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M.Tech. Civil (Construction Management) 
(2025 Pattern) 

ABBREVIATIONS 
 
 
 

Abbreviation Title Abbreviation Title 

PSM Program Specific 
Mathematics 
Course 

OE Open Elective 

PSB Program Specific 
Bridge Course 

SLC Self-Learning Course 

PCC Program Core Course AEC Ability Enhancement Course 

PEC Program Specific 
Elective Course 

MLC Mandatory Learning Course 

PCL Program Core Laboratory 
CCE 

Co-curricular & 
Extracurricular Activities 

MC Minor Course 
VSE 

Vocational and Skill 
Enhancement Course 



  

AISSMS COE, Pune  M.Tech. Civil (Construction Management)                                                            Page | 3   

 
M.Tech. Civil (Construction Management) 

(2025 Pattern) 

Distribution of Credits 
 
 

S.N. Course 
Type 

Course Title No. of Credits 
(Semester wise) 

Credits 

I II III IV Total % 
1 PSM Program Specific Mathematics 

Course 04 -- -- -- 04 4.54 

2 PSB Program Specific Bridge Course 04 -- -- -- 04 4.54 
3 PCC Program Core Course 08 08 -- -- 16 18.18 
4 PCC Program Core Course Laboratory 02 02 -- -- 04 4.54 
5 MLC Mandatory Learning Course   04 04 08 9.09 
6 PEC Program Specific Elective 

Course 04 04 -- -- 08 9.09 

7 AEC Ability Enhancement Course -- 04 -- -- 04 4.54 
8 OE Open Elective -- 04 -- -- 04 4.54 
9 VSE Vocational and Skill 

Enhancement Course -- -- 14 12 26 29.54 

10 SLC Self-Learning Course --  04 04 08 9.09 
11 CCE Co-curricular & Extracurricular 

Activities -- -- -- 02 02 2.27 

   22 22 22 22 88 100 
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M.Tech. Civil (Construction Management) 
(2025 Pattern) 

Curriculum Structure- Semester I 

 
Sr. 
No. 

 
Course 
Type 

 
Course 
Code 

 
Course Name 

Teaching 
Scheme 

Examination Scheme  
Credits 

L P CCA ESE TW OR Total 
Activities MSE 

1. PSM PSM501CON 
 

Advance Engineering 
Mathematics for 
Civil Engineers 

4 -- 20 30 50 -- -- 100 4 

2. PSB PSB511CON Management and 
Project Planning in 
Construction 

4 -- 20 30 50 -- -- 100 4 

3. PCC PCC521CON Construction 
Technology 4 -- 20 30 50 -- -- 100 4 

4. PCC PCC522 CON TQM in Construction 4 -- 20 30 50 -- -- 100 4 
5. PEC PEC551CON Elective I 4 -- 20 30 50 -- -- 100 4 
6. LC LC531CON Laboratory Practice-I -- 4 -- -- -- 25 25 50 2 
7.  MLC* 

 (non 
credit) 

MLC541DES Communication Skills 
and Personality 
Development 

2 -- 20 30 -- -- -- 50 -- 

                                                                               Total 22 4 120 180 250 25 -- 600 22 
L: Lecture, P: Practical, CCA: Continuous Comprehensive Assessment; MSE: Mid Semester Examination;  
ESE: End Semester Examination; TW: Term Work, OR: Oral Examination; * Common to all programs 

 

Elective I: Select any one from the following: 

 

COURSE CODE SUBJECT 

PEC551CON-A Smart Cities and Urban Infrastructure 

PEC551CON-B Disaster Management and Safety Practices in Construction 

PEC551CON-C Building Services and Maintenance 

PEC551CON-D Finance for Construction Project Management 
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M.Tech. Civil (Construction Management) 

(2025 Pattern) 

Curriculum Structure- Semester II 

 

 
Sr. 
No. 

 
Course 
Type 

 
Course Code 

 
Course Name 

Teaching 
Scheme Examination Scheme  

Credits L P CCA ESE TW OR Total 
Activities MSE 

1. PCC PCC523CON Construction Contracts 
and Dispute 
Management 

4 -- 20 30 50 -- -- 100 4 

2. PCC PCC524CON Operations Research 4 
 

20 30 50 -- -- 100 4 

3. PEC 
 

PEC555CON Elective-II 4 -- 20 30 50  
 

-- 100 4 

54. LC LC532CON Laboratory 
Practice-II 

-- 4 -- -- -- 25 25 50 2 
 
 
 
 
 
 

6.5. AEC* AEC561DES Research Methodology
and IPR 

4 -- 20 30 50 -- -- 100 4 

7.6. OE* 
 

Open Elective Open Elective 
4 -- 20 30 50 -- -- 100 4 

77. MLC* 
(non 
credit) 

MLC542DES 
 

Sustainable 
Engineering and 
Circular Economy 

2 -- 20 30 -- -- -- 50 -- 

Total 22 4 120 180 250 25 25 600 22 

L: Lecture, P: Practical, CCA: Continuous Comprehensive Assessment; MSE: Mid Semester Examination;  
ESE: End Semester Examination; TW: Term Work, OR: Oral Examination; * Common to all programs 

 
 

Elective II: Select any one from the following: 

 

COURSE CODE SUBJECT 

PEC555CON-A Material Management 

PEC555CON-B Value engineering and Valuation 

PEC555CON-C Green Building Design and Construction 

PEC555CON-D AI and IoT in Construction 

 

Open Elective: Select any one from the following: 

 

COURSE CODE SUBJECT 

OE573CON  Organizational Ethics and Human Resource Management 

OE571CEE  Economics of innovation 

OE573STR Financial Management 

OE571PED Entrepreneurship Development 
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M.Tech. Civil (Construction Management) 
(2025 Pattern) 

Curriculum Structure- Semester III 

 
 

Sr. 
No. 

Course 
Code 

Course 
Code 

Course Name 
Teaching 
Scheme 

Examination Scheme  
 
Credits 

L P 
CCA 

ESE TW OR Total 
Activities MSE 

1. VSE VSE611CON Dissertation Phase – I -- 12 -- -- -- 100 50 150 6 

2. SLC SLC621CON 
Massive Open Online 
Course –I 

4 -- -- --  100 -- 100 4 

3. VSE VSE612CON 
Internship/On Job 
Training  

-- 
16 -- -- -- 100 100 200 8 

4. 
MLC* MLC643AID Human Rights 2  20 30 -- -- -- 50 2 

5. MLC* MLC602DES Introduction to Indian 
Constitution 

2  20 30    50 2 

  
 

Total 8 28 40 60  300 150 550 22 

L: Lecture, P: Practical, CCA: Continuous Comprehensive Assessment; MSE: Mid Semester Examination;  
ESE: End Semester Examination; TW: Term Work, OR: Oral Examination; * Common to all programs 
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M.Tech. Civil (Construction Management) 
(2025 Pattern) 

Curriculum Structure- Semester IV 

 

Sr. 

No 
. 

Cour
se 

Code 

Course Code Course 
Name 

Teaching 
Scheme 

Examination Scheme 
Credits 

L P CCA 
ESE TW OR Total 

Activities MSE 

1. VSE VSE613CON Dissertation Phase – 
II 

 
-- 

 
24 

 
-- 

 
-- 

 
-- 

 
200 

 
100 

 
300 

 
12 

2. SLC SLC622CON Massive Open Online 
Course –II 

 
4 

 
-- 

 
-- 

 
-- 

 
-- 

 
100 

 
-- 

 
100 

 
4 

3. CCE CCE631CON Seminar / Paper 
presentation in 
Conference/Patent 
Filing/Copyright 

 
-- 

 
4 

 
-- 

 
-- 

 
-- 

 
50 

 
-- 

 
50 

 
2 

4 MLC* MLC672AID Introduction to 
Cybersecurity 

4  20 30 50 -- -- 100 4 

                                                                   Total 8 28 20 30 50 350 100 550 22 

L: Lecture, P: Practical, CCA: Continuous Comprehensive Assessment; MSE: Mid Semester Examination;  
ESE: End Semester Examination; TW: Term Work, OR: Oral Examination; * Common to all programs 
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*CONTINUOUS COMPREHENSIVE ASSESSMENT (CCA) 

The continuous and comprehensive assessment (CCA) will be carried out in two parts: 

(A) Activities: 20 Marks (Any TWO) 

(i) Field Visit (iii) Case Study (v)Technical report on advance topic 
(ii) Research Note (iv) Simulation  

 

Guidelines: 

SN Activity Requirements Evaluation Criteria (Marks out 
of 10) 

1 Field Visit  Participate in at least one relevant 
industrial/field visit. 

 Submit a report with objectives, 
observations, process details, and analysis 
linking theory to practice. 

 The report should include relevant 
photographs, sketches, or process flow 
diagrams. 

 Report content quality and 
technical depth– 4 

 Depth of analysis & 
observations – 4 

 Presentation and formatting– 2 

2 Research Note  Select a current research problem in Civil 
Engineering. 

 Prepare a research note with background, 
literature review (min. 10 references), and 
research idea, methodology outline, or 
design approach 

 Follow IEEE/ASCE citation style. 

 Literature review quality – 4 
 Originality & relevance – 4 
 Academic writing & 

formatting – 2 

3 Case Study  Select a case involving design failure, 
optimization, sustainability or innovation.  

 Submit a report with problem statement, 
technical analysis 
(calculations/simulations), and 
recommendations/conclusions. 

 Problem clarity & technical 
accuracy – 3 

 Analytical depth & 
methodology – 5 

 Presentation & structure – 2 

4 Simulation  Use software (SPSS, MATLAB, 
ABAQUS, etc.). 

 Report must include problem definition, 
modeling approach, assumptions, results, 
and interpretation. 

 Submit simulation files for evaluation. 

 Accuracy of model setup – 4 
 Quality of results & 

interpretation – 4 
 Report clarity – 2 

5 Technical 
Report on 
Advanced Topic 

 Select an advanced/emerging topic  
 Prepare a word report with technical 

details, applications, challenges, and future 
scope. 

 Include at least 10-15 recent references 
from peer reviewed journals (past 5 years). 

 Technical depth & coverage – 
4 

 Critical analysis & insight – 4 
 Presentation & formatting – 2 

 

(B) Mid Semester Evaluation (MSE) 

(i) Class Test – I Unit I 15 Marks 
(ii) Class Test – II Unit II 15 Marks 
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END Semester Examination (ESE) 

Examination will be carried out on unit 3,4 and 5 carrying following marks weightage: 

Unit No. Marks Weightage 
Unit III 16 
Unit IV 17 
Unit V 17 

                

DISSERTATION WORK: 

The dissertation work shall be based on the knowledge acquired by the student during the coursework and 

preferably it should meet and contribute towards the needs of the society. The project aims to provide an 

opportunity of designing and building complete system or subsystems based on area where the student likes 

to acquire specialized skills. 

Dissertation Phase – I 

Dissertation Phase – I is the integral part of the project Work. In this, the student shall complete the partial 

work of the Project that will consist of problem statement, literature review, project overview, scheme of 

implementation (UML/ERD/block diagram/ PERT chart, etc.) and Layout & Design of the Set-up. The 

candidate shall deliver a presentation as a part of the progress report of Project work Stage-I, on the 

advancement in Technology pertaining to the selected dissertation topic. The student shall submit the progress 

report of Project Work Stage-I in standard format duly certified for satisfactory completion of the work by the 

concerned guide. The report must undergo plagiarism screening using anti-plagiarism software, and the 

similarity index shall not exceed 25%. 

 

Dissertation Phase – II 

In Dissertation Phase – II, the student shall complete the balance part of the Project that will consist of 

fabrication of set up required for the project, conducting experiments and taking results, analysis & validation 

of results and conclusions. 

The student shall prepare the final report of Project work in standard format duly certified for satisfactory 

completion of the work by the concerned guide. The dissertation must undergo plagiarism screening using 

anti-plagiarism software, and the similarity index shall not exceed 25%. It is mandatory to publish one paper 

in conference and one paper in peer reviewed journal before submission of the dissertation. 

 

MOOC COURSE SELECTION AND EVALUATION GUIDELINES: 

Students shall select a MOOC course related to current trends in their respective engineering discipline, 

preferably aligned with their area of specialization. The course must be at the postgraduate level and should 

be selected in consultation with the assigned guide and approved by the designated authority. It may be taken 

from recognized MOOC platform such as NPTEL. Students are required to submit hard copies of all course 
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assignments. The student is expected to register for the examination and obtain the certificate from competent 

authority. 

Evaluation Guidelines: Students will be evaluated progressively for a total 100 Marks.   

Sr. No. Parameter Marks 

1 Presentation of the Selected topic  20 

2 Assignment Scores  

50 
(The total marks obtained in the 

assignments shall be proportionally 
converted to an equivalent score out of 50.) 

3 
Certification Granted Based on the MOOC 
Provider’s Examination 

30 

Total Marks 100 
 

INTERNSHIP/ ON JOB TRAINING: 

Each student shall undertake an internship/ On job training of 8–10 weeks in an industry, research institute, 

or consultancy firm under the guidance of an allocated faculty supervisor. The faculty guide shall be 

responsible for monitoring and evaluating the student’s progress, in coordination with the industry/research 

supervisor. Students must maintain a detailed project diary recording tasks performed, data collected, 

observations made, and challenges encountered. Progress shall be demonstrated through regular reporting, 

presentations, and proper documentation. The student is required to meet with the institute supervisor 

fortnightly to discuss and record progress. 

Three progress reviews will be conducted during the internship: 

Review–I: Understanding of the organization, assigned tasks, and work plan. (20 Marks) 

Review–II: Mid-term progress, skill application, and problem-solving approach. (20 Marks) 

Review–III: Completion status, demonstration of outcomes, and final feedback. (20 Marks) 

                     The documentation comprising training report, project diary will carry 40 Marks. 

Upon completion, the student shall submit a comprehensive internship report summarizing skills acquired, 

activities undertaken, challenges faced, and results achieved. A completion certificate from the host 

organization is mandatory. The final evaluation will be based on the internship report, feedback from the 

industry/research guide, and an oral examination. 

 

 

 
 
 
 
 

Exit option to qualify for PG Diploma in Construction Management: 12-14 Weeks domain 
specific industrial internship after successfully completion of first year of the program. 
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SEMESTER -I 
PSM501CM Advanced Engineering 

Mathematics for Civil Engineers  

 
Course 
Objectives: 

The objectives of this course are to: 
1. Introduce the concept of probability 
2. Understanding various of mathematical distributions 
3. Learning the applications of sampling and its techniques 
4. Understanding and applying the concept of hypothesis, and testing with different 

techniques 
5. Apply the concept of correlation and regression 

Course 
Outcomes: 

After completion of the course, student will be able to: 
1. Apply the concept of probability 
2. Select the best various of mathematical distributions 
3. Apply various sampling techniques 
4. Assess and apply the concept of hypothesis testing 
5. Formulate correlation and regression model for real time data related to civil 

engineering  
Course 
Contents: 

Unit – 1 (10 Hours) 
Probability: Probability theory and its importance: Definition of probability, Rules of 
Probability, The Baye‘s theorem. Random variable. Probability distribution. Mean or 
Expectation of Random variable. Properties of Mean of Expectation. 
Unit – 2 (10 Hours) 
Distributions: Theoretical probability Distributions: Binomial Distribution, Poisson 
Distribution. Normal Distribution, Exponential Distribution, Beta, Gamma. 
Unit – 3 (10 Hours) 
Sampling: Sampling and sampling distribution: Probability samples, Non-probability 
Samples, sample Random sampling, other sampling schemes, sampling distribution and 
Standard error, some Sampling and Quality control. Use of concepts of standard 
deviation. Coefficient of variance, range in quality control of concreting and similar 
such activities. 
Unit -4 (11Hours)                                                                                                 
Testing: Testing Hypothesis: Sampling of distribution – Test based on Normal 
Distribution, Students t-test, chi-square, K-S test for goodness of fit and distribution. 
Analysis of variance one Way & two-way classification. 
Unit – 5 (11 Hours) 
Correlation Analysis: Correlation types, co-efficient. Bi-variate Frequency 
Distribution, Scatter Diagram, Correlation Analysis, Practical applicationsin 
civil engineering projects. 

CODE 

TEACHING 
SCHEME 

EXAMINATION SCHEME 

CREDITS 
Lect/Week 

Paper 

TW 
Oral/ 

Presentation 
Total 

CCA 

End   
Semester 

Examination 
(ESE) 

PSM501CM 4 50 50 -- -- 100 4 
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Regression Analysis: Regression and Multivariate Analysis, Multiple 
Regression Analysis Nonlinear Regression. Use of regression analysis in 
Construction Projects. 

Reference 
Books: 

1. Applied Statistics and Probability for Engineers---Montgomery and Runger -
Wiley,India. 

2. Probability and Statistics for Engineers –Miller, Freund-Hall, Prentice India Ltd. 
2009 

3. Applied Mathematics for Engineers and Physiscists-pipes and Harvill. McGraw 
Hill International Edition, 1970 

4. Sampling techniques-Cochran, Wiley Series, 2008. 
5. Statistics-Concepts and Controversies-David S. Moore-Freeman Company, New 

York. 
6. Reliability Principles and practices-Calabro-McGraw Hill Book Company, 1963 
7. Shrivastava, Shenoy & Sharma, Quantitative Techniques for Managerial Decisions, 

Wiley, 1989. 
8. Applied Statistics for Civil and Environmental Engineers by Kottegoda.- Stratford 

Books 
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PSB511CM Management and Project Planning in Construction  

 
 

Course 
Objectives: 

The objectives of this course are to: 
1. Understanding the concept of management and project management 
2. Understanding various project scheduling techniques 
3. Learning the methods of project controls 
4. Understanding all concepts of construction management 
5. Apply the concept of work study and work measurement 

Course Outcomes: After completion of the course, student will be able to: 
1. Understand the concept of management and project management 
2. Apply various project scheduling techniques 
3. Select the best method of project control 
4. Apply various concepts of construction management 
Assess and apply the concept of work study and work measurement 

Course Contents: Unit – 1 (10 Hours) 
A) Basics of Management: Modern scientific management (Contribution by Fayol, 

F.W. Taylor, Mayo), Management Functions, Management Styles, SWOT 
Analysis in construction 

B) Project Management: Basic forms of organization with emphasis on Project 
and matrix structures; project life cycle, planning for achieving time, cost, 
quality, project feasibility reports based on socio-techno-economic 
environmental impact analysis, project clearance procedures and necessary 
documentation for major works like dams, multistoried structures, ports, tunnels, 
Qualities, role and responsibilities of project manager, Role of Project 
Management Consultants, Enterprise Resource Planning (ERP) 

Unit – 2 (10 Hours) 
Project Scheduling: Construction Scheduling, Work break down structure, activity 
cost and time estimation in CPM, PERT, RPM (Repetitive Project Modeling) 
techniques. LOB technique, Mass haul diagrams. Precedence Network Analysis, 
software in Construction scheduling (MSP, primavera, Construction manager). 
Unit – 3 (10 Hours) 
Project Controlling: Monitoring and Control, Crashing, Resource Leveling, 
Updating. 
Unit -4 (11 Hours) 
Construction site management:             
Site mobilization – demobilization aspects, various Resources management based on 
funds availability, coordinating, communicating & reporting Techniques, Application 
of MIS to construction, Training for Construction Managers, Engineers, Supervisors 
Unit – 5 (11 Hours) 
Work Study: 

CODE 

TEACHING 
SCHEME 

EXAMINATION SCHEME 

CREDITS 
Lect/Week 

Paper 

TW 
Oral/ 

Presentation 
Total 

CCA 

End   
Semester 

Examination 
(ESE) 

PSB511CM 4 50 50 -- -- 100 4 
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a) Definition, Objectives, basic procedure, method study and work measurement, 
Work study applications in Civil Engineering. 

b) Method study – Definition, Objective, Procedure for selecting the work, recording 
facts, symbols, flow process charts, multiple activity charts, string diagrams. 

c) Work measurement – Time and motion studies, Concept of standard time and 
various allowances, time study, equipment performance rating. Activity sampling, 
time-lapse, photography technique, Analytical production studies 

Reference Books: 1. Construction Planning & management By P S Gahlot & B M Dhir, New Age 
International Limited Publishers 

2. Construction Project planning & Scheduling By Charles Patrick, Pearson, 2012 
3. Construction Project Management Theory & practice --- Kumar Neeraj Jha, 

Pearson,2012 
4. Construction management Fundamantals by Knutson, Schexnayder, Fiori, Mayo, 

Tata McGraw Hill, 2nd edition, 201 
5. Modern construction management--Harris, Wiley India. 
6. Construction Management and Planning by Sengupta and Guha-Tata 
McGraw Hill publication. 
7. Project Management – K Nagrajan – New age International Ltd. 
8. Work study – Currie. 
9. Professional Construction Management Barrie-Paulson-McGraw Hill Institute 

Edition. 
10. Project Management – Ahuja H.N. – John Wiely, New York. 
11. Construction Project Management Planning, Scheduling and Controlling-

Chitakara- Tata McGraw Hill, New Delhi 
12. Construction Management – Roy, Pilcher 
13. Construction Management – O‘Brien. 
14. Project Management-Planning and Control---Rory Burkey 4th edition.-Wiley, 

India. 
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PCC521CON Construction Technology 

 
Course 
Objectives: 

The objectives of this course are to: 
1. To introduce students to methods and technologies in underground construction, 

including tunneling, shaft sinking, and ground improvement. 
2. To familiarize students with underwater construction techniques and challenges. 
3. To introduce advanced concrete construction techniques and technologies. 
4. To impart knowledge on types, design, and construction methods of piles for land 
and marine structures. 
5. To introduce the design and construction techniques of cofferdams and caissons 
used in foundation and underwater works. 

Course Outcomes: After completion of the course, student will be able to: 
1. To apply suitable underground construction techniques based on ground conditions 

and project requirements. 
2. To select and apply appropriate underwater construction and dewatering techniques 
based on soil conditions and project depth. 
3. To design and implement appropriate concreting techniques for various 
construction scenarios, including underwater and self-compacting concrete 
applications. 
4. To analyze and select appropriate piling techniques and perform pile capacity 
evaluations for various loading conditions. 
5. To identify and apply suitable cofferdam and caisson methods based on site and 
structural requirements. 

Course Contents: Unit – 1 (10 Hours) 
Underground Construction: Underground– Tunnel-Shaft, Sinking and construction, 
Micro Tunneling, Tunnel driving in hard and soft strata, bedding of conduits, Soil  
excavation and Compaction Technology. 
Unit – 2 (10 Hours) 
Under water construction: Problems encountered in excavation, Underwater drilling, 
blasting, Grouting methods in soft and hard soil including Jet grouting and Chemical 
grouting, Dewatering in shallow and deep excavations using different methods, 
Vacuum Dewatering and Well point system. 
Unit – 3 (10 Hours) 
Construction using Concrete Technology: Concrete – Various types and erection 
methods of shuttering, Operation and erection of Ready-Mix Concrete Plant, Pumped 
Concrete, Concrete mix design with various methods of concreting and also 
underwater concreting using tremie method, Concreting for under water 
Construction, Self-compacting concrete. 
Unit -4 (11 Hours) 
Pile Construction: Piling – Single pile and a group piles (Bored and Driven) bored 
piles, Working loads and ultimate loads on driven and cast- in-situ piles, Piles in land 
and marine structures. Construction details of precast piles, pre stressed piles, steel 

CODE 

TEACHING 
SCHEME 

EXAMINATION SCHEME 

CREDITS 
Lect/Week 

Paper 

TW 
Oral/ 

Presentation 
Total 

CCA 

End   
Semester 

Examination 
(ESE) 

PCC521CON 4 50 50 -- -- 100 4 
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piles and friction piles. Pile Capacity - Load test on piles initial and routine for 
vertical, horizontal, uplift loads and integrity test, failure of piles and causes, Methods 
of pile driving by Vibration and Construction of micro piles, 
Diaphragm Walls. 
Unit – 5 (11 Hours) 
Coffer Dams: types, design and construction of single, double wall, Cofferdam. 
Sheet pile cofferdams, concrete wall movable cofferdam, land cofferdams, soldier 
construction method.  
Caissons: Types, box, pneumatic and open caissons, Well foundations, details, design 
and Construction of pneumatic and precast caissons. 

Reference Books: 1 Construction Technology: Analysis, and Choice, 2ed, Bryan, Wiley India 
2. Construction Planning, Equipment and methods – Peurifoy-Tata McGraw Hill 
Publication 
3. Construction Equipment Planning and Applications – Dr. Mahesh Varma 
4. Brochures Published by various agencies associated with construction. 
5. Journals such as CE & CR. Construction world, International Construction. 
6. Document Reports of actual major works executed. 
7. Construction Technology by Roy Chudley and Roger Greeno, Prentice Hall, 
2005. 
8. Dr. Kumar Niraj Jha, ― Formwork for Concrete Structuresۅ, Mc Graw Hill 
Publication. 
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PCC522CON TQM in Construction 

 
Course 
Objectives: 

The objectives of this course are to: 
1. To provide an understanding of quality concepts, principles, and systems relevant 
to construction project management. 
2. To introduce quality control tools and statistical methods for ensuring construction 
material and process quality. 
3. To equip students with skills for assessing training needs and developing technical 
and managerial competencies for quality in construction. 
4. To provide understanding of ISO 9004 quality system standards and their 
application in construction quality management. 
5. To introduce TQM and lean practices for improving construction quality and 
efficiency. 

Course Outcomes: After completion of the course, student will be able to: 
1. To apply quality management practices like QA/QC and TQM across various 
phases of a construction project. 
2. To use quality control charts and statistical techniques to evaluate and improve 
construction quality. 
3. To plan and implement quality improvement strategies using tools like PRRT, 
checklists, and quality circles. 
4. To interpret and apply ISO quality principles and certification processes to enhance 
organizational quality systems. 
5. To apply TQM and lean methods to reduce defects, waste, and project costs. 

Course Contents: Unit – 1 (10 Hours) 
Concept of Quality: Definition of quality as given by Deming, Juran, Crosby, 
difference between Quality control, Quality Assurance (QA/QC). Total quality 
control (TQC) and Total Quality Management (TQM), Need for TQM in construction 
industry. Organization necessary for implementation of quality, Quality manual-
Contents, data required, preparation, responsibility matrix, monitoring for quality- 
PDCA Cycle. Quality aspects in every phase in the life cycle of Construction project. 
Unit – 2 (10 Hours) 
Quality Control tools and statistical quality Control: 
(A) Histogram, Pareto diagram, Fishbone diagram, Quality control chart-Testing 
required for quality control of construction material used in RCC Work- destructive 
and Non destructive Test (NDT) 
(B) Statistical Quality Control- Necessity, Benchmarking, Application of dispersion 
methods in quality control of construction activity. 
Unit – 3 (10 Hours) 
Training and development of Human Resources: 
Training needs assessment, technical and managerial competencies necessary for 
achieving quality, preparation for training. Training on Project Rework Reduction 
Tool (PRRT) software- training for preparation of checklist necessary for RCC work, 

CODE 

TEACHING 
SCHEME 

EXAMINATION SCHEME 

CREDITS 
Lect/Week 

Paper 

TW 
Oral/ 

Presentation 
Total 

CCA 

End   
Semester 

Examination 
(ESE) 

PCC522CON 4 50 50 -- -- 100 4 
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for commonly used formats. Development of quality circles, quality inspection team, 
inspection reports, monitoring and control, 360 degree feedback for quality. 

 Unit -4 (11 Hours) 
Study of ISO 9004- Quality System Standards. 
Purpose of ISO Standards. Difference between ISO 9001 and ISO 9004.Certification 
process for ISO 9001. Certification bodies involved. Eight Principles of ISO-Basic 
meaning, applying these principles for an effective quality process in the 
organization. Management support and commitment necessary for achieving 
implementation for quality system standards. 

Unit –5 (11 Hours) 
Achieving TQM on Construction Projects: 
Advantages, barriers, principles, steps in implementation, seven types of construction 
defects. Determining cost of poor quality including hidden cost. Quality functions 
deployment (QFD). Importance of third-party quality audits. CIDC, CQRA quality 
rating systems, customers satisfaction surveys, non-conformity reports (NCR), 
remedial strategy for reducing NCR‘s. Lean Construction Practices: Lean principles, 
waste reduction, value stream mapping, and just-in-time construction. Streamlining 
construction processes to enhance efficiency and reduce costs. 

Reference Books: 1 Construction Technology: Analysis, and Choice, 2ed, Bryan, Wiley India 
2. Construction Planning, Equipment and methods – Peurifoy-Tata McGraw Hill 
Publication 
3. Construction Equipment Planning and Applications – Dr. Mahesh Varma 
4. Brochures Published by various agencies associated with construction. 
5. Journals such as CE & CR. Construction world, International Construction. 
6. Document Reports of actual major works executed. 
7. Construction Technology by Roy Chudley and Roger Greeno, Prentice Hall, 
2005. 
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PEC551CON-A Elective I: Smart Cities and Urban Infrastructure 

 
Course 
Objectives: 

The objectives of this course are to: 
1. To introduce the concept, principles, and solutions of Smart Cities with reference 
to global and Indian contexts. 
2. To provide an understanding of Smart City models, key features, mission 
objectives, and future components. 
3. To introduce design principles, life cycle analysis, and cost considerations in 
smart city development. 
4. To provide insights into urban planning, smart infrastructure, integrated transport, 
and sustainable urban management practices. 
5. To introduce the development of modern, technology-driven urban infrastructure 
for sustainable cities. 

Course Outcomes: After completion of the course, student will be able to: 
1. To explain Smart City concepts and apply relevant solutions based on case 
studies. 
2. To analyze Smart City frameworks and evaluate their components through real-
world case studies. 
3. To evaluate smart city designs based on sustainability, life cycle, and cost-
effectiveness. 
4. To assess and apply smart urban planning strategies through case-based analysis. 
5. To analyze and propose infrastructure solutions for smart urban environments 
using case study insights. 

Course Contents: Unit – 1 (10 Hours) 
Concept of Smart Cities: definition, Smart City Concept Theory, Concept in India, 
Principles of Smart City concept, concept of Smart city solution Reference Case 
studies for relevant understanding 
Unit – 2 (10 Hours) 
Smart City Concept model, key features of smart city, Smart City mission, Concept 
in 21st Century, 6 pillars of smart city, components and future. Reference case studies 
for relevant understanding. 
Unit – 3 (10 Hours) 
Introductory understanding of various design aspects of a smart city and life cycle 
analysis and cost aspect of developing smart city 
Unit -4 (11 Hours) 
Urban planning, smart infrastructure, integrated transportation, and sustainable urban 
management. Reference case studies for relevant understanding. 
Unit – 5 (11 Hours) 
Urban Infrastructure: Developing infrastructure for modern, technology-driven urban 
environments. Reference case studies for relevant understanding. 

Reference Books: 1. Concrete Technology by Neville 
2. Construction Materials, Methods & Techniques(3e) by William P Spence, Yesdee 
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Publication 2012, Pvt. Ltd,, Chennai, India 
3. Concrete Structure properties & Materials by Mehta P.K & Mantreio P.J.M, 

Prentice hall. 
4. Concrete Technology by M.S.Shetty, S.Chand Publ. 
5. Building Materials by M L Gambhir, Neha Jamwal, Tata McGraw Hill Publ. 
6. New Building Materials and Construction World magazine. 
7. Ferrocement Construction Mannual-Dr. D.B.Divekar-1030,Shivaji Nagar, Model 

Colony, Pune. 
8. Civil Engineering and Construction Review magazine 

9. Engineering Materials –Dr. S.V.Deodhar 
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PEC552CON -B Elective I: Disaster Management and Safety Practices in 
Construction 

 
Course 
Objectives: 

The objectives of this course are to: 
1. To provide an understanding of various natural and manmade disasters and the 
principles of disaster management and risk mitigation. 
2. To introduce the structure and components of an effective emergency 
management program, including planning, training, and public awareness. 
3. To provide knowledge of disaster relief organizations, impact assessment 
methods, and international practices in disaster mitigation. 
4. To introduce the principles of construction safety management and the roles and 
responsibilities of key stakeholders in ensuring site safety. 
5. To provide comprehensive knowledge of construction site safety, accident 
prevention, equipment safety, and legal aspects related to construction activities. 

Course Outcomes: After completion of the course, student will be able to: 
1. to identify types of disasters and apply disaster management strategies including 
legal, financial, and operational aspects. 
2. to design and implement emergency management programs involving hazard 
analysis, resource planning, and stakeholder coordination. 
3. to assess disaster impacts and evaluate mitigation efforts using standard practices 
and regulatory frameworks. 
4. to develop safety manuals, checklists, and implement effective safety practices 
through defined roles and monitoring systems. 
5. to implement safety measures, use appropriate safety equipment, and comply 
with legal and organizational safety requirements across various construction sites. 

Course Contents: Unit – 1 (10 Hours) 
Disasters – Natures and extent of disasters, natural calamities such as earthquake, 
floods, drought volcanoes, forest, coasts hazards, landslides etc. Manmade disasters 
such as chemical and industrial hazards, nuclear hazards, fire hazards etc. Disaster 
Management – Financing relief expenditure, legal aspects, rescue operations. Casual 
management, risk management. 
Unit – 2 (10 Hours) 
Emergency Management program – Administrative setup and organization. Hazard 
analysis, training of personnel, information management, emergency facilities and 
equipment necessary public awareness creation, preparation and execution of the 
emergency management program. 
Unit – 3 (10 Hours) 
Various organizations registered with Government and NGOs working for disaster 
relief-Challenges faced by organizations. Methods of assessment of impact of 
disasters such as photogrammetric methods, media survey, ground data collection. 
International adopted practices for disaster mitigation. Rules and regulations, 
Monitoring aspects of disaster mitigations programs. 

CODE 

TEACHING 
SCHEME 

EXAMINATION SCHEME 

CREDITS 
Lect/Week 

Paper 

TW 
Oral/ 

Presentation 
Total 

CCA 

End   
Semester 

Examination 
(ESE) 

PEC551CON-B 4 50 50 -- -- 100 4 



 

AISSMS COE, Pune  M.Tech. Civil (Construction Management)                                                                 Page | 22    

Unit -4 (11 Hours) 
Construction Safety Management – Role of various parties, duties and responsibilities 
of top management, site managers, supervisors etc. role of safety officers, 
responsibilities of general employees, safety committee, safety training, incentives and 
monitoring. Writing safety manuals, preparing safety checklists and inspection reports. 
Unit – 5 (11 Hours) 
Safety in construction operations – Safety of accidents on various construction sites 
such as buildings, dams, tunnels, bridges, roads, etc. safety at various stages of 
construction. Prevention of accidents. Safety measures. Safety in use of construction 
equipment e.g. vehicles, cranes, hoists and lifts etc. safety of scaffolding and working 
platforms. Safety while using electrical appliances. Explosives used. Various safety 
equipment and gear used on site.  
First aid on site, Safety awareness program. Labor laws, legal requirement and cost 
aspects of accidents on site, Incentive for safety practices. Study of safety policies, 
methods, equipment, training provided on any ISO approved construction Company 
safety in office, working on sites of high rise construction, deep excavation 

Reference Books: 1. An Introduction to Disaster Management –Natural Disasters and Man Made 
Hazards, 
S.Vaidyanathan, Ikon Books 
2. Construction Engineering and Management – Seetharaman, Umesh Publ. 
3. NICMAR Publications 
4. Different sites on internet on disaster management 
5. Project Management – K Nagarajan – New Age International Ltd. 
6. Disaster Management Handbook by Jack Pinkowski – CRC Press (Taylor and 
Francis group) 
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PEC553CON -C Elective I: Building Services and Maintenance 

Course 
Objectives: 

The objectives of this course are to: 
1. To introduce integrated design principles for selecting and incorporating building 
services while ensuring structural integrity and operational safety. 
2. To introduce building services engineering systems essential for intelligent 
buildings, including communication, protection, and automation systems. 
3. To introduce the concepts of energy conservation, efficiency, and environmental 
protection in the design and execution of building services systems. 
4. To introduce computer-aided design and installation practices for building 
services, including testing and commissioning of key systems. 
5. To provide insight into the impact of life-cycle cost on planning and 
implementation of building systems, considering capital and operating expenses. 

Course Outcomes: After completion of the course, student will be able to: 
1. to plan and integrate building services considering space, structural support, 
safety, and acoustic performance. 
2. To apply building automation and communication technologies for efficient 
building management. 
3. to coordinate and manage energy-efficient, environmentally friendly building 
services during design and construction stages. 
4. to design, install, and commission building services systems while addressing 
health and safety issues such as sick building syndrome. 
5. to evaluate design and equipment choices based on life-cycle cost to ensure long-
term efficiency and maintainability. 

Course Contents: Unit – 1 (10 Hours) 
Integrated design: factors affecting selection of services/systems, Provision of space 
in the building to accommodate building services, Structural integrity of building 
services equipment. Sound and vibration attenuation features, Provisions for safe 
operation and maintenance 

Unit – 2 (10 Hours) 
Building services engineering system for intelligent buildings: Introduction to 
information transmission systems, communication and protection system, call 
systems, public address system and Building automation/management systems. 

Unit – 3 (10 Hours) 
The concepts and importance of energy conservation and energy efficiency for 
environmental protection, environmental protection and maintenance of building 
services systems, selection of environmentally friendly products and materials used 
in building services systems. Co-ordination and management of design and 
installation of various building services systems during the design and construction 
stages in particular the builder ‘s works 

Unit -4 (11 Hours) 
Computer-aided design and installations of building services. Testing and 
commissioning of building services systems: fire safety systems, vertical 
transportation equipment ventilation systems, etc. Sick building syndrome.  
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Unit – 5 (11 Hours) 
The impacts of life-cycle-cost on planning and implementation. An appreciation of 
capital and operating costs. Implication of low cost, inefficient equipment, poor 
installation, inadequate access for maintenance. 

Reference Books: 1. Buiding Services—S.M.Patil---(ISBN-978-81-7525-980-5), 1-C,102,Saamana 
Pariwar Society,Gen A.K.Vaidya Marg, Goregaon (E),Mumbai-65 
2. Building Maintenance Management, 2ed,---Chanter, Wiley India 
3. Miantenance of Buildings—A.C.Panchodhari—New Age International 
Publishers. 
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PEC554CON -D Finance for Construction Project Management 

 
Course 
Objectives: 

The objectives of this course are to: 
1. To introduce financial planning, budgeting, and capital management in 
construction projects. 
2. To provide an understanding of budgetary control systems and procedures for 
preparing various types of budgets. 
3. To introduce the fundamentals of financial planning, budgeting, and accounting 
systems in construction project management. 
4. To introduce corporate finance, taxation, and regulatory aspects in the construction 
sector. 
5. To introduce construction accounting practices, financial reporting, and project-
specific account management. 

Course Outcomes: After completion of the course, student will be able to: 
1. To apply budgeting and financial strategies for effective project and capital 
management. 
2. To prepare and manage master budgets using standard budgeting procedures and 
controls. 
3. To identify financial sources, plan budgets, and interpret accounting data for 
effective project financial control. 
4. To understand tax planning and financial regulations applicable to construction 
projects. 
5. To prepare financial statements, contract accounts, and perform ratio analysis for 
construction projects. 

Course Contents: Unit – 1 (10 Hours) 
Financial Planning: Need and sources of Finance, Long term finance planning, 
Stock, Borrowings, 
Debentures, Loan Capital, Public Deposit, Dividend Policies, Bonus Shares, Market 
value of shares, Reserves. 
Unit – 2 (10 Hours) 
Budget: Budgetary control system. Types of budgets, Procedure for master budgets. 
Budget manual. Accounting Information System:, Project Commentary, project 
Running Commentary 
Capital: Analysis of need for working capital, Estimation of requirements of working 
capital, Credit Management, Cash Management. Corpus Fund 
Unit – 3 (10 Hours) 
Corporate Sector: Corporate tax planning, Public policies on ICRA grading of 
exchange, World financial market, Role of financing institutes in Construction sector, 
SEBI regulation., GST, CGST, SGST, Direct Tax Court Syste 
Unit -4 (11 Hours) 
Construction Accounts: Accounting process, preparation of profit and loss account 
and balance sheet as per the companies Act2013, preparation of contract accounts for 
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each project, methods of recording and reporting site accounts between project office 
and head office, Ratio Analysis. Escrow Account for PPP Project. 
Unit – 5 (11 Hours) 
Case Studies (Any Two): Case studies for 1) BOT 2) Dams 3) Mass Transit System 
4) Infrastructure Projects 5) Government Funded Projects with respect to a) Project 
Appraisal b) Raising of funds c) Cost to complete analysis 

Reference Books: 1. Construction project scheduling and control ----Mubarak, Wiley India. 
2. Construction Management & PWD Accounts --- D Lal, S. K. Kataria & Sons, 2012 
3. Construction Management and Accounts -- Singh H. Tata McGraw Hill, New 

Delhi, 1988 
4. Construction Management: Planning and finance-- Cormican D. Construction 

press, London, Feb 2002. 
5. Principles of Corporate Finance, Brealey R.A. Tata McGraw Hill, New Delhi,2003. 
6. Engineering Economics—Kumar---Wiley,India. 
7. Engineering Economy, Leland T. Blank. Anthony Tarquin. McGraw Hill, 2008. 
8. Engineering Economics, David Bedworth, Sabah Randhawa. McGraw Hill, 1996. 
9. Real Estate, Finance and investment, Bruggeman. Fishr, McGraw Hill, 2010. 
10. Foundations of Financial Management, Block Hirt. McGraw Hill, 2009. 
11. Case studies in finance, Burner, McGraw Hill, 2009. 
12. Cases in Finance, DeMello McGraw, 2003. 
13. The cost management toolbox; A Managers guide to controlling costs and 
      boosting profits. Oliver, Lianabel. Tata McGraw Hill, 1999. 
14.Financial Managementۅ – Indian Institute of Banking and Finance Macmillan 

Publications. 
15. Projects planning, Analysis Selection, Implementation and Review, Prasanna 
Chandra Tata McGraw Hill, New Delhi, 2005 
16. Fundamentals of Engineering Economics—Pravin Kumar, Wiley, India. 
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LC531CON Laboratory Practice-I 

 
Contents: 
----Term work should consist of any 8 assignments out of the first 10. 
----Assignments 11 is compulsory. 
1. Assignment on use of means of dispersion in quality control. 
2. Assignment on formulation of linear regression equation between a dependent variable and 

independent variable, applicable in construction. 
3. Working out total number of construction equipment necessary to complete a particular quality of 

item work in a particular time and determining its direct cost per MODULE-for construction 
equipment working in a group. 

4. Assignment on developing a precedence network, calculation of floats and project crashing. 
5. Assignment on work study 
6. Any 2 assignments on Elective I 
7. Assignment based on the application of Concept of Excel Programming or MS Project or 

Primavera 
8. Assignment based on the application of Concept of Python in Civil Engineering 
9. Assignment based on the application of Concept of AutoCAD or BIM 
10. Assignment based on the application of any ERP Software applicable in construction management 
11. Site Visits Minimum Two site visits to study construction techniques and use of major construction 

equipment associated with ongoing major construction works. Visit Report to be submitted 
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MLC541DES Communication Skills and Personality Development 
 

CODE 
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EXAMINATION SCHEME 

CREDITS 
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Paper 

TW 
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CCA 

End   
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MLC541DES 2 50 -- -- -- 50 - 
 

Course 
Objectives: 

The objectives of this course are to: 
1. Demonstrate proficiency in verbal and written communication across professional 

settings. 
2.Improve self-awareness and emotional intelligence for effective interpersonal 

relationships. 
3.Exhibit confidence, adaptability, and leadership in individual and team contexts. 
4.Apply principles of non-verbal, cross-cultural, and digital communication 

effectively. 
5.Prepare for job interviews, public speaking, and professional presentations 

with competence. 
Course Outcomes: After completion of the course, student will be able to: 

1. Apply communication principles to enhance clarity and effectiveness in 
professional contexts. 

2. Demonstrate proficiency in formal written and digital communication. 
3. Develop self-awareness and manage personal growth through emotional 

intelligence. 
4. Exhibit interpersonal skills for effective teamwork, leadership, and conflict 

resolution. 
5. Prepare and present professional content confidently using verbal and nonverbal 

strategies. 
Course Contents: UNIT I Fundamentals of Communication (6 Hours) 

Elements and Process of Communication, Types: Verbal, Non-Verbal, Written, 
Visual, Barriers to Communication & Overcoming Strategies, Listening Skills & 
Feedback Mechanisms, Communication in Multicultural Work Environments 
UNIT II Written and Digital Communication (6 Hours) 
Professional Email Writing, Reports, Memos, and Proposals, Resume and Cover 
Letter Writing, Technical Writing for Engineers (Abstracts, Papers, Manuals), Digital 
Communication Etiquette (WhatsApp, LinkedIn, MS Teams), Use of AI and Tools 
in Business Communication 
UNIT III Personality Development and Self-Awareness (6 Hours) 
Self-Concept, SWOT Analysis, Johari Window, Emotional Intelligence and Self- 
Regulation, Goal Setting, Motivation, Time Management, Stress Management and 
Mindfulness, Values, Ethics, and Personal Branding 
UNIT IV Interpersonal and Group Communication (6 Hours) 
Interpersonal Relationship Building, Team Dynamics and Conflict Resolution, 
Negotiation and Assertiveness Skills, Public Speaking and Presentation Skills, 
Leadership and Decision-Making Styles 
UNIT V Career Readiness and Professional Communication (Written) (6 Hours) 
Interview Preparation and Techniques (HR/Technical), Body Language, Dress Code, 
and Workplace Etiquette, Presentation with PowerPoint and Visual Aids, Elevator 
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Pitch and Professional Introductions, Networking Skills and Professional Social 
Media Use 

Reference Books:  Meenakshi Raman & Sangeeta Sharma – Technical Communication: 
 Principles and Practice, Oxford University Press 
 Barun K. Mitra – Personality Development and Soft Skills, Oxford University 

Press 
 Stephen R. Covey – The 7 Habits of Highly Effective People 
 Carnegie Dale – How to Win Friends and Influence People 
 Deborah J. Barrett – Business and Professional Communication 

e-source:  https://onlinecourses.nptel.ac.in/noc22_hs77 
 https://onlinecourses.swayam2.ac.in/cec25_cm08 
 https://onlinecourses-archive.nptel.ac.in/noc17_hs02 
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SEMESTER-II 

PCC523CON Construction Contracts and Dispute Management 

 
Course 
Objectives: 

The objectives of this course are to: 
1. To introduce key provisions of the Indian Contract Act (1872) relevant to 
construction projects. 
2. To introduce standard contract forms, tendering procedures, and contract 
management practices in construction projects. 
3. To introduce the ICE and FIDIC contract conditions and their application in 
various types of construction contracts. 
4. To provide understanding of construction claims, their resolution, and the role of 
stakeholders in dispute prevention and settlement. 
5. To introduce the Indian Arbitration and Conciliation Act, 1996, and its application 
in resolving construction disputes. 

Course Outcomes: After completion of the course, student will be able to: 
1. To apply contract clauses to assess and manage construction-related legal 
situations. 
2. To evaluate tender processes and manage contract formation, execution, and 
closure in construction projects. 
3. To identify and apply appropriate FIDIC and ICE contract conditions based on 
project requirements and contract types. 
4. To identify construction claims and apply appropriate dispute resolution methods 
like arbitration and conciliation. 
5. To apply the provisions of arbitration and conciliation for effective dispute 
resolution in construction projects. 

Course Contents: Unit – 1 (10 Hours) 
Indian Contract Act (1872): 
Definition of the contract as per the ACT. Valid, Voidable, Void contracts, Objectives 
of the act. (from model 5). Clauses 1 to 75- Contract formation, contract performance, 
valid excuses for nonperformance, Breach of contract, effects of breach- 
understanding the clauses and applying them to situations/scenarios on construction 
projects. Importance of the Workmen‘s Compensation Act on construction projects. 
Unit – 2 Contract Formation & Contract Conditions (10 Hours) 
Standard forms of contracts, methods of inviting tenders, pre-bid meetings, pre-
qualification system, scrutiny of tenders and comparative statement. Contract 
formation, conditions of contracts, contracts with various stakeholders on a major 
construction project, contract pricing by the client, project management consultants 
and the contractor, contract performance, contract correspondence and contract 
closure. General condition and Particular conditions, Conditions of Ministry of 
Statistics and Program Implementation- Government of India. Model forms of 
contract. 
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Unit – 3 FIDIC (10 Hours) 
ICE conditions-Introduction, FIDIC conditions- evolution of FIDIC document, types 
based on whether design is of employer or contractor, Design & Build contract, EPC 
contract, short forms of contract- Colour Code. Various conditions of Red Book. 
Unit -4 Construction Claims and Dispute Resolution (11 Hours) 
a) Construction Claims: Extra items and causes of claims. Types of construction 
claims, documentation. settlement of claims 
b) Dispute Resolution: Causes of disputes and importance of role of various 
stakeholders in prevention of disputes, Alternate Dispute Resolution methods- 
mediation, conciliation, arbitration and Dispute Resolution Boards. 
Unit – 5 Conciliation & Arbitration (11 Hours) 
Indian Arbitration and Conciliation Act 1996 Difference between 1940 Act and 1996 
Act.  
Extent of application of 1996 Act. Objectives, general provisions. Composition of the 
arbitral tribunal, jurisdiction of arbitral tribunal, duties, power of arbitrators. 
Conciliation: Conciliation and its provisions in the Act, Conduct of conciliation and 
arbitral proceedings, grounds for challenge. Arbitral award and its enforcement. 
Procedure of appeal against the awards 

Reference Books: 1) Civil Engineering Contracts and Estimates - B. S. Patil – Universities Press- 2006 
Edition, reprinted in 2009. 
2) The Indian Contract Act (9 of 1872), 1872- Bare Act- 2006 edition, Professional 
Book Publishers. 
3) The Arbitration and Conciliation Act,(1996), 1996 (26 of 1996)- 2006 Edition, 
Professional Book Publisher. 
4) Law of contract Part I and Part II, Dr. R.K. Bangia- 2005 Edition, Allahabad Law 
Agency. 
5) Arbitration, Conciliation and Alternative Dispute Resolution Systems- Dr. S.R. 
Myneni- 2004 Edition, reprinted in 2005- Asia Law House Publishers. 
6) The Workmen‘s Compensation Act, 1923 (8 of 1923) Bare Act- 2005- 
ProfessionalBook Publishers. 
7) Standard General Conditions for Domestic Contracts- 2001 Edition- Published 
by Ministry Of Statistics and Program Implementation, Government of India. 
8) FIDIC Document (1999). 
9) Dispute Resolution Board foundation manual-www.drbf.org. 
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PCC524CON Operations Research 

 
Course 
Objectives: 

The objectives of this course are to: 
1. To introduce operations research and optimization techniques for effective 
decision-making in civil engineering projects. 
2. To provide understanding of linear programming techniques, including 
transportation and assignment models, for resource optimization. 
3. To introduce linear programming techniques and their applications in civil 
engineering problem- solving. 
4. To introduce non-linear and dynamic programming techniques for solving 
complex civil engineering optimization problems. 
5. To introduce stochastic methods and their applications in modeling uncertainty 
and decision- making in engineering systems. 

Course Outcomes: After completion of the course, student will be able to: 
1. To formulate and apply optimization models to solve planning, design, and 
construction problems. 
2. To solve transportation and assignment problems using linear programming 
methods for efficient resource allocation. 
3. To formulate and solve linear optimization problems using simplex methods and 
perform sensitivity analysis. 
4. To apply non-linear and dynamic programming methods to optimize multi-
variable and multi- stage engineering decisions. 
5. To apply sequencing, queuing, simulation, replacement models, and game theory 
to solve real-life engineering and management problems. 

Course Contents: Unit – 1 (10 Hours) 
Use of Operations Research in Civil Engineering and Managerial Decision-making 
process. Introduction to Optimization Techniques and their application in 
Engineering Planning, Design and Construction. Various models; Objective function 
and constraints, convex and concave functions, regions and sets. 
Unit – 2 (10 Hours) 
Linear programming: 

a) Transportation Model and its variants, 
b) Assignment Model and its variants 

Unit – 3 (10 Hours) 
Linear programming: Formulation of Linear optimization models, Civil 
engineering applications. Simplex method, special cases in simplex method, 
Method of Big M, Two phase method, duality, sensitivity analysis. 

Unit -4 (11 Hours) 
Non-Linear programming: Single variable unconstrained optimization –Local & 
Global optima, Uni-modal Function- Sequential Search Techniques: Dichotomous, 
Fibonacci, Golden Section methods. Multivariable optimization without constraints-
The gradient vector and Hessian Matrix, Gradient techniques, steepest ascent/decent 
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technique, Newton‘s Method. Multivariable optimization with equality constraints-
Lagrange Multiplier Technique 
Dynamic programming: Multi stage decision processes, Principle of optimality, 
Recursive equation, Application of D.P. 
Unit – 5 (11 Hours) 

Stochastic Methods: 
i. Sequencing Model and its variants 

ii. Queuing Theory and its variants 
iii. Simulation and Waiting Line model and its variants 
iv. Replacement Model 
v. GAME Theory 

Reference Books: 1. Operations Research by Hamdy A.Taha 
2. Engineering Optimazation Theory & Practice – S.S. Rao., Wiely. 
3. Engineering Optimization—Methods and Applications—Ravindran,Wiely 
4. Operations Research by J.K.Sharma 
5. Quantitative Techniques in Management by N.D.Vohra 
6. Principles of Construction Management by R.Pilcher 
7. Operations Management by E.S.Buffa 
8. Principles of Operations Management by H.M.Wangner 
9. Principles of Operation Research – Wagner, Prentice Hall. 
10. Operation Research – Hira and Gupta, S.Chand 
11. Operations Research: Principles and Practice Ravindrav, Philip&Solberg, Wiley, 
India 
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PEC555CON-A Elective-II 

    Material Management 

 
Course 
Objectives: 

The objectives of this course are to: 
1. To introduce the importance, scope, and functions of materials management in the 
construction 
industry. 
2. To introduce codification, procurement procedures, and material requirement 
planning in construction materials management. 
3. To introduce inventory management techniques and their application in efficient 
material control for construction projects. 
4. To provide knowledge on effective stores management practices in construction, 
including material handling, storage, and site organization. 
5. To introduce quality control methods and material management systems for 
effective construction materials planning and cost control. 

Course Outcomes: After completion of the course, student will be able to: 
1. To explain the role of materials management and apply integrated approaches to 
optimize construction resources. 
2. To classify materials, conduct vendor analysis, and apply procurement and MRP 
techniques effectively. 
3. To apply EOQ, JIT, and other inventory control methods to optimize material 
availability and minimize costs. 
4. To manage construction stores efficiently, ensuring safe handling, minimal 
wastage, and optimal site logistics. 
5. To apply statistical quality control techniques and use software tools like TALLY, 
ERP, and SAP in materials management. 

Course Contents: Unit – 1 (10 Hours) 
Importance of Materials Management: Importance of material management and 
its role in construction industry-scope, objectives and functions, Integrated approach 
to materials management, Role of materials manager. 
Unit – 2 (10 Hours) 
Codification and procurement: Classification and Codification of materials of 
construction. ABC analysis-Procedure and its use, Standardization in materials and 
their management, Procurement, identification of sources of procurement, vendor 
analysis. Vendor analysis concept of (MRP) Material requirement planning, planning, 
purchase procedure, legal aspects. 
Unit – 3 (10 Hours) 
Inventory Management: 

CODE 

TEACHING 
SCHEME 

EXAMINATION SCHEME 

CREDITS 
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TW 
Oral/ 
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End   
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PEC555CON 4 50 50 -- -- 100 4 
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Inventory Management – Inventory Control techniques. EOQ, Advantages and 
limitation of use of EOQ, Periodic ordering, order point control, safety stock, stock 
outs, application of AC analysis in inventory control, concept of (JIT)- Just in time 
management, Indices used for assessment of effectiveness of inventory 
management. 

Unit -4 (11 Hours) 
Stores Management: Receipt and inspection, care and safety in handling, loss on 
storage, Bulk purchasing, site layout and site organization, scheduling of men, 
materials and equipment 

Unit – 5 (11 Hours) 
Quality Control and use of MMS: Quality Control – Conventional methods of 
quality control of Construction materials. Statistical method of quality control, 
sampling techniques quality control in process. Quality management and its 
economics. Use of (MMS) – Materials Management Systems in materials planning, 
procurement, inventory, control, cost control etc. Application of software in MM 
such as TALLY, ERP, SAP etc 

Reference Books: 1. Purchasing and Inventory Control- by K. S. Menon, Wheeler Publication. 
2. Materials Management, P.Gopalkrishnan, Prentice Hall 
3. Handbook of materials management, P.Gopalkrishnan, Sundershan, Prentice 
Hall. 
4. Inventory Management, L.C.Jhamb, Everest Publ. 
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PEC556CON Elective-II 

Value Engineering & Valuation 

 
Course 
Objectives: 

The objectives of this course are to: 
1. To introduce the principles of value engineering and its significance in optimizing 
cost and functionality in construction projects. 
2. To introduce the concepts, principles, and process of value analysis for improving 
efficiency and cost-effectiveness in projects. 
3. To introduce life cycle costing and value engineering methods for evaluating 
capital, operating, and maintenance costs of projects. 
4. To introduce the phases of the Value Engineering (VE) process and its application 
during planning and design stages of construction projects. 
5. To introduce the concepts, purposes, and methods of valuation for various assets 
including land, buildings, and special properties. 

Course Outcomes: After completion of the course, student will be able to: 
1. To identify unnecessary costs and apply value engineering techniques to enhance 
project value and efficiency. 
2. to apply value analysis techniques through structured job plans to enhance project 
outcomes and evaluate their effectiveness. 
3. To perform economic evaluations using present worth, DCF, ROR, and sensitivity 
analysis for informed project decisions. 
4. to apply VE methodology across project phases to enhance functionality and 
cost-effectiveness in construction planning and design. 
5. to apply appropriate valuation methods and prepare standard valuation reports for 
different types of assets. 

Course Contents: Unit – 1 (10 Hours) 
Value Engineering 
Value Engineering: Definition, Importance to Contractors, Potential VE Applications 
Value: basic and secondary functions, factor contributing to value such as aesthetic, 
ergonomic, technical, economic: identifying reasons or unnecessary costs: 
Unit – 2 (10 Hours) 
Value Analysis 
Value Analysis: 10 Commandments of value analysis; value analysis team; principles 
of value analysis, elements of a job plan viz. orientation, Information, presentation. 
Implementation, follow up action, benefits of value analysis, various applications; 
assessing effectiveness of value analysis. 
Unit – 3 (10 Hours) 
Life cycle costing:   
Life cycle costing – Forecasting of Capital as well as operating & maintenance 
costs, time value, present worth analysis, DCF methods, ROR analysis, sensitivity 
analysis. Different methods of performing value engineering. 
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Unit -4 (11 Hours) 
VE Methodology and Application of Value Engineering to a Construction 
Project Orientation phase, Information phase, Function Analysis phase, Creative 
Phase, Evaluation Phase, Development Phase, Presentation Phase, implementation 
Phase. VE during the Planning Phase of a Construction Project, VE during the Design 
Phase of a Construction Project. 
Unit – 5 (11 Hours) 
Valuation and Valuation Report  
Types of value, purposes of valuation factors affecting value. Different methods of 
valuation for different types of assets such as land and building, horticulture, 
historical places. Valuation Report, contents, standard formats, Case study of any one 
Report. 

Reference Books: 1. Value Engineering: Analysis And Methodology By Del Younke 
2. Industrial Engg. & Mgt., O.P.Khanna, Dhanpat Rai Publ. 
3. Industrial Organization & Engg. Economics, T.R.Banga, S.C.Sharma, Khanna 
Publ. 
4. Estimating and Costing in Civil Engineering: Theory and Practice B.N Dutta 
Published 
S. Dutta & Company, Lucknow. 
5. Estimating, Costing Specifications & valuation in Civil EngineeringBy: 
M.Chakraborty Published By: Author. 
6. Estimating and Costing By: G.S.Birdie 
7. Estimating and Costing By: Rangwala Published By: Charotar Publishing House, 
8. Practical Information for Quantity Surveyors, Property valuers, Architects 
Engineers and Builders, P.T. Joglekar, Pune Vidyarthi Griha Prakashan, 2008 reprint. 
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PEC557CON Elective-II 

    Green Building Design and Construction 

 
Course 
Objectives: 

The objectives of this course are to: 
1. To introduce the concept of sustainability and principles of green building design, 
highlighting environmental impact and rating systems. 
2. To introduce the design and construction aspects of sustainable buildings, 
including zero carbon and zero energy housing concepts. 
3. To introduce innovative techniques and sustainable materials used in green 
building construction. 
4. To provide understanding of material selection criteria and benefits of using green 
materials in place of conventional ones. 
5. To introduce life cycle cost analysis of green buildings using real-time data and 
case studies for economic and environmental evaluation. 

Course Outcomes: After completion of the course, student will be able to: 
1. to evaluate sustainable practices and apply green building principles using rating 
systems like LEED, IGBC, and GRIHA. 
2. to participate in integrated green building design and apply strategies for low-
carbon and energy-efficient construction. 
3. to identify and apply eco-friendly materials and green construction techniques in 
sustainable building projects. 
4. to evaluate and select sustainable alternatives to traditional construction materials 
for eco- friendly building practices. 
5. to perform life cycle cost analysis of green buildings and interpret results for 
sustainable decision-making. 

Course Contents: Unit – 1 (10 Hours) 
a. Definition of Sustainability, Need of sustainability, advantages, issues related to 
impact on Environment. (Major Environment Challenges), 
b. Introduction to Green Building, Principles of Green Building (Site Aspect: Soil 
conservation, Vegetation retention, Energy Efficiency, Materials and Resources, 
Water Efficiency, rainwater harvesting, grey water gardening, solid waste 
management. Indoor Environmental Quality: Passive cooling and heating, 
Transportation, Pollution Control Green Building Rating system and its criteria for 
evaluation of building (For E.g. LEED, IGBC, TERI-GRIHA, etc.),  
Unit – 2 (10 Hours) 
Design Aspect: - Building green team, integrated design process. Construction 
Aspect, Zero Carbon emission building/ Zero Carbon Housing/ Zero Energy Housing 
Unit – 3 (10 Hours) 
Innovations in Green building techniques/ green materials / Sustainable Materials 
Unit -4 (11 Hours) 
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Material selection criteria, Benefits of Use on green material, Replacement of 
conventional material by green material eg:-(Concrete, Bricks, sloping roof material, 
admixtures, plantation, paints, etc.) 

Unit – 5 (11 Hours) 
Life Cycle Cost Analysis of Green Building, with reference to an existing or under 
construction building and some case studies or real time data 

Reference Books: 1.C.J. Kibert (2008) ―Sustainable Construction: Green Building Design and 
Delivery3 ,ۅrd Ed., John Wiley, Hoboken, New Jersey 
2.G.T. Miller Jr. (2004) ―Living in the Environment: Principles, 
Connections, and Solutions14 ,ۅth Ed., Brooks Cole, Pacific Grove, California 
3. Energy Conservation Building Code (ECBC) 
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PEC558CON Elective-II 

 

AI and IoT in Construction 

 
Course 
Objectives: 

The objectives of this course are to: 
1. Understand the concepts and techniques of Artificial Intelligence and IOT. 
2. Explore the applications of Artificial Intelligence structural engineering. 
3. Develop smart solutions for Structural Health Monitoring 
4. Explore Artificial Intelligence and IOT in order to solve problems in civil 

engineering 
5. Educate students to real-world Artificial Intelligence and IOT applications 

Course Outcomes: After completion of the course, student will be able to: 
1. Identify the basics of Artificial Intelligence and IoT  
2. Indicate how Artificial Intelligence and ML can improve different activities in 

structural engineering  
3. Develop skills to apply IoT for solving problems in structural health 

monitoring  
4. Apply Artificial Intelligence and IoT to solve problems in civil engineering  
5. Evaluate real-world Artificial Intelligence and IoT applications for solving 

problems in civil engineering 
Course Contents: Unit – 1 (11 Hours) 

Introduction to AI and IoT in Construction Basics of Artificial Intelligence and 
Internet of Things Overview of AI/ML/DL algorithms relevant to civil/structural 
engineering. IoT architecture: Sensors, connectivity, edge/cloud computing. 
Relevance and application areas in smart construction and infrastructure 

Unit – 2 (10 Hours) 
AI Applications in Construction Engineering Use of ML/AI for material 
management and project planning and control. Neural Networks, Fuzzy Logic, 
Genetic Algorithms. Applications: pre planning, planning, scheduling, project 
monitoring and control, optimization Case studies in high-rise buildings, 
commercial construction projects and other infrastructure projects. 

Unit – 3 (10 Hours) 
IoT for Structural Health Monitoring (SHM) Types of sensors: strain gauges, 
accelerometers, crack detectors Wireless Sensor Networks (WSNs) and data loggers 
Real-time monitoring systems, remote diagnostics, safety alerts Case studies: SHM 
of bridges, tunnels, dams 

Unit -4 (11 Hours) 
Smart Construction and Site Automation AI/IoT for equipment tracking, 
productivity monitoring Robotics, drones, and automation in construction. 
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Integration with BIM (Building Information Modelling) AI in construction safety 
and risk prediction 

Unit – 5 (10 Hours) 
Case Studies and Emerging Trends 
Real-life implementations of IoT in bridges, buildings, dams, roads, Digital twin 
modeling for urban planning, AI-ML integration with IoT for predictive 
maintenance, Challenges: cyber security, energy efficiency, scalability, National 
Smart City Mission and BIS/IRC guidelines 

Reference Books: 1. Buiding Services—S.M.Patil---(ISBN-978-81-7525-980-5), 1-C,102, Saamana 
Pariwar Society,Gen A.K.Vaidya Marg, Goregaon (E), Mumbai-65 
2. Building Maintenance Management, 2ed---Chanter, Wiley India 
3. Miantenance of Buildings—A.C.Panchodhari—New Age International 
Publishers. 
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LC532CON Laboratory Practice-II 
 

 
Contents: 
Term work should consist of any 6 assignments out of the first 8, assignments 9 and 10 are 
compulsory. 
1. Assignment on study on a tender/contract document on Civil Engineering Work. 
2. Assignment on preparation of comparative statement for an item rate contract. 
3. Assignment on project cash flow statement and its evaluation using at least 2 methods. 
4. Assignment on preparation of a balance sheet for any construction organization. 
5. Assignment on use of linear programming 
6. Assignment on use of Transportation Model. 
7. Any 2 assignments on Elective-II 
8. Minimum two site visits to study the feasibility aspects, tendering procedures, accounting 
systems, funds raising and other financial management aspects, billing procedures etc. 
associated with on-going major construction work-visit report to be submitted. 
9. Assignment on any one software used - An estimation and tendering software /primavera 
software / ERP software. Students are required to operate the software; The demonstration 
of software is not expected. 
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TEACHING 
SCHEME 

EXAMINATION SCHEME 

CREDITS 
Prac/Week 

Paper 

TW 
Oral/ 

Presentation 
Total 

CCA 

End   
Semester 

Examination 
(ESE) 

LC532CON 4 -- -- 25 25 50 2 



 

AISSMS COE, Pune  M.Tech. Civil (Construction Management)                                                                 Page | 43    

AEC561DES Research Methodology and IPR  
 

CODE 

TEACHING 
SCHEME 

EXAMINATION SCHEME 

CREDITS 
Lect/Week 

Paper 

TW 
Oral/ 

Presentation 
Total 

CCA 

End   
Semester 

Examination 
(ESE) 

AEC561DES 4 50 50 -- -- 100 4 
 

Course 
Objectives: 

The objectives of this course are to: 
1.Understand the fundamentals of research methodology, formulation of research 

problems, and design of experiments. 
2.Develop the ability to conduct literature reviews, use research tools, and interpret 

data. 
3.Understand ethical issues in research, technical writing, and publishing. 
4.Familiarize students with Intellectual Property Rights and patent laws. 
5.Understand the process of patenting, IP commercialization, and protection of 

innovations. 
Course Outcomes: After completion of the course, student will be able to: 

1.Understand research fundamentals, problem formulation, and research process 
2.Design research studies and apply appropriate data collection and analysis methods 
3.Develop skills in scientific writing, referencing, and ethical research conduct 
4.Comprehend various types of IPR and their significance in innovation protection 
5.Demonstrate knowledge of patent filing, IP commercialization, and legal 

considerations 
Course Contents: UNIT I Introduction to Research Methodology 

Meaning and objectives of research, Types of research: basic, applied, qualitative, 
quantitative, empirical, exploratory, Research process and flowchart, Research 
problem formulation and hypothesis development, Characteristics of good research 
Defining research objectives and scope 

UNIT II Research Design and Data Collection 
Types of research design: experimental, descriptive, exploratory, Sampling 
techniques and sample size determination, Methods of data collection: primary and 
secondary data, surveys, interviews, case studies, Measurement scales, validity, and 
reliability, Overview of statistical tools (mean, SD, correlation, regression) 
UNIT III Technical Writing and Research Ethics 
Structure and components of research reports, thesis, and papers, Writing style: 
clarity, precision, citations, referencing (APA/IEEE), Plagiarism, paraphrasing, and 
tools for plagiarism detection, Ethical issues in research: data fabrication, 
falsification, conflict of interest, Peer review process and publication ethics 
UNIT IV Introduction to IPR and Patent System 
Introduction to Intellectual Property Rights (IPR): types and importance, Patents, 
copyrights, trademarks, industrial designs, trade secrets, Indian and global patent 
systems: WIPO, TRIPS, WTO, Patentability criteria: novelty, inventive step, 
industrial application, Non-patentable inventions in India 
UNIT V Patent Filing and IPR Management 
Patent search and drafting basics (claims, specifications), Patent filing procedure 
(India and PCT routes), Infringement and litigation, Technology transfer, licensing, 
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and commercialization, Role of IPR in academia and industry, Case studies on patents 
and technology innovation 

 
 

Text Book: 
 

 
 

1. C.R. Kothari, Research Methodology: Methods and Techniques, New Age 
International, 2004 

2. Ranjit Kumar, Research Methodology: A Step-by-Step Guide for Beginners, Sage 
Publications, 4th Edition 

3. Ranjit Kumar, Research Methodology: A Step-by-Step Guide for Beginners, Sage 
Publications, 4th Edition 

 
 

Reference Books: 

1. Wayne Goddard & Stuart Melville, Research Methodology: An Introduction 
2. Yogesh Kumar Singh, Fundamental of Research Methodology and Statistics, New 

Age 
3. Prabuddha Ganguli, Intellectual Property Rights: Unleashing the Knowledge 

Economy, Tata McGraw Hill 
4. WIPO – Intellectual Property Handbook (Free PDF from wipo.int) 
5. Recent UGC / AICTE guidelines on plagiarism and academic integrity 
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Semester II 
OE571CON: OPEN ELECTIVE 

CODE 

TEACHING 
SCHEME 

EXAMINATION SCHEME 
CREDITS 

Lect/Week 
Paper 

TW 
Oral/ 

Presentation 
Total 

CCA ESE 
Open 

Elective 
4 50 50 -- -- 100 4 

 
(Select any ONE) 

COURSE CODE TITLE  
OE573CON Organizational Ethics and Human Resource Management 
OE571CEE Economics of Innovation 
OE573STR Financial Management 
OE571PED Entrepreneurship Development 

 

OE573CON: ORGANIZATIONAL ETHICS AND HUMAN RESOURCE   
MANAGEMENT 

Course 
Objectives: 

1. To introduce fundamental concepts of Human Resource Management. 

2. To introduce the processes pertaining to different functions of HRM. 

3. To introduce the recent trends with respect to global HRM. 
Course Outcomes: Upon completion of the course, students will be able to: 

1. Explain concepts and leadership approaches in organizational ethics. 
2. Apply governance and stakeholder principles for ethical practices. 
3. Describe functions and roles of Human Resource Management. 
4. Implement manpower planning, recruitment, and selection methods. 
5. Evaluate training, development, and performance appraisal systems. 

Course Contents: 
 

UNIT I ORGANIZATIONAL ETHICS (10 Hrs) 
1. Introduction to Organizational Ethics: Definition, scope, and significance in 

engineering and technology-driven organizations; distinction between legal 
compliance and ethical responsibility. 

2. Ethical Theories and Frameworks: Overview of utilitarianism, deontology, virtue 
ethics; application of ethical principles to engineering decision-making and 
dilemmas. 

3. Ethical Leadership: Role of leadership in shaping ethical behavior; ethical 
decision-making by managers; ethical influence and personal integrity in 
leadership. 

UNIT II Governance, Culture, and Stakeholder Ethics (10 Hrs) 

1. Corporate Governance: Principles of transparency, accountability, and ethical 

oversight; governance structures in engineering organizations. 

2. Ethical Culture and Infrastructure: Organizational culture, codes of conduct, ethics 

committees, whistleblowing mechanisms, and compliance frameworks. 
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3. Stakeholder Ethics and CSR: Stakeholder theory; corporate social responsibility 
(CSR); ethical challenges in supply chains, sustainability, and technological 
innovation. 

UNIT III Introduction to Human Resource Management (10 Hrs) 
Introduction, Development of HRM, Concept of Human Resource Development 
(HRD)& HRM,  
Importance of Human Resource Management., Functions of Human Resource 
Management., Role of HR Manager, Structure of HRM Department, Duties and 
Responsibilities of HR-Manager.  

UNIT IV Manpower Planning and Recruitment and Selection (11 Hrs) 
Definition and objectives, Need, Importance of Human Resource Planning: Short 
term and Long term, Process of Human Resource Planning, Concept of Recruitment, 
Importance of Recruitment, Sources of Recruitment, Concept of Selection, 
Importance of selection, Selection Tests and Types of Interviews, Facing Interviews, 
Basis of Selection, Induction 
UNIT V Training and Development and Performance Appraisal (11 Hrs) 
Definition of Training and Development, Methods & Types of Training, Objectives 
and Importance of Training, Training Methods, Evaluation of Training Programme, 
Models of Evaluation, Cross-Cultural Training, Concept of Management 
Development, Concept of Performance Appraisal, Importance of Performance 
Appraisal, Methods of Performance Appraisal, Errors of Appraisal. Merit Rating: 
Need, and Methods, Job Evaluation, Job Description, Movement of human resources 
within organization (Promotion, Transfer, Job Enlargement, Job Enrichment, Job 
rotation, Job Sharing.)  

Reference Books: 1. Mike W. Martin & Roland Schinzinger, Ethics in Engineering, McGraw-Hill 
Education 

2. Charles D. Fleddermann, Engineering Ethics, Pearson Education 
3. Laura P. Hartman & Joe DesJardins, Business Ethics: Decision Making for 

Personal Integrity and Social Responsibility, McGraw-Hill Education 
4. Gary Dessler, Human Resource Management, Pearson Education 
5. V.S.P. Rao, Human Resource Management: Text and Cases, Excel Books 
6. K. Aswathappa, Human Resource Management, McGraw-Hill Education 
7. Michael Armstrong, A Handbook of Human Resource Management Practice, 

Kogan Page 
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OE571CEE: ECONOMICS OF INNOVATION 

Course 
Objectives: 

1. To understand the role of innovation in economic growth and industrial 
competitiveness. 

2. To explore the economics behind R&D investment, knowledge spillovers, and 
intellectual property. 

3. To analyze innovation systems, market structures, and technology policy. 
4. To equip students with economic tools to evaluate innovation strategies in firms 

and nations. 
5. To understand the relationship between innovation, entrepreneurship, and 

sustainability. 

Course Outcomes: Upon completion of the course, students will be able to: 
1. Explain key concepts, theories, and historical evolution of innovation in 

economic growth. 
2. Analyze the economics of R&D, market structure, and firm-level innovation 

strategies. 
3. Evaluate knowledge spillovers, innovation networks, and the role of IPRs in 

innovation. 
4. Assess national innovation systems, policies, and international innovation 

comparisons. 
5. Examine the relationship between innovation, entrepreneurship, and emerging 

global challenges. 
Course Contents: UNIT I Introduction to Innovation and Economic Growth (10 Hrs) 

Definitions: Innovation, invention, diffusion, and R&D, Schumpeterian theory of 

innovation and creative destruction, Innovation and productivity growth, Linear and 

non-linear models of innovation, Historical evolution of industrial innovation (1st to 

5th industrial revolution) 

UNIT II Economics of R&D and Firm-Level Innovation (10 Hrs) 

R&D as an investment: uncertainty, risk, and returns, Firm size, market structure, and 

innovation behavior, Patents, licensing, and appropriability of innovation, Internal vs 

external sources of innovation (open innovation), Innovation in SMEs and startups 

UNIT III Knowledge Spillovers, Networks, and IPRs (10 Hrs) 

Knowledge as a public good and externalities, Spillovers and clustering (Silicon 

Valley, innovation hubs), IPRs: patents, copyrights, trade secrets – economic rationale 

and impact, Innovation networks and collaboration: universities, labs, firms, 

Limitations of strong IPR regimes – TRIPS, patent races 

UNIT IV National Innovation Systems and Policy Instruments (11 Hrs) 

National and regional innovation systems (NIS/RIS),Role of government: subsidies, 

tax incentives, regulation, Innovation policy tools: mission-oriented R&D, public 

procurement, standards, International comparison: US, EU, India, China, Japan, 

Evaluation of public R&D programs and innovation outcomes 
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UNIT V Innovation, Entrepreneurship, and Emerging Issues (11 Hrs) 

Innovation and entrepreneurship: Schumpeter vs Kirzner, Disruptive innovation and 

business model innovation, Innovation and sustainable development (green 

innovation, social innovation), Digital economy, platform innovation, and Industry 

4.0, Inclusive innovation, frugal innovation, and innovation in developing countries 

Reference Books: 1. Fagerberg, Jan, Mowery, David C., and Nelson, Richard R. 
The Oxford Handbook of Innovation – Oxford University Press 

2. Schumpeter, Joseph A.Capitalism, Socialism and Democracy – Harper 
3. Martin, Ben R. Research and Innovation: Concepts, Theories and 

Perspectives – Edward Elgar Publishing 
4. Nathan Rosenberg Inside the Black Box: Technology and Economics – 

Cambridge University Press 
5. Hall, Bronwyn H., and Rosenberg, Nathan (Eds.) Handbook of the 

Economics of Innovation – Elsevier 
6. Freeman, Christopher Technology Policy and Economic Performance: 

Lessons from Japan – Pinter Publishers 
7. OECD Reports – Science, Technology and Innovation Outlook (Latest 

Editions), www.oecd.org/sti 
8. World Intellectual Property Organization (WIPO) – Global Innovation Index 

Report 
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OE573STR: FINANCIAL MANAGMENT 

Course 
Objectives: 

By the end of this course, students will be able to: 

1. Understand the principles of financial management and their relevance to 
engineering projects. 

2. Learn financial planning, budgeting, and risk analysis methods tailored to 
engineering projects. 

3. Gain knowledge of project financing options, working capital management, and 
cash flow forecasting. 

4. Apply cost control techniques and financial appraisal tools in Engineering 
projects. 

5. Analyze financial performance, make informed decisions under uncertainty, and 
evaluate real-world case studies. 

Course Outcomes: Upon completion of the course, students will be able to: 
1. Interpret financial statements and apply ratio analysis and time value of money 

concepts. 
2. Prepare project budgets and evaluate investments using capital budgeting 

techniques. 
3. Analyze project financing options, capital structure, and working capital 

requirements. 
4. Apply cost control methods and assess emerging financial technologies in industry. 
5. Evaluate financial performance and make informed investment decisions using 

real-world case studies. 
Course Contents: Unit 1:                                                                                 [11 hours]                           

Introduction to Financial Management:  Scope and objectives of financial 

management, Functions and role of financial manager in engineering organisations,  

Financial statements: balance sheet, income statement, cash flow statement. Ratio 

analysis: liquidity, profitability, solvency, and efficiency ratios. Time value of money: 

Present value, future value, annuity. 

Unit 2:                                                                                  [10 hours]                          

Financial Planning and Budgeting for Projects: Project cost estimation and budgeting 

methods, Preparation of detailed project reports (DPR), Risk analysis in financial 

planning, Capital budgeting: Payback period, NPV, IRR, benefit-cost ratio, 

Engineering project investment evaluation examples. 

Unit 3:                                                                                  [10 hours]                          

Project Financing and Working Capital Management: Capital structure: concepts, 

theories, and practical considerations. Long-term and short-term sources of finance, 

Sources of finance: Equity, debt, bonds, leasing, Public-Private Partnerships (PPP), 

Venture capital, start-up funding, and project financing in technology sectors. 
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Working capital: Meaning, need, determinants, cash flow forecasting and fund flow 

analysis. 

Unit 4:                                                                                 [11 hours]    

Cost Control and Financial Appraisal: Cost control techniques:                                                               

Earned Value Management (EVM), S-curve, Break-even analysis and profitability 

analysis. Internal financial audits and reporting. Accounting systems and cost codes. 

Introduction to fintech, blockchain, and digital payment systems in industry 

Unit5:                                                                                 [10 hours]                            

Financial Decision-Making and Case Studies: Investment analysis for infrastructure 

and structural projects. Financial performance indicators: ROI, ROE, profitability 

ratios. Decision-making under uncertainty. Case studies: Financial failures and 

success in major projects, Real-world examples of financial decision making in 

engineering firms. 

Reference Books:  Prasanna Chandra, Financial Management: Theory and Practice, McGraw-
Hill 

 Leland Blank & Anthony Tarquin, Engineering Economy, McGraw-Hill 

 Harold Kerzner, Project Management: A Systems Approach, Wiley 

 I.M. Pandey, Financial Management, Vikas Publishing 

 Bhabatosh Banerjee, Fundamentals of Financial Management, PHI 

 M.Y. Khan & P.K. Jain, Financial Management, Tata McGraw-Hill 
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OE571PED: ENTREPRENEURSHIP DEVELOPMENT 

Course 
Objectives:  

1. To develop an entrepreneurial mindset among postgraduate engineering students. 
2. To equip students with knowledge of business planning, funding, and venture 

creation. 
3. To familiarise students with innovation, IPR, and start-up ecosystem relevant to 

technology ventures. 
4. To prepare students for launching and managing sustainable enterprises. 

Course Outcomes Upon completion of the course, students will be able to: 
1. Explain the fundamentals of entrepreneurship and the entrepreneurial 

ecosystem. 
2. Identify and evaluate potential business opportunities. 
3. Prepare business plans and manage projects effectively. 
4. Select appropriate funding sources and manage start-up finances. 

 Implement growth strategies and adapt to emerging trends in entrepreneurship. 
Course Contents: Unit I: Introduction to Entrepreneurship (10 Hours) 

 Concept and definition of entrepreneurship 

 Types of entrepreneurs: technopreneurs, social entrepreneurs, intrapreneurs 

 Characteristics of successful entrepreneurs 

 Role of entrepreneurship in economic development 

 Barriers to entrepreneurship and strategies to overcome them 

 Entrepreneurial ecosystem in India – national and state-level initiatives 
Unit II: Entrepreneurial Motivation and Opportunity Identification   
                                                                                                  (10 Hours) 

 Creativity, innovation, and idea generation techniques 
 Opportunity identification and evaluation 
 Market research for business ideas 
 Feasibility analysis: technical, financial, and market feasibility 
 Case studies of technology-based start-ups 

Unit III: Business Planning and Project Management (10 Hours) 
 Components of a business plan 
 Preparing business models using tools like Business Model Canvas (BMC) 
 Basics of project planning and scheduling (PERT, CPM) 
 Risk assessment and mitigation in start-up ventures 
 Cost estimation and break-even analysis for start-ups 

Unit IV: Funding and Financial Management for Entrepreneurs (12 Hours) 
 Sources of finance: self-financing, angel investors, venture capital, bank 

loans, government schemes 
 Crowd funding and alternative financing 
 Basics of financial statements for entrepreneurs 
 Working capital management in start-ups 
 Pricing strategies for products and services 

Unit V: Scaling, Sustainability, and Emerging Trends in Entrepreneurship                                                     
(10 Hours) 

 Scaling up: growth strategies for start-ups 
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 Social and green entrepreneurship 
 Entrepreneurship for Industry 4.0 and emerging technologies 
 Role of incubators, accelerators, and innovation hubs 
 Contemporary trends: digital entrepreneurship, gig economy, and platform-

based business models 
Reference Books:  S.S. Khanka, Entrepreneurial Development, S. Chand Publishing. 

 Vasant Desai, Dynamics of Entrepreneurial Development and Management, 
Himalaya Publishing House. 

 Hisrich, R.D., Peters, M.P., and Shepherd, D.A., Entrepreneurship, 
McGraw-Hill Education. 

 Donald F. Kuratko, Entrepreneurship: Theory, Process, and Practice, 
Cengage Learning. 

 Peter F. Drucker, Innovation and Entrepreneurship, Harper Business. 
 Rajeev Roy, Entrepreneurship, Oxford University Press. 
 David H. Holt, Entrepreneurship: New Venture Creation, Prentice Hall of 

India. 
 Poornima M. Charantimath, Entrepreneurship Development and Small 

Business Enterprises, Pearson Education. 
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MLC542DES Sustainable Engineering and Circular Economy 
 

 
 
CODE 

TEACHING 
SCHEME 

EXAMINATION SCHEME 
 
 
CREDITS  

Lect/Week 
Paper  

TW 
Oral/ 

Presentation 

 
Total 

CCA 
End   Semester 
Examination 
(ESE) 

MLC542DES 2 50 -- -- -- 50 -- 

 

 

Course 
Objectives: 

1. Understand the relevance and the concept of sustainability and the global 
initiatives 

2. Explain the different types of environmental pollution problems and their 
sustainable Solutions 

3. Demonstrate the broad perspective of sustainable practices by utilizing 
engineering knowledge and principles 

4. Contrive skilled manpower and entrepreneurship in the field of Circular Economy 
5. Enhance interaction of students with the senior/experienced manpower who have 

real time knowledge / experience in the technology development, research, 
innovation, entrepreneurship deployment and circular business models 

Course 
Outcomes: 

1. Understand the relevance and the concept of sustainability and the global 
initiatives in this Direction 

2. Demonstrate the broad perspective of sustainable practices by utilizing 
engineering knowledge and principles 

3. Demonstrate the broad perspective of sustainable practices by utilizing 
engineering knowledge and principles 

4. Use the principles of circularity for application to sustainable development 
5. Apply complexity aspects of circular economy for creating circular business 

models 
Course Contents: UNIT I (10 Hrs) 

Sustainability- need and concept, technology and sustainable Development-Natural 
resources and their pollution, Carbon credits, Zero waste concept. Life Cycle 
Analysis, Environmental Impact Assessment studies, Sustainable urbanization, 
concepts in solid waste management; Greenhouse effect, Global warming, Climate 
change, Ozone layer depletion, Carbon credits, carbon trading and carbon foot print, 
legal provisions for environmental protection. 

UNIT II (10 Hrs) 
Nexus between Technology and Sustainable development; Millennium Development 
Goals (MDGs) and Sustainable Development Goals (SDGs), Clean Development 

Mechanism (CDM). Environmental Pollution: Air Pollution and its effects, Water 

pollution and its sources,  Zero  waste  concept  and  3  R,  Circular  economy,  

Bio-mimicking, Environment Impact Assessment (EIA) 
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UNIT III (10 Hrs) 
Resources and its utilization: General idea about solar energy, Fuel cells, Wind 

energy, Small hydro plants, bio-fuels, Energy derived from oceans and Geothermal 

energy. Sustainability practices: Basic concept of sustainable habitat, Methods for 

increasing energy efficiency in thermal utilities and electrical utilities. 
 

UNIT IV (11 Hrs) 
Linear Economy and its emergence, Economic and Ecological disadvantages of linear 

economy, Replacing Linear economy by Circular Economy, Development of 

Concept of Circular Economy, A differential - Linear Vs Circular Economy 

Material recovery, Waste Reduction, reducing negative externalities, Explaining 

Butterfly diagram, Concept of Loops 
 

UNIT V (11 Hrs) 
Solid Waste Management / Wastewater, Plastics: A case study, EPR: polluters pay 

principle, Industrial symbiosis/ Eco-parks 

Role of governments and networks, Sharing best practices, Universal circular 

economy policy goals, India and CE strategy, ESG, Zero waste: Waste Management 

in context of Circular Economy, Circular design, Circular Business Models 
Reference Books:  Allen, D. T. and Shonnard, D. R., Sustainability Engineering: Concepts, Design 

and Case Studies, Prentice Hall. 
• Bradley. A.S; Adebayo, A.O., Maria, P. Engineering applications in sustainable 

design and development, Cengage learning 
• Twidell, J. W. and Weir, A. D., Renewable Energy Resources, English Language 

Book Society (ELBS). 
• Purohit, S. S., Green Technology - An approach for sustainable environment, 

Agrobios Publication 
 • The Circular Economy Handbook: Realizing The Circular Advantage , Peter 

Lacy, Jessica Long, , Wesley Spindler , Palgrave Macmillan UK 
• Towards Zero Waste: Circular Economy Boost, Waste to Resources María- Laura 

Franco-García, Jorge Carlos Carpio-Aguilar, Hans Bressers. Springer 
International Publishing 2019 

• Circular Economy: Global Perspective Sadhan Kumar Ghosh, Springer, 2020 
• The Circular Economy A User's Guide, Walter R Stahel , Routledge; 1st Edition 

(24 June 2019) 
• Circular Economy: (Re) Emerging Movement , Shalini Goyal Bhalla , Invincible 

Publisher 
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Semester III 

VSE611CON Dissertation Phase – I  
 

 
 
CODE 

TEACHING 
SCHEME 

EXAMINATION SCHEME 
 
 
CREDITS  

Lect/Pr Week 
Paper  

TW 
Oral/ 

Presentation 

 
Total 

CCA 
End   Semester 
Examination 
(ESE) 

VSE611CON 12 -- -- 100 50 150 6 

 
DISSERTATION WORK: 

 

The dissertation work shall be based on the knowledge acquired by the student during the coursework and 

preferably it should meet and contribute towards the needs of the society. The project aims to provide an 

opportunity of designing and building complete system or subsystems based on area where the student likes 

to acquire specialized skills. 

Dissertation Phase – I 

Dissertation Phase – I is the integral part of the project Work. In this, the student shall complete the partial 

work of the Project that will consist of problem statement, literature review, project overview, scheme of 

implementation (UML/ERD/block diagram/ PERT chart, etc.) and Layout & Design of the Set-up. The 

candidate shall deliver a presentation as a part of the progress report of Project work Stage-I, on the selected 

dissertation topic.  

 

The student shall submit the progress report of Project Work Stage-I in standard format duly certified for 

satisfactory completion of the work by the concerned guide. The report must undergo plagiarism 

screening using anti-plagiarism software, and the similarity index shall not exceed 25%.
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Semester III 

SLC622CON Massive Open Online Course -I  
 

 
 
CODE 

TEACHING 
SCHEME 

EXAMINATION SCHEME  
 
CREDITS  

Lect/Week 
Paper  

TW 
Oral/ 

Presentation 

 
Total 

CCA 
End   

Semester 
Examination 
(ESE) 

SLC622CON 4 -- -- 100 -- 200 4 

Students shall select a MOOC course related to current trends in their respective engineering discipline, 

preferably aligned with their area of specialization. The course must be at the postgraduate level and 

should be selected in consultation with the assigned guide and approved by the designated authority. It 

may be taken from recognized MOOC platform such as NPTEL. Students are required to submit hard 

copies of all course assignments. The student is expected to register for the examination and obtain the 

certificate from competent authority. 

Evaluation Guidelines: Students will be evaluated progressively for a total 100 Marks.   

Sr. No. Parameter Marks 
1 Presentation of the Selected topic  20 

2 Assignment Scores  

50 
(The total marks obtained in the 

assignments shall be proportionally 
converted to an equivalent score out of 50.) 

3 
Certification Granted Based on the MOOC 
Provider’s Examination 

30 

Total Marks 100 
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VSE612CON Internship/On Job Training/Project 

 
 
CODE 

TEACHING 
SCHEME 

EXAMINATION SCHEME 
 
 
CREDITS  

Lect/Pr Week 
Paper  

TW 
Oral/ 

Presentation 

 
Total 

CCA 
End   

Semester 
Examination 
(ESE) 

VSC612CON 16 -- -- 100 100 200 8 

 

INTERNSHIP/ ON JOB TRAINING: 

Each student shall undertake an internship/ On job training of 8–10 weeks in an industry, research institute, 

or consultancy firm under the guidance of an allocated faculty supervisor. The faculty guide shall be 

responsible for monitoring and evaluating the student’s progress, in coordination with the industry/research 

supervisor. 

Students must maintain a detailed project diary recording tasks performed, data collected, observations made, 

and challenges encountered. Progress shall be demonstrated through regular reporting, presentations, and 

proper documentation. The student is required to meet with the institute supervisor fortnightly to discuss and 

record progress. 

Three progress reviews will be conducted during the internship: 

Review–I: Understanding of the organization, assigned tasks, and work plan. (20 Marks) 

Review–II: Mid-term progress, skill application, and problem-solving approach. (20 Marks) 

Review–III: Completion status, demonstration of outcomes, and final feedback. (20 Marks) 

                      

The documentation comprising training report, project diary will carry 40 Marks. 

Upon completion, the student shall submit a comprehensive internship report summarizing skills acquired, 

activities undertaken, challenges faced, and results achieved. A completion certificate from the host 

organization is mandatory. The final evaluation will be based on the internship report, feedback from the 

industry/research guide, and an oral examination. 
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Semester III 
MLC643AID: HUMAN RIGHTS 

CODE 

TEACHING 
SCHEME 

EXAMINATION SCHEME 
CREDITS 

Lect/Week 
Paper 

TW 
Oral/ 

Presentation 
Total 

CCA ESE 
MLC643AID 2 50 -- -- -- 50 2 

 
Course 
Objectives: 

1. Understand the concept, evolution, and values underpinning human rights. 

2. Learn constitutional provisions and state mechanisms for human rights in India. 

3. Recognize human rights issues in social, industrial, and engineering contexts. 

4. Appreciate the role of citizens, NGOs, and civil society in protecting rights. 

5. Gain awareness of international human rights instruments and systems. 

Course Outcomes: On completion, students will be able to: 

1. Explain the foundations and values of human rights. 
2. Interpret constitutional safeguards for human rights in India. 

3. Evaluate the role of state institutions in rights protection. 

4. Analyze human rights challenges in industrial and environmental contexts. 

5. Assess the role of citizens and NGOs in human rights advocacy. 

6. Compare national and international human rights frameworks. 

Course Contents: UNIT I Human Rights – Concept, Development, Evolution (6 Hrs) 

Basic Concept: a) Human Values- Dignity, Liberty, Equality, Justice, Unity in 
Diversity, Ethics and Morals, b) Meaning and significance of Human Rights;  
Education Philosophical, sociological and political debates, benchmarks of human 

rights movement. 

UNIT II Human Rights and the Indian Constitution (6 Hrs) 

Constitutional framework, Fundamental Rights & Duties, Directive Principles of 

State Policy, Welfare State & Welfare Schemes 

UNIT III Human Rights & State Mechanisms (6 Hrs) 

Police & Human Rights, Judiciary & Human Rights, Prisons & Human Rights, 
National and State Human Rights Commissions 

UNIT IV Human Rights of the Different Sections and contemporary issues 
 (6 Hrs) 

Unorganized Sector, Right to Environment, particularly Industrial sectors of Civil 
Engineering and Mechanical Engineering, Globalization and Human Rights, 
Right to Development 
Citizens’ Role and Civil Society 
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Social Movements and Non-Governmental Organizations, Public Interest 

Litigation, Role of Non-Government organizations in implementation of Human 

rights. - Right to Information  

UNIT V   Human Rights and the international scene (6 Hrs) 

Primary Information with reference to Engineering Industry, UN Documents, 

International Mechanisms (UN & Regional), International Criminal Court, 

Fundamental Rights & Duties, Directive Principles of State Policy, Welfare State 

& Welfare Schemes 

Reference Books:  Introduction to International Humanitarian Law by Curtis F. J. Doebbler - 
CD Publishing 

 Human Rights in India: A Mapping, Usha Ramanathan: free download from 
http://www.ielrc.org/content/w0103.pdf 

 Study material on UNESCO, UNICEF web site 

 Information, by Toby Mendel - UNESCO, 2008 
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Semester III 
MLC602DES: Introduction to Constitution 

CODE 

TEACHING 
SCHEME 

EXAMINATION SCHEME 
CREDITS 

Lect/Week 
Paper 

TW 
Oral/ 

Presentation 
Total 

CCA ESE 
MLC601DES 2 50 -- -- -- 50 2 

 
Course 
Objectives: 

This course introduces students to the Constitution of lndia. The Constitution, being 

supreme law of the land, must be known to every citizen of India. It begins with the 

Preamble, which indicates the source and objects of it. We, the people of India, are 

the source of the Constitution and have resolved to constitute India into a sovereign, 

socialist, secular, democratic and republic. The Course has been designed for 

everyone to make acquaint themselves with their fundamental rights and of others. 

No right is absolute one; it is subject to others right, as well. Directive Principles of 

State Policy are nothing but rights, though not enforceable by any court. These 

Directive Principles are basically ' Fundamental Principles' in the governance of the 

country. Powers and freedoms come with responsibility, State's responsibility to 

implement Directive Principles and citizens must perform their duties towards others, 

society and nation.  

Course Outcomes:  To introduce the philosophy of Constitution of India to students.  

 To acquaint them with their freedoms and responsibilities. 

Course Contents: UNIT I: PHILOSOPHY OF THE INDIAN CONSTITUTION ( 07 Hours) 

a) Constitutional History of India b) Role of Dr. B.R. Ambedkar in Constituent 

Assembly c) Preamble - Source and Objects d) Sovereign and Republic e) Socialist 

and Secular f) Democratic - Social and Economic Democracy g) Justice - Social, 

Economic and Political h) Liberty - Thought, Expression, Belief, Faith and 'vVorship 

i) Equality - Status and Opportunity j) Fraternity, Human Dignity, Unity and Integrity 

of the Nation 

UNIT 2: FUNDAMENTAL RIGHTS  (07 Hrs) 

.a) Right to equality b) Right to freedoms c) Right against exploitation d) Right to 

freedom of religion e) Cultural and educational rights f) Right to property g) Right to 

constitutional remedies 

UNIT 3: DIRECTIVE PRINCIPLES OF STATE POLICY (08 Hrs) 

a) Equal Justice and free legal aid b) Right to work and provisions for just and humane 

conditions of work c) Provision for early childhood, Right to education and SC,ST, 

weaker section d) Unifonn Civil Code e) Standard of Living, nutrition and public 
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health f) Protection and improvement of environment g) Separation of Judiciary from 

executive h) Promotion of International peace and security. 

UNIT 4: FUNDAMENTAL DUTIES (08 Hrs) 

a) Duty to abide by the Constitution b) Duty to cherish and follow the noble ideals c) 

Duty· to defend the country and render national service d) Duty to value and preserve 

the rich heritage of our composite culture e) Duty to develop scientific temper, 

humanism ,the spirit of inquiry & reform f) Duty to safeguard public prope1ty and 

abjure violence g) Duty to strive towards excellence. 

Reference Books:  D. D. Basu, Introduction to the Constitution of India, LexisNexis  

 Granville Austin, The Constitution of India: Cornerstone of a Nation, Oxford 
University Press  

 Subhash Kashyap, Our Constitution, National Book Trust  

 M.P. Jain, Indian Constitutional Law, LexisNexis 

 V.N.Slmkla, Constitution of lndia, Eastern Book Company 

 P.M. Bakshi, The Constitution of India, Universal Law Publishing 

 M.V.Pylee, Constitutional Government in India, S. Chand 

 V. S. Khare, Dr. B.R.Ambedkar and India's National Security 
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Semester IV 

VSE613CON Dissertation Phase – II  
 

 
 
CODE 

TEACHING 
SCHEME 

EXAMINATION SCHEME 
 
 
CREDITS  

Lect/Pr.Week 
Paper  

TW 
Oral/ 

Presentation 

 
Total 

CCA 
End   Semester 
Examination 
(ESE) 

VSE613CON 24 -- -- 200 100 300 12 

In Dissertation Phase – II, the student shall complete the balance part of the Project that will consist of 

fabrication of set up required for the project, conducting experiments and taking results, analysis & validation 

of results and conclusions. 

The student shall prepare the final report of Project work in standard format duly certified for satisfactory 

completion of the work by the concerned guide. The dissertation must undergo plagiarism screening using 

anti-plagiarism software, and the similarity index shall not exceed 25%. It is mandatory to publish one paper 

in conference and one paper in peer reviewed journal before submission of the dissertation. 
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Semester IV 

SLC622CON Massive Open Online Course -II 
 

 
 
CODE 

TEACHING 
SCHEME 

EXAMINATION SCHEME 
 
 
CREDITS  

Lect/Week 
Paper  

TW 
Oral/ 

Presentation 

 
Total 

CCA 
End   Semester 
Examination 
(ESE) 

SLC622CON 4 -- -- 100 -- 100 4 

Students shall select a MOOC course related to current trends in their respective engineering discipline, 

preferably aligned with their area of specialization. The course must be at the postgraduate level and 

should be selected in consultation with the assigned guide and approved by the designated authority. It 

may be taken from recognized MOOC platform such as NPTEL. Students are required to submit hard 

copies of all course assignments. The student is expected to register for the examination and obtain the 

certificate from competent authority. 

Evaluation Guidelines: Students will be evaluated progressively for a total 100 Marks.   

Sr. No. Parameter Marks 
1 Presentation of the Selected topic  20 

2 Assignment Scores  

50 
(The total marks obtained in the 

assignments shall be proportionally 
converted to an equivalent score out of 50.) 

3 
Certification Granted Based on the MOOC 
Provider’s Examination 

30 

Total Marks 100 
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Semester IV 

CCE631CON Co-curricular & Extracurricular Activities: 

Seminar/Paper Presentation/Patent Filing/Copyright 
 

 
 
CODE 

 

TEACHING 
SCHEME 

EXAMINATION SCHEME 
 
 
CREDITS  

PR/Week 
Paper  

TW 
Oral/ 

Presentation 

 
Total 

CCA 
End   Semester 
Examination 

(ESE) 

CCE631CON 4 -- -- 50 -- 50 2 

 

Students are expected to OPT one out of the following: 

 Seminar on any advanced topic selected from program specific elective. 

Guidelines: 

o Topic Selection: Choose a recent/advanced topic from the elective list, approved by guide; 

no duplication allowed. 

o Report: 8–12 pages, Times New Roman 12pt, 1.5 spacing; include Abstract, Introduction, 

Literature Review (minimum 15-20 papers from peer reviewed journals), Main Content, Future 

Scope, References (IEEE/APA); plagiarism < 20%. 

o Presentation: 12–15 min + 5 min Q&A; 10–15 slides; clear visuals; proper citations. 

o Submission: Hard & soft copy (PPT + PDF) before presentation. 

           TW Evaluation (50 Marks): 

Sr. No. Parameter Marks 
1 Literature Review & Understanding 15 
2 Content Quality 10 
3. Report & Writing 10 
4. Presentation 10 
5. Question and answers 05 

Total Marks 50 
 

 Present and publish a paper in a reputed conference (IEEE/Scopus/ASME) and submit a certificate. 

 Patent filling. (Presentation based on patent to be prepared and presented.). The student must produce 

documents related to patent filing for evaluation.  

 Copyright publication (Presentation based on Copyright to be prepared and presented). A copyright 
grant certificate must be produced at the time of evaluation. 
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               Semester IV 

                     MLC-672-AID Introduction to Cybersecurity 

 

 
 
CODE 

TEACHING 
SCHEME 

EXAMINATION SCHEME 
 
 
CREDITS  

Lect/Week 
Paper  

TW 
Oral/ 

Presentation 

 
Total 

CCA 
End   Semester 
Examination 
(ESE) 

MLC672AID 4 50 50 -- -- 100 4 

 
Course 
Objectives: 

1. To give an introduction to cybersecurity. 
2. To help to understand the security requirements of Databases. 
3. To instruct about social networking, fundamental Operating system security. 
4. To give an exposure to practical security methods in cyber domain 
5. To inform about the significance of cyber-crime, tools and methods regarding 

security aspects. 
Course 
Outcomes: 

1. Explain cyber security concepts, threats, and challenges in protecting critical 
infrastructure. 

2. Identify types of hackers, cyber-attacks, and malware with associated 
vulnerabilities. 

3. Apply ethical hacking, vulnerability assessment, and social engineering defense 
strategies. 

4. Perform basic cyber forensics investigations and understand auditing standards 
(ISO 27001:2013). 

5. Interpret cyber laws, ethics, and legal frameworks governing cyberspace 
activities. 

Course 
Contents: 

UNIT I    Introduction (10 Hours)                                           
Introduction to Cyber Security, Importance and challenges in Cyber Security, 
Cyberspace, Cyber threats, Cyberwarfare, CIA Triad, Cyber Terrorism, Cyber Security 
of Critical Infrastructure, Cybersecurity - Organizational Implications. 
UNIT II     Hackers and Cyber Crimes (10 Hours) 
Types of Hackers, Hackers and Crackers, Cyber-Attacks and Vulnerabilities, Malware 
threats, Sniffing, Gaining Access, Escalating Privileges, Executing Applications, 
Hiding Files, Covering Tracks, Worms, Trojans, Viruses, Backdoors. 
UNIT III Ethical Hacking and Social Engineering (10 Hours) 
Ethical Hacking Concepts and Scopes, Threats and Attack Vectors, Information 
Assurance, Threat Modelling, Enterprise Information Security Architecture, 
Vulnerability Assessment and Penetration Testing, Types of Social Engineering, Insider 
Attack, Preventing Insider Threats, Social Engineering Targets and Defence Strategies. 
UNIT IV    Cyber Forensics and Auditing (11 Hours) 
Introduction to Cyber Forensics, Computer Equipment and associated storage media, 
Role of forensics Investigator, Forensics Investigation Process, Collecting Network 
based Evidence, Writing Computer Forensics Reports, Auditing, Plan an audit against 
a set of audit criteria, Information Security Management System Management. 
Introduction to ISO 27001:2013 
UNIT V Cyber Ethics and Laws (11Hours) 
Introduction to Cyber Laws, Security tools, E-Commerce and E-Governance, 
Certifying Authority and Controller, Offences under IT Act, Computer Offences and its 
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penalty under IT Act 2000, Intellectual Property Rights in Cyberspace. 

Reference 
Books: 

 Donaldson, S., Siegel, S., Williams, C.K., Aslam, A.,  
 Enterprise Cybersecurity -How to Build a Successful Cyber Defense Program 

Against Advanced Threats, A-press   
 Nina Godbole, Sumit Belapure, Cyber Security, Willey  
 Hacking the Hacker, Roger Grimes, Wiley  
 Cyber Law By Bare Act, Govt Of india, It Act 2000. 

 


