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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

M. Tech in GEOTECHNICAL ENGINEERING
Effective from Academic Year 2019 - 20 admitted batch

R19 COURSE STRUCTURE AND SYLLABUS

| YEAR | - SEMESTER

Course Code Course Title L | T |P]|Credits
Professional Advanced Soil Mechanics 3lolo 3
Core - |
Professional Advanced Foundation Engineering
31010 3
Core - I
Professional 1. Soil Structure Interaction
Elective - | 2. Ground Improvement Techniques 31010 3
3. Theoretical Soil Mechanics
Professional 1. Applied Statics
. 2. Environmental Geotechnology 31010 3
Elective - Il
3. Environmental impact Assessment
Lab - | Advanced Geotechnical Engineering Lab — | 0|0 |4 2
Lab - 1l Geotechnical Computational Lab 0|0 |4 2
MC Research Methodology and IPR 21010 2
Audit - | Audit Course - | 21010 0
Total Credits | 16 | O | 8 18
| YEAR Il - SEMESTER
Course Code Course Title L | T| P | Credits
Professional Soil Dynamics and Machine Foundations
3|00 3
Core - lll
Professional Subsurface Investigations. and
. 3|00 3
Core - IV Instrumentation
i 1. Offshore Geotechnical Engineering
Profe_ssmnal 2. Design of substructures 3/0]0 3
Elective - Il . . .
3. Engineering rock mechanics
1. Earth Retaining Structures
Professional 2. Geotechnics for Infrastructures 310l o0 3
Elective - IV 3. Physical and Constitutive Modeling on
Geomechanics
Lab - 1l Rock Mechanics & Geosynthetics Laboratory 0|0] 4 2
Lab - IV Advanced Geotechnical Engineering Lab —lI 0|0 4 2
Mini Project with Seminar 00] 4 2
Audit - 1l Audit Course - I 2|00 0
Total Credits | 14 | 0 | 12 18
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Audit Course 1 & 2:
1. English for Research Paper Writing
Disaster Management
Sanskrit for Technical Knowledge
Value Education
Constitution of India
Pedagogy Studies
Stress Management by yoga
Personality Development Through Life Enlightenment Skills
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M.TECH.- | YEAR- | SEMESTER
GEOTECHNICAL ENGINEERING

ADVANCED SOIL MECHANICS (PC 1)
Course objectives:

1. To Analyze the field loading conditions and predict the behavior of soil under loading and
unloading condition in drained and untrained conditions of soil

2. To predict the probable seepage from the reservoir and for checking the stability of the
structure under hydro dynamic conditions

3. To determine various application-based parameters of consolidation for safe design of
structures on clay soils

Course Outcomes: At the end of the course, student will be able to;
1. Understand the behavior of soils stress paths and to determine the shear parameters under
different load and drainage condition
2. Estimate Seepage and numerical modeling of Steady and transient flow condition
3. Determine Compressibility characteristics of NCC and OCC soils

UNIT- |

Geostatic Stresses & Stress Paths: Stresses within a soil mass: Concept of stress for a particulate
system, Effective stress principle, Geostatic stresses, Soil water hydraulics: Principal stresses and
Mohr's circle of stress, Stress paths; At Rest earth pressure, Stress paths for different practical
situations.

UNIT- Il

Flow through soils: Permeability, seepage, mathematical analysis — Finite difference formulae for
steady state and transient flows — flow nets — computation-of.seepage — uplift pressure, and critical
hydraulic gradient.

UNIT- I

Compressibility and Consolidation: One dimensional compression, Oedometer test, parameters —
coefficient of volume change, constrained modulus, compression index, swell or unloading, maximum
past consolidation stress, Over consolidation ratio, Primary and secondary compression,
consolidation -One, two- and three-dimensional problems, Consolidation of partially saturated soils,
Creep/Secondary Compression in soils.

UNIT- IV

Stress-Strain-Strength Behaviour of soils: Shear strength of soils; Failure criteria, drained and
undrained shear strength of soils. Significance of pore pressure parameters; Determination of shear
strength; Drained, Consolidated Undrained and Undrained tests; Interpretation of triaxial test results.
Behaviour of sands; Critical void ratio; dilation in soils;

UNIT-V

Critical State Soil Mechanics: Critical state parameters; Critical state for normally consolidated and
over consolidated soil; Significance of Roscoe and Hvorslev state boundary surfaces; Yielding,
Bounding Surfaces.

REFERENCE:
1. Das, B. M.- Advanced Soil Mechanics, Taylor and Francis. 7 edition (2008)
2. Mitchell J.K. - Fundamentals of soil behaviour - John Wiley and Sons, Inc., New York. (third
edition) 2005
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Craig, R. F.- Soil Mechanics, Van Nostrand Reinhold Co. Ltd. (1987)

Lambe, T. W. and Whitman, R. V.- Soil Mechanics SI version , John Wiley & Sons.(2011)
Muniram Budhu.- Soil Mechanics and Foundations, John Wiley & Sons, Inc.(2007)

Atkinson J. H. - An Introduction to the Mechanics of Soils and Foundation - through critical state
soil mechanics, McGraw- Hill Co. (1993)

Wood, D.M.- Soil Behavior and Critical State Soil Mechanics. Cambridge university press
(1991)
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M.TECH.- | YEAR- | SEMESTER
GEOTECHNICAL ENGINEERING

ADVANCED FOUNDATION ENGINEERING (PC - 11)

Course Objectives:
1. Tointerpret and select the design parameters from the test data
2. To analyze and design shallow and pile foundations
3. To abreast with advanced techniques of foundation analysis and design

Course Outcomes: At the end of the course, student will be able to:
1. Able to plan and select the soil exploration methods
2. Determine the Bearing capacity of soil and settlements for the design of shallow foundations
3. To design the deep foundations under different loading conditions
4. To design the foundations on problematic soils and reliability-based design for shallow and
deep foundations

UNIT- |
Soil Exploration: Exploration Methods; Planning the Exploration Program; Boring and Sampling; In
Situ Tests: Standard & Cone Penetration Tests, Field Vane & Borehole shear tests, Dilatometer,
Pressure meter; Rock Sampling, Core Recovery, RQD; Geophysical Exploration; Preparation of Soil
Report.

UNIT-1I

Shallow Foundations: Bearing Capacity: - General Formulae; Effect of Water Table; Footings with
eccentric or Inclined Loads, Foundations on Layered Soils, on finite layer with a Rigid Base at Shallow
Depth, effect of compressibility of soil.

UNIT- Il

Settlement: Components — Immediate, Consolidation & Creep, Stresses and Displacements in
Homogeneous, Layered and Anisotropic Soils;. Consolidation Settlement; One, Two- & Three-
Dimensional Consolidation; Secondary Compression Settlement; Bearing Pressure using SPT, CPT,
Dilatometer and Pressure meter; Settlement of foundations on Sands - Schmertmann and Burland &
Bus bridge methods; Structure Tolerance t0 Settlement and Differential Settlements, Rotation of Tall
Structures.

UNIT- IV

Deep Foundations: Single Pile: Vertically loaded piles, Static capacity a, B and A Methods, Dynamic
formulae; Point Bearing Resistance with SPT and CPT Results; Bearing Resistance of Piles on Rock;
Settlement; Pile Load Test; Uplift Resistance; Laterally Loaded Piles -Ultimate Lateral Resistance;
Negative Skin Friction; Batter Piles; Under Reamed Piles; Ultimate Capacity of Pile Groups in
Compression, Pullout & Lateral Load; Efficiency; Settlements of Pile Groups; Interaction of Axially &
Laterally Loaded Pile Groups.

UNIT-V

Special Topics of Foundation Engineering

Foundations on Collapsible Soils: Origin and occurrence, ldentification, Sampling and Testing,
Preventive and Remedial measures.

Foundations on Expansive Soils: The nature, origin and occurrence, ldentifying, testing and
evaluating expansive soils, typical structural distress patterns and Preventive design & construction
measures.
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Introduction to Reliability-Based Design: Methods, LRFD for structural strength requirements,
LRFD for geotechnical strength requirements, Serviceability requirements.

REFERENCE:

1. Das, B. M. - Principles of Foundation Engineering 7" Cengage Learning (2013)

2. Donald P Coduto — Foundation Design Principles and Practices, 2" edition, Pearson, Indian
edition, 2012. Phi Learning (2008)

3. Bowles, J. E. - Foundation Analysis & Design 5" Edition McGraw-Hill Companies, Inc. (1996)

4. Poulos, H. G. & Davis, E. H. - Pile Foundation Analysis and Design john wiley & sons inc (1980-
08)

5. Reese, L. C. & Van Impe, W. F. - Single Piles and Pile Groups under Lateral Loading -Taylor &
Francis Group (Jan 2000)

6. Tomlinson, M. J. - Foundation Design and Construction - Prentice Hall (2003)

7. Lymon C. Reese, William M. Isenhower, Shin-Tower Wang- Analysis and Design of Shallow and
Deep Foundations (2006)

8. Salgado, R. - The Engineering of Foundations McGraw-Hill, Boston (2008)
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M.TECH.- | YEAR- | SEMESTER
GEOTECHNICAL ENGINEERING

SOIL STRUCTURE INTERACTION (PE - 1)

Course Objectives:
1. To understand soil structure interaction.
2. To analyse the stress-strain behavior of soils
3. To estimate interaction parameters under static and dynamic conditions
4. To analyse the foundations resting on soil as beam-plate on elastic foundation

Course Outcomes: At the end of the course, student will be able to:
1. Apply different soil response models for specific problem based on the
2. requirement.
3. Analyze footings/rafts resting on soil as beams/plates on elastic foundation and work out
design bending moments/shear and displacements.
4. Estimate interaction parameters under static and dynamic loading conditions
5. Understand the effect of structure on foundation ground response for various loading

UNIT-I

Soil-Foundation Interaction: Introduction to soil-foundation interaction  problems, Soil behaviour,
Foundation behaviour, Interface behaviour, Scope of soil foundation interaction analysis, soil
response models, Winkler, Elastic continuum, Two parameter elastic models, Elastic-plastic
behaviour, Time dependent behaviour.

UNIT-II
Beam on Elastic Foundation- Soil Models: Infinite beam, Two-parameters models, Isotropic elastic
halfspace model, Analysis of beams of finite length, combined footings.

UNIT-II
Plates on Elastic Continuum: Thin and thick.rafts, Analysis of finite plates, Numerical analysis of
finite plates.

UNIT-IV

Analysis of Axially and Laterally Lkoaded Piles and Pile Groups: Elastic analysis of single pile,
Theoretical solutions for settlement.and load distributions, Analysis of pile group, Interaction analysis,
Load distribution in groups with rigid cap, Load deflection prediction for laterally loaded piles,
Subgrade reaction and elastic-analysis, Interaction analysis, Pile-raft system.

UNIT-V
Ground-Foundation-Structure Interaction: Effect of structure on ground-foundation interaction,
Static and dynamic loads.

REFERENCES:

1. Selvadurai, A. P. S. - Elastic Analysis of Soil-Foundation Interaction, 1979

2. Rolando P. Orense, Nawawi Chouw & Michael J. Pender - Soil-Foundation-Structure Interaction,
CRC Press, 2010 Taylor & Francis Group, London, UK.

3. Sail Structure Interaction — The real behaviour of structures, the institution of structural engineers,
London, March 1989.

4. Poulos, H. G., and Davis, E. H. - Pile Foundation Analysis and Design, 1980

5. Scott, R. F. - Foundation Analysis, Prentice Hall, Englewood Cliffs, 1981
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6. Bowles, J. E. - Foundation Analysis & Design 5" Edition McGraw-Hill Companies, Inc. (1996)
7. Das, B. M. - Principles of Foundation Engineering 5" Edition Nelson Engineering
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M.TECH.- | YEAR- | SEMESTER
GEOTECHNICAL ENGINEERING
GROUND IMPROVEMENT TECHNIQUES (PE - 1)

Course objectives:
1. To select suitable ground improvement techniques for problematic soils.
2. To select suitable mechanical and hydraulic modifications.
3. To evaluate suitable physical and chemical modifications.
4. To adept soil reinforcement techniques.

Course Outcomes: At the end of the course, student will be able to:
1. Understand, Analyse and Apply the mechanical and hydraulic ground improvement
2. methods for problematic soils
3. Apply Physical and Chemical Modification techniques to improve the in-situ soil
4. Design suitable ground improvement methods using reinforcement technique

UNIT- |

Introduction to Engineering Ground Modification: Need and objectives, Identification of soil types,
In situ and laboratory tests to characterize problematic soils; Mechanical, Hydraulic, Physico-
chemical, Electrical, Thermal methods, and their applications.

UNIT-1I
Mechanical Modification — Deep Compaction Techniques- Blasting Vibrocompaction, Dynamic
Tamping and Compaction piles.

UNIT- Il

Hydraulic Modification — Objectives and techniques,traditional dewatering methods and their
choice, Design of dewatering system, Electro-osmosis;. Electro-kinetic dewatering. Filtration, Drainage
and Seepage control with Geosynthetics, Preloading and vertical drains.

UNIT- IV

Physical and Chemical Modification — Modification by admixtures, Shotcreting and Guniting
Technology, Madification at depth by grouting, Crack Grouting and compaction grouting, Jet grouting,
Thermal Modification, Ground freezing.

UNIT-V
Modification by Inclusions'and Confinement - Sail reinforcement, reinforcement with strip, and grid
reinforced soil. In-situ ground reinforcement, ground anchors, rock bolting and soil nailing.

REFERENCES:

1. Hausmann, M. R. (1990) — Engineering Principles of Ground Modifications, McGraw Hill

publications

M. P. Moseley and K. Krisch (2006) — Ground Improvement, Il Edition, Taylor and Francis

Koerner, R. M (1994) — Designing with Geosynthetics — Prentice Hall, New Jersey

Jones C. J. F. P. (1985) — Earth Reinforcement and soil structures — Butterworths, London.

Xianthakos, Abreimson and Bruce - Ground Control and Improvement, John Wiley & Sons, 1994,

K. Krisch & F. Krisch (2010) - Ground Improvement by Deep Vibratory Methods, Spon Press,

Taylor and Francis

7. Donald P Coduto — Foundation Design Principles and Practices, 2" edition, Pearson, Indian
edition, 2012.

ogAswWN

9
www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice i .
www.FirstRanker.com R19 M. TEOMGEGTESHRECH MGG

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M.TECH.- | YEAR- | SEMESTER
GEOTECHNICAL ENGINEERING

THEORETICAL SOIL MECHANICS (PE - 1)

Course Objectives:
1. To impart knowledge required for computing stress and settlement at any point in the semi-
infinite elastic soil medium, anisotropic medium and layered deposits due to foundation loads.
2. To evaluate the stability of foundations, slopes, cuts and retaining structures both for the
conditions of undrained and drained loading through theorems of plastic collapses.

Course OUTCOME: At the completion of the course, the students will be able to
1. Decide the type of mathematical models to be used for analyzing the behavior of soil mass at
critical state
2. Understand the elastic and plastic behavior of soils under various loads.
3. Analyze and evaluate stress deformation behavior for various loads and subsoil conditions.

UNIT- |

Theory of Elasticity: Basic concepts, definitions and notations of stress & strain components —
Generalized Hooke’s Law, Equilibrium and Compatible conditions in Cartesian, Polar coordinates —
Principal stresses and strains

UNIT-1I

Theory of Plasticity: Ideal Plastic substance strain hardening — yield criteria — Tresca, & Van Mises,
Mohr & Coulomb, Drucker-Prager theories, Critical State Soil Mechanics, — applications to soil
mechanics problems.

UNIT- Il

Stresses and Displacements due to Surface and.Subsurface Loads — Boussinesq, Cerultti,
Mindlin Solutions, Stresses and Displacements in‘Finite Layer & Multi-Layered Systems. Stress-path
methods; Rotation of Foundations.

UNIT- IV
Critical state & constructive behaviorof-soils — introduction to yield criteria, constructive modeling.

UNIT-V
Underground Structures: Stresses and Displacements around Underground Openings unlined and
lined tunnels.

REFERENCES:
1. Poulos, H. G. & Davis, E. H. — “Elastic Solutions for Soil and Rock Mechanics, John Wiley
and Sons, New York, 1974
2. Das, B. M. - Principles of Foundation Engineering 5" Edition Nelson Engineering (2004)
Harr,M.E. — “Foundations of Theoretical Soil Mechanics” Mc Graw-Hill, 1966.
4. Atkinson J. H. - An Introduction to the Mechanics of Soils and Foundation - through critical
state soil mechanics, McGraw- Hill Co. (1993)
5. Wood, D.M.- Soil Behavior and Critical State Soil Mechanics. cambridge university press
(1991)
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M.TECH.- | YEAR- | SEMESTER
GEOTECHNICAL ENGINEERING

APPLIED STATISTICS (PE - 1)

Course Objectives:
1. To apply statistics in various areas of sampling, analysis and modeling.
2. To select the most common statistical tests and understand their assumptions and limitations.
3. To formulate and choose a suitable methodology for testing in a given situation.
4. To perform estimation in regression models and evaluate a proposed model.

Course OUTCOMES: At the end of the course, student will be able to:
1. Identify various methods of statistics to solve problems
2. Understand the different methods of probability and regression analysis
3. Analyse multiple data sets and sampling technique in statistics

UNIT-I

Introduction & Sampling Techniques: Histogram, Frequency diagram, Role of Probability and
Statistics in Civil Engineering, Skewness; Kurtosis; Definitions and Applications; Simple random
sampling; Stratified sampling; Systematic sampling; Sample Size determination; Collection &
Presentation of data, Design of Experiment.

UNIT-II

Statistical Distributions and Probability: Random Variability, conditional probability, Uniform,
Binomial, Poisson, Exponential and Normal distributions; Fitting of distributions; Skewness and
Kurtosis, Mean and variance; Chi-square test of goodness-of-fit; lognormal, Beta distribution
Probability - Laws of Probability; Conditional probability and"Independent events; Kolmogorov —
Smirnov (K-S test) Laws of expectation.

UNIT-II

Regression And Correlation: Linear/non-Linear~and multiple linear correlation analysis, Linear
regression and correlation; Multiple correlation; Multiple correlation coefficient; Standard error of
estimate; Analysis of Variance; Curvilinear regression;

UNIT-IV

Multi-Variate Data Analysis and.Exact Sampling Distributions: Types of data; Basic vectors and
matrices; Simple estimate of «centroid, Standard deviation, Dispersion, Variance and covariance;
Correlation matrices; Principal component analysis; Time series analysis. Exact Sampling
Distributions - Chi-square distribution; Students T-distribution;

UNIT-V

Tests Of Significance & Confidence Interval Estimation & Statistical Testing — | & II: Large
sample and small sample tests; Tests for single mean, Means of two samples, Proportions, two
variances, two observed correlation coefficients, paired T-tests, Applications. Tests Of Significance &
Confidence Interval — Intervals for mean, variance and regression coefficients; Tests of Hypothesis,
goodness of fit test.

REFERENCES:
1. Haldar, A.S. & Mahadevan, S., Probability, Reliability, Statistical Methods in Engineering
Design, John Wiley and Sons Inc., New York, 2007.
2. Ang, A.H.S. & Tang, W.H. - Probability Concepts in Engineering — Emphasis on Applications
to Civil Environmental Engineering, John Wiley and Sons Inc., New York, 2007.
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3. Fenton, G.A. and Giriffiths, D.V. - Risk Assessment in Geotechnical Engineering, John Wiley
and Sons Inc., New York, 2008.
4. Montgomery, D.C. and Runger, G.C. — Applied Statistics

12
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M.TECH.- | YEAR- | SEMESTER
GEOTECHNICAL ENGINEERING

ENVIRONMENTAL GEOTECHNOLOGY (PE - II)

Course Objectives:
1. To identify various sources of contamination and to characterize contaminated ground, solid
waste.
2. To model the contaminant transport process.
3. To apply suitable ground remediation technique.
4. To identify waste disposal site and design of landfill components.

Course Outcomes: At the end of the course, student will be able to:
1. Identify various sources of contamination of ground and characterize contaminated ground
and waste
2. Model the contaminant transport process
3. Understand the various remediation methods for contaminant ground and identify most
appropriate method of remediation for different sites.
4. Understand the significance of components of landfills

UNIT-I
Sources and Site Characterization: Scope of Geoenvironmental Engineering, Various Sources of
Contaminations, Need for contaminated site characterization; and Characterisation methods.

UNIT-II
Solid and Hazardous Waste Management: Classification of waste, Characterisation of solid wastes,
Environmental Concerns with waste, waste management strategies.

UNIT-II
Contaminant Transport: Transport process, Mass-transfer process, Modeling, Bioremediation,
Phytoremediation.

UNIT-IV
Remediation Techniques: Objectives .of site remediation, various active and passive methods,
remediation of NAPL sites, Emerging-Remediation Technologies.

UNIT-V
Landfills: Types of landfills; Site Selection, Waste Containment Liners, Leachate collection system,
Cover system, Gas collection system.

REFERENCES:

1. Phillip B. Bedient, Refai, H. S. & Newell C. J. - Ground Water Contamination - Prentice Hall
Publications, 4" Edition, 2008

2. Sharma, H. D. and Reddy, K. R. - Geoenvironmental Engineering, John Wiley & Sons (2004)

Rowe, R. K. - Geotechnical & Geoenvironmental Engineering Handbook, Kluwer Academic, 2001

4. Reddi, L. N. and Inyang, H. I. - Geoenvironmental Engineering Principles and Applications,
Marcel. Dekker, Inc., New York (2000).

5. LaGrega, M. D., Buckingham, P. L. and Evans, J. C. - Hazardous Waste Management, New York:
McGraw-Hill, 2001

w
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M.TECH.- | YEAR- | SEMESTER
GEOTECHNICAL ENGINEERING

ENVIRONMENTAL IMPACT ASSESSMENT (PE - 1)

UNIT - |

Introduction: Environment and its interaction with human activities - Environmental imbalances -
Attributes, Impacts, Indicators and Measurements -Concept of Environmental Impact Assessment
(EIA), Environmental Impact Statement, Objectives of EIA, Advantages and Limitations of EIA

UNIT - Il

Environmental Indicators - Indicators for climate - Indicators for terrestrial subsystems - Indicators for
aquatic subsystems - Selection of indicators - Socio-economic indicators - Basic information -
Indicators for economy - Social indicators - Indicators for health and nutrition - Cultural indicators -
Selection of indicators.

UNIT -1l

Environmental issues in water resource development - Land use - Soil erosion and their short and
long term effects - Disturbance and long term impacts - Changes in quantity and quality of flow -
Sedimentation - Environmental impact assessment of water resource development structures - Case
studies, Water Quality Impact Assessment - Attributes, Water Quality Impact Assessment of Water
Resources Projects, Data Requirements of Water Quality Impact Assessment for Dams, Impacts of
Dams on Environment, Case Studies.

UNIT - IV

Environmental Issues in Industrial Development: On-site and Off-site impacts during various stages of
industrial development, Long term climatic changes, Green house effect, Industrial effluents and their
impact on natural cycle, Environmental impact of Highways; Mining and Energy development.

UNIT -V
Methodologies for Carrying Environmental Impact ‘Assessment: Overview of Methodologies Adhoc,
Checklist, Matrix, Network, Overlays, Benefit.Cost-Analysis, Choosing A Methodology, Review Criteria.

REFERENCES:

1. Jain, R.K., Urban, L.V., Stracy, G.S., (1991), "Environmental Impact Analysis", Van Nostrand
Reinhold Co., New York

2. Rau, J.G. and Wooten; D.C., (1996), "Environmental Impact Assessment", McGraw Hill Pub.
Co., New York

3. UNESCO, (1987), "Methodological Guidelines for the Integrated Environmental Evaluation of
Water Resources Development”, UNESCO/UNEP, Paris

4. Canter, LW., (1997), "Environmental Impact Assessment”, McGraw Hill Pub. Co., New York.

14
www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice i .
www.FirstRanker.com R19 M. TEOMGEGTESHRECH MGG

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M.TECH.- | YEAR- | SEMESTER
GEOTECHNICAL ENGINEERING

ADVANCED GEOTECHNICAL ENGINEERING LAB — 1| (Lab — 1)

Course Objectives: To determine the Index and Engineering properties of soils under different
conditions.

Course Outcomes: At the end of the course, student will be able to
1. Conduct suitable laboratory tests based on the soil and its conditions,
2. Interpret the obtained soil test results
3. ldentify obtained soil test results to apply for a specific Civil Engineering project.

List of Experiments:

Classification of soils

Hydrometer Analysis

Determination of insitu density by core cutter and sand replacement methods
Scale effect of permeability

Effect of compactive effort on compaction of different soils

Variation of CBR values for different soils in soaked and unsoaked conditions
Effect of saturation on shear parameters from direct shear tests (tests to be conducted in
unsaturated as well as saturated condition)

8. Determination of shear parameters from unconfined compression tests

9. Determination of shear parameters from Triaxial Tests- UU Test

10. Triaxial Tests- CU Test with pore pressure

Noo,rwdE
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M.TECH.- | YEAR- | SEMESTER
GEOTECHNICAL ENGINEERING

GEOTECHNICAL COMPUTATIONAL LAB (Lab —1I)

Course Objectives: Using software student should be able
1. To determine bearing capacity of substrata and vertical stress distribution
2. To Analyze settlements of shallow foundations
3. To determine Load carrying capacity of piles
4. To check the stability of reinforced soil walls

Course Outcome: At the end of the course, student will be able to Identify, create and execute the
geotechnical model to analyze, Evaluate and Design Geotechnical structures using developed /
available software.

List of Experiments:

Presentation of field test data and borelog preparation

Bearing capacity of shallow foundations using different theories for different soils
Determination of Vertical Stress distribution under different loading conditions and planes
Settlement analysis of shallow foundations for different soils

Determination of Pile load carrying capacity under compression

Determination of lateral pile load capacity

Design of underreamed pile foundation

Design of Reinforced soil walls

© N OAMLONPE
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M.TECH.- | YEAR- | SEMESTER
GEOTECHNICAL ENGINEERING

RESEARCH METHODOLOGY AND IPR
Prerequisite: None

Course Objectives:
e To understand the research problem
e To know the literature studies, plagiarism and ethics
e To get the knowledge about technical writing
e To analyze the nature of intellectual property rights and new developments
e To know the patent rights

Course Outcomes: At the end of this course, students will be able to

e Understand research problem formulation.

e Analyze research related information

e Follow research ethics

e Understand that today’'s world is controlled by Computer, Information Technology, but
tomorrow world will be ruled by ideas, concept, and creativity.

e Understanding that when IPR would take such important place in growth of individuals &
nation, it is needless to emphasis the need of information about Intellectual Property Right to
be promoted among students in general & engineering in particular.

e Understand that IPR protection provides an incentive to inventors for further research work
and investment in R & D, which leads to creation of new and better products, and in turn
brings about, economic growth and social benefits.

UNIT-I:

Meaning of research problem, Sources of research sproblem, Criteria Characteristics of a good
research problem, Errors in selecting a research problem, Scope and objectives of research problem.
Approaches of investigation of solutions for research problem, data collection, analysis, interpretation,
Necessary instrumentations

UNIT-II;
Effective literature studies approaches, analysis, Plagiarism, Research ethics

UNIT-III:
Effective technical writing, how to write report, Paper. Developing a Research Proposal, Format of
research proposal, a presentation and assessment by a review committee

UNIT-IV:

Nature of Intellectual Property: Patents, Designs, Trade and Copyright. Process of Patenting and
Development: technological research, innovation, patenting, development. International Scenario:
International cooperation on Intellectual Property. Procedure for grants of patents, Patenting under
PCT.

UNIT-V:

Patent Rights: Scope of Patent Rights. Licensing and transfer of technology. Patent information

and databases. Geographical Indications. New Developments in IPR: Administration of Patent
System. New developments in IPR; IPR of Biological Systems, Computer Software etc. Traditional
knowledge Case Studies, IPR and IITs.
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TEXT BOOKS:

1.

Stuart Melville and Wayne Goddard, “Research methodology: an introduction for science &
engineering students™

2. Wayne Goddard and Stuart Melville, “Research Methodology: An Introduction”
REFERENCES:

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

2. Halbert, “Resisting Intellectual Property”, Taylor & Francis Ltd ,2007.

3. Mayall, “Industrial Design”, McGraw Hill, 1992.

4. Niebel, “Product Design”, McGraw Hill, 1974.

5. Asimov, “Introduction to Design”, Prentice Hall, 1962.

6. Robert P. Merges, Peter S. Menell, Mark A. Lemley, “Intellectual Property in New

Technological Age”, 2016.
7. Ramappa, “Intellectual Property Rights Under WTO”, S. Chand, 2008
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M. Tech. (GEOTECHNICAL ENGINEERING)

ENGLISH FOR RESEARCH PAPER WRITING (Audit Course - | & I1)
Prerequisite: None

Course objectives: Students will be able to:
e Understand that how to improve your writing skills and level of readability
e Learn about what to write in each section
e Understand the skills needed when writing a Title Ensure the good quality of paper at very
first-time submission

UNIT-I;
Planning and Preparation, Word Order, Breaking up long sentences, Structuring Paragraphs and
Sentences, Being Concise and Removing Redundancy, Avoiding Ambiguity and Vagueness

UNIT-II:
Clarifying Who Did What, Highlighting Your Findings, Hedging and Criticizing, Paraphrasing and
Plagiarism, Sections of a Paper, Abstracts. Introduction

UNIT-III:
Review of the Literature, Methods, Results, Discussion, Conclusions, The Final Check.

UNIT-IV:
key skills are needed when writing a Title, key skills are needed when writing an Abstract, key skills
are needed when writing an Introduction, skills needed when writing a Review of the Literature,

UNIT-V:

skills are needed when writing the Methods, skills needed when writing the Results, skills are needed
when writing the Discussion, skills are needed when writing the Conclusions. useful phrases, how
to ensure paper is as good as it could possibly be the first- time submission

TEXT BOOKS/ REFERENCES:
1. Goldbort R (2006) Writing for Science, Yale University Press (available on Google Books)
2. Day R (2006) How to Write and Publish a Scientific Paper, Cambridge University Press
3. Highman N (1998), Handbook of Writing for the Mathematical Sciences, SIAM. Highman'’s
book.
4. Adrian Wallwork, English for Writing Research Papers, Springer New York Dordrecht
Heidelberg London, 2011
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M. Tech. (GEOTECHNICAL ENGINEERING)

DISASTER MANAGEMENT (Audit Course -1 & II)
Prerequisite: None

Course Objectives: Students will be able to

e learn to demonstrate a critical understanding of key concepts in disaster risk reduction and
humanitarian response.

e critically evaluate disaster risk reduction and humanitarian response policy and practice from
multiple perspectives.

e develop an understanding of standards of humanitarian response and practical relevance in
specific types of disasters and conflict situations.

e critically understand the strengths and weaknesses of disaster management approaches,

¢ planning and programming in different countries, particularly their home country or the countries
they work in

UNIT-I:

Introduction:

Disaster: Definition, Factors and Significance; Difference Between Hazard and Disaster; Natural and
Manmade Disasters: Difference, Nature, Types and Magnitude.

Disaster Prone Areas in India:

Study of Seismic Zones; Areas Prone to Floods and Droughts, Landslides and Avalanches; Areas
Prone to Cyclonic and Coastal Hazards with Special Reference to Tsunami; Post-Disaster
Diseases and Epidemics

UNIT-II:

Repercussions of Disasters and Hazards:

Economic Damage, Loss of Human and Animal Life, Destruction of Ecosystem. Natural Disasters:
Earthquakes, Volcanisms, Cyclones, Tsunamis, Floods, Droughts and Famines, Landslides and
Avalanches, Man-made disaster: Nuclear Reactor Meltdown, Industrial Accidents, Oil Slicks and
Spills, Outbreaks of Disease and Epidemics, War and Conflicts.

UNIT-III:

Disaster Preparedness and Management:

Preparedness: Monitoring of Phenomena Triggering A Disaster or Hazard; Evaluation of Risk:
Application of Remote Sensing, Data from Meteorological and Other Agencies, Media Reports:
Governmental and Community Preparedness.

UNIT-IV:

Risk Assessment Disaster Risk:

Concept and Elements, Disaster Risk Reduction, Global and National Disaster Risk Situation.
Techniques of Risk Assessment, Global Co-Operation in Risk Assessment and Warning, People’s
Participation in Risk Assessment. Strategies for Survival.

UNIT-V:

Disaster Mitigation:

Meaning, Concept and Strategies of Disaster Mitigation, Emerging Trends In Mitigation. Structural
Mitigation and Non-Structural Mitigation, Programs of Disaster Mitigation in India.
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TEXT BOOKS/ REFERENCES:
1. R. Nishith, Singh AK, “Disaster Management in India: Perspectives, issues and strategies “’"New
Royal book Company.
2. Sahni, Pardeep Et. Al. (Eds.),” Disaster Mitigation Experiences and Reflections”, Prentice Hall of
India, New Delhi.
3. Goel S. L., Disaster Administration and Management Text and Case Studies”, Deep &Deep
Publication Pvt. Ltd., New Delhi.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M. Tech. (GEOTECHNICAL ENGINEERING)

SANSKRIT FOR TECHNICAL KNOWLEDGE (Audit Course - 1 & 1)
Prerequisite: None

Course Objectives:
e To get aworking knowledge in illustrious Sanskrit, the scientific language in the world
e Learning of Sanskrit to improve brain functioning
e Learning of Sanskrit to develop the logic in mathematics, science & other subjects enhancing
the memory power
e The engineering scholars equipped with Sanskrit will be able to explore the huge knowledge
from ancient literature

Course Outcomes: Students will be able to
e Understanding basic Sanskrit language
e Ancient Sanskrit literature about science & technology can be understood
e Being alogical language will help to develop logic in students

UNIT-I:
Alphabets in Sanskrit,

UNIT-II;
Past/Present/Future Tense, Simple Sentences

UNIT-III:
Order, Introduction of roots,

UNIT-IV:
Technical information about Sanskrit Literature

UNIT-V:
Technical concepts of Engineering-Electrical, Mechanical, Architecture, Mathematics

TEXT BOOKS/ REFERENCES:
1. “Abhyaspustakam” — Dr. Vishwas, Samskrita-Bharti Publication, New Delhi
2. “Teach Yourself Sanskrit” Prathama Deeksha-Vempati Kutumbshastri, Rashtriya Sanskrit
Sansthanam, New Delhi Publication
3. “India’s Glorious Scientific Tradition” Suresh Soni, Ocean books (P) Ltd., New Delhi.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M. Tech. (GEOTECHNICAL ENGINEERING)

VALUE EDUCATION (Audit Course - 1 & )
Prerequisite: None

Course Objectives: Students will be able to
e Understand value of education and self- development
¢ Imbibe good values in students
e Let the should know about the importance of character

Course outcomes: Students will be able to
e Knowledge of self-development
e Learn the importance of Human values
o Developing the overall personality

UNIT-I;
Values and self-development —Social values and individual attitudes. Work ethics, Indian vision of
humanism. Moral and non- moral valuation. Standards and principles. Value judgements

UNIT-II:

Importance of cultivation of values. Sense of duty. Devotion, Self-reliance. Confidence, Concentration.
Truthfulness, Cleanliness. Honesty, Humanity. Power of faith, National Unity. Patriotism. Love for
nature, Discipline

UNIT-III:
Personality and Behavior Development - Soul and Scientific attitude. Positive Thinking. Integrity and
discipline, Punctuality, Love and Kindness.

UNIT-IV:

Avoid fault Thinking. Free from anger, Dignity of labour. Universal brotherhood and religious
tolerance. True friendship. Happiness Vs suffering, love for truth. Aware of self-destructive habits.
Association and Cooperation. Doing best for saving nature

UNIT-V:

Character and Competence —Holy books vs Blind faith. Self-management and Good health. Science
of reincarnation, Equality, Nonviolence, Humility, Role of Women. All religions and same
message. Mind your Mind, Self-control. Honesty, Studying effectively

TEXT BOOKS/ REFERENCES:
1. Chakroborty, S.K. “Values and Ethics for organizations Theory and practice”, Oxford University
Press, New Delhi
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M. Tech. (GEOTECHNICAL ENGINEERING)

CONSTITUTION OF INDIA (Audit Course - | & Il)
Prerequisite: None

Course Objectives: Students will be able to:

e Understand the premises informing the twin themes of liberty and freedom from a civil rights
perspective.

e To address the growth of Indian opinion regarding modern Indian intellectuals’ constitutional
role and entitlement to civil and economic rights as well as the emergence of nationhood in
the early years of Indian nationalism.

e To address the role of socialism in India after the commencement of the Bolshevik Revolution
in 1917 and its impact on the initial drafting of the Indian Constitution.

Course Outcomes: Students will be able to:

o Discuss the growth of the demand for civil rights in India for the bulk of Indians before the
arrival of Gandhi in Indian politics.

o Discuss the intellectual origins of the framework of argument that informed the
conceptualization of social reforms leading to revolution in India.

e Discuss the circumstances surrounding the foundation of the Congress Socialist Party [CSP]
under the leadership of Jawaharlal Nehru and the eventual failure of the proposal of direct
elections through adult suffrage in the Indian Constitution.

¢ Discuss the passage of the Hindu Code Bill of 1956.

UNIT-I:
History of Making of the Indian Constitution: History Drafting Committee, (Composition &
Working), Philosophy of the Indian Constitution: Preamble, Salient Features.

UNIT-II:

Contours of Constitutional Rights & Duties: Fundamental Rights Right to Equality, Right to
Freedom, Right against Exploitation, Right to Freedom of Religion, Cultural and Educational
Rights, Right to Constitutional Remedies, Directive Principles of State Policy, Fundamental
Duties.

UNIT-III:

Organs of Governance: Parliament, Composition, Qualifications and Disqualifications, Powers and
Functions, Executive, President, Governor, Council of Ministers, Judiciary, Appointment and
Transfer of Judges, Qualification, Powers and Functions.

UNIT-IV:

Local Administration: District's Administration head: Role and Importance, Municipalities:
Introduction, Mayor and role of Elected Representative, CEO of Municipal Corporation. Pachayati
raj: Introduction, PRI: Zila Pachayat. Elected officials and their roles, CEO Zila Pachayat: Position
and role. Block level: Organizational Hierarchy (Different departments), Village level: Role of
Elected and Appointed officials, Importance of grass root democracy.

UNIT-V:

Election Commission: Election Commission: Role and Functioning. Chief Election Commissioner
and Election Commissioners. State Election Commission: Role and Functioning. Institute and
Bodies for the welfare of SC/ST/OBC and women.
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TEXT BOOKS/ REFERENCES:
1. The Constitution of India, 1950 (Bare Act), Government Publication.
2. Dr. S. N. Busi, Dr. B. R. Ambedkar framing of Indian Constitution, 1st Edition, 2015.
3. M. P. Jain, Indian Constitution Law, 7th Edn., Lexis Nexis, 2014.
4. D.D. Basu, Introduction to the Constitution of India, Lexis Nexis, 2015.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M. Tech. (GEOTECHNICAL ENGINEERING)

PEDAGOGY STUDIES (Audit Course -1 & II)
Prerequisite: None

Course Objectives: Students will be able to:
¢ Review existing evidence on the review topic to inform programme design and policy making
undertaken by the DfID, other agencies and researchers.
o |dentify critical evidence gaps to guide the development.

Course Outcomes: Students will be able to understand:
e What pedagogical practices are being used by teachers in formal and informal classrooms in
developing countries?
e What is the evidence on the effectiveness of these pedagogical practices, in what conditions,
and with what population of learners?
e How can teacher education (curriculum and practicum) and the school curriculum and
guidance materials best support effective pedagogy?

UNIT-I:

Introduction and Methodology: Aims and rationale, Policy background, Conceptual framework and
terminology Theories of learning, Curriculum, Teacher education. Conceptual framework,
Research questions. Overview of methodology and Searching.

UNIT-II;
Thematic overview: Pedagogical practices are being used by teachers in formal and informal
classrooms in developing countries. Curriculum, Teacher education.

UNIT-III:

Evidence on the effectiveness of pedagogical practices, Methodology for the indepth stage: quality
assessment of included studies. How can teacher education (curriculum and practicum) and the
scho curriculum and guidance materials best support effective pedagogy? Theory of change.
Strength and nature of the body of evidence for effective pedagogical practices. Pedagogic theory
and pedagogical approaches. Teachers’ attitudes and beliefs and Pedagogic strategies.

UNIT-IV:

Professional development: alignment with classroom practices and follow-up support, Peer support,
Support from the head teacher and the community. Curriculum and assessment, Barriers to
learning: limited resources and large class sizes

UNIT-V:
Research gaps and future directions: Research design, Contexts, Pedagogy, Teacher education,
Curriculum and assessment, Dissemination and research impact.

TEXT BOOKS/ REFERENCES:
1. Ackers J, Hardman F (2001) Classroom interaction in Kenyan primary schools, Compare, 31
(2): 245-261.
2. Agrawal M (2004) Curricular reform in schools: The importance of evaluation, Journal of
Curriculum Studies, 36 (3): 361-379.

26
www.FirstRanker.com



:l » FirstRanker.com

A Firstranker's choice i .
www.FirstRanker.com R19 M. TEOMGEGTESHRECH MGG

3. Akyeampong K (2003) Teacher training in Ghana - does it count? Multi-site teacher education
research project (MUSTER) country report 1. London: DFID.

4. Akyeampong K, Lussier K, Pryor J, Westbrook J (2013) Improving teaching and learning of
basic maths and reading in Africa: Does teacher preparation count? International Journal
Educational Development, 33 (3): 272—-282.

5. Alexander RJ (2001) Culture and pedagogy: International comparisons in primary education.
Oxford and Boston: Blackwell.

6. Chavan M (2003) Read India: A mass scale, rapid, ‘learning to read’ campaign.

7. www.pratham.org/images/resource%20working%20paper%202.pdf.
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M. Tech. (GEOTECHNICAL ENGINEERING)

STRESS MANAGEMENT BY YOGA (Audit Course - | & II)
Prerequisite: None

Course Objectives:
e To achieve overall health of body and mind
e To overcome stress

Course Outcomes: Students will be able to:
e Develop healthy mind in a healthy body thus improving social health also
e Improve efficiency

UNIT-I;
Definitions of Eight parts of yog. (Ashtanga)

UNIT-II:
Yam and Niyam.

UNIT-III:

Do’s and Don't’s in life.

i) Ahinsa, satya, astheya, bramhacharya and aparigraha
i) Shaucha, santosh, tapa, swadhyay, ishwarpranidhan

UNIT-IV:
Asan and Pranayam

UNIT-V:
i) Various yog poses and their benefits for mind & body
i) Regularization of breathing techniques and its effects-Types of pranayam

TEXT BOOKS/ REFERENCES:
1. *Yogic Asanas for Group Tarining-Part-1": Janardan Swami Yogabhyasi Mandal, Nagpur
2."Rajayoga or conquering the Internal Nature” by Swami Vivekananda, Advaita Ashrama
(Publication Department), Kolkata
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JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
M. Tech. (GEOTECHNICAL ENGINEERING)

PERSONALITY DEVELOPMENT THROUGH LIFE ENLIGHTENMENT SKILLS
(Audit Course -1 & II)
Prerequisite: None
Course Objectives:
e Tolearn to achieve the highest goal happily
e To become a person with stable mind, pleasing personality and determination
e To awaken wisdom in students

Course Outcomes: Students will be able to
e Study of Shrimad-Bhagwad-Geeta will help the student in developing his personality and
achieve the highest goal in life
e The person who has studied Geeta will lead the nation and mankind to peace and prosperity
e Study of Neetishatakam will help in developing versatile personality of students

UNIT-I;

Neetisatakam-Holistic development of personality
e Verses- 19,20,21,22 (wisdom)
e Verses- 29,31,32 (pride & heroism)
o Verses- 26,28,63,65 (virtue)

UNIT-II;

Neetisatakam-Holistic development of personality
e Verses- 52,53,59 (dont’s)
e Verses- 71,73,75,78 (do’s)

UNIT-III:

Approach to day to day work and duties.
e Shrimad Bhagwad Geeta: Chapter 2-Verses 41, 47,48,
e Chapter 3-Verses 13, 21, 27, 35, Chapter 6-Verses 5,13,17, 23, 35,
e Chapter 18-Verses 45, 46, 48.

UNIT-IV:

Statements of basic knowledge.
e Shrimad Bhagwad Geeta: Chapter2-Verses 56, 62, 68
e Chapter 12 -Verses 13, 14, 15, 16,17, 18
e Personality of Role model. Shrimad Bhagwad Geeta:

UNIT-V:
e Chapter2-Verses 17, Chapter 3-Verses 36,37,42,
e Chapter 4-Verses 18, 38,39
e Chapterl8 — Verses 37,38,63

TEXT BOOKS/ REFERENCES:
1. “Srimad Bhagavad Gita” by Swami Swarupananda Advaita Ashram (Publication Department),
Kolkata.
2. Bhartrihari's Three Satakam (Niti-sringar-vairagya) by P.Gopinath, Rashtriya Sanskrit
Sansthanam, New Delhi.
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