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Programme Outcomes for Engineering Post Graduate Programme 

PO_1: Disciplinary knowledge: Accomplish vertical expertise in chosen discipline and 

enhance ability to function in multidisciplinary domains. 

PO_2: Research aptitude: Ability and aptitude to exercise research intelligence in 

investigations/ innovations and to communicate the findings in a clear, concise manner. 

PO_3: Project management: Develop and apply knowledge of engineering and management 

principles to manage a project in a multidisciplinary environment. 

PO_4: Ethics: Gain knowledge of ethical principles and commit to professional ethics  

PO_5: Self-directed lifelong learning: Ability to identify appropriate resources and learn 

independently for projects, research etc. using online resources. 

 

Programme Specific Outcome (PSO) for Engineering Post Graduate Programme 

PSO_1:Design and develop infrastructural facility using concepts of Mathematics, Civil 

Engineering and other related disciplines to meet end users’ objectives. 

PSO_2:Test and analyze the quality of various civil engineering materials and to integrate the 

same to assure quality in construction. 

PSO_3:Ensure the holistic growth through the awareness of effective communication, ethical 

responsibilities and physical/mental fitness.  

PSO_4:  Build a solid foundation in the domain of Civil Engineering for developing analytical, 

technical, professional & management skills 
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SEMESTER I 

 

L: Lecture, T: Tutorial, P: Practical, ESE: End Semester Examination T.A: Teacher's 

Assessment. 
 

Program Elective -I (CIE Annexure - I) 
 

 

 

 

 

 

 

 
Sl. 
No 

 
Subject 
Code 

 
 

Subject 

 
Periods per 

Week 

Scheme of 
Examination 

 
Total 
Marks 

 
Credit 

L+(T+P)/2 Theory / 
Practical 

L T P PRE ESE   

1. 
SOE-M-

SE101 

Introduction to 

Earthquake 
Engineering 

3 1 .. 50 50 100 4 

2. SOE-M-
SE102 

Advanced Solid 
Mechanics 

3 1 .. 50 50 100 4 

3. SOE-M-
SE103 

Structural  Dynamics 3 1 .. 50 50 100 4 

4. SOE-M-
SE104 

Matrix Methods in 
Structural Analysis 

3 1 .. 50 50 100 4 

5. SOE-M-
SE105 
(1-3) 

Program Elective 
(Annexure -I) 

3 1 .. 50 50 100 4 

6. SOE-M-
SE106 

Structural Dynamics 
Lab 

.. .. 4 50 50 100 2 

7. 
SOE-M-
SE107 

Matrix Method in 
Structural analysis 
Lab 

.. .. 4 50 50 100 2 

8. SOE-M-
SE108 

Research Seminar-I    25 25 50 2 

Total 15 5 8 375 375 750 26 

Sr. 
No. 

Subject Code Name of the Courses 

1 
SOE-M-SE105 

(1) 
Theory of Structural Stability 

2 
SOE-M-SE105 

(2) 
Structural Optimization 

3 
SOE-M-SE105 

(3) 
Structural Health Monitoring 
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SEMESTER II 

 
Sl. 
No 

 
Subject 
Code 

 
 

Subject 

 
Periods per 

Week 

Scheme of 
Examination  

Total 
Marks 

 
Credit 

L+(T+P)/2 
Theory / 
Practical 

L T P PRE ESE 

 
1. 

SOE-M-
SE201 

FEM in 
Structural 

Engineering 

 
3 

 
1 

 
.. 

 
50 

 
50 

 
100 

4 

2. 
SOE-M-
SE202 

Theory of Plates 
and Shells 

3 1 .. 50 50 100 4 

3. 
SOE-M-
SE203 

Advanced Steel  
Design 

3 1 .. 50 50 100 4 

 
4. 

SOE-M-
SE204 
(1-4) 

Program Elective 
– II (PE Annexure 

– II) 

 
3 

 
1 

 
.. 

 
50 

 
50 

 
100 

4 

 
5. 

SOE-M-
SE205 

FEM Lab 
 

.. 
 

.. 
 
4 

 
50 

 
50 

 
100 

2 

6. 
SOE-M-
SE206 

Numerical 
Analysis of Steel 
Structure Lab 

.. .. 4 50 50 100 2 

7. 
SOE-M-
SE207 

Research 
Seminar-II 

   25 25 50 2 

Total 12 4 8 325 325 650 22 

 

L: Lecture, T: Tutorial, P: Practical, ESE: End Semester Examination T.A: 

Teacher's assessment. 
 

 
Program Elective II (PE Annexure – II) 

 

 

 

 

  

Sr. 
No. 

Subject Code Name of the Courses 

1 
SOE-M-SE204 

(1) 
Advanced Design of Foundation 

2 
SOE-M-SE204 

(2) 
Advanced Design of RCC 
Structure 

3 
SOE-M-SE204 

(3) 
Soil Structure Interaction 

4 
SOE-M-SE204 

(4) 
Design of Industrial Structure 
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Course Description: 
The course on Introduction to Earthquake Engineering provides the fundamental 
concepts, principles and application of earthquake engineering in seismic analysis and 
design of structures. 
The course begins with the Seismology explaining the causes of occurrence of 
earthquake and its characterization. The seismic analysis of the structures under 
earthquake excitation is developed. The structural system modeled as discrete and 
continuous system. 
 

Course Outcomes: 

Students will be able: 

 

Syllabus 

UNIT- I  

Introduction to earthquake phenomenon, Origin of earthquakes, Engineering geology, 

Seismicity of the world, Faults, Earth's Interior and Plate Tectonics, Causes of 

Earthquakes and Seismic Waves, Propagation of earthquake waves.  

 

UNIT- II  

Quantification of earthquake (magnitude, energy, intensity of earthquake), 

Measurements of earthquake (accelerograph, accelogram recording), case study: 

Seismic Hazard Analysis of latest earthquake world over. 

 

UNIT- III  

Determination of magnitude, Epicental distance, focal depth, etc. Ground motion and 

their characteristics, Factors affecting ground motions, case study: Seismic 

Parameters Analysis of latest earthquake world over. 

 

Programme:   M.Tech. Semester : I  

Name of the 
Course: 

Introduction to 
Earthquake Engineering 

Course Code: SOE-M-SE101 

Credits : 4 No of Hours : 4 Hrs/Week 

Max Marks: 
 

100   

CO1 
To understand the fundamentals of earthquake engineering and seismicity 

conditions of the country and world.  

CO2 To perform site specific deterministic seismic hazard analysis.  

CO3 
To analyze earthquake characteristics and associated effects on structures, 

including linear responses.  
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UNIT- IV  

Concept of Response Spectrums of Earthquake, generation of site-specific spectrum, 

Time History Records and Frequency Contents of Ground Motion, Estimation of Peak 

Ground Acceleration, Earthquake design spectrum and inelastic spectra.   

 

UNIT- V  

Concept of earthquake Resistant design, design philosophy, four virtues of Earthquake 

Resistant Design (EQRD): Stiffness, Strength, ductility and Configurations, 

Introduction toCapacity design concepts, Introduction to IS:1893, Codal Coefficient 

and Response Spectrum Method. 

 

Text Books:  

1. Earthquake Resistance Design for Engineers and Architects, Dowrick, D. L. John 

Willey & Sons, 2 nd Edition, 1987. 

2. Earthquake Design Criteria, Housner, G. W. &Jenning, P.C.  Earthquake 

Engineering Research Institute, Oakland, California, USA, 1982.  

3. Earthquake Spectra & Design, Earthquake Design Criteria, Newmark, N. M. & 

Hall, W.J. 1982.  

4. Geotechnical Earthquake Engineering, Kramer, S. L.  Prentice Hall, New Jersey, 

1996. 

5. Seismic analysis of structures by T. K. Dutta 

 

Reference Books: 

1. Design of Earthquake Resistance Buildings, Wakabayashi, M., McGraw Hill Books 

Company, 1986.  

2. Introduction to Earthquake Engineering, Okamoto, S.  University of Tokyo press, 

2nd Edition, 1984.  

 

Assessment: 

Assessment includes attendance, class work, tutorials, assignments, quizzes, exams. 

CO-PO&PSO Correlation 

Course Name: Introduction to Earthquake Engineering 

  Program Outcomes PSOs 

Course 

Outcomes 

1 2 3 4 5 1 2 3 4 

CO1: 3 3   2    3 

CO2: 3 2    3   3 

CO3: 3 2   2 3   3 

Note:1: Low 2.: Moderate 3: High 
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Programme:   M.Tech. Semester : I  

Name of the 
Course: 

Advanced Solid 
Mechanics  

Course Code: SOE-M-SE102 

Credits : 4 No of Hours : 4 Hrs/Week 

Max Marks: 100   

Course Description: 
In this course ‘Advanced Solid Mechanics’ a general theory available to study the 
response of solids to applied forces will be developed and will be used to study simple 
boundary value problems. The aim of the course would be to inculcate in the reader 
some of the available tools to analyze a structure and to elucidate the simplifying 
assumptions made to make the structure analyzable.  
 
Course Objectives: 
Students will be able: 
 

CO1 Solve the advanced practical problems related to the theory of elasticity, 
concepts of stress and strain, strain energy, and failure criteria. 

CO2 Propose materials and structural elements to the analysis of complex 
structures. 

 
Syllabus 
 
UNIT- I  
Theory of 3D Stresses: Introduction to stress tensor components,Analysis of stress 
and strain, stress components on an arbitrary plane, Equilibrium equations, Stress 
transformation, Principal stresses, invariants, stress Boundary conditions. Mohr’s 
circle for the three dimensional state of stress. 
 
UNIT- II  
Theory of 3D Strains: Introduction to strain tensor components, Strain 
transformation. Principal Strains, Compatibility. Stress-strain relationship, 
Generalized Hooke’s law, Strain-energy,Illustrative problems. 
 
UNIT- III  
Elastic Constants (Relation b/w E, K and U), Uniaxial Tension Test Conditions 
affecting mechanical properties, Members subjected to Uniaxial stress, Thermal 
Stress, Illustrative problems.  
 
UNIT- IV  
St. Venant's principle, Plane stress and plane strain problems in Cartesian and polar 
coordinates, Stress functions, axisymmetric problems.  
 
UNIT- V  
Stress concentration, Unsymmetrical bending and Torsion. Theory of Failure. 
Significance of the theories of failure, mohr’s theory of failure Introduction to plasticity 
for metals. Ideally plastic solids.  
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Text Books: 
 

1. Advanced Mechanics of Solid, L.S. Srinath, 3rd ed., McGraw-Hill Education, 
2009.  

2. Theory of Elasticity, S.P. Timoshenko and J. N. Goodier, 3rd ed., McGraw-Hill 
Education, 2010. 

 
Reference Books: 

1.  Theory of Elasticity, M. Filonenko-Borodich,  University Press of the Pacific, 
2003. 

2. Advance Mechanics of Solid by R.C. Hibbeler Beer & Johnson Boresi, A.P., 
and Sidebottom 1947. 

 
Assessment: 
Assessment includes attendance, class work, tutorials, assignments, quizzes, exams. 
 
 

CO-PO&PSO Correlation 

 

Course Name: Advanced Solid Mechanics 

  Program Outcomes PSOs 

Course 

Outcomes 

1 2 3 4 5 1 2 3 4 

CO1: 3    3 2 2  3 

CO2: 2 2   3 2 3  2 

Note:1: Low 2.: Moderate 3: High 
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Programme:   M.Tech. Semester : I  

Name of the 
Course: 

Structural Dynamics  Course Code: SOE-M-SE103 

Credits : 4 No of Hours : 4 Hrs/Week 

Max Marks: 100   

 

Course Description: 

Structural dynamics is a basic core course at the Master’s level in Structural 
Engineering and an advanced elective course at the undergraduate level in Civil 
Engineering programme at many universities in India. The present Structural 

Dynamics course introduces the basic concepts of dynamic loading and the response 
of structures to such loads, and then uses these concepts to illustrate applications in 
practical structures. 

Course Outcomes: 
Students will be able to: 

 
Syllabus 
 
UNIT- I  
Sources of vibration, types of excitations, Principle and working of piezoelectric 
transducers, Spring action and damping; Degrees of freedom; Application of Newton’s 
laws, D’Alembert’s principle, Single degree of freedom systems; Mathematical model of 
physical systems; Free vibrations of un-damped and viscously damped systems; 
Coulomb damping, viscous damping. 
 
UNIT- II  
Response of viscously damped SDOF systems to harmonic excitation; Vibration 
Isolation, Force transmissibility and base motion; Principle of vibration measuring 
instruments; Equivalent viscous damping; structural damping, Response of an un-

damped SDOF to short duration impulse; unit impulse response.  
 
UNIT- III  
Response of un-damped system of rectangular, triangular and ramp loading; response 
to general dynamic excitation; Duhamel integral method. Generation and use of 
response spectra, Numerical evolution of dynamic response of linear systems, 
 
 
 
 

CO1 
Convert structure into various SDOF systems and find response of free and 

force vibration (harmonic, periodic and transient). 

CO2 
Find natural frequency and mode shapes of MDOF system and carry out 

modal analysis. 
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UNIT- IV  
Multiple degree of Freedom system: Vibration of MDOF systems; Response of MDOF to 
harmonic excitation, mode superposition, vibration absorber, Fourier transformation, 
Lagrange equation and their application to lumped parameter models of MDOF.  
 
UNIT- V 
Methods of solving Eigen value problems; Dynamic response of MDOF systems-
response spectrum and modal superposition method. Response of continuous systems 
to dynamic loads. Energy Principle, Rayleigh-Ritz method. 
 
Text Books: 
1. Dynamics of Structures, Chopra, A. K. (1995).  (Vol. 3). New Jersey: Prentice Hall. 
2. Dynamics of Structures, Clough, R. W., &Penzien, J. (1993).  vol. 2.  
3. Dynamics of Structures, Humar, J. L.  Prentice-Hall, Englewood Cliffs, NJ, 1990. 
4. Structural Dynamics: theory and computation, Paz, M. Springer India 
pvt.Ltd(2012). 
5. Advanced Dynamics. Timoshenko, S. P., & Young, D. H. McGraw Hill, (1948).   
 
Reference Books: 
 
1. Elements of Vibration Analysis, Meirovitch, L. McGraw-Hill, (1975). 
2. Introduction to Structural Dynamics, J. M., & Testa, B. (1964). 
3. Fundamentals of Structural Dynamics, Craig, R. R., &Kurdila, A. J. John  
    Wiley & Sons. (2006).   
4.Elements of Earthquake Engineering and Structural Dynamics, Filiatrault, A.(2013).  
5. Structural Dynamics for Engineers, Buchholdt, H. A. (1997), Thomas Telford.  
6. Dynamics of Structures, Paultre, P. (2013), John Wiley & Sons. 
 
 
 
Assessment: 
Assessment includes attendance, class work, tutorials, assignments, quizzes, exams. 
 

CO-PO&PSO Correlation 

 

Course Name: Structural Dynamics 

  Program Outcomes PSOs 

Course 

Outcomes 

1 2 3 4 5 1 2 3 4 

CO1: 3 2   2 2   3 

CO2: 3 2   2 2 1  2 

Note:1: Low 2.: Moderate 3: High 
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Programme:   M.Tech. Semester : I  

Name of the 
Course: 

Matrix Methods in 
Structural Analysis  

Course Code: SOE-M-SE104 

Credits : 4 No of Hours : 4 Hrs/Week 

Max Marks: 100   

 
Course Description: 
This course at PG level generally provides the fundamental concepts of stiffness and 
flexibility approach which is essential to understand the structural behaviour. 
 
Course Outcomes: 
The students shall acquire;  
 

 
Syllabus 
 
UNIT- I  

Introduction to stiffness and flexibility approach, Cholesky Decomposition method , 

Gauss elimination method Formulation of algorithm for Gauss elimination method , 

static condensation, substructure technique. Stiffness matrix for spring, Bar, torsion, 

Assembly of structure stiffness matrix with structural load vector. 

UNIT- II 
Analysis of beam (2D), Introduction to local and global coordinate systems, 
transformation matrix, plane truss and plane frame subjected to joint loads.  
 
UNIT- III  
Analysis of structure under temperature loading, lack of fit and inclined support 
conditions. Problems on beam on elastic foundation.  

 
UNIT- IV  
Formulation of algorithm for stiffness approach and solutions in C++ /MATLAB for 
spring element, bar problem. Formulation of algorithm for Problems on beam on 
elastic foundation in C++ /MATLAB.  
 
UNIT- V  
Solutions in C++ /MATLAB for plane truss and plane frame subjected to joint and 
member loads. 
 

CO1 Knowledge of development of stiffness matrix for prismatic members. 

CO2 Knowledge of matrix computations. 

CO3 
Ability to analyze determinate and indeterminate plane and space truss / 

frame system. 
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Text Books: 
1) Matrix Methods of Structural Analysis – Godbole and Sonparate 
2) Structural analysis – A matrix approach by G.S.Pandit and Gupta 
3) Matrix Analysis of Frame Structure-Wever/Gere 
4) Advanced Structural analysis by Devdas Menon  
 
Reference Books: 
1) Numerical Methods for Engineering by Steven C. Chapra, Raymond P. Canale 
2) Matrix Methods of Structural Analysis, Kanchi, M. B. (1993),  New Age 
International.  
3) Matrix Analysis of Structures SI Version, Kassimali, A. (2011), Cengage Learning.  
4) Concepts and applications of finite element analysis, Cook, R.D.(2007),John Wiley & 
Sons. 
5) Matrix Methods of Structural Analysis, Wang, C.K.,International Textbook Compant 
1970.  
 
Assessment: 
Assessment includes attendance, class work, tutorials, assignments, quizzes, exams. 
 

CO-PO&PSO Correlation 

 

Course Name: Matrix methods in Structural Analysis 

  Program Outcomes PSOs 

Course 

Outcomes 

1 2 3 4 5 1 2 3 4 

CO1: 3    1 2   3 

CO2: 2    1 2  2  

CO3: 3 2   2 3  2 3 

Note:1: Low 2.: Moderate 3: High 
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Programme:   M.Tech. Semester : I  

Name of the 
Course: 

Theory of Structural 
Stability 

Course Code: SOE-M-SE104(1) 

Credits : 4 No of Hours : 4 Hrs/Week 

Max Marks: 100   

 

Course Description: 

This course is meant primarily for senior undergraduate and post-graduate students 
in Civil, Aerospace and Mechanical Engineering. 
Major topics covered are: stability of discrete systems; buckling of columns; buckling 
of beam-columns and frames; buckling of thin rectangular plates; torsional and 
lateral-torsional buckling. 
 
Course Objectives: 
Students will be able to: 
 

 
 
Syllabus 
 
UNIT- I  
Fundamental concepts: Concept of stability, instability and bifurcation, different forms 
of structural instability, analytical approaches of stability analysis.  
 
UNIT- II  
Columns: Governing differential equation, cases of standard boundary conditions, 
effective length concept, elastically restrained column, column with geometric 
imperfections, eccentrically loaded column, large deflection analysis. Inelastic 
Buckling.  
 
UNIT- III  
Beam-columns & frames: Standard cases of beam columns, continuous columns and 
beam columns, single-storey frames, frames with sway and no-sway, buckling analysis 
using stiffness method, Haarman’s method  
 
UNIT- IV  
Elastic buckling of thin plates: Governing differential equation and boundary 
conditions, Equilibrium and energy approach, Post-buckling analysis.  
 
UNIT- V  
Lateral-torsional buckling: Torsional buckling, torsional-flexural buckling, lateral 
buckling of beams with symmetric I-section.  
 

CO1 
The students are expected to be able to apply the theory of elastic stability, 

to study the buckling of beams, columns, frames and plates. 
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NOTE: Application of basic principles of theory of structural stability as 
described in above units using computer programme is envisaged. 
 
 
Text Books: 
1. Stability of Structures, Ashwini Kumar, Allied Publishers, New Delhi, 1998. 
 2. Principles of Structural Stability Theory, Alexander Chajes, Prentice-Hall, 1974.  
 3. Stability Analysis and Design of Structures, Gambhir, MurariK, Springer,  
New Delhi 2004. 
 
Reference Books: 
1)  Elastic Stability of Structural Elements, N.G.R. Iyengar, Macmillan India, 2007.  
2) Theory of Elastic Stability, S.P. Timoshenko and J.M. Gere, McGraw-Hill, 2nd 
edition, 1961. 
 
 
Assessment: 
Assessment includes attendance, class work, tutorials, assignments, quizzes, exams. 
 

CO-PO&PSO Correlation 

 

Course Name: Theory of Structural Stability 

  Program Outcomes PSOs 

Course 

Outcomes 

1 2 3 4 5 1 2 3 4 

CO1: 3    1 3 2 2 3 

Note:1: Low 2.: Moderate 3: High 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



OP JINDAL UNIVERSITY 
OP Jindal Knowledge Park, Punjipatra, Raigarh-496109 

Department of Civil Engineering 

 

 

 
 
 

 

Programme:   M.Tech. Semester : I  

Name of the 
Course: 

Structural Optimization  Course Code: SOE-M-SE105 (2) 

Credits : 4 No of Hours : 4 Hrs/Week 

Max Marks: 100   

 

Course Description:Structural optimization is a discipline dealing with optimal design 
of load-carrying mechanical structures.  
 
Course Outcomes: 
Students will be able to: 
 

 

Syllabus 
 
UNIT- I  
Optimal cross-section area profile for the stiffest bar under arbitrary loading. 
Including the governing equations in the weak form. Imposing upper and lower limits 
on the area of cross-section. 
 
UNIT- II  
Min-max type problems with stress constraints. Min-max type stress constraint. 
Deflection constraint at a point. 
 
UNIT- III  
Worst load determination, A case of a single scalar unknown along with an unknown 
function. Revisiting of the concepts with beam examples.  
 
UNIT- IV  
Design for deflection problem for a beam. Numerical implementation of structural 
optimization. Beam optimization problem using the optimality criteria method. 
 
UNIT- V  
Truss and frame optimization problem for the desired deflection and an inkling of 
topology optimization problem. 
 
 

CO1 
Understand the concepts of Optimization problems in the Structural 
Engineering. 

CO2 Know the different methods for the Optimization problems. 

CO3 
Understand the concepts of Linear and Non-Linear Programming 
techniques.  

CO4 Understand the concepts of Stochastic Optimization Methods.  

CO5 Understand the concepts of Genetic Algorithm based Optimization Methods. 
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Text Books: 
 1. Calculus of Variations, M. Gelfand and S. V. Fomin Dover publications 
 2. Variational Methods in Optimization, Smith, D. R., Dover Publications, 1998. 
 3. Elements of Structural Optimization, Haftka, R. T. and Gurdal, Z., Kluwer 
Academic Publishers, 1992. 
 
Reference Books: 
1) Elements of Structural Optimization, Haftka, R. T. and Gurdal, Z., Kluwer Academic 
Publishers, 1992. 
 
Assessment: 
Assessment includes attendance, class work, tutorials, assignments, quizzes, exams. 
 

CO-PO&PSO Correlation 

 

Course Name:  Structural Optimization 

  Program Outcomes PSOs 

Course 

Outcomes 

1 2 3 4 5 1 2 3 4 

CO1: 2 2   2 3 1 2 2 

CO2: 2 2   2 3 1 2 2 

CO3: 2    1 3 3  3 

CO4:  2 2   1 2 0  2 

CO5: 2 2   1 2 0  1 

Note:1: Low 2.: Moderate 3: High 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



OP JINDAL UNIVERSITY 
OP Jindal Knowledge Park, Punjipatra, Raigarh-496109 

Department of Civil Engineering 

 

 

 
 
 

 

Programme:   M.Tech. Semester : I  

Name of the 
Course: 

Structural Health 
Monitoring  

Course Code: SOE-M-SE105(3) 

Credits : 4 No of Hours : 4 Hrs/Week 

Max Marks: 100   

 

Course Description:Structural health monitoring (SHM) refers to the process of 
implementing damage detection and characterization strategy for engineering 
structures Here damage is defined as changes to the material and/or geometric 
properties of a structural system, including changes to the boundary conditions and 
system connectivity, which adversely affect the system's performance.  
 
Course Outcomes: 
Students will be able to: 
 

CO1 To understand the structural health issue and identify. 

CO2 To suggest techniques for health monitoring. 

CO3 To perform health procedure and draw appropriate conclusion 

CO4 To suggest optimized solution. 

 
Syllabus 
 
UNIT- I  
Introduction: Definition, Principles, significance of SHM, potential applications in Civil, 
Naval, Aerospace & Manufacturing Engineering 
 
UNIT - II  
Operational Evaluation: Sensor technology, piezoelectric wafer active sensors, data 
acquisition and cleaning procedures, elastic waves in solid structures, guided waves 
 
UNIT -III 
Feature Extraction methods: Identifying damage sensitive properties, signal 
processing, Fourier and short term Fourier transform, wavelet analysis 
 
UNIT- IV 
Pattern Recognition: State-of-Art damage identification and pattern reorganization 
methods, neural networks, Feature extraction algorithms 
 
UNIT -V 
Case studies: SHM based flaw detection in mechanical structures- Integrity and 
damage recognition in plates and pipes, defect identification in weld joints, wear 
monitoring in cutting tools 
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Text Books: 

1. Structural Health Monitoring, Claus-Peter Fritzen and Alfredo Guemes, Daniel 
Balageas, John Wiley & Sons, 2006.   

2. Structural Health Monitoring with Piezoelectric wafer Active Sensors, Victor 
Giurgiutiu,  Academic Press, 2008. 
 
 

Reference Books: 
 
1. Structural Health Monitoring: Current Status and Perspectives, Fu Ko Chang 

 
 
Assessment: 
Assessment includes attendance, class work, tutorials, assignments, quizzes, exams. 
 

CO-PO&PSO Correlation 

 

Course Name: Structural Health Monitoring 

  Program Outcomes PSOs 

Course 

Outcomes 

1 2 3 4 5 1 2 3 4 

CO1: 3 2   2 3   2 

CO2: 2     3   3 

CO3: 1     3   3 

CO4:  2 2    3    

Note:1: Low 2.: Moderate 3: High 
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Course Description: The Structural Analysis courses at PG level generally provide the 
fundamental concepts which are suitable for hand calculations. 

 
Course Outcomes: 
Students will be able to: 

 
List of Experiments: 

1. To find the time period of compound pendulum  

2. To compare natural frequency of SDOF system using C++/MATLAB and Physical 

verification in Lab. 

3. To compare natural frequency of two DOF system using C++/MATLAB and Physical 

verification in Lab. 

4. To compare natural frequency of three DOF system using C++/MATLAB and 

Physical verification in Lab. 

5. To observe liquefaction of soil  

6. To observe phenomenon of vibration absorption  

7. Frequency analysis of MDOF system using C++/MATLAB and Physical verification 

in Lab. 

8. Generation of response spectrum. 

9. Response of MDOF system using modal superposition using C++/MATLAB and 

Physical verification in Lab. 

10. Response spectrum analysis of MDOF system using C++/MATLAB and Physical 

verification in Lab. 

 

 

Programme:   M.Tech. Semester : I 

Name of the 
Course: 

Structural Dynamics Lab  Course Code: SOE-M-SE106 

Credits : 2 No of Hours : 2 Hrs/Week 

Max Marks: 50   

CO1 

At the completion of this course, the student shall acquire knowledge and 

ability to perform experiments and computer simulation of vibrating 

system. 
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Recommended Books: 
1) Numerical Methods for Engineers by Chopra  

2) Matrix Analysis of Frame Structure-Wever/Gere 

3) Numerical Methods for Engineers by Steven C. Chapra, Raymond P. Canale 

 
 

CO-PO&PSO Correlation 

 

Course Name: Structural Dynamics Lab 

  Program Outcomes PSOs 

Course 

Outcomes 

1 2 3 4 5 1 2 3 4 

CO1: 3 2   1 2   1 

Note:1: Low 2.: Moderate 3: High 
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Course Description: The Matrix Method in Structural Analysis Lab courses at PG 
level generally provide the fundamental concepts which are suitable for coding of 
computer programme.  
 

Course Outcomes: 
Students will be able to: 

CO1 to perform experiments and computer simulation of building system. 
 

 
List of Experiments: 

1. Analysis of various structural systems using STAAD Pro/SAP.  

2. Modelling of two storey Framed structure in STAAD Pro/SAP. 

3. Study of various mathematical models like Buildings with braces and shear walls 

4. Design of multi-storey RCC Framed structure in STAAD Pro/SAP. 

Recommended Books: 
1) Numerical Methods for Engineers by Chopra  

 
 
Assessment: 
Assessment includes attendance, class work, assignments, quizzes, exams. 
 

CO-PO&PSO Correlation 

Course Name: Matrix Method in Structural Analysis Lab 

  Program Outcomes PSOs 

Course 

Outcomes 

1 2 3 4 5 1 2 3 4 

CO1: 3 1   1 3   2 

Note:1: Low 2.: Moderate 3: High 

 

 

 

 

 

 

Programme:   M.Tech. Semester : I  

Name of the 
Course: 

Matrix Method in 
Structural analysis Lab  

Course Code: 
SOE-M-SE107 

Credits : 2 No of Hours : 2 Hrs/Week 

Max Marks: 50   



OP JINDAL UNIVERSITY 
OP Jindal Knowledge Park, Punjipatra, Raigarh-496109 

Department of Civil Engineering 

 

 

 
 
 

Programme:   M.Tech. Semester : II  

Name of the 
Course: 

FEM in Structural 
Engineering 

Course Code: SOE-M-SE201 

Credits : 4 No of Hours : 4 Hrs/Week 

Max Marks: 100   

     
 

Course Description: This course is meant primarily for senior undergraduate and 
post-graduate students in Civil Engineering. Major topics covered are: CST Element, 
Plane Strain Rectangular Element, Isoparametric Formulation of the Plane 
Quadrilateral Element, Axi- Symmetric Stress Analysis, Strain and Stress 
Computations. Computer Implementation of FEM procedure, Pre-Processing, Solution, 
Post-Processing, Use of Commercial FEA Software. 

Course Outcomes: 

Students will be able to 

 
Syllabus 
 

Unit I: 

Introduction: History and Applications. Finite element formulation using Minimum 
Potential Energy Principle, Nodal Equilibrium equations, Assembly of Global Stiffness 
Matrix, Element Strain and Stress. 

Unit II: 

Method of Weighted Residuals: Galerkin Finite Element Method, Application to 
Structural Elements, Interpolation Functions, Compatibility and Completeness 
Requirements, Polynomial Forms, Applications. 

Unit III:  

 
Plane Stress, CST Element, Plane Strain Rectangular Element, Three-Dimensional 
Elements, Numerical Integration, Gaussian Quadrature. 

Unit IV: 

Application to Solid Mechanics: Isoparametric Formulation of the Plane 
Quadrilateral Element, Axi- Symmetric Stress Analysis, Strain and Stress 
Computations. 

Unit V: 

Computer Implementation of FEM procedure, Pre-Processing, Solution, Post-
Processing, Use of Commercial FEA Software 
Text Books: 

CO1 
At the completion of this course, the student shall acquire knowledge and 

ability to perform experiments and computer simulation of building system. 
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1. Finite – Element Method - Zienkiewicz O.C. & Taylor R.L.Vol. I, II & III, Elsevier, 

2000. 
2. Finite Element Methods in Engineering- Belegundu A.D., Chandrupatla, T.R, 

Prentice Hall India, 1991. 
3. Finite Element Analysis, Seshu P., Prentice-Hall of India,2005. 

 
 
Reference Books: 

 
1. Concepts and Applications of Finite Element Analysis, Cook R. D., Wiley J., New 

York, 1995. 
2. Fundamentals of Finite Element Analysis, Hutton David, McGraw Hill, 2004. 
3. Finite Element Analysis, Buchanan G.R., McGraw Hill Publications, New York, 

1995. 
 

 

CO-PO&PSO Correlation 

 

Course Name: FEM 

  Program Outcomes PSOs 

Course 

Outcomes 

1 2 3 4 5 1 2 3 4 

CO1: 3 3   3 3 2  3 

CO2: 2 3   3 3   3 

CO3: 3 3   3 3   3 

Note:1: Low 2.: Moderate 3: High 
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Programme:   M.Tech. Semester : II  

Name of the 
Course: 

Theory of Plates and 
Shells  

Course Code: SOE-M-SE202 

Credits : 4 No of Hours : 4 Hrs/Week 

Max Marks: 100   

 

 

Course Description: 
This course is meant primarily for senior undergraduate and post-graduate students 
in Civil, Aerospace and Mechanical Engineering. 
Major topics covered are: Bending of long thin rectangular plate to a cylindrical 
surface, Kirchhoff plate theory, Introduction to orthotropic plates, Circular plates with 
various boundary conditions and loadings, Numerical methods for solution of plates, 
Navier's, Levy’s solutions. 
 
Course Outcomes: 

Students will be able to 

 

 
Syllabus 
 

Unit II: 

Governing differential equations of thin rectangular Plates with various boundary 
conditions and loadings. 

Unit II: 

Bending of long thin rectangular plate to a cylindrical surface, Kirchhoff plate theory, 
Introduction to orthotropic plates. 

Unit III: 

Circular plates with various boundary conditions and loadings. 

Numerical methods for solution of plates, Navier's, Levy’s solutions. 

Unit IV: 

General shell geometry, classifications, stress resultants, equilibrium equation, 
Membrane theory for family of Shells (Parabolic, Catenary, Cycloid, Circular, 
hyperbolic). 

CO1 Use analytical methods for the solution of thin plates and shells. 

CO2 Use analytical methods for the solution of shells. 

CO3 
Apply the numerical techniques and tools for the complex problems in thin 
plates. 

CO4 Apply the numerical techniques and tools for the complex problems in shells. 
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Unit V: 

Classical bending theories of cylindrical shells with and without edge beams such as 
approximate analysis of cylindrical shells. 

 
Text Books: 

1. Theory of Elasticity- S P Timoshenko and J N Goodier, Tata McGraw Hill Publishing 
Company Limited, New Delhi. 

2. Computational Elasticity- M Ameen, Narosa, Publishing House. 
 

Reference Books: 
1. Advanced Mechanics of Solids - L S Srinath Tata McGraw Hill Publishing 

Company Limited, New Delhi. 
2. Theory of Plasticity - J Chakrabarty Elsevier Butterworth-Heinemann 
3. Advanced Mechanics of Materials - A P Boresi and R J Schmidt John Wiley & 

Sons, Inc. 
 

 

CO-PO&PSO Correlation 

 

Course Name: Theory of Plates and Shells 

  Program Outcomes PSOs 

Course 

Outcomes 

1 2 3 4 5 1 2 3 4 

CO1: 3 2   2 3  3 3 

CO2: 3 1   1 3  3 3 

CO3: 3 2   3 3  2 3 

CO4:  2 2   3 3  2 3 

Note:1: Low 2.: Moderate 3: High 
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Programme:   M. Tech. Semester : II  

Name of the 
Course: 

Advanced Steel Design Course Code: SOE-M-SE203 

Credits : 4 No of Hours : 4 Hrs/Week 

Max Marks: 100   

 
Course Description: 
 This course is meant primarily for senior undergraduate and post-graduate students 
in Civil, Aerospace and Mechanical Engineering. 
Major topics covered are: Plastic design, Load and Resistance Factor Design, Loadings 
as per IRC, IRS, IS (IS:800, IS:875 part 1-V, IS:1893) applicable to various steel 
structures.  
 
Course Outcomes: 

Students will be able to 

 
Syllabus 

Unit I: 

Introduction to Allowable Stress Design, Plastic design, Load and Resistance Factor 
Design 
(LFRD).  
 

Unit II: 

Loadings as per IRC, IRS, IS (IS:800, IS:875 part 1-V, IS:1893) applicable to various 
steel 
structures.  
 

Unit III: 

Design of Beams, Beam-column, Plate Girders, Open web structures and Space 
structures.  
 

Unit IV: 

Bridges, Industrial Buildings including crane girders.  
 
 

CO1 Design steel structures/ components by different design processes. 

CO2 
Analyze and design beams and columns for stability and strength, and 
drift. 

CO3 Design welded and bolted connections. 
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Unit V: 

Welded and riveted connections. Composite structures. 
 
 
Text Books: 
 

3. Design of Steel Structures , Arya A. S., Ajmani J. L., Nemchand and Bros Roorkee. 
4. The Steel Skeleton- Baker J. F., Horne M. R., Heyman J,  
5. Design of Steel Structures by N. Subramanian Oxford Higher Education  
6. Steel Structures - Design Behaviour by Salmon Johnson 
7. Steel Structures: Controlling Behavior Through Design by E. Englekirk 
 
 
Reference Books: 
 

1. Neal B. G., Chapman –Plastic Methods of Structural Analysis, Hall London. 
2. IS 800: 2007 – General Construction in Steel - Code of Practice, BIS, 2007. 
3. SP – 6 - Handbook of Structural Steel Detailing, BIS,198 
 

 

CO-PO&PSO Correlation 

 

Course Name: Advanced Steel Design 

  Program Outcomes PSOs 

Course 

Outcomes 

1 2 3 4 5 1 2 3 4 

CO1: 3    2 3  1 2 

CO2: 2    2 3  1 3 

CO3: 2    1 2  2 1 

Note:1: Low 2.: Moderate 3: High 
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Programme:   M.Tech. Semester : II  

Name of the 
Course: 

Advance Design of 
Foundation                                       

Course Code: SOE-M-SE204(1) 

Credits : 4 No of Hours : 4 Hrs/Week 

Max Marks: 100   

Course Description: 

This course is meant primarily for senior undergraduate and post-graduate students 
in Civil, Aerospace and Mechanical Engineering. 
Major topics covered are: Planning of Soil Exploration for Different Projects, Methods 
of Subsurface Exploration, Methods of Borings along with Various Penetration Tests, 

Shallow Foundations, Pile Foundations, Well Foundation, IS and IRC Code Provisions, 
Elastic Theory and Ultimate Resistance Methods, Tunnels. 
 
Course Outcomes: 
Students will be able to 

 
Syllabus 

Unit I: 

Planning of Soil Exploration for Different Projects, Methods of Subsurface 
Exploration, Methods of 
Borings along with Various Penetration Tests. 
 

Unit II: 

Shallow Foundations, Requirements for Satisfactory Performance of Foundations, 
Methods of 
Estimating Bearing Capacity, Settlements of Footings and Rafts, Proportioning of 
Foundations using 
Field Test Data, Pressure - Settlement Characteristics from Constitutive Laws. 
 

Unit III: 

Pile Foundations, Methods of Estimating Load Transfer of Piles, Settlements of Pile 
Foundations,Pile Group Capacity and Settlement, Laterally Loaded Piles, Pile Load 
Tests, Analytical Estimationof Load- Settlement Behaviour of Piles, Proportioning of 
Pile Foundations, Lateral and UpliftCapacity of Piles. 
 

Unit IV: 

Well Foundation, IS and IRC Code Provisions, Elastic Theory and Ultimate Resistance 
Methods. 

CO1 Decide the suitability of soil strata for different projects. 

CO2 Design shallow foundations deciding the bearing capacity of soil. 

CO3 Analyze and design the pile foundation. 

CO4 Understand analysis methods for well foundation. 
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Tunnels and Arching in Soils, Pressure Computations around Tunnels. 

Unit V: 

Open Cuts, Sheeting and Bracing Systems in Shallow and Deep Open Cuts in 
Different Soil Types. 
Coffer Dams, Various Types, Analysis and Design, Foundations under uplifting loads, 
Soil-structure interaction 
 
 
Text Books: 
 

1. Design of foundation system- N.P. Kurian, Narosa , Publishing House 
2. Foundation Analysis and Design- J. E. Bowles  , Tata McGraw Hill New York 
 
Reference Books: 
 
1. Analysis and Design of Substructures- SawmiSaran  , Oxford and IBH Publishing 

Co. Pvt. Ltd, New,Delhi. 
 

CO-PO&PSO Correlation 

 

Course Name: Advance Design of Foundation 

  Program Outcomes PSOs 

Course 

Outcomes 

1 2 3 4 5 1 2 3 4 

CO1: 3 2   2 1 1 2 2 

CO2: 2    1 3 1 2 2 

CO3: 3    2 3 1 2 3 

CO4:  3    2 3 1 2 3 

Note:1: Low 2.: Moderate 3: High 
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Programme:   M.Tech. Semester : II 

Name of the 
Course: 

Advance Design of RCC 
Structures  

Course Code: SOE-M-SE204(2) 

Credits : 4 No of Hours : 4 Hrs/Week 

Max Marks: 100   

 

Course Description: 

This course is meant primarily for senior undergraduate and post-graduate students 
in Civil Engineering. 
Major topics covered are: Limit State Design of RC members. Confinement of concrete, 

ductile detailing, beams, Preliminary sizing and modelling of RC structures. Design of 
Flat slab and grid slabs, Basics of Prestressed concrete Design, Material, Prestressing 
systems, Losses, Stress checks, Strength check, Deflection of prestressed concrete 
beams, Prestressed slabs and Beams, Behaviour of un bonded and bonded 
prestressed concrete beams. 
 
Course Outcomes: 

Students will be able to 

 

 
Syllabus 

Unit I: 

Review of Limit State Design of RC members. Confinement of concrete, ductile 
detailing. 
Beams (Flexural, Shear and torsion) 

Unit II: 

Uni-axial and biaxial Beam-column (Axial, shear and moments) 

Unit III: 

Preliminary sizing and modelling of RC structures. Design of Flat slab and grid slabs. 

Unit IV: 

Basics of Prestressed concrete Design, Material, Prestressing systems, Losses, Stress 
checks, Strength check, Deflection of prestressed concrete beams, Prestressed slabs 
and Beams, Behaviour of un bonded and bonded prestressed concrete beams. 

Unit V: 

Shear and Torsional resistance of the prestressed concrete members, Analysis and 
design of End blocks. 
 
 

CO1 Analyze the special structures by understanding their behavior. 

CO2 
Design and prepare detail structural drawings for execution citing relevant 
IS codes. 
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Text Books: 
3. Design of Reinforced Concrete Structures- P. Dayaratnam., P.Sarah, Oxfored and 

IBH Publishing House Co. Pvt. Ltd,4th Ed. 
4. Advanced Reinforced Concrete Design- Varghese, P.C. , Prentice Hall of India. 
5. Reinforced Concrete Design- Pillai S. U. and Menon D. , Tata McGraw-Hill, 3rd Ed, 

1999. 
6. Design of Prestressed Concrete Structures-T.Y.Lin., Ned H. Burns Wiley 

Publication, 3rd ed. 
 
Reference Books: 
4. Advanced Reinforced Concrete Design - Krishna Raju, N. CBS Publishers. 
5. Reinforced Concrete Structure Structural Elements: Behaviour Analysis and 

Design-Purushothaman, P, Tata McGraw-Hill. 
6. Design of Concrete Structures- Arthur H. Nilson, Tata McGraw-Hill. 
 

CO-PO&PSO Correlation 

 

Course Name: Advance Design of RCC Structures 

  Program Outcomes PSOs 

Course 

Outcomes 

1 2 3 4 5 1 2 3 4 

CO1: 3 1   2 3 2 3 3 

CO2: 3 1   3 3  3 3 

Note:1: Low 2.: Moderate 3: High 
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Programme:   M.Tech. Semester : II  

Name of the 
Course: 

Soil Structure 
Interaction  

Course Code: SOE-M-SE204(3) 

Credits : 4 No of Hours : 4 Hrs/Week 

Max Marks: 100   

 

Course Description: 
This course is meant primarily for senior undergraduate and post-graduate students 
in Civil. 
Major topics covered are: Critical Study of Conventional Methods of Foundation 
Design, Nature and Complexities of Soil Structure Interaction. Application of Advanced 
Techniques of Analysis such as FEM and Finite Difference Method. Analysis of 
Different Types of Frame Structures Founded on Stratified Natural Deposits with 
Linear and Non-Linear Stress-Strain Characteristics. 
 
Course Outcomes: 
Students will be able to 

 
 
Syllabus 

Unit I: 

Critical Study of Conventional Methods of Foundation Design, Nature and 
Complexities of Soil 
Structure Interaction. Application of Advanced Techniques of Analysis such as FEM 
and Finite Difference Method. 

Unit II: 

Relaxation and Interaction for the Evaluation of Soil Structure Interaction for Different 
Types of 
Structure under various Conditions of Loading and Subsoil Characteristics. 

Unit III: 

Preparation of Comprehensive Design Oriented Computer Programs for Specific 
Problems, interaction Problems based on Theory of Sub Grade Reaction Such as 
Beams, Footings, RaftsEtc. 
 
 
 

CO1 Understand soil structure interaction concept and complexities involved. 

CO2 
Evaluate soil structure interaction for different types of structure under 
various conditions of loading and subsoil characteristics. 

CO3 
Prepare comprehensive design oriented computer programs for interaction 
problems based on theory of sub grade reaction such as beams, footings, 
rafts etc. 
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Unit IV: 

Analysis of Different Types of Frame Structures Founded on Stratified Natural 
Deposits withLinear and Non-Linear Stress-Strain Characteristics. 

Unit V: 

Determination of Pile Capacities and Negative Skin Friction, Action of Group of Piles 
Considering Stress-Strain Characteristics of Real Soils, Anchor Piles and 
determination of Pull-out Resistance 
 
 
Text Books: 
 
1. Analytical and Computer Methods in Foundation- Bowels J.E., ,McGraw Hill Book 

Co., New York, 1974. 
2. Numerical Methods in Geotechnical Engineering, Desai C.S. and Christian J.T., 

McGraw Hill Book Co., New York. 
3. Soil Structure Interaction - The real behavior of structures, Institution of 

Structural Engineers. 
4. Elastic Analysis of Soil Foundation Interaction, Developments in Geotechnical 

Engg. Vol-17, Elsevier Scientific Publishing Company.  
 
 

Reference Books: 
 
5. Elastic Analysis of Soil-Foundation Interaction, Selvadurai A.P.S., Elsevier 

Scientific 
Publishing Company. 

6. Analysis & Design of substructures, Swami Saran, Oxford & IBH Publishing Co. 
Pvt. Ltd. 

CO-PO&PSO Correlation 

 

Course Name: Soil Structure Interaction 

  Program Outcomes PSOs 

Course 

Outcomes 

1 2 3 4 5 1 2 3 4 

CO1: 3 2   2 1 2 2 2 

CO2: 2 0   2  2 2 2 

CO3: 3 3   3 3  2 2 

Note:1: Low 2.: Moderate 3: High 
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Programme:   M.Tech. Semester : II  

Name of the 
Course: 

Design of Industrial 
Structure 

Course Code: SOE-M-SE204(4) 

Credits : 4 No of Hours : 4 Hrs/Week 

Max Marks: 100   

Course Description: 

This course is meant primarily for senior undergraduate and post-graduate students 
in Civil Engineering. 
Major topics covered are: gantry girder, permissible stress, types of gantry girders and 
crane rails, crane data, maximum moments and shears, construction detail, design 

procedure, Design of square bunker – Jansen’s and Airy’s theories – IS Code 
provisions – Design of side plates – Stiffeners – Hooper – Longitudinal beams Design of 
cylindrical silo – Side plates – Ring girder – stiffeners, chimney, water tank. 
 
Course Outcomes: 
Students will be able to 
 

 

Syllabus 

Unit I: 

Steel Gantry Girders – Introduction, loads acting on gantry girder, permissible stress, 
types of gantry girders and crane rails, crane data, maximum moments and shears, 
construction detail, design procedure. 

Unit II: 

Portal Frames – Design of portal frame with hinge base, design of portal frame with 
fixed base -Gable Structures – Lightweight Structures. 

Unit III: 

Steel Bunkers and Silos – Design of square bunker – Jansen’s andAiry’s theories – IS 
Codeprovisions – Design of side plates – Stiffeners – Hooper – Longitudinal beams 

Design of cylindrical silo – Side plates – Ring girder – stiffeners. 

Unit IV: 

Chimneys – Introduction, dimensions of steel stacks, chimney lining, breech openings 
and access ladder, loading and load combinations, design considerations, stability 
consideration, design of base plate, design of foundation bolts, design of foundation. 

 

 

 

CO1 Design Steel Gantry Girders. 

CO2 Design Steel Portal, Gable Frames. 

CO3 Design Steel Bunkers and Silos. 

CO4 Design Chimneys and Water Tanks. 
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Unit V: 

Design of pressed steel water tank – Design of stays – Joints – Design of 
hemispherical bottom water tank – side plates – Bottom plates – joints – Ring girder –
Design of staging and foundation.  
Design of Steel Bridges (Railway Bridges). 
 
Text Books: 
1. Design of Steel Structure- Punmia B. C., Jain Ashok Kr., Jain Arun Kr.,  2nd Ed., 

Lakshmi Publishers, 1998. 
2. Design of Steel Structures- Ram Chandra , 12th Ed., Standard Publishers, 2009. 
3. Design of Steel Structures- Subramaniyam, Tata McGraw-Hill. 
4. Design of Prestressed Concrete Structures- T.Y.Lin., Ned H. Burns Wiley 

Publication, 3rd ed. 
 

Reference Books: 
1. Advanced Reinforced Concrete Design- Krishna Raju, N. , CBS Publishers and 

Distributers. 
2. Reinforced Concrete Structure Structural Elements: Behaviour Analysis and 

Design- Purushothaman, P,  Tata McGraw-Hill. 
3. Design of Concrete Structures- Arthur H.Nilson, Tata McGraw-Hill. 
 

CO-PO&PSO Correlation 

 

Course Name: Design of Industrial Structures 

  Program Outcomes PSOs 

Course 

Outcomes 

1 2 3 4 5 1 2 3 4 

CO1: 3 1   1 3  3 3 

CO2: 3 1   1 3  3 3 

CO3: 3 1   1 3  3 3 

CO4:  3 1   1 3  3 3 

Note:1: Low 2.: Moderate 3: High 
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Programme:   M.Tech. Semester : II  

Name of the 
Course: 

FEM Lab Course Code: SOE-M-SE205 

Credits : 2 No of Hours : 2 Hrs/Week 

Max Marks: 100   

 

Course Description: 
The Structural Analysis courses at PG level generally provide the fundamental 
concepts which are suitable for hand calculations.  
 
Course Outcomes: 
Students will be able to 

CO1 At the completion of this course, the student shall acquire knowledge and 
ability to perform experiments and computer simulation of building system. 
 

 
List of Experiments: 

1. Analysis of various structural systems using ANSYS.  

2. Modelling of two storey Framed structure in ANSYS.  

3. Modelling of various mathematical models like Buildings with braces and shear 

walls in ANSYS  

4. Design of multi-storey RCC Framed structure in ANSYS. 

 

Recommended Books: 
1) Numerical Methods for Engineers by Chopra  

 
Assessment: 
Assessment includes attendance, class work, assignments, quizzes, exams. 
 

CO-PO&PSO Correlation 

Course Name: FEM Lab 

  Program Outcomes PSOs 

Course 

Outcomes 

1 2 3 4 5 1 2 3 4 

CO1: 2 2   2 3  2 2 

Note:1: Low 2.: Moderate 3: High 
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Programme:   M.Tech. Semester : II  

Name of the 
Course: 

Numerical Analysis of 
Steel Structure Lab  

Course Code: SOE-M-SE206 

Credits : 2 No of Hours : 2 Hrs/Week 

Max Marks: 100   

Course Description: The Structural Analysis courses at PG level generally provide the 
fundamental concepts which are suitable for hand calculations.  
 
Course Outcomes: 
Students will be able to 

CO1 At the completion of this course, the student shall acquire knowledge and 
ability to perform experiments and computer simulation of steel 
structures. 

 
 
List of Experiments: 

1. Analysis and  Design of Bridge structure 
OR 

2. Analysis and  Design of Industrial Buildings including gantry girders. 
 
Recommended Books: 

8. Design of Steel Structures - Ramchandra  Vol. II, Standard Book House, Delhi. 
9. Design of Steel Structures , Arya A. S., Ajmani J. L., Nemchand and Bros  Roorkee. 
10. Plastic Behaviour and Design- Baker J. F., Horne M. R., Heyman J,The Steel 

Skeleton- Vol. II. 
 
Assessment: 
Assessment includes attendance, class work, assignments, quizzes, exams. 
 

CO-PO&PSO Correlation 

 

Course Name: Numerical Analysis of Steel Structure Lab 

  Program Outcomes PSOs 

Course 

Outcomes 

1 2 3 4 5 1 2 3 4 

CO1: 2 1   1 3  2 2 

Note:1: Low 2.: Moderate 3: High 
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Semester III 

Sr. 
No. 

Subject Code Name of the Courses T/L C 

1. SOE-M-SE301 
Industrial Training 

L 2 

2. SOE-M-SE302 
Research Seminar -III 

- 2 

3. 
SOE-M-SE303 

(1-9) 
Dissertation Phase-I 

L 10 

4. SOE-M-SE304 Program Elective – III (PE Annexure – III) T 4 

Total 18 

 

 

Program Elective III (PE Annexure – III) 
. 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Sr. 
No. 

Subject Code Name of the Courses 

1 SOE-M-SE303(1) Design of Prestressed Concrete Structures 

2 SOE-M-SE303(2) Analysis of Laminated Composite Plates 

3 SOE-M-SE303(3) Fracture Mechanics of Concrete Structures 

4 SOE-M-SE303(4) Business Analytics 

5 SOE-M-SE303(5) Industrial Safety 

6 SOE-M-SE303(6) Operations Research 

7 SOE-M-SE303(7) Cost Management of Engineering Projects 

8 SOE-M-SE303(8) Composite Materials 

9 SOE-M-SE303(9) Artificial Intelligence 
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Programme:   M.Tech. Semester : III  

Name of the 

Course: 

Industrial Training Course Code: SOE-M-SE301 

Credits : 2 No of Hours : 2 Hrs/Week 

Max Marks: 100   

  
Course Outcomes: 

At the end of the course, the student will be able to: 

CO1  learn about best civil engineering practice. 

CO2 gain real site experience. 

CO3 Demonstrate professional work culture. 

 

Syllabus Contents: 

Student has to undergo minimum 4 weeks onsite training on civil construction sites 

after completion of 2nd semester and prepare report and give presentation about 

learning during the training. 

Continuous assessment should be done of the work done by adopting the methodology 

decided involving numerical analysis/ conduct experiments, collection and analysis of 

data, etc. After the approval the student has to submit the detail report. 

 

CO-PO & PSO Correlation 

 

  Course Name :  Industrial Training 

  Program Outcome (PO) 
Program Specific 
Outcome (PSO) 

Graduate 
attributes 

1 2 3 4 5 
1 2 3 4 

CO1 2 1 3 3 2 2 2 3 3 

CO2 3 3 0 2 1 3 2 3 3 

CO3 2 2 3 3 2 1 3 1 2 

 

Note:  1: Low  2: Moderate 3: High 
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Programme:   M.Tech. Semester : III  

Name of the 

Course: 

Design of Prestressed 

Concrete Structures  

Course Code: SOE-M-SE304 (1) 

Credits : 4 No of Hours : 4 Hrs/Week 

Max Marks: 100   

 

Course Description: The course on Introduction to Design of Prestressed Concrete 

Structures, statically determinate PSC beams and Transmission of prestress. It also 

includes Transmission of prestress, statically indeterminate structures and Composite 

construction 

Course Outcomes: 

At the end of the course, the student will be able to: 

 

 

Syllabus 

UNIT- I  

Introduction to prestressed concrete: types of prestressing, systems and devices, 
materials, 
Losses in prestress. Analysis of PSC flexural members: basic concepts, stresses at 
transfer and service loads, ultimate strength in flexure, code provisions. 
 
UNIT- II  

Statically determinate PSC beams: design for ultimate and serviceability limit states 
for 
flexure, analysis and design for shear and torsion, code provisions. 

 

UNIT- III  

Transmission of prestress in pretensioned members; Anchorage zone stresses for 
posttensioned members. 

 
UNIT- IV  

Statically indeterminate structures - Analysis and design - continuous beams and 
frames, 
choice of cable profile, linear transformation and concordancy. 

 

UNIT- V  

Composite construction with precast PSC beams and cast in-situ RC slab - Analysis 
and design, creep and shrinkage effects. Partial prestressing - principles, analysis and 
design concepts, crack width calculations. 

CO1 Find out losses in the prestressed concrete. Understand the basic aspects of 

prestressed concrete. 

CO2 Analyze prestressed concrete deck slab and beam/ girders. 

CO3 Design prestressed concrete deck slab and beam/ girders. 
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Analysis and designof prestressed concrete pipes, columns with moments. 
 
Text Books: 

1. Design of Prestressed Concrete Structures, Lin T.Y., Asia Publishing House, 
1955. 

2. Prestressed Concrete, Krishnaraju N., Tata McGraw Hill, New Delhi, 1981. 
3. Limited State Design of Prestressed Concrete, GuyanY., Applied Science 

Publishers, 1972 

Reference Books: 

1. IS: 1343- Code of Practice for Prestressed Concrete 
2. IRC: 112 

 

Assessment: 

Assessment includes attendance, class work, tutorials, assignments, quizzes, exams. 

 

CO-PO & PSO Correlation 

 

  Course Name: Design of Prestressed Concrete Structures 

  Program Outcome (PO) 
Program Specific 
Outcome (PSO) 

Course Outcomes 1 2 3 4 5 1 2 3 4 

CO1 2 1 3 3 2 2 2 3 3 

CO2 3 3 0 2 1 3 2 3 3 

CO3 2 2 3 3 2 1 3 1 2 

 

Note:  1: Low  2: Moderate 3: High 
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Programme:   M.Tech. Semester : III  

Name of the 

Course: 

Analysis of Laminated 

Composite Plates 

Course Code: SOE-M-SE304 (2) 

Credits : 4 No of Hours : 4 Hrs/Week 

Max Marks: 100   

Course outcomes: 

At the end of the course, students will be able to 

CO1 Analyze the rectangular composite plates using the analytical methods. 

CO2 Analyze the composite plates using advanced finite element method. 

CO3 Develop the computer programs for the analysis of composite plates. 

Syllabus: 

UNIT-I 

Introduction: Isotropic Vs Anisotropic materials, Displacement Field Approximations 
for Classical Laminated Plate Theory (CLPT) and First Order Shear Deformation Theory 
(FSDT), Analytical Solutions for Bending of Rectangular Laminated Plates using CLPT. 

UNIT-II 

Governing Equations, Navier Solutions of Cross-Ply and Angle-Ply Laminated Simply-
Supported Plates, Determination of Stresses. Levy Solutions for Plates with Other 
BoundaryConditions, Analytical Solutions for Bending of Rectangular Laminated 
Plates Using FSDT. 

UNIT-III 

Finite Element Solutions for Bending of Rectangular Laminated Plates using CLPT. 
Introduction to Finite Element Method, Rectangular Elements, Formation of Stiffness 
Matrix, Formation of Load Vector, Numerical Integration, Post Computation of 
Stresses. 
 

UNIT-IV 

Finite Element Solutions for Bending of Rectangular Laminated Plates using FSDT. 
Finite Element Model, Element Formulation, Post Computation of Stresses. 
 

UNIT-V 

Analysis of Rectangular Composite Plates using Analytical Methods. 
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Text Books: 

1.  Mechanics of Laminated Composites Plates and Shells, Reddy J. N., CRC 

Press. 

CO-PO & PSO Correlation 

 

  Course Name: Analysis of Laminated Composite Plates  

  
Program Outcome (PO) 

Program Specific 
Outcome (PSO) 

Course Outcomes 1 2 3 4 5 1 2 3 4 

CO1 1 3 3 3 2 2 3 2 3 

CO2 3 3 2 2 1 2 2 2 1 

CO3 2 1 2 3 2 3 2 3 2 

 

Note:  1: Low  2: Moderate 3: High 

 

 

 

. 
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Programme:   M.Tech. Semester : III  

Name of the 

Course: 

Fracture Mechanics of 

Concrete Structures  

Course Code: SOE-M-SE304 (3) 

Credits : 4 No of Hours : 4 Hrs/Week 

Max Marks: 100   

 

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

CO1 Identify and classify cracking of concrete structures based on fracture 
mechanics. 

CO2 Implement stress intensity factor for notched members 

CO3 apply fracture mechanics models to high strength concrete and FRC 
structures. 

CO4  Compute J-integral for various sections understanding the concepts of 
LEFM.  

 
Syllabus: 

UNIT-I 
Introduction: Basic Fracture Mechanics, Crack in a Structure, Mechanisms 
ofFractureandCrack Growth, Cleavage Fracture, Ductile Fracture, Fatigue Cracking, 
Environment assisted Cracking, Service Failure Analysis. 
 
UNIT-II 
Stress at Crack Tip: Stress at Crack Tip, Linear Elastic Fracture Mechanics, Griffith’s 
Criteria, 
Stress Intensity Factors, Crack Tip Plastic Zone, Erwin’s Plastic Zone Correction, R 
curves, 
Compliance, J Integral, Concept of CTOD and CMD. 
 
UNIT-III 
Material Models: General Concepts, Crack Models, BandModels, Models based on 
Continuum 
Damage Mechanics. 
 
UNIT-IV 
Applications to High Strength Concrete, Fibre Reinforced Concrete, Crack Concepts 
and Numerical Modeling. 
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Text Books: 

1. Fracture Mechanics, Suri C. T. and Jin Z.H., 1st Edition, Elsevier Academic 
Press, 2012. 

2. Elementary Engineering Fracture Mechanics, BroekDavid, 3rd Rev. Ed. 
Springer, 1982. 

3. Fracture Mechanics of Concrete Structures – Theory and Applications, Elfgreen 
L., RILEM 

4. Report, Chapman and Hall, 1989. 
5. Fracture Mechanics – Applications to Concrete, Victor, Li C., Bazant Z. P., ACI 

SP 118, ACI , Detroit, 1989. 

 

CO-PO & PSO Correlation 

  Course Name: Fracture Mechanics of Concrete Structures  

  Program Outcome (PO) 
Program Specific Outcome 

(PSO) 

Course Outcomes 1 2 3 4 5 1 2 3 4 

CO1 2 1 3 3 2 3 3 2 3 

CO2 2 0 1 2 2 2 2 3 2 

CO3 2 3 3 1 2 3 1 3 2 

CO4 3 3 1 2 3 1 2 3 2 

 

Note:  1: Low  2: Moderate 3: High 
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Programme:   M.Tech. Semester : III  

Name of the 

Course: 

Business Analytics Course Code: SOE-M-SE304 (4) 

Credits : 4 No of Hours : 4 Hrs/Week 

Max Marks: 100   

 

Course Description: 
The course on Introduction to Business Analytics, data analytics, Trendiness and 
Regression Analysis and organizational structure. It also includes Forecasting 
Techniques, Risk Analysis, Decision Analysis and Recent Trends. 

Course Outcomes: 

Students will be able: 

CO1 Students will demonstrate knowledge of data analytics. 

CO2 Students will demonstrate the ability of think critically in making decisions based on 

data and deep analytics. 

CO3 Students will demonstrate the ability to use technical skills in predicative and 

prescriptive modeling to support business decision-making. 

CO4 Students will demonstrate the ability to translate data into clear, actionable 
insights 

 

Syllabus 

UNIT- I  

Business analytics: Overview of Business analytics, Scope of Business analytics, 
Business Analytics Process, Relationship of Business Analytics Process and 
organisation, competitive advantages of Business Analytics.  
Statistical Tools: Statistical Notation, Descriptive Statistical methods, Review of 
probability distribution and data modelling, sampling and estimation methods 
overview. 
UNIT- II  

Trendiness and Regression Analysis: Modelling Relationships and Trends in Data, 
simple Linear Regression. 
Important Resources, Business Analytics Personnel, Data and models for Business 
analytics, problem solving, Visualizing and Exploring Data, Business Analytics 
Technology. 
UNIT- III  

Organization Structures of Business analytics, Team management, Management 
Issues, Designing Information Policy, Outsourcing, Ensuring Data Quality, Measuring 
contribution of Business analytics, 
Managing Changes. 
Descriptive Analytics, predictive analytics, predicative Modelling, Predictive analytics 
analysis, Data Mining, Data Mining Methodologies, Prescriptive analytics and its step 
in the business analytics Process, Prescriptive Modelling, nonlinear Optimization. 
UNIT- IV  
Forecasting Techniques: Qualitative and Judgmental Forecasting, Statistical 
Forecasting Models, Forecasting Models for Stationary Time Series, Forecasting 
Models for Time Series with a Linear Trend, Forecasting Time Series with Seasonality, 



OP JINDAL UNIVERSITY 
OP Jindal Knowledge Park, Punjipatra, Raigarh-496109 

Department of Civil Engineering 

 

 

 
 
 

Regression Forecasting with Casual Variables, Selecting Appropriate Forecasting 
Models. 
Monte Carlo Simulation and Risk Analysis: Monte Carle Simulation Using Analytic 
Solver Platform, New-Product Development Model, Newsvendor Model, Overbooking 
Model, Cash Budget Model. 
UNIT- V  

Decision Analysis: Formulating Decision Problems, Decision Strategies with the 
without Outcome Probabilities, Decision Trees, the Value of Information, Utility and 
Decision Making. 
Recent Trends in: Embedded and collaborative business intelligence, Visual data 
recovery, Data Storytelling and Data journalism. 

 

Text Books: 

 

1. Business analytics Principles, Concepts, and Applications by Marc J. 
Schniederjans, Dara G. 

 

Reference Books: 

1. Business Analytics by James Evans, persons Education. 

Assessment: 

Assessment includes attendance, class work, tutorials, assignments, quizzes, exams. 

 

 

CO-PO & PSO Correlation 

 

 

  Course Name : Business Analytics  

  
Program Outcome (PO) 

Program Specific 
Outcome (PSO) 

Course Outcomes 1 2 3 4 5 1 2 3 4 

CO1 3 1 3 3 2 3 3 3 1 

CO2 3 2 2 2 2 1  0 2 3 

CO3 2 1 3 1 2 3 2 2 3 

CO4  0 2 2 1 3 1 2 2 3 

 

Note:  1: Low  2: Moderate 3: High 
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Programme:   M.Tech. Semester : III  

Name of the 

Course: 

Industrial Safety Course Code: SOE-M-SE304 (5) 

Credits : 4 No of Hours : 4 Hrs/Week 

Max Marks: 100   

 

Course Description: The course on Introduction to Industrial safety, causes, 

prevention, procedure. It also includes Fundamentals of maintenance engineering, 

Wear and Corrosion and their prevention, Fault tracing and Periodic and preventive 

maintenance. 

Course Outcomes: 

Students will be able: 

 

CO1 
To understand the fundamentals of industrial safety, accidents, type of 
accident, causes and prevention. 

CO 2 To understand Fundamentals of maintenance engineering. 

CO 3 To understand Wear and Corrosion and their prevention.  

CO 4 To understand Fault tracing.  

CO 5 To understand the Periodic and preventive maintenance. 

 

Syllabus 

UNIT- I  

Industrial safety: Accident, causes, types, results and control, mechanical and 
electrical hazards, types, causes and preventive steps/procedure, describe salient 
points of factories act 1948 for health and safety, wash rooms, drinking water layouts, 
light, cleanliness, fire, guarding, pressure vessels, etc, Safety colour codes. Fire 
prevention and fire fighting, equipment and methods. 
 
UNIT- II  
Fundamentals of maintenance engineering: Definition and aim of maintenance 
engineering, 
Primary and secondary functions and responsibility of maintenance department, 
Types of maintenance, Types and applications of tools used for maintenance, 
Maintenance cost & its relation with replacement economy, Service life of equipment. 
 

UNIT- III  
Wear and Corrosion and their prevention: Wear- types, causes, effects, wear reduction 
Methods, lubricants-types and applications, Lubrication methods, general sketch, 
working and applications, i. Screw down grease cup, ii. Pressure grease gun, iii. 
Splash lubrication, iv. Gravity lubrication, v. Wick feed lubrication vi. Side feed 
lubrication, vii. Ring lubrication, Definition, principle and factors affecting the 
corrosion. Types of corrosion, corrosion prevention methods. 
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UNIT- IV  
Fault tracing: Fault tracing-concept and importance, decision tree concept, need and 
applications, sequence of fault finding activities, show as decision tree, draw decision 
tree for Problems in machine tools, hydraulic, pneumatic, automotive, thermal and 
electrical equipment’s like, I. Any one machine tool, ii. Pump iii. Air compressor, iv. 
Internal combustion engine, v. Boiler, vi. Electrical motors, Types of faults in machine 
tools and their general causes. 
 
UNIT- V  
Periodic and preventive maintenance: Periodic inspection-concept and need, 
degreasing, cleaning and repairing schemes, overhauling of mechanical components, 
overhauling of electrical motor, common troubles and remedies of electric motor, 
repair complexities and its use, definition, need, steps and advantages of preventive 
maintenance. Steps/procedure for periodic and preventive maintenance of: I. Machine 
tools, ii. Pumps, iii. Air compressors, iv. Diesel generating (DG) sets, Program and 
schedule of preventive maintenance of mechanical and electrical equipment, 
advantages of preventive maintenance. Repair cycle concept and importance 
 
Text Books: 

 

1. Maintenance Engineering Handbook, Higgins & Morrow, Da Information 
Services. 

2. Maintenance Engineering, H. P. Garg, S. Chand and Company. 

Reference Books: 

1. Pump-hydraulic Compressors, Audels, Mcgrew Hill Publication. Foundation  
2. Engineering Handbook, Winterkorn, Hans, Chapman & Hall London 

 

Assessment: 

Assessment includes attendance, class work, tutorials, assignments, quizzes, exams. 

CO-PO & PSO Correlation 

  Course Name:  Industrial Safety 

  
Program Outcome (PO) 

Program Specific 
Outcome (PSO) 

Course Outcomes 1 2 3 4 5 1 2 3 4 

CO1 2 1 3 3 2 1 2 3 1 

CO2 3 1 1 2 2 1 2 1 3 

CO3 3 1 2 3 2 3 1 3 3 

CO4 3 1 2 1 2 1 2 2 3 

CO5 2 3 0 2 3 1 3 2 2 

 

 

Note:  1: Low  2: Moderate 3: High 
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Programme:   M.Tech. Semester : III  

Name of the 

Course: 

Operations Research Course Code: SOE-M-SE304 (6) 

Credits : 4 No of Hours : 4 Hrs/Week 

Max Marks: 100   

 

Course Description: The course on Introduction to Optimization Techniques, Model 

Formulation, Formulation of a LPP and Nonlinear programming problem. It also 

includes Scheduling and sequencing, Competitive Models and Flow in Networks. 

Course Outcomes: 

Students will be able: 

CO1 
To apply the dynamic programming to solve problems of discreet and 
continuous variables. 

CO 2 To apply the concept of non-linear programming 

CO 3  To carry out sensitivity analysis 

CO 4 To model the real-world problem and simulate it. 

 

Syllabus 

UNIT- I  
Optimization Techniques, Model Formulation, models, General L.R Formulation, 
Simplex, Techniques, Sensitivity Analysis, Inventory Control Models 
 
UNIT- II  
Formulation of a LPP - Graphical solution revised simplex method - duality theory - 
dual simplex method - sensitivity analysis - parametric programming. 
 
UNIT- III  
Nonlinear programming problem - Kuhn-Tucker conditions min cost flow problem - 
max flow problem - CPM/PERT 
 
UNIT- IV  
Scheduling and sequencing - single server and multiple server models - deterministic 
inventory models - Probabilistic inventory control models - Geometric Programming. 
 
UNIT- V  

Competitive Models, Single and Multi-channel Problems, Sequencing Models, Dynamic 
Programming, Flow in Networks, Elementary Graph Theory, Game Theory Simulation 
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Text Books: 

1. H.A. Taha, Operations Research, An Introduction, PHI, 2008 
2. H.M. Wagner, Principles of Operations Research, PHI, Delhi, 1982. 
3. J.C. Pant, Introduction to Optimisation: Operations Research, Jain Brothers, 

Delhi, 2008 
4. Hitler Libermann Operations Research: McGraw Hill Pub. 2009 

Reference Books: 

1. Pannerselvam, Operations Research: Prentice Hall of India 2010 
2. Harvey M Wagner, Principles of Operations Research: Prentice Hall of India 

2010 

Assessment: 

Assessment includes attendance, class work, tutorials, assignments, quizzes, exams. 

 

 

CO-PO & PSO Correlation 

 

  Course Name:  Operations Research  

  
Program Outcome (PO) 

Program Specific Outcome 
(PSO) 

Course Outcomes 1 2 3 4 5 1 2 3 4 

CO1 2 1 3 3 2 3 2 3 1 

CO 2 3 3 3 2 1 2 2 1 3 

CO 3 0 3 2 3 2 3 3 2 3 

CO 4 3 2 3 1 2 3 2 1 3 

 

 

 

Note 1: Low  2: Moderate 3: High 
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Programme:   M.Tech. Semester : III  

Name of the 

Course: 

Cost Management of 

Engineering Projects 

Course Code: SOE-M-SE304(7) 

Credits : 4 No of Hours : 4 Hrs/Week 

Max Marks: 100   

Course Description: 

The course on Introduction to Cost Management Process, cost concept, decision 
making. It includes details knowledge about projects and its execution, detailed 
engineering activity. Cost Behaviour and Profit Planning Marginal Costing, Activity-
Based Cost Management also covered. 
 

Course Outcomes: 

Students will be able: 

CO 1 To understand the Strategic Cost Management Process. 

CO 2 To understand basic concept of project.  

CO 3 To understand Project execution and Project cost control 

CO 4 Cost Behavior and Profit Planning Marginal Costing 

CO 5 To understand the Activity-Based Cost Management 

 

Syllabus 

UNIT- I  

Introduction and Overview of the Strategic Cost Management Process. 
Cost concepts in decision-making; Relevant cost, Differential cost, Incremental cost 
and Opportunity cost. Objectives of a Costing System; Inventory valuation; Creation of 
a Database for operational control; Provision of data for Decision-Making.. 
 
UNIT- II  
Project: meaning, Different types, why to manage, cost overruns centres, various 
stages of project execution: conception to commissioning. Project execution as 
conglomeration of technical and nontechnical activities. 
 
UNIT- III  
Detailed Engineering activities. Pre project execution main clearances and documents 
Project team: Role of each member. Importance Project site: Data required with 
significance. Project contracts. Types and contents. Project execution Project cost 
control. Bar charts and Network diagram. Project commissioning: mechanical and 
process 
 
UNIT- IV  
Cost Behavior and Profit Planning Marginal Costing; Distinction between Marginal 
Costing and Absorption Costing; Break-even Analysis, Cost-Volume-Profit Analysis. 
Various decision-making. Standard Costing and Variance Analysis. Pricing strategies: 
Pareto Analysis. Target costing, Life Cycle Costing. Costing of service sector. Just-in-
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time approach, Material Requirement Planning, Enterprise Resource Planning, Total 
Quality Management and Theory of constraints. 
 
 

UNIT- V  

Activity-Based Cost Management, Bench Marking; Balanced Score Card and Value-
Chain Analysis. Budgetary Control; Flexible Budgets; Performance budgets; Zero-
based budgets. Measurement of Divisional profitability pricing decisions including 
transfer pricing. Quantitative techniques for cost management, Linear Programming, 
PERT/CPM, Transportation problems, Assignment problems, Simulation, Learning 
Curve Theory. 

 
Text Books: 
 

1. Cost Accounting A Managerial Emphasis, Prentice Hall of India, New Delhi 
2. Charles T. Horngren and George Foster, Advanced Management Accounting 
3. Robert S Kaplan Anthony A. Alkinson, Management & Cost Accounting. 

 

Reference Books: 

1. Ashish K. Bhattacharya, Principles & Practices of Cost Accounting A. H. 
Wheeler publisher 

2. N.D. Vohra, Quantitative Techniques in Management, Tata McGraw Hill Book 

Co. Ltd. 

 

Assessment: 

Assessment includes attendance, class work, tutorials, assignments, quizzes, exams. 

 

CO-PO & PSO Correlation 

  Course Name:  Cost Management of Engineering Projects      

  
Program Outcome (PO) 

Program Specific 
Outcome (PSO) 

Course 
Outcomes 1 2 3 4 5 1 2 3 4 

CO 1 2 1 3 3 2 3 2 3 2 

CO 2 3 2 2 2 1 1 3 1 3 

CO 3 2 1 2 2 2 1 3 2 3 

CO 4 3 0 3 0 1 3 2 1 2 

CO 5 2 1 2 2 3 2 3 3 3 

 

Note:  1: Low  2: Moderate 3: High 
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Programme:   M.Tech. Semester : III  

Name of the 

Course: 

Composite Materials  Course Code: SOE-M-SE304(8) 

Credits : 4 No of Hours : 4 Hrs/Week 

Max Marks: 100   

Course Description: 

The course on Introduction to Composite materials, its advantages and applications, 

functional requirement of reinforcement and matrix, effect of reinforcement. 

Manufacturing of composites. 

Course Outcomes: 

Students will be able: 

 

CO 1 To understand the fundamentals of composite material. 

CO 2 
To understand requirements of reinforcement and matrix in composite 
material.  

CO 3 To understand Manufacturing of Metal Matrix Composites.  

CO 4 To understand the Manufacturing of Polymer Matrix Composites. 
CO 5 To evaluate the strength and failure criteria.  

 

Syllabus 

UNIT- I  

INTRODUCTION: Definition – Classification and characteristics of Composite 
materials. Advantages and application of composites. Functional requirements of 
reinforcement and matrix. Effect of reinforcement (size, shape, distribution, volume 
fraction) on overall composite performance. 
 

UNIT- II  

REINFORCEMENTS: Preparation-layup, curing, properties and applications of glass 
fibers, carbon fibers, Kevlar fibers and Boron fibers. Properties and applications of 
whiskers, particle reinforcements. Mechanical Behaviour of composites: Rule of 
mixtures, Inverse rule of mixtures. Isostrain and Iso-stress conditions. 
 
UNIT- III  

Manufacturing of Metal Matrix Composites: Casting – Solid State diffusion technique, 

Cladding – Hot isostatic pressing. Properties and applications. Manufacturing of 
Ceramic Matrix Composites: Liquid Metal Infiltration – Liquid phase sintering. 
Manufacturing of Carbon – Carbon composites: Knitting, Braiding, Weaving. 
Properties and applications. 
 
UNIT- IV  

Manufacturing of Polymer Matrix Composites: Preparation of Moulding compounds 
and prepregs – hand layup method – Autoclave method – Filament winding method – 
Compression moulding – Reaction injection moulding. Properties and applications. 
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UNIT- V  

Strength: Laminar Failure Criteria-strength ratio, maximum stress criteria, maximum 
strain criteria, interacting failure criteria, hygrothermal failure. Laminate first play 
failure-insight strength; Laminate strength-ply discount truncated maximum strain 
criterion; strength design using caplet plots; stress concentrations. 
 
 

Text Books: 

1. Composites Material Science and Technology – Vol 13 –by R.W.Cahn – VCH, 

WestGermany. 

2. An introduction Materials Science and Engineering,. WD Callister, Jr., Adapted 
by R. Balasubramaniam, John Wiley & Sons, NY, Indian edition, 2007. 

 

Reference Books: 

1. Hand Book of Composite Materials-ed-Lubin. 
2. Composite Materials – K.K.Chawla. 
3. Composite Materials Science and Applications – Deborah D.L. Chung. 
4. Composite Materials Design and Applications – Danial Gay, Suong V. Hoa, and 

Stephen W.Tasi. 
 

 

Assessment: 

Assessment includes attendance, class work, tutorials, assignments, quizzes, exams. 

CO-PO & PSO Correlation 

  Course Name : Composite Materials  

  Program Outcome (PO) 
Program Specific 
Outcome (PSO) 

Course Outcomes 1 2 3 4 5 1 2 3 4 

CO 1  2 0 1 1 0 3 2 2 3 

CO 2 3 1 3 2 1 3 2 1 1 

CO 3 2 0 2 3 2 2 2 3 1 

CO 4 3 2 3 3 2 1 3 1 2 

CO 5 2 1 3 3 3 2 1 3 2 

 

Note:  1: Low  2: Moderate 3: High 
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Programme:   M.Tech. Semester : III  

Name of the 

Course: 

Artificial Intelligence Course Code: SOE-M-SE304 (9) 

Credits : 4 No of Hours : 4 Hrs/Week 

Max Marks: 100   

 
Course Description: 
The course on Introduction to Artificial Intelligence, AI problems, Design, Knowledge 
Representation Issues and symbolic Reasoning under Uncertainty. It also includes 
Fuzzy Logic, Reactive Systems,Neural Networks and Hopfield Network. 
 

Course Outcomes: 

Students will be able to: 

CO 1 Understand the concept of Artificial Intelligence, search techniques and knowledge 

representation issues 

CO 2 Understanding reasoning and fuzzy logic for artificial intelligence 

CO 3 Understanding game playing and natural language processing 

 

 

Syllabus 

UNIT- I  

What is AI (Artificial Intelligence) : The AI Problems, The Underlying Assumption, What 
are AI Techniques, The Level Of The Model, Criteria For Success, Some General 
References, One Final Word Problems, State Space Search & Heuristic Search 
Techniques: Defining The Problems As A State Space Search, Production Systems, 
Production Characteristics, Production System Characteristics, And Issues In The 
Design Of Search Programs, Additional Problems. Generate-And-Test, Hill Climbing, 
Best-First Search, Problem Reduction, Constraint Satisfaction, Means-Ends Analysis. 
 
UNIT- II  
Knowledge Representation Issues: Representations and Mappings, Approaches to 
Knowledge Representation. Using Predicate Logic: Representation Simple Facts in 
Logic, Representing Instance and Isa Relationships, Computable Functions and 
Predicates, Resolution. Representing Knowledge Using Rules: Procedural versus 
Declarative Knowledge, Logic Programming, Forward Versus Backward Reasoning. 
 
UNIT- III  

Symbolic Reasoning Under Uncertainty: Introduction to No monotonic Reasoning, 
Logics for Non-monotonic Reasoning. Statistical Reasoning: Probability and Bays’ 
Theorem, Certainty Factors and Rule-Base Systems, Bayesian Networks, Dempster 
Shafer Theory. 
 
UNIT- IV  
Fuzzy Logic. Weak Slot-and-Filler Structures: Semantic Nets, Frames. Strong Slot-
and-Filler 
Structures: Conceptual Dependency, Scripts, CYC. Game Playing: Overview, And 
Example Domain: Overview, Mini Max, Alpha-Beta Cut-off, Refinements, Iterative 
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deepening, The Blocks World, Components of A Planning System, Goal Stack 
Planning, Nonlinear Planning Using Constraint Posting, Hierarchical Planning, 
Reactive Systems, Other Planning Techniques. Understanding: What is 
understanding? What makes it hard? As constraint satisfaction. 
 
UNIT- V  
Natural Language Processing: Introduction, Syntactic Processing, Semantic Analysis, 
Semantic Analysis, Discourse and Pragmatic Processing, Spell Checking Connectionist 
Models: Introduction: Hopfield Network, Learning In Neural Network, Application Of 
Neural Networks, Recurrent Networks, Distributed Representations, Connectionist AI 
And Symbolic AI. 
 
 
Text Books: 

1. Elaine Rich and Kevin Knight “Artificial Intelligence”, 2nd Edition, Tata Mcgraw-
Hill, 2005. 

Reference Books: 

1. Stuart Russel and Peter Norvig, “Artificial Intelligence: A Modern Approach”, 3rd 
Edition, Prentice Hall, 2009. 
 

Assessment: 

Assessment includes attendance, class work, tutorials, assignments, quizzes, exams. 

 

CO-PO& PSO Correlation 

  Course Name : Artificial Intelligence  

  Program Outcome (PO) 
Program Specific 
Outcome (PSO) 

Course Outcomes 1 2 3 4 5 1 2 3 4 

CO 1 3 1 2 3 2 2 1 0 2 

CO 2 3 2 2 2 3 2 3 2 3 

CO 3 2 3 2 1 2 3 1 2 3 

 

Note:  1: Low  2: Moderate 3: High 
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Semester IV 

Sr. 
No. 

Subject Code Name of the Courses T/L C 

1. SOE-M-401 
Dissertation Phase-II L 14 

Total 14 
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Programme:   M.Tech. Semester : IV  

Name of the 

Course: 

Dissertation Phase-II Course Code: SOE-M-SE420 

Credits : 14 No of Hours : 6 Hrs/Week 

Max Marks: 100        

 

Course Outcomes: 

At the end of the course, the student will be able to: 

CO1 Solve complex structural problems by applying appropriate techniques and 
tools. 

CO2 Exhibit good communication skill to the engineering community and society. 
CO3 Demonstrate professional ethics and work culture. 

 

 

Syllabus Contents: 

Dissertation – II will be extension of the to work on the topic identified in Dissertation 

– I. Continuous assessment should be done of the work done by adopting the 

methodology decided involving numerical analysis/ conduct experiments, collection 

and analysis of data, etc. There will be pre-submission seminar at the end of academic 

term. After the approval the student has to submit the detail report and external 

examiner is called for the viva-voce to assess along with guide. 

 

 

 

CO-PO & PSO Correlation 

  Course Name: Dissertation Phase-II  

  Program Outcome (PO) 
Program Specific 
Outcome (PSO) 

Graduate 
attributes 

1 2 3 4 5 
1 2 3 4 

CO1 3 3 3 3 3 3 3 2  
CO2 2  2 1 1  1  2 

CO3  2  1 1 1  3 3 

Note:  1: Low  2: Moderate 3: High 

 

 

 

 


