the area of geotechnical engineering.  

3. Develop domain specific problem solving and critical thinking in day to day operation, trouble 

shooting and minor modifications at site 

4. Create proper documentation of the work and  present  it before a committee 

Course Articulation Matrix 

 

 

 

 

 

1- slightly, 2- moderately, 3-substantially 

 

The objective of this training is to expose the students to industry environment and practices. The 

students have to undergo training for duration of four weeks in construction sites / Geotechnical 

Engineering Design Consultancy organizations / R & D organizations after the completion of 2nd 

semester. The students shall submit a report of the training undergone and present the contents of 

the report before the evaluation Committee. Evaluation committee will award the marks based on 

training quality, contents of the report and presentation. 

 

MOOC COURSE 

Those students opting for MOOC course shall credit a MOOC course of minimum 8 weeks 

duration after getting prior approval from the division. 

 

 

 

 22-449-0302: DISSERTATION PHASE -I 

Course Outcomes:  

On  completion of this course, the student will be able to: 

1. Identify topics in thrust areas of geotechnical engineering, taking into account of its 

usefulness to society/ industry. 

CO/PO PO1 PO2 PO3 PO4 PO5 

CO1 2 1 2 1 3 

CO2 2 1 2 1 2 

CO3 3 2 3 2 2 

CO4 1 3 1  1 
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2. Identify research gaps in the chosen topic by  conducting a extensive and systematic review 

of relevant literature on the chosen topic. 

3. Carry out independent research work on the topic by experimental/ analytical approaches. 

 

Course Articulation Matrix 

 

 

 

 

1- slightly, 2- moderately, 3-substantially 

    Each student shall individually carry out a project in an Industry / R&D institution / University 

department. The project work shall be reviewed and evaluated periodically during the 3rd semester 

and continued in the 4th semester. The progress evaluation of the project shall be done by a team 

of minimum 3 internal examiners including the project guide and the Co-ordinator. The evaluation 

shall be based on the report, its content and presentation of the work.  

 

 

 
 

 

 

 

 

 

SEMESTER IV 

22-449-0401: DISSERTATION PHASE - II 

On completion of the project work, students will be able to: 

1. Carry out independent research work on the topic by experimental/analytical approaches 

2. Demonstrate a degree of analysis and originality in advanced investigations  

CO/PO PO1 PO2 PO3 PO4 PO5 

CO1 3 1 2 1 1 

CO2 3 1 1 1 1 

CO3 3 2 2 3 2 

CO4 3 1 2 3 2 

CO5 2 3 1 2 1 
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3. Document and present the results of research work in a professional way 

4. Communicate technical information by means of oral as well as written presentation skills with 

professionalism and engage in life long learning    

5. Defend the findings of the research before an expert panel and peers 

6. Propose new approaches/solutions/interpretations in  any challenging problem  

 

Course Articulation Matrix 

 

 

 

 

1- slightly, 2- moderately, 3-substantially 

The project work shall be reviewed and evaluated periodically during the semester. A detailed 

project dissertation in the prescribed format shall be submitted at the end of the semester. All the 

test results, relevant design and engineering documentation shall be included in the dissertation.  

Towards the end of the semester, there would be a pre submission presentation before the 

evaluation committee to assess the quality and quantum of the work done. This would be a 

prequalifying exercise for the students for getting approval for the submission of the dissertation.  

The students shall aim to prepare a technical paper for a peer reviewed journal or International 

/National Conference organised by reputed Institutions/organisations/professional bodies 

The final evaluation of the project shall be done by a panel of examiners consisting of Project 

guide, Course coordinator and an External examiner. The evaluation shall be based on (i) 

Presentation of the work, (ii) Quality and content of the dissertation and (iii) Viva Voce. 

 

CO/PO PO1 PO2 PO3 PO4 PO5 

CO1 3 1 3 3 3 

CO2 3  3 3 3 

CO3 3 3 1 2 1 

CO4 2 3 1   

CO5 3 3 3   

CO6 3  3 3 3 


