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VISION 

GANDHI INSTITUTE OF ENGINEERING AND CIVIL ENGG. DEPARTMENT 
TECHNOLOGY UNIVERSITY, ODISHA, 
GUNUPUR 

 

1. To bea renowned and Globally 

Recognized University giving 

importance to academic excellence with 

latest technology, Research, Innovation 

and Entrepreneurial Attitude. 

Serving the society in Civil 

Engineering with emphasis on value 

based State ofthe Art Technical 

Knowledge, Applied Research, 

Innovation and Entrepreneurial 

Skills. 

MISSION 
 

GANDHI INSTITUTE OF ENGINEERING AND 
TECHNOLOGYUNIVERSITY, ODISHA, 
GUNUPUR 

1. To create innovative and committed 

work force to cater to the societal, 

environmental andeconomic needs of 

the Nation. 

2.  To promote Education and Research 

Globally atpar with the international 

standards 

3. To prepare the future leaders with 
latest

 

skills befitting to become Entrepreneurs 

or Employable. 

4. To support and uplift the meritorious 

students ofthis Tribal Area to represent 

as an Ambassador in all forums as 
a part

 

ofour social responsibility. 

CIVIL ENGG. DEPARTMENT 

 

 

> Topromote and undertake research 

in Civil Engineering Sector. 

To establish synergy with all stake 

holders foroptimal technologically 

andsocietal contribution. 

To mentor and transform students 

and Researchers with Innovations, 

Design and Development, 

Application and Entrepreneurship. 

To promote excellence in all facets 

of Civil Engineering. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

HOD CIVIL 
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GUNUPLIR 



PROGRAM EDUCATIONAL OBJECTIVES (PEO’s) 

The Graduates will be able to: 

1. PEO-1: Have successful career in the diversified sectors of the engineering 

industry and/or higher studies by acquiring knowledge in mathematical, 

scientific and engineering fundamentals. 

2. PEO-2: Analyze and design Civil engineering systems with social 

awareness and responsibility. 

3. PEO-3: Exhibit professionalism, ethical approach, communication skills, 

team work in their profession and adapt to modern trends by engaging in 

lifelong learning. 

 

 

 

 

 

PROGRAM SPECIFIC OUTCOMES (PSO’s) 

1. PSO1: Analyze, Design, Construct, Maintain and Operate infrastructural 

projects 

2. PSO 2: Assess the environmental impact of various projects and take 

required measures to curb environmental deterioration. 

3. PSO 3: Able to use latest software pertaining to various streams of Civil 

Engineering. 



PROGRAM OUTCOMES (PO’s) 

On successful completion, graduates will be able to: 

• PO1: Engineering Knowledge 

Apply the knowledge of Mathematics, Science, Engineering fundamentals, and 

Engineering specialization to the solution of Complex Engineering Problems. 

• PO2: Problem Analysis 

Identify, formulate, research literature, and analyze engineering problems to arrive 

at substantiated conclusions using first principles of Mathematics, Natural, and 

Engineering Sciences. 

• PO3: Design/Development of solutions 

Design solutions for complex engineering problems and design system components, 

processes to meet the specifications with consideration for the public health and 

safety, and the cultural, societal, and environmental considerations. 

• PO4: Conduct investigations of complex problems 

Use research-based knowledge including design of experiments, analysis and 

interpretation of data, and synthesis of the information to provide valid 

conclusions.. 

• PO5: Modern tool usage 

Create, select, and apply appropriate techniques, resources, and modern engineering 

and IT tools including prediction and modeling to complex engineering activities 

with an understanding of the limitations.PO6: The Engineer and Society 

• PO6: The Engineer and Society 

Apply reasoning informed by the contextual knowledge to assess societal, health, 

safety, legal, and cultural issues and the consequent responsibilities relevant to the 

professional engineering practice. 

• PO7: Environment and Sustainability 

Understand the impact of the professional engineering solutions in societal and 

environmental contexts, and demonstrate the knowledge of, and need for 

sustainable development. 

• PO8: Ethics 

Apply ethical principles and commit to professional ethics and responsibilities and 

norms of the engineering practice. 

• PO9: Individual and team work 

Function effectively as an individual, and as a member or leader in teams, and in 

multidisciplinary settings. 

• PO10: Communication 

Communicate effectively with the engineering community and with society at large. 

Be able to comprehend and write effective reports documentation. Make effective 

presentations, and give and receive clear instructions. 



• PO11: Project Management and Finance 

Demonstrate knowledge and understanding of engineering and management 

principles and apply these to one’s own work, as a member and leader in a team. 

Manage projects in multidisciplinary environments. 

• PO12: Life-long learning 

Recognize the need for, and have the preparation and ability to engage in 

independent and life-long learning in the broadest context of technological change. 



SL. 

NO. 

COURSE WORK - SUBJECTS 

AREA 

CREDITS / SEMESTER TOTAL 

CREDITS I II III IV V VI VII VIII 

1 Humanities and Social Sciences 

including Management Courses 
 

3 

 

3 

 

2 

 

2 

 

2 

 

2 

 

3 

 

- 
 

17 

2 Basic Science Courses 
8 8 4 - - - - - 20 

3 Engineering  Science  Courses 

including workshop, drawing, 

basics of electrical 

mechanical/computer etc. 

 

 

11 

 

 

11 

 

 

4 

 

 

3 

 

 

- 

 

 

- 

 

 

- 

 

 

- 

 

 

29 

4 Professional Core Courses 
- - 11 15 12 11 - - 49 

5 Professional Elective Courses 

relevant to chosen 

specialization / branch 

 

- 

 

- 

 

- 

 

- 

 

3 

 

3 

 

9 

 

3 
 

18 

6 Open subjects - Electives from 

other technical and/or emerging 

Subjects 

 

 

- 

 

 

- 

 

 

- 

 

 

- 

 

 

3 

 

 

3 

 

 

3 

 

 

6 

 

 

15 

7 Project work, Seminar and 

Internship in industry or 

elsewhere 

 

- 

 

- 

 

1 

 

1 

 

2 

 

1 

 

5 

 

6 
 

16 

8 Mandatory Courses 

[Environmental Sciences, 

Induction Training, Indian 

Constitution, Essence of Indian 

Traditional Knowledge] 

 

 

 

0 

 

 

 

0 

 

 

 

0 

 

 

 

0 

 

 

 

- 

 

 

 

- 

 

 

 

- 

 

 

 

- 

 

 

 

0 

 TOTAL 
22 22 22 21 22 20 20 15 164 



III Semester [Second Year] 

 

Sl. 

No. 

 

 
 

 

 

 

 

Course Title 

 

Hours per 

week 

 

 

L T P 

   THEORY     

1 BS 23BBSBS23001 Engineering Mathematics-III 3 1 0 4 

2 ES 23BCSES23001 Object Oriented Programming using JAVA 3 0 0 3 

3 PC 23BCVPC23001 Construction Technology 3 0 0 3 

4 PC 23BCVPC23002 Mechanics Of Materials 3 0 0 3 

5 PC 23BCVPC23003 Surveying 3 0 0 3 

6 HS 23BBSHS23001 
Intermediate Communication skills and 
Critical thinking. 1 0 0 1 

7 ES 23BCSES23001 
Object Oriented Programming using JAVA 

– lab 
0 0 2 1 

8 PC 23BCVPC23002 Mechanics Of Materials – lab 0 0 2 1 

12 PC 23BCVPC23103 SURVEY LAB 0 0 2 1 

 

13 

 

HS 

 

23BBSHS23101 
Intermediate Communication skills and 
Critical thinking Lab 

 

0 

 

0 

 

2 

 

1 

14 PSI 23BCVPW23101 Summer Internship-I 0 0 0 1 

 

15 

 

MC 

23BCHMC2010 

/ 

23BCHMC2020 

 

Constitution of India 

/Essence of Indian Traditional Knowledge 

 

0 

 

0 

 

0 

 

0 

   Total Credits:    22 



IV Semester [Second Year] 

 

Sl. 

No. 

 

 
 

 

 

 

 

Course Title 

 

Hours per 

week 

 

 

L T P 

   THEORY     

1 ES 23BCSES24001 Database Management Systems 3 0 0 3 

2 PC 23BCVPC24001 Structural Analysis I 3 0 0 3 

3 PC 23BCVPC24002 Geotechnical Engineering 3 0 0 3 

4 PC 23BCVPC24003 Fluid Mechanics 3 0 0 3 

5 PC 23BCVPC24004 Transportation Engineering I 3 0 0 3 

6 HS 23BBSHS24001 
Advanced Communication Skills and 

Professional Ethics 
1 0 0 1 

8 PC 23BCVPC24103 Fluid Mechanics - lab 0 0 2 1 

9 PC 23BCVPC24105 Transportation Engineering I - lab 0 0 2 1 

10 PC 23BCVPC23101 BUILDING DRAWING 0 0 2 1 

11 HS 23BBSHS24101 
Advanced Communication Skills and 

Professional Ethics Lab 
0 0 2 1 

12 PSI 23BCVPW24101 Mini Project-I 0 0 2 1 

13 MC 23BMCMC20003 Environmental Sciences 0 0 0 0 

   Total Credits:    21 



V Semester [Third Year] 

 

Sl. 

No. 

 

 
 

 

 

 

 

Course Title 

Hours per 

week 

 

 

L T P 

   THEORY     

1 PC 23BCVPC35001 Design Of Concrete Structures 3 0 0 3 

2 PC 23BCVPC35002 Water Resources Engg I 3 0 0 3 

3 PC 23BCVPC35003 Transportation Engineering II 3 0 0 3 

 

 

4 

 

 

PE 

23BCVPE35011 Foundation Engineering 
 

 

3 

 

 

0 

 

 

0 

 

 

3 23BCVPE35012 Advanced Mechanics Of Material 

23BCVPE35013 Municipal Solid Waste Management 

 

 

 

5 

 

 

 

OE 

 

23BCVOE35011 
Finite Element Method In Civil 

Engineering 

 

 

 

3 

 

 

 

0 

 

 

 

0 

 

 

 

3 
23BCVOE35012 Geology 

23BCVOE35013 Green Building 

 

8 

 

MG 

23BMGMG30001 Organizational Behavior  

2 

 

0 

 

0 

 

2 
23BMGMG30002 Engineering Economics and Costing 

6 PC 23BCVPC35101 
Design Of Concrete Structures Based 

On Staad-Pro 
0 0 2 1 

8 PC 23BCVPC35102 Iirrigation Engineering - lab 0 0 2 1 

11 PC 23BCVPC35103 Geotechnical Engineering -lab 0 0 2 1 

9 PSI 23BCVPW35001 Summer Internship-II 0 0 0 1 

10 PSI 23BCVPW35002 Mini Project-II 0 0 2 1 

   Total Credits:    22 



VI Semester [Third Year] 

 

Sl. 

No. 

 

 
 

 

 

 

 

Course Title 

 

Hours per 

week 

 

 

L T P 

   THEORY     

1 PC 23BCVPC36001 Design Of Steel Structures 3 0 0 3 

2 PC 23BCVPC36002 Structural Analysis II 3 0 0 3 

3 PC 23BCVPC36003 Estimation 3 0 0 3 

 

 

 

5 

 

 

 

PE 

23BCVPE36011 Water Supply & Sanitary Engineering 
 

 

 

3 

 

 

 

0 

 

 

 

0 

 

 

 

3 
23BCVPE36012 Advanced Surveying 

 

23BCVPE36013 
Infrastructure Engineering & 

Management 

 

 

6 

 

 

OE 

23BCVOE36011 Environmental Engineering 
 

 

3 

 

 

0 

 

 

0 

 

 

3 23BCVOE36012 Quality & Safety Construction 

23BCVOE36013 Construction Equipment & Methods 

 

8 

 

MG 
23BMGMG30001 Organizational Behavior  

2 

 

0 

 

0 

 

2 
23BMGMG30002 Engineering Economics and Costing 

7 PC 23BCVPC36101 
Design Of Steel Structures Using 

Software 
0 0 2 1 

 PC 23BCVPC36102 Environmental Engineering lab 0 0 2 1 

8 PSI 23BCVPW36002 Mini Project- II 0 0 2 1 

   Total Credits: 18 0 2 20 



VII Semester [Fourth Year] 

 

Sl. 

No. 

 

 
 

 

 

 

 

Course Title 

Hours per 

week 

 

 

L T P 

   THEORY     

 

 

1 

 

 

PE 

23BCVPE47011 Town Planning & Architecture 
 

 

3 

 

 

0 

 

 

0 

 

 

3 23BCVPE47012 Open Channel Hydraulics 

23BCVPE47013 Composite Materials & Structures 

 

 

2 

 

 

PE 

23BCVPE47021 Advanced Concrete Technology 
 

 

3 

 

 

0 

 

 

0 

 

 

3 23BCVPE47022 Construction Management 

23BCVPE47023 Industrial Waste Water Management 

 

3 

 

PE 

23BCVPE47031 Hydrology 
 

3 

 

0 

 

0 

 

3 23BCVPE47032 Rock Mechanics & Tunnel Engineering 

23BCVPE47033 River Enginnering 

 

 

4 

 

 

OE 

23BCVOE47011 Ground Improvement Technique 
 

 

3 

 

 

0 

 

 

0 

 

 

3 23BCVOE47012 Advanced Foundation Engineering 

23BCVOE47013 Environment Geotechnique 

 

 

4 

 

 

MS 

23BMGMG47011 Marketing Management  

 

3 

 

 

0 

 

 

0 

 

 

3 
23BMGMG47012 Optimization Methods 

23BMGMG47013 Entrepreneurship Development 

23BMGMG47014 Human Resource Management 

5 PST 23BCVPW47101 Technical Seminar 0 0 2 1 

6 PSI 23BCVPW47102 Summer Internship-III 0 0 0 1 

7 PSI 23BCVPW47103 Project Work-I 0 0 6 3 

   Total Credits:    20 



VIII Semester [Fourth Year] 

 

Sl. 

No. 

 

 
 

 

 

 

 

Course Title 

Hours per 

week 

 

 

L T P 

   THEORY     

 

 

1 

 

 

PE 

23BCVPE48011 Prestressed Concrete 
 

 

3 

 

 

0 

 

 

0 

 

 

3 23BCVPE48012 Plates & Shells 

23BCVPE48013 Remote Sensing & GIS 

 

 

 

2 

 

 

 

OE 

 

23BCVOE48011 
Waste Management & Pollution 

Control 

 

 

 

3 

 

 

 

0 

 

 

 

0 

 

 

 

3  

23BCVOE48012 
Water Resources Planning & 

Management 

23BCVOE48013 Modern Construction Materials 

 

 

 

3 

 

 

 

OE 

23BCVOE48021 Repair & Rehabilitation Of Structures 
 

 

 

3 

 

 

 

0 

 

 

 

0 

 

 

 

3 
 

23BCVOE48022 
Soil Dynamics & Earthquake 

Engineering 

23BCVOE48023 Pavement Design 

4 PSI 23BCVPW47101 Project Work-II & Dissertation 0 0 12 6 

   Total Credits: 9 0 6 15 



PROFESSIONAL ELECTIVES 

SL.NO PROFESSIONAL ELECTIVES 

1 Industrial Waste Water Management 

2 Advanced Surveying 

3 River Engineering 

4 Advanced Concrete Technology 

5 Mechanics of Composite Materials 

6 Rock Mechanics and Tunnel Engineering 

7 Hydraulic Structures 

8 Water Resources Planning & Management 

9 Urban Drainage And Sewerage System 

10 Structural Analysis -II 

11 Economic Evaluation And Analysis of Transport Projects 

12 Structural Design of Water and Sewerage System 

13 Construction Management 

14 Pavement Management System 

15 Traffic Engineering & Management 

16 Ground Water Engineering 

17 Environmental Geo-technique 

18 Pre-stressed Concrete 

19 Finite Elements Methods 

20 Analysis and Design of Bridges 



OPEN ELECTIVES 

SL.NO OPEN ELECTIVES 

1 Remote Sensing and GIS 

2 Watershed Management 

3 Waste Management 

4 Project Management 

5 Town Planning & Architecture 

6 Ground Improvement Technique 

7 Green Building 

8 Water Power Engineering 

9 Finite Element Method in Civil Engineering 

10 Environmental Management 

11 Digital Images Processing 

12 Advance Concrete Design 



III Semester [Second Year] 
 

 

Course Code: 23BBSBS23001 No. of 

Credits: 
4 

Course Name: ENGINEERING MATHEMATICS-III 

 

Prerequisites/Corequisites 

Must have known the Fundamentals of complex numbers, probability and calculus 

COURSE EDUCATIONAL OBJECTIVES: 

CEO-1 To test the nature of complex function 

CEO-2 To identify the different methods for complex integration. 

CEO-3  To analyze error by using different methods. 

CEO-4 To know about different types of probability distributions. 

 

COURSE CONTENT 

 

UNIT I  COMPLEX ANALYSIS (10 Hours) 

Analytic function, Cauchy-Riemann equations, Harmonic Function, Properties of analytic functions , 

Conformal Mapping (W = C Z, C+ Z, &1/Z ), Bilinear Transformation. 

 

UNIT II COMPLEX INTEGRATION (12Hours) 

Complex integration: Line integral, Cauchy’s integral theorem, Cauchy’s integral formula. Taylor’s 

series, Laurent’s series, Singularities and zeros, Residues, Cauchy Residue theorem, Evaluation of real 

integrals. 

UNIT –III NUMERICAL METHODS: (14 Hours) 

Solution of algebraic and transcendental equations by using fixed point iteration method and Newton- 

Raphson’s method,regulafalsi method Newton’s Forward and Backward Difference Interpolation, 

Newton divided Difference interpolation formula , Lagrange’s interpolation 

UNIT-IV  NUMERICAL DIFFERENTIATION AND  INTEGRATION (12 Hours) 

 

Numerical Differentiation, Numerical integration: The trapezoidal rule, The Simpsons(1/3 rd , 3/8 th ) 

rules, solution of Ordinary differential equation -Taylor’s Series, Euler’s method, Modified Euler’s 

method, Runge-Kutta methods. 

UNIT-V STATISTICS (12 Hours) 

Correlation and Regression analysis, fitting of a straight line by the least square method. 

Random sampling, Estimation of Parameters (maximum likely hood method), Confidence intervals, 

Testing of hypothesis, hypothesis ( small sample tests –t, F and chi-square test). 



COURSE OUTCOMES: 

Towards the end of the course the students will be able to: 

CO-1 To know Analytic function and their properties. 

CO-2 To Evaluate Real Integrals by using residue integration method. 

CO-3 

CO-4 

To apply numerical methods in Engineering Mathematical Problems 

To investigate Probability distribution problems and least square method to fit a curve 

and to evaluate the correlation coefficient and regression lines for the data. 

CO-5 Ability to solve ordinary differential equations and apply them to engineering problems 

CO-6 
Ability to use statistical methods for data analysis and decision-making in engineering 

projects. 

 

Teaching method:-Chalk & Board/ PPT/Video Lectures 

Text books: 

[1] E. Kreyszig, “Advanced Engineering Mathematics”, Tenth Edition, Willey [2] 

Jain and Iyengar, “Numerical Methods”. 

Reference books: 

[1] BS Grewal, “Higher Engineering Mathematics”, Khanna Publishers, New Delhi. 

[2] B.V.Ramana,, “Higher Engineering Mathematics,,”, McGraw Hills Education. [3] 

Dutta and jena., “Numerical Methods”. 

Mapping of COs with POs and PSOs 

CO/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 
PSO 

1 

PSO 

2 

PSO 

3 

CO1 2 2              

CO2 1 3              

CO3 1 3              

CO4 2 3              

CO5 2 3              

CO6 2 3              

Avg 1.6 2.8              

 

1–Slight, 2 –Moderate, 3 –Substantial 



Subject Code 23BBSHS23001 L T P C  

Subject Name 
Intermediate Communication skills and 

Critical thinking. 
1 0 0 1  

Course Educational Objectives 

CEO1 To develop the communication skills and soft skills of the students. 

CEO2 To enhance employability and entrepreneurial skills. 

CEO3 To promote critical thinking. 

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

CO1 Recognize the importance of LSRW skills. 
CO2 Develop effective listening skills. 
CO3 Demonstrate public speaking skills. 
CO4 Distinguish professional writing from general writing. 

CO5 Develop effective reading skills. 

CO6 Execute critical thinking. 

CO-PO-Mapping 

COs 
PROGRAMMEOUTCOMES 

1 2 3 4 5 6 7 8 9 10 11 12    

CO1          3      

CO2           3     

CO3           3     

CO4           3     

CO5           3     

CO6         3   2    

Avg         3  3 2    

SYLLABUS 

UNIT-1 Comprehensive Listening Skills (4hours) 

1.1 What and why 

1.2 Techniques for improving listening skills 

UNIT-2. Public Speaking Skills (4hours) 

2.1 Public speaking; what and why 

2.2 Overcoming stage fear 

2.3 Techniques for effective speaking skill 

UNIT- 3.Stages of Writing (4hours) 

3.1 Pre-Writing- selecting a topic 

3.2 Writing- Free Writing, Drafting 

3.3 Re-writing- Revision, editing, proof Reading. 

UNIT- 4 Effective Reading Skills (3 hours) 

4.1 What is Reading Comprehension; 

4.2 Tips for effective reading; 

4.3 Techniques and types. 



UNIT-5 Critical Thinking Skills (4hours) 

5.1 What and Why 

5.2 Critical thinking vs. Lateral thinking 

5.3 Ways to improve Critical Thinking 

Teaching Methods: Chalk & Board/ PPT/ Video Lectures 

Reference Books: 

1. Basic Communication Skills for Technology by Andrea J. Rutherford, Pearson 

Education Asia, Patparganj, New Delhi, 2001. 

2. How to Read better and FasterbyNormanLewis.4thEdition. Publisher :Crowell, 1978. 

3. The Kabuliwala and other stories by Rabindranath Tagore, Maple Classics, 2019. 

4. The Gift of Magi by O Henry, Candlewick Press, 2008. 



Course Code: 23BBSHS23101 No. of 

Credits: 

1 

Course Name: Intermediate Communication skills and Critical 

thinking (Lab) 

Course Educational Objectives 

CEO1 To develop communication skills and soft skills of the students. 

CEO2 To enhance employability and entrepreneurial skills. 

CEO3 To promote critical thinking. 

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

CO1 Recognise the importance of LSRW skills 

CO2 Develop effective listening skills 

CO3 Demonstrate public speaking skills 

CO4 Distinguish professional writing from general writing 

CO5 Develop effective reading skills 

CO6 Execute critical thinking 

CO-PO & PSO Mapping 

 

Cos 

PROGRAMMEOUTCOMES 

1 2 3 4 5 6 7 8 9 10 11 12    

CO1          3      

CO2           3     

CO3           3     

CO4           3     

CO5           3     

CO6         3   2    

Avg         3 3 3 2    

 

SYLLAYBUS 

Comprehensive Listening (2 hours) 

Activity- Summarizing a Passage 

Comprehensive Listening (2 hours) 

Activity- Listening to a short video/ Ted Talk and giving a brief. 

Oral Presentation (2 hours) 

Activity- Presenting seminar paper in a team and presenting tothe class 

Individual Oral Presentation (2 hours) 

Activity- Preparing a seminar paper individually and presenting. 



Persuasive Speaking (2 hours) 

Activity- Individual/ Group Debate. 

Situational Interviews (2 hours) 

Activity- Answering hypothetical question in a mock interview 

Video Resume (2 hours) 

Activity- Preparing a digital resume 

Professional e-mail (2 hours) 

Activity- Writing e-mail for professional purpose 

Minutes of the Meeting (2 hours) 

Activity- Preparing minutes of mock meetings. 

Memo Writing (2 hours) 

Writing Memos for internal organization 

Vocabulary Exercise (2 hours) 

Activity- Playing word games in small groups. 

Intermediate Reading Comprehension (2 hours) Activity- 

Reading an Intermediate level passage/ poems and answer questions. 

Preparing a Sales Pitch (2 hours) 

Activity- Prepare a presentation on any product (real/imaginary) of choice and present a sales pitch 

Critical Thinking Activity (2 hours) 

Activit- critically analysis of Kabuliwala by Rabindranath Tagore OR The Gift of Magi by O Henry 

Critical Thinking (2 hours) 

Activity 2- Critically Analyse Stopping by the Woods in a SnowyEvening by Robert Frost OR 

Ozymondias by P.B Shelly. 

Reference Books 

1. An Introduction to Professional English and Soft Skills by B. K. Das et al., 

CambridgeUniversity Press, 2009. 

2. Communicative English for Engineers and Professionals by Nitin Bhatnagar and 

MamtaBhatnagar.PublishedbyDK/Pearson, 2010. 

3. PracticalEnglishUsage.MichaelSwan,OUP,1995 



Course Code: 23BCSES23001  

No. of 

Credits: 

 

3 
Course Name: OBJECT ORIENTED PROGRAMMING 

USING JAVA 

 

 

Course Educational Objectives 

 

CEO 01 The model of object oriented encapsulation, inheritance and polymorphism 

programming: abstract data types, 

CEO 02 Fundamental features of an object oriented language like Java: object classes and 

interfaces, exceptions and libraries of object collections 

CEO 03 How to take the statement of a business problem and from this determine suitable 

logic for solving the problem; then be able to proceed to code that logic as a program written 

in Java. 

 

 

UNIT I 13 Hours 

An introduction to Object Oriented Programming, Features of Object Oriented Programming 

Introduction to Java. Difference between C/C++ and Java, Features of Java, First Java 

Program, Writing the java program, Compiling the program, JVM and its significance in 

executing a program, Architecture of JVM. Taking Input from keyboard, Command Line 

Arguments, Using 

Scanner Class, Using Buffered Reader class. Java Tokens, Datatypes, Operators, Control 

Structures, Conditional Statements, Iteration Statement/Loops, Jumping Statements, Java 

Arrays, 1-dimensional arrays, 2-dimensioanl arrays. 

 

UNIT II 15 Hours 

Introduction to Classes and Objects. Constructors, static Keyword, this Keyword, Array of 

Objects, Access Modifiers (Public, Private, Protected, Default). Inheritance, Types of 

Inheritance and Java-supported Inheritance, super, Polymorphism, Method Overloading, 

Constructor Overloading, Method Overriding, Dynamic Method Dispatching. Interfaces, 

Multiple Inheritance Using Interfaces, abstract classes. 

 

UNIT III 12 Hours 

String Handling in Java: String, StringBuffer, StringBuilder, StringTokenizer Wrapper classes, 

Auto boxing and unboxing. Java API Packages, User-Defined Packages, Accessing Packages. 

Error and Exception Handling, Types of exceptions Hierarchy of Exception classes, try, catch, 

finally, throw, throws, Commonly used Exceptions and their details ,User defined exception 

classes. 

 

UNIT IV 12 Hours 

Multithreading, Thread in Java, Thread execution prevention methods. (yield(), join(), 

sleep()), Concept of Synchronization, Inter Thread Communication, Basics of Deadlock, 



Demon Thread. IO Streams (java.io package), Byte Stream and Character Stream, Files and 

Random Access Files, Serialization. Applet Introduction, Life Cycle of an Applet, GUI with 

an Applet. 

 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO 01 Knowledge of the structure and model of the Java programming language. 

CO 02 Use the Java programming language for various programming technologies. 

CO 03 Develop software in the Java programming language. 

CO 04 Evaluate user requirements for software functionality required to decide 

CO 05 Propose the use of certain technologies by implementing them in the Java 

programming language to solve the given problem. 

CO 06 Choose an engineering approach to solving problems, starting from the 

 

Mapping of COs with POs and PSOs 

CO/POs 
 

PO1 

 

PO2 

 

PO3 

 

PO4 

 

PO5 

 

PO6 

 

PO7 

 

PO8 

 

PO9 

 

PO10 

 

PO11 

 

PO12 
PSO 

1 

PSO 

2 

PSO 

3 

CO 1 2 2 3 
         

2 
  

CO 2 2 2 3 
         

2 
  

CO 3 2 2 3 
         

2 
  

CO 4 2 2 3 
         

2 
  

CO 5 2 2 3 
         

2 
 

3 

CO 6 2 2 3 
         

2 
 

3 

Avg 2 2 3 
         

2 
 

3 

1–Slight, 2 –Moderate, 3 –Substantial 



Course Code: 23BCVPC23001 No. of 

Credits: 3 
Course Name: CONSTRUCTION TECHNOLOGY 

Prerequisites/Corequisites 

 Must have completed the Basics of civil Engineering 

COURSE EDUCATIONAL OBJECTIVES: 

CEO-1 To prepare students to enter positions in residential and light commercial 

construction, applying the learned technical and managerial expertise that will 

allow for future advancement. 

CEO-2 To prepare students to access the knowledge on periodic maintenance of 

construction throughout the year. 

 

COURSE CONTENT 

UNIT - I [10-hrs] 

Introduction of various Civil Engineering structures, Functions of various components of 
building and other structures 

Fundamentals of Construction Technology: Introduction, Construction activities, 

construction process, construction workers, construction estimating, construction estimate, 
productivity and mechanized construction, Quality and safety. 
Preparatory Work and Implementation: Site layout, deployment of construction equipment, 
prefabrication in construction, false work and temporary work. 

UNIT-II [10-hrs] 

Earthwork: Introduction, Classification of soil, project site development, setting out, 

mechanized excavation, Piling: classification of piles, pile driving methods, load test and 

quality control 

Concrete and Concreting: Introduction, Important properties of concrete, Use of 

admixtures, formwork, shotcrete, lightweight and heavyweight concrete, ready-mix concrete, 

high performance concrete, self-compacting concrete, extreme weather concreting, 

prestressed concrete, curing of concrete, non-destructive testing of hardened concrete 

UNIT - III [11-hrs] 

Roof and roofing: Introduction, cast-in-situ reinforced concrete roofs, precast reinforced 
concrete roofs, roofs covered with sheets, water proofing over roofs 
Finishing Work: Introduction, plastering, pointing, facing, glazing, flooring, painting 

UNIT – IV [10 hrs] 

Mechanized Construction: Introduction, general consideration, plants for earthwork tractor, 

Bulldozer, ripper, scraper, face shovel, backhoe, dragline, clamshell etc., roller, plants for 
transportation, movement and handling- derrick, crane, hoist, concrete mixers and pumps 

scaffolding 

UNIT – V [11-hrs] 

Building items: Plastering & pointing- its purpose, various types Construction procedures, 

advantages and disadvantages, Damp proof course (DPC), Anti-termite measures and 
treatment 

Building Maintenance and Safety Measures: Purpose, need, importance, methods, Causes 

and types of defects in buildings, Preparation of report on maintenance work, Remedial 

measures and execution procedure of any one type of building maintenance work, Importance 

of various Laws / Norms / Regulations / Acts for safety, Precautions and precautionary 

Measures, Post-accident procedures. 



COURSE OUTCOMES: 

CO 1 Ability to understand functions of various components of building structures. 

CO 2 Ability to understand the various stages of construction. 

CO 3 To gain knowledge on various mechanized materials to help in construction industries 

CO 4 Ability to know regarding the Building maintenance and safety 

CO 5 
Ability to identify and apply various construction methods and techniques in building 
projects 

CO 6 
Knowledge of sustainable construction practices and technologies to minimize 
environmental impact and promote energy efficiency. 

 

 

Teaching method:-Chalk & Board/ PPT/Video Lectures 
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Mapping of COs with POs and PSOs 

Text books: 

[1] Subir Sarkar and SubhajitSaraswati, “Construction Technology”,Oxford University Press 

[2] U.K. Srivastava, “Construction Planning and Management”,Galgotia Publications Pvt Lt 

Reference books: 

[1] S. Seetharaman, “Construction Engineering and Management”,Umesh Publications 

[2] Sushil Kumar, “Building Construction”, Standard Publishers Distributors, New Delhi 



Course Code: 23BCVPC23002 
No. of 

Credits: 

 

3 Course 

Name: 
Mechanics of Materials 

 

Prerequisites/ Corequisites 

 Must have completed the concepts of mechanics 

COURSE EDUCATIONAL OBJECTIVES: 

CEO-1 To determine the stress, strain, and deflection suffered by bi-dimensional (and simple 

tridimensional) structural elements when subjected to different loads (e.g. normal, 

shear, torsion, bending and combined loads). 

CEO-2 To analyze the concepts of shear force and bending moment. 

CEO-3 To understand the adequacy of mechanical and structural elements under different 

loads is essential for the design and safe evaluation of any kind of structure. 

 

COURSE CONTENT 

UNIT - I [11-hrs] 

Simple stress and strain: Load, Stress, Strain, Types of stresses and strains, Elasticity and 

plasticity, Hooke’s Law, Modulus of elasticity, Stress and strain diagram of steel, Bars of 

varying section, Composite bars, Temperature stresses. Strain Energy, Resilience. 

UNIT – II [12-hrs] 

Shear Force and Bending Moment: 

Concept of Shear Force (SF) and Bending Moment (BM), SF and BM diagrams for simply 

supported, Cantilever and Overhanging beams under point load, uniformly distributed load, 

uniformly varying load and couple. Relationship between B.M, S.F and loading. 

UNIT – III [13-hrs] 

Flexural Stresses- 

Theory of simple bending, Assumptions, Derivation of bending equation: M/I = f/y = E/R, 

Neutral axis, Determination of bending stresses, Section modulus of rectangular and circular 

sections (Solid and Hollow), I, T, Angle and Channel sections. Shear stress- 

Derivation of formula – Shear stress distribution across various beam sections like 

rectangular, circular, triangular, I, T, angle sections. Modulus of rigidity, Relation between 

elastic moduli. 

UNIT - IV [10-hrs] 

Compound Stresses and Strains- 

Two dimensional system, stress at a point on a plane, principal stresses and principal planes, 

Maximum shear stresses, Mohr’s stress circle, Two-dimensional stress-strain system 

Principal strains and principal axis of strain, calculation of principal stresses from principal 

strains, Analysis of strains, Mohr’s strain circle, Strain rosettes, determination of principal 

strains from strain measurements. 



 

COURSE OUTCOMES: 

Towards the end of the course the students will be able to: 

CO-1 Apply the concepts of stress and strain relationships for homogenous, isotropic 

materials. 

CO-2 Determine the external loadings, including axial load, shear force, bending. 

CO-3 Determine the stresses due to bending and shear. 

CO-4 Illustrate the principal stresses, maximum shearing stress, and the stresses acting on a 

structural member 

CO-5 Analyse the structural members subjected to torsion. 

CO-6 Analyse the failures in thin cylinders and spheres. 

Teaching method:-Chalk & Board/ PPT/Video Lectures 

Text books: 

1. S. Ramamrutham and R. Narayanan, Strength of Materials, Dhanpat Rai Publishing 

Company 

2. R K Rajput, Strength of Material, S Chand Publications 

3. R S Khurmi, Strength of Materials, S Chand Publications 
 

[4] R.C.Hibbeler, “Mechanics of Materials”, Pearson Education 

[5] Beer, F. P., Johnston, E. R. and DeWolf, J. T., Mechanics of Materials, Third Edition, 

[6] McGraw- Hill International Edition, 2002. 

[7] Lardner, T. J, Archer, R. R., Mechanics of Solids, an introduction, International 

Edition, McGraw-Hill, 1994. 

Reference books: 

Mapping of COs with POs and PSOs 
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1–Slight, 2 –Moderate, 3 –Substantial 

UNIT – V 

Torsion- 

[10-hrs] 

Torsion in solid and hollow circular shafts, twisting moment, strength of solid and hollow 

circular shafts, strength of shafts in combined bending and twisting, closed coil helical spring 

Thin cylinders and spheres- 

Derivation of formulae and calculations of hoop stress, longitudinal stress in a cylinder, and 

sphere subjected to internal pressures 



Course Code: 23BCVPC23003 No. of 

Credits: 

 

3 
Course Name: SURVEYING 

 

Prerequisites/ Corequisites 

 Must have the basics knowledge on concepts of mechanics. 

 

COURSE EDUCATIONAL OBJECTIVES: 

CEO-1 Have the ability to apply knowledge of mathematics, science, and engineering to 

understand the measurement techniques and equipment used in land surveying. 

CEO-2 Gain an appreciation of the need for lifelong learning through the discussion of 
recent changes in survey procedures and equipment. 

 

COURSE CONTENT 

UNIT - I [10-hrs] 

Introduction: definition-Uses of surveying- overview of plane surveying chain, compass and 

plane table, Objectives, Principles and classifications – Errors in survey measurements 

UNIT-II [10-hrs] 

Compass survey- Meridians, Azimuths and Bearings, declination, computation of angle. 

Traversing-Purpose-types of traverse-traverse computation-traverse adjustments Levelling 

and contouring; Levelling: Types of levelling and their uses, permanent adjustment, 

curvature and refraction effects. Characteristics and Uses of contours- methods of conducting 

contour surveys. 

UNIT - III [09-hrs] 

Theodolite: Description, principles-uses and adjustments – temporary and permanent, 

measurement of horizontal and vertical angles. Principles of Electronic Theodolite – 

Introduction to Trigonometrical leveling,.Tacheometric Surveying: Stadia and tangential 

methods of Tacheometry. Distance and Elevation formulae for Staff vertical position. 

UNIT – IV [09-hrs] 

Curve Survey – Curve – types & elements, setting out work. Introduction to Total station, 

geodetic surveying , DGPS Surveying. 

UNIT – V [09-hrs] 

Remote sensing - basics, platform and sensors, visual image interpretation. 

Basics of Geographical information system (GIS) and Geographical positioning system 

(GPS) 

Maps- Types, importance, scales, conventional symbols, and generalization; topographic 

maps, map projection system. 

 

COURSE OUTCOMES: 

Towards the end of the course the students will be able to: 

CO-1 To demonstrate the basic surveying skills     

CO-2 To use various surveying instruments. 

CO-3 To perform different methods of surveying 

CO-4 To compute various data required for various methods of surveying. 

CO-5 To integrate the knowledge and produce topographical map. 

CO-6 Awareness of legal and ethical considerations in surveying, including property 

boundaries and land use regulations 



 

Mapping of COs with POs and PSOs 
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1–Slight, 2 –Moderate, 3 –Substantial 

Teaching method:-Chalk & Board/ PPT/Video Lectures 

Text books: 

[1] B.C Punmia, “Surveying Volume -I”, Laxmi Publication 

[2] B.C.Punmia, “Surveying Volume –II”, A K Jain and A K Jain, Laxmi Publishers 

Reference books: 

[1] B.C. Punmia,“Higher Surveying – Vol –II”, A K Jain, Laxmi Publishers 



Course Code: 23BCVPC23002 L-T-P 0-0-1 

Course Name: MECHANICS OF MATERIALS LAB No. of Credits: 1 

LIST OF EXPERIMENTS/ DEMONSTRATIONS: (ANY 8 EXPERIMENTS) 

1. Determination of tensile strength of materials by Universal Testing Machine 

2. Determination of compressive strength of materials by Universal Testing Machine 

3. Determination of bending strength of materials by Universal Testing Machine 

4. Double shear test in Universal Testing Machine 

5. Determination of Impact strength of material (Charpy and Izod) 

6. Determination of Hardness strength of materials (Brinnel, Rockwell and Vickers) 

7. Determination of Rigidity modulus of material 

8. Determination of Fatigue strength of material 

9. Estimation of Spring Constant under Tension and Compression. 

10. Load measurement using Load indicator, Load Cells. 

11. Strain measurement using Strain Gauge. 

12. Stress measurement using strain rosette. 

COURSE OUTCOMES:Towards the end of the course the students will be able to: 

CO-1 Ability to determine the tensile and compressive strength of materials. 

CO-2 Ability to determine the shear test and Impact/Hardness strength of materials 

CO-3 Ability to determine the rigid and fatigue strength of materials 

CO-4 Ability to determine the spring constant and strain-stress measurement of materials. 

CO-5 Understanding of how different materials respond to various forces and loads, 

including elasticity, plasticity, and failure modes. 

CO-6 Ability to accurately collect, record, and analyze experimental data to evaluate material 

performance and verify theoretical predictions. 

Mapping of COs with POs and PSOs 
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1–Slight, 2 –Moderate, 3 –Substantial 



Course Code: 23BCVPC23103 No. of 

Credits: 1 
Course Name: SURVEY LAB 

 

LIST OF EXPERIMENTS/ DEMONSTRATIONS: (ANY 8 EXPERIMENTS) 

 

1. Study of the odolite in detail - practice for measurement of horizontal and vertical 

angles. 
2. Study of various parts of Auto Level 

3. Carry out Fly Levelling using Auto Level 

4. Profile Levelling using Auto Level 

5. Observations of Vertical and Horizontal angles using Total Station 

6. Determine of area using total station. 

7. Distance, gradient, diff, height between two inaccessible points using total station. 

8. Study of Global Positioning System (GPS) and its Accessories 

9. Observations using GPS 

 

COURSE OUTCOMES: 

Towards the end of the course the students will be able to: 

CO-1 Ability to carry out the survey by using Auto level 

CO-2 Ability to carry out the survey by using theodolite 

CO-3 Ability to survey vertical and horizontal angle by using ETS and plot the area 

CO-4 Ability to know basic use of GPS 

CO-5 Ability to collect and manage survey data with precision, ensuring accuracy in 

measurements and calculations. 

CO-6 Skill in preparing detailed maps and plots from survey data, including topographic maps 

and property boundary delineations. 

 

Mapping of COs with POs and PSOs 
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Course Code: 23BCVPC24001 No. of 

Credits: 3 
Course Name: Structural Analysis I 

 

Prerequisites/Corequisites 

 Must have completed the concepts of mechanics 

COURSE EDUCATIONAL OBJECTIVES: 

CEO-1 To analyse of various types of beams, trusses under static loads and moving loads 

CEO-2 To apply the energy theorem for beams. 

COURSE CONTENT 

UNIT - I [10-hrs] 

Determinacy and Indeterminacy: Introduction to statically determinate/ indeterminate 

structure with reference to 2D and 3D structures, introduction to kinematically 

determinate/indeterminate structures with reference to 2D and 3D structures. 

UNIT – II [10-hrs] 

Influence line diagram: Influence lines for cantilever, simply supported beam, overhanging 

beam and pin jointed trusses, criteria for maximum shear force and bending moment under 

moving loads for simply supported beams, absolute maximum bending moment 

UNIT – III [11-hrs] 

Three hinged arches:Determination of normal thrust, shear force and bending moment for 

parabolic and segmental three hinged arches, Influence lines for normal thrust, shear force 

and bending moment for three hinged parabolic arch. 

Suspension bridges: Suspension cable with three hinged stiffening girder, influence line 

diagrams for horizontal tension in the cable, shear force and bending moment at any section 

of the stiffening girder 

UNIT - IV [12-hrs] 

Introduction to method of superposition, Maxwell’s reciprocal theorem, Betti’s law, strain 

energy, virtual work, reciprocal theorem and Castigliano’s theorem. 

Deflection of beams and pin-jointed trusses using strain energy method and principle of 

virtual work (unit load method). 

UNIT – V [12-hrs] 

Deflection of statically determinate beams using Double integration Macaulay’s, Moment 

area method, Conjugate beam method. 

Column and Strut: Introduction, Axially loaded compression member, Short and long 

column, Euler’s theory of long column, Effective length of a column and Limitations of 

Euler’s formula 



1. S. Ramamrutham and R. Narayanan, Strength of Materials, Dhanpat Rai 

Publishing Company 

Structural Mechanics Vol I & II, Junnarkar S B, Charotar Publishers 
Reference books: 

Structural Analysis Volume – I , Devdas Menon, Narosa Publication 

2. Structural Analysis Volume – I, Bhavikatti, 3rd edition, Vikas Publishers. 

3. Basic Structural Analysis, C S Reddy, Tata McGraw Hill 

4. Theory of Structures, Timoshenko & Young, Tata McGraw Hill 

5. Intermediate Structural Analysis, C K Wang, McGraw Hill 

COURSE OUTCOMES: 

Towards the end of the course the students will be able to: 

CO-1 Apply the concept for the determinacy and indeterminacy of pin-jointed and rigid 

structures. 

CO-2 Determine various internal forces due to rolling or moving loads and their maximum 

influence on determinate beams, arches, cables with stiffening girders 

CO-3 Determine the internal forces in statically determinate structures like beams, arches, 

cables and stiffening girders 

CO-4 Determine the deformation of statically determinate beams and in pin-jointed plane 

trusses using appropriate methods. 

CO-5 Apply the concepts of columns. 

CO-6 Ability to model real-world structural problems and use analytical techniques to find 

solutions, including the use of hand calculations and computational tools 

 

Teaching method:-Chalk & Board/ PPT/Video Lectures 

Text books: 

Mapping of COs with POs and PSOs 

CO/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO 
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CO1 3 3           3   

CO2 2 3 3          3   

CO3 2 3           3   

CO4 3 3           3   

CO5 2 3           3   

CO6  3           3  3 

Avg 2.4 3 3          3  3 

1–Slight, 2 –Moderate, 3 –Substantial 



Course Code: 23BCVPC23101 No. of 

Credits: 1 
Course Name: BUILDING DRAWING 

 

LIST OF EXPERIMENTS/ DEMONSTRATIONS: 

 

1. AUTOCAD: Introduction to AUTOCAD 

2. Basic commands for 2D drafting 

3. Dimensioning 

4. Layers and Blocks 

5. Basic drawing using AUTOCAD 

6. Simple building drawing using AUTOCAD 

7. Single and multi-storey building (plan, section and elevation and 3D view). 

 

COURSE OUTCOMES: 

Towards the end of the course the students will be able to: 

CO-1 Ability to design 2D and 3D plans by AutoCAD 

CO-2 Ability to design multi-storey buildings by creating arrays in AutoCAD 

CO-3 Ability to know basic commands to design in less time 

CO-4 Ability to plan the basic things required to design the various types of building 

structures 

CO-5 Ability to incorporate building codes and regulations into drawing practices to ensure 

compliance and safety. 

CO-6 Proficiency in creating detailed architectural and structural drawings using standard 

drawing conventions and software. 

 

 

Mapping of COs with POs and PSOs 
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CEO-1 To introduce the fundamentals and basic concepts and principles used in 

Geotechnical Engineering. 

CEO-2 To impart knowledge on the various factors governing the Engineering behavior of 

soils. 

Course Code: 23BCVPC24002 L-T-P 3-0-0 

Course Name: GEOTECHNICAL ENGINEERING 
No. of 

Credits: 
3 

rerequisites/Co-requisites 

➢ Must have the basic knowledge on concepts of Engineering Mechanics 

COURSE EDUCATIONAL OBJECTIVES: 
 

COURSE CONTENT 

UNIT 1: Introduction to Geotechnical Engineering 

Definition, scope, and importance of geotechnical engineering, Soil formation and 

composition, Soil types, composition, three phase relations, clay mineralogy and soil structure, 

Soil classification systems (Unified soil classification system, IS soil classification 

system), Index properties, Soil physical properties, and their relations, 

UNIT 2: Capillary, Permeability and Seepage Analysis 

Capillary water, Capillary Tension, Capillary rise, Capillary potential, Capillary Siphoning. 

Permeability: Darcy’s law, permeability, factors affecting permeability, determination of 

permeability (laboratory and field methods), and permeability of stratified soil deposits. 

Estimation of yield from wells. 

Seepage analysis: Seepage pressure, quick condition, Laplace equation for two –dimensional 

flow, flow net, properties and methods of construction of flow net, application of flow net, 

seepage through anisotropic soil and non-homogenous soil 

UNIT 3: Effective Stress Principle 

Introduction to Effective Stress, Effect of water table fluctuation on Effective stress, Effective 

stress under hydrostatic conditions, Effect of surcharge on effective stress, effective stress in 

soils saturated by capillary action. 

Seepage Pressure, Effective stress under steady seepage conditions, Quick Sand condition, 

Piping, Prevention of piping failure. 

UNIT 4: Compaction and Consolidation 

Soil compaction: Compaction mechanism, factors affecting compaction, effect of compaction 

on soil properties, density moisture content relationship in compaction test, standard and 

modified proctor compaction tests, field compaction methods, relative compaction, compaction 

control. 

Soil consolidation: Introduction, spring analogy, one dimensional consolidation, Terzaghi’s 

theory of one dimensional consolidation, consolidation test, determination of coefficient of 

consolidation 

UNIT 5: Shear Strength of Soils 

Shear strength of soils: Mohr’s stress circle, theory of failure for soils, determination of shear 

strength (direct shear test, tri-axial compression test, unconfined compression test, van shear 

test), shear characteristics of cohesion less soils and cohesive soils. 



Text Books: 

[1] Arora, K.R., “Soil Mechanics and Foundation Engineering”, Standard Publishers 

Distributors, Delhi 

[2] C. Venkatramaiah, “Geotechnical Engineering”, New Age International publishers 

Reference Books: 

[1] T.N. Ramamurthy & T.G. Sitharam, “Geotechnical Engineering”, S. Chand & Co. 

[2] T.W. Lambe& Whiteman, “Soil Mechanics”, Wiley Eastern Ltd, New Delhi. 

COURSE OUTCOMES: 

Towards the end of the course the students will be able to: 

CO-1 Carry out soil classification and can solve three phase soil system. 

CO-2 Solve any practical problems related to capillary action in soil, permeability, seepage 

including flow net diagram. 

CO-3 Solve any practical problems related to change in effective stress due to water 

present in the soils 

CO-4 Solve practical problems related to consolidation settlement and time rate of 

settlement and able to solve problem related to compaction in the field. 

CO-5 Ability to solve practical problems related to shear strength of soil. 

CO-6 Ability to design and analyze foundations, including shallow and deep foundations, 

to ensure stability and load-bearing capacity. 

 

Teaching method:-Chalk & Board/ PPT/Video Lectures 
 

Mapping of COs with POs and PSOs 

CO/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO 1 PSO 2 PSO 3 

CO1 3 2           2   

CO2 2 3           2   

CO3 2 3           2   

CO4 3 3           2   

CO5 3 3           2   

CO6 3 3           2   

Avg 2.6 2.8           2   

1–Slight, 2 –Moderate, 3 –Substantial 



Course Code: 23BCVPC24004 No. of 

Credits: 

 

3 
Course Name: TRANSPORTATION ENGINEERING-I 

Prerequisites/Corequisites 

 Must have the basics knowledge of different modes of transportation. 

 

COURSE EDUCATIONAL OBJECTIVES: 

CEO-1 
Ability to mathematically develop and interpret design standards for horizontal and 
vertical geometry and super elevation. 

CEO-2 
Ability to apply standards to design of alignments when considering topography 
and environmental concerns. 

 

 

COURSE CONTENT 

UNIT - I [10-hrs] 

Transportation Infrastructure: Modes of transportation – their importance & limitation. 

Highway Development & Planning in India: Classification of roads and road patterns, 

Historical Development of road construction, Highway alignment: Requirements, factors 

controlling alignment & Engineering surveys for Highway alignment. 

UNIT-II [12-hrs] 

Geometric Design of Highways: Cross-sectional elements, Sight Distances, Horizontal 

alignments: Horizontal Curves, Super elevation design, Attainment of Super elevation, Radius 

of horizontal Curve, Extra Widening, Transition Curve and Setback Distance. Vertical 

alignments- Gradients, Types and Length of Vertical Curves, Grade Compensation on 

Horizontal Curve 

UNIT - III [10-hrs] 

Traffic Engineering: Traffic Studies- Volume studies, Speed Studies, O-D Studies, 

Capacity Studies and Level of service, Peak hour factor, parking study, accident study and 

analysis, , Statistical analysis of traffic data, Microscopic and macroscopic parameters of 

traffic flow, fundamental relationships, Operations and Traffic Control devices, Signal design 

by Webster’s method. Types of intersections and channelization. 

UNIT – IV [10-hrs] 

Highway Pavements materials: Aggregate - desirable properties & quality control tests of 

Aggregates, Bitumen-Types, Source, desirable properties & quality control tests of bitumen. 

CBR Test of Soil, Design of bituminous paving mixes by Marshall Method. 

UNIT – V [10-hrs] 

Design Of Pavements:Types of pavements; Functions and requirements of different 

components of pavements; Design Factors 

Flexible Pavements: Design factors – Flexible Pavement Design Methods – CBR method – 

IRC method – Burmister method – Mechanistic method – IRC Method for Low volume 

Flexible pavements. 

Rigid Pavements: Design Considerations – wheel load stresses – Temperature stresses – 

Frictional stresses – Combination of stresses – Design of slabs – Design of Joints – IRC 

method – Rigid pavements for low volume roads – Continuously Reinforced Cement 

Concrete Pavements – Roller Compacted Concrete Pavements. 



Text books: 

[1] Khanna & Justo, “Highway Engineering”,(Nemchand& Bros., Roorkee (U.A) [2] 

Punmia, B.C, “Surveying Vol.III”, Standard Publishers. 

Reference books: 

[1] Dr. L.R. Kadiyalli, “Principles & Practice of Highway Engineering,” (Khanna publisher) 

[2] Relevant IRC codes/ Specifications. 

COURSE OUTCOMES: 

Towards the end of the course the students will be able to: 

CO-1 To understand current trends in transportation. 

CO-2 To learn geometric design of highway system. 

CO-3 To understand traffic characteristics and their control. 

CO-4 To understand highway material characteristics and to learn the design of pavements 

CO-5 To understand the design and construction of pavements 

CO-6 Ability to assess and enhance transportation safety through the identification of 

hazards, the analysis of accident data, and the implementation of safety measures and 

improvements. 

 

Teaching method:-Chalk & Board/ PPT/Video Lectures 

 

Mapping of COs with POs and PSOs 

CO/POs 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 

PSO 

1 

PSO 

2 

PSO 

3 

CO1 1 1           1   

CO2 1 1  1         3   

CO3 1 1  1         2   

CO4 1 1 1          3   

CO5 1 1 3          3   

CO6 1 1           3   

Avg 1 1 2 1         2.5   

1–Slight, 2 –Moderate, 3 –Substantial 



1. Determination of aggregate crushing value 

2. Determination of aggregate impact value 

3. Determination of Los Angeles abrasion value of aggregate 

4. Determination of shape test of coarse aggregate 

a. Flakiness index 

b. Elongation index 

5. Determination of water absorption of coarse aggregate 

6. Determination of penetration value of bitumen 

7. Determination of softening point of bitumen material 

8. Determination of stripping value of coarse aggregate 

9. Determination of ductility value of bitumen 

10. Determination of flash & fire point test for bituminous sample 

11. Determination of specific gravity of bitumen 

12. Determination the strength (marshal stability value) and flexibility (flow value) for the 

given bituminous mixture. 

Course Code: 23BCVPC24105 No. of 

Credits: 1 
Course Name: TRANSPORTATION ENGINEERING LAB 

LIST OF EXPERIMENTS/ DEMONSTRATIONS: (ANY 8 EXPERIMENTS) 
 

 

 

COURSE OUTCOMES: 

Towards the end of the course the students will be able to: 

CO-1 Ability to characterize subgrade SOIL 

CO-2 Ability to characterize coarse aggregate. 

CO-3 Ability to characterize bitumen. 

CO-4 Ability to conduct hands-on traffic flow and congestion analysis using field data 
collection methods and simulation tools. 

CO-5 Skill in performing laboratory tests on pavement materials to evaluate their strength, 
durability, and performance characteristics 

CO-6 Proficiency in analyzing experimental data, preparing detailed reports 

 

Mapping of COs with POs and PSOs 

CO/POs 
 

PO1 

 

PO2 

 

PO3 

 

PO4 

 

PO5 

 

PO6 

 

PO7 

 

PO8 

 

PO9 

 

PO10 

 

PO11 

 

PO12 
PSO 

1 

PSO 

2 

PSO 

3 

CO1 1 1           2   

CO2 1 1           2   

CO3 1 2           2   

CO4 1 2           2   

CO5 1 2           2   

CO6 1 2           2   

Avg 1 1.6           2   

1–Slight, 2 –Moderate, 3 –Substantial 



Course Code: 23BCVPC24003 No. of 

Credits: 

3 

Course Name: FLUID MECHANICS 

Prerequisites/Corequisites 

 Must have the basics knowledge on concepts of fluid properties. 

 

COURSE EDUCATIONAL OBJECTIVES: 

CEO-1 To introduce fundamental aspects of fluid flow behaviour. 

CEO-2  To develop steady state mechanical energy balance equation for fluid flow systems, 

estimate pressure drop in fluid flow systems and to determine performance 

characteristics of fluid machinery 

COURSE CONTENT 

UNIT - I [10-hrs] 

Properties of fluids :Introduction, definition of fluid, development of fluid mechanics, unit of 

measurement, mass density, specific weight, specific volume, specific gravity, viscosity, 

vapour pressure, compressibility and elasticity, surface tension and capillarity 

Fluid pressure and its measurement: Fluid pressure at a point, variation of pressure in a 

fluid, Pascal’s law, atmospheric absolute, gauge and vacuum pressure, measurement of 

pressure 

UNIT-II [10-hrs] 

Hydrostatic forces on surfaces: Total pressure and centre of pressure, total pressure on plane 

surface(horizontal, vertical, inclined, curved),centre of pressure on vertical and inclined plane 

surface, pressure diagram, practical application of total pressure and centre of pressure(dam, 

gate and water tank) 

Buoyancy and Flotation: Buoyancy, buoyant force and centre of buoyancy, metacentre and 

metacentric height, stability of submerged and floating body, determination of metacentric 

height (experimental and theoretical). 

UNIT - III [10-hrs] 

Kinematics of fluid flow: Introduction, velocity of fluid particles, types of fluid flow, description 

of flow pattern, basic principle of fluid flow, continuity equation, acceleration of a fluid particle, 

rotational and irrotational motion, circulation and vorticity, velocity potential, stream function, 

stream lines, equipotential lines, flow net , its uses and limitations 

Dynamics of fluid flow: Introduction, forces acting on fluid in motion, Euler’s equation of 

motion, Bernoulli’s equation of motion, Kinetic energy correction factor, Bernoulli’s equation for 

a compressible fluid, pressure velocity relationship and its application(venture meter, orifice 

meter, nozzle meter),pitot tube. 

UNIT – IV [10-hrs] 

Flow through pipes: Introduction, types of flow, laws of fluid friction(laminar flow and 

turbulent flow),Formulae for head loss due to friction in pipes(Darcy- 

Weisbachequation,Chezy’sformula,Manning’s formula, Hazen-William’s formula),other 

energy losses in pipe, Hydraulic grade line and energy grade line, flow through long pipes, 

flow through pipes (series, parallel, equivalent, by-pass, branched, syphonic), 



 
COURSE OUTCOMES: 

Towards the end of the course the students will be able to: 

CO-1 Ability to know about fluid properties and pressure measurement. 

CO-2 Ability to analyse hydrostatic forces on surfaces and study of buoyancy and flotation. 

CO-3 Ability to understand basics of kinematics and dynamics of fluid flow. 

CO-4 Ability to study of flow through pipes and computation of coefficients of orifices and 

mouthpieces. 

CO-5 Systems: Design and evaluate hydraulic systems such as water supply networks, 

drainage systems 

CO-6 Apply computational techniques and analytical methods to solve problems involving 

fluid flow in open channels and pipe networks 

 

Teaching method:-Chalk & Board/ PPT/Video Lectures 

Text books: 

[1] P.N. Modi and S.M. Seth, “Hydraulics and Fluid Mechanics including Hydraulic 

Machines”, Standard Book House. 

Reference books: 

[1] A.K. Jain, “Fluid mechanics”, Khanna Publishers. 

[2] K.L. Kumar, “Engineering Fluid Mechanics”, S. Chand & Co. [3] V.L. 

Streeter, “Fluid Mechanics”, MGH. 

Mapping of COs with POs and PSOs 

CO/POs  

PO1 

 

PO2 

 

PO3 

 

PO4 

 

PO5 

 

PO6 

 

PO7 

 

PO8 

 

PO9 

 

PO10 

 

PO11 

 

PO12 
PSO 

1 

PSO 

2 

PSO 

3 

CO1 2 2           3   

CO2 2 2           3   

CO3 2 2           3   

CO4 2 2           3   

CO5 2 2           3   

CO6 2 2           3  3 

Avg 2 2           3  3 

1–Slight, 2 –Moderate, 3 –Substantial 

Orifices and mouthpieces: Introduction, classification of orifices, flow through an orifice, 

hydraulic coefficients (velocity, contraction and discharge), flow through large orifices, and 

classification of mouthpieces. 

UNIT – V [5Hrs] 

Open channel flow Definition; Uniform flow; Chezy’s, Kutter’s and Manning’s equations; 

Channels of efficient cross section. Flow in Open Channels: Specific energy, Critical flow, 

Discharge curve, Application of specific energy, Specific force, Classification of Surface 

profiles, Back water & draw down curves, Flow transition in open channels. Measurements: 

Hook gauge; Point gauge; Pitot tube; Current meter; Venturi meter; Orifice meter; Orifices 

and mouthpieces; Notches and weirs. 



Course Code: 23BCVPC24103 No. of 

Credits: 

1.5 

Course Name: FLUID MECHANICS LAB 

LIST OF EXPERIMENTS/ DEMONSTRATIONS: (ANY 8 EXPERIMENTS) 

1. Study of discharge measuring, pressure measuring and velocity measuring equipment 

2. Verification of Bernoulli’s theorem. 

3. Determination of Darcy-Weisbach friction factor for pipe flow.’ 

4. Study of Moody’s chart for pipe flow. 

5. Study of flow patterns using Reynolds apparatus. 

6. Study of free vortex and forced vortex. 

7. Determination of coefficient of discharge for venturi-meter. 

8. Determination of coefficient of discharge for orifice meter. 

9. Determination of coefficient of discharge for nozzle meter. 

10. Determination of coefficient of discharge, coefficient of velocity and coefficient of 

contraction for circular orifice. 

11. Determination of metacentric height for a ship model. 

COURSE OUTCOMES: 

Towards the end of the course the students will be able to: 

CO-1 Ability to distinguish pipe flow patterns 

CO-2 Ability to determine coefficient of discharge(Cd) for different meters in pipes 

CO-3 Analyze experimental data to evaluate fluid behavior and compare results with 

theoretical predictions, identifying sources of error and uncertainty. 

CO-4 Utilize various measurement techniques and instrumentation to assess fluid dynamics 

in controlled laboratory settings, including manometers 

CO-5 Relate experimental outcomes to practical civil engineering applications, such as the 

design of hydraulic structures, water distribution systems, and flood management 

strategies 

CO-6 Develop and implement experimental procedures to investigate specific fluid 

mechanics phenomena relevant to civil engineering, such as pipe flow, open channel 

flow, and hydraulic jumps. 

Mapping of COs with POs and PSOs 

CO/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO 

1 

PSO 

2 

PSO 

3 

CO1 1 1           2   

CO2 1 2           2   

CO3 1 2 
          

2 
  

CO4 1 2 
          

2 
  

CO5 1 2 
          

2 
  

CO6 1 2           2   

Avg 1 1.8           2   

1–Slight, 2 –Moderate, 3 –Substantial 



Course Code: 23BBSHS24001 No. of 

Credits: 

1 

Course Name: Advanced Communication Skills and Professional 

Ethics 

Course Educational Objectives 

CEO1 To develop communication skills and soft skills of the students. 

CEO2 To enhance employability and entrepreneurial skills. 

CEO3 To inculcate professional ethics. 

Course Outcomes: The students will be able to: 

CO1 Develop ways to overcome barriers in professional communication 

CO2 Formulate advance speaking skills 

CO3 Organize professionals meetings and talks. 

CO4 Develop professional writing skills for career growth 

CO5 Understand the importance of ethics in professional life 

CO6 Use technological aids for self learning 

CO-PO Mapping 

COs PROGRAMMEOUTCOMES 

1 2 3 4 5 6 7 8 9 10 11 12    

CO1           3     

CO2          3      

CO3         3       

CO4          3      

CO5        3    2    

CO6          3      

Avg        3 3 3 3 2    

SYLLABUS 

UNIT-1Advance Listening Skills (4hours) 1.1 

Barriers to effective listening at work place 

1.2 Overcoming the barriers. 

UNIT-2Advance Speaking Skill(3 hours) 

2.1 Barriers to the public speaking 

2.2 Overcoming the barriers 

UNIT-3 Advance Writing Skills (3hours) 

3.1 Barriers to professional writing. 

3.2 Overcoming the barriers. 



UNIT-4 Professional Ethics (4hours) 

4.1 What is Professional ethics, importance 

4.2 Plagiarism; Definition, Types, How to avoid. 

4.3 Citation; What, Why 

UNIT-5Technological Aids for Effective Communication(4hours) 

5.1 What and why. 

5.2 Spell check, Grammarly, Quill-bot, Ithenticate, Turnitin 

TeachingMethods:Chalk&Board/PPT/Video Lectures 

Reference Books 

1. PracticalEnglishUsage.MichaelSwan,OUP,1995 

2. Communication skills by Sanjay Kumar and PushpLata, Oxford University Press; Second Edition, 

2015. 

3. Advanced Communication English by Dr. O.V. Nachmuthu, The Cambridge Publishers; First 

Edition, 2011. 

4. Professional Ethics in Engineering by Dr. C.Senthil Kumar, ARC Publications, 2017. 



Course Code: 23BBSHS24101 No. 
Cre 

of 
its: 

 1 

Course Name: Advanced Communication Skills and Professional Ethics 

(Lab) 

   

CEO1 Todevelop communication skills andsoftskillsofthestudents. 

CEO2 To enhance employability and entrepreneurial skills. 

CEO3 To inculcate professional ethics. 

Course Outcomes: The students will be able to: 

CO1 Develop ways to overcome barriers in professional communication 

CO2 Formulate advance speaking skills 

CO3 Organise professionals meetings and talks. 

CO4 Develop professional writing skills for career growth 

CO5 Understand the importance of ethics in professional life 

CO6 Use technological aids for self learning 

CO-POMapping 

Co 

s 

PROGRAMMEOUTCOMES  

1 2 3 4 5 6 7 8 9 10 11 12    

CO1           3     

CO2          3      

CO3         3       

CO4          3      

CO5        3    2    

CO6          3      

Avg        3 3 3 3 2    

SYLLABUS 

 

Listening Scientific Documentaries 

Activity- Write down the important points in the 

documentaries 

  (2 hours)       

Listening to a play/ short film 

Activity- summarise it in your own words 

  (2 hours)       

Spontaneous Speaking 

Activity- Extempore 

  (2 hours)       

Hosting a Meeting   (2 hours)       

Activity- Hosting a mock meeting in a given topic 



Teach a class (2 hours) 

Activity-Giving lecture on any topic of choice to the class 

Give a Ted Talk (2 hours) 

Activity- Prepare and Deliver a Ted Talk 

Article Writing (2 hours) 

Activity- Analyze an article provided in class 

Social media post (2 hours) 

Activity- reading social media post for a company 

Learning the use of Job Portals (2 hours) 

Activity- Creating a profile Job Portal like linked in. 

Evaluating Each Other (2 hours) 

Activity-Using Pad let to create a social wall and evaluate each other’s walls. 

Dialogue Writing (2 hours) 

Activity- Listening to a silent movie and writing dialogues/ plot. 

Skit Writing 

(2 hours) Prepare 

a skit and perform in front of the class 

Creative Writing (2 hours) 

Activity- Analyse a picture with a hidden theme and write a story based on it. 

Business Proposal (2 hours) 

Activity- Techniques, types and practicing to write Business Proposal. 

Role Play (2 hours) 

Activity- Panel interview, task based mock interviews. 

ReferenceBooks: 

1. Communication skills by Sanjay Kumar and PushpLata, Oxford University Press; Second Edition, 

2015. 

2. Advanced Communication English by Dr. O.V. Nachmuthu, Cambridge Publishers; First Edition, 

2011. 

3. Advance English Communication Skills Lab by Lakshminarayanan, SCITECH Publications, 2009. 



Design and detailing of framed building with different structural elements : manual and using 

commercial software 

[05 hrs] 

[09-hrs] UNIT – IV 

Design of foundation: Wall footing, Isolated and combined footing for columns. 

UNIT – V 

Design of one way and two way slabs, Design of staircases, Design of compression members: 

Short column, Column with eccentric loading (uni-axial and bi-axial bending) and Long 

columns using of design charts. 

[09-hrs] 

[09-hrs] UNIT-II 

Analysis and design of beams for shear torsion, bond and deflection 

UNIT - III 

Properties of concrete and reinforcing steel, philosophy, concepts and various methods of 

reinforced concrete design. 

Introduction to Limit state method: analysis and design of beams (Single reinforced, 

double reinforced and flanged sections) for flexure. 

[09-hrs] UNIT - I 

V SEMESTER [Third Year] 
 

Course Code: 23BCVPC35001 No. of 

Credits: 

4 

Course Name: Design Of Concrete Structures 

Prerequisites/Corequisites 

 Must have the basics knowledge on concrete technology. 

 

COURSE EDUCATIONAL OBJECTIVES: 

CEO-1 To equip the students with basic understanding of the behaviour of reinforced 

concrete structures 

CEO-2 To develop the skill to analyze and design basic concrete members 

COURSE CONTENT 
 

COURSE OUTCOMES: 

Towards the end of the course the students will be able to: 

CO-1 Understand the design philosophy and flexural behaviour of reinforced concrete 

beams. 

CO-2 Analysis and design of reinforced concrete beams for shear torsion, bond and 

deflection. 

CO-3 Analysis and design of reinforced concrete slabs and stair cases. 

CO-4 Analysis and design of reinforced concrete short Columns for foundation 

CO-5 
Conduct structural analysis of concrete structures to determine internal forces, 

moments, and stresses, and apply appropriate design methods to ensure structural 

integrity. 



 

CO-6 
Incorporate practical aspects such as construction methods, detailing, and quality 

control into the design of concrete structures to ensure feasibility, constructability, and 

long-term performance. 

Teaching method:-Chalk & Board/ PPT/Video Lectures 

Text books: 

[1] N. Subramanian, “Design of Reinforced Concrete Structure”, Oxford University Press 

[2] A.K.Jain, “. Limit State Design”, Neemchand& Bros 

[3] S U Pillai & D. Menon,“Reinforced Concrete Design”, McGraw Hill [4] Code Book- IS 

456,SP-16 and SP-32 

Reference books: 

[1] P.C. Verghese, “Limit state design of reinforced concrete”, PHI [2] 

B. C. Punmia and A. K. Jain, “Reinforced concrete”, S. Chand & Co. 

 

 

Mapping of COs with POs and PSOs 

CO/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO 

1 

PSO 

2 

PSO 

3 

CO1 3 3 3          3   

CO2 3 3 3          3   

CO3 3 3 3          3   

CO4 3 3 3          3   

CO5 3 3 3          3   

CO6 3 2 2             

Avg 3 2.8 2.8          3   

1–Slight, 2 –Moderate, 3 –Substantial 



Course Code: 23BCVPC35002 No. of 

Credits: 

3 

Course Name: WATER RESOURCE ENGINEERING 

Prerequisites/Corequisites 

 Must have the basics knowledge of hydrology. 

 

COURSE EDUCATIONAL OBJECTIVES: 

CEO-1 
To impart the knowledge of hydrology that deals with the occurrence, distribution, 
movement and properties of water on the earth 

CEO-2 To impart the knowledge of various irrigation techniques, requirements of the crops 

CEO-3 
To learn about distribution systems for canal irrigation, design of unlined and 

lined irrigation canals design sediment problems associated with canal. 

 

COURSE CONTENT 

UNIT - I [10-hrs] 

Precipitation, its Measurement and Analysis: Hydrologic cycle, catchment area and 

watershed, Rainfall and its characteristics, Rain gauges, Non-Recording and Recording type, 

Average rainfall over a catchment, Evapo-transpiration, Pan evaporation, Pan coefficient, 

Infiltration, Windex and -Index. 

UNIT-II [08-hrs] 

Discharge Measurement: Stream gauging, Flow rating curve, Use of current meters for velocity 

measurement, Dye-dilution method of discharge measurement, Estimation of discharge. 

UNIT - III [10-hrs] 

Hydrograph: Characteristics of a Run off hydrograph, Unit hydrograph, S-hydrograph, 

Instantaneous Unit hydrograph, Synthetic Unit hydrograph, Duration Curve, Mass flow 

hydrograph. 

UNIT – IV [10-hrs] 

Flood Control: Flood flows, Frequency studies, Statistical analysis for flood prediction, Method 

of flood control, Flood routing, Reservoir routing and Channel routing, River training works. 

UNIT – V [10-hrs] 

Open Channel Flow: Definition, Uniform flow, Chezy’sKutter’s equation, Most economical 

section, specific energy, critical, subcritical, supercritical flow, Non-uniform flow, Gradual varied 

flow, Hydraulic jump. 

 

 

 

 

COURSE OUTCOMES: 

Towards the end of the course the students will be able to: 

CO-1 Ability to understand the hydrological cycle and its different types 

CO-2 Ability to understand the discharge movement and estimation of discharge 

CO-3 Ability to understand the plotting of hydrograph by using certain characteristics and 

ability to control the flow 



 

CO-4 Ability to understand the open channel flow equations 

CO-5 
Design and optimize water infrastructure systems such as dams, reservoirs, irrigation 

systems 

CO-6 Design of water treatment facilities to meet the needs of urban and rural areas. 

Teaching method:-Chalk & Board/ PPT/Video Lectures 

Text books: 

[1] K. Subramanian, “Engg. Hydrology”, McGraw-Hill 

[2] K. C. Patra,, “.Hydrology and Water Resources Engineering”, Narosa Publishing House, 

New Delhi 

 

 

Mapping of COs with POs and PSOs 

CO/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO 

1 

PSO 

2 

PSO 

3 

CO1 2 1 1          2   

CO2 2 2 2          2   

CO3 2 2 1          2   

CO4 2 2 2          2   

CO5 3 3 3          3   

CO6 3 3 3          3   

Avg 2.3 2.1 2          2.3   

1–Slight, 2 –Moderate, 3 –Substantial 



UNIT - I [12-hrs] 

History of Indian Railways, Railway track & Component- Permanent Way, Gauge, Track 

Structure, rails, rail joints, Wear and other defects in rail, creep of rail, Coning of wheels . 

UNIT-II [12-hrs] 

Sleepers- Function, Requirements and Classification, Sleeper Density. Ballast- Function, 

Requirements, Different materials used for ballast, Depth of ballast Cushion 

UNIT - III [10-hrs] 

Traction, tractive effort and hauling capacity. Geometric design- Alignment, horizontal 

curves, super elevation, equilibrium cant and cant deficiency, Gradients and grade 

compensation, vertical curves. Point and Crossing-Turnout, Design of simple turn out, 

Crossing, various types of track junction and their configurations. 

UNIT – IV [08-hrs] 

Signalling and interlocking: Objective and Classification, Control. Interlocking- Purpose, 

Principle and Methods. Train Control System. 

UNIT – V [10-hrs] 

Air Transport Development: Aircraft characteristics, Airport site selection, Imaginary surfaces. 

Airport components: orientation and configuration, Basic runway length and corrections, 

Taxiway and Exit taxiway, holding aprons. Hangar, Terminal building. Visual Aids and Air 

Traffic Control: Airport making and lighting, Instrumental landing systems and Air navigation 

aids. 

Course Code: 23BCVPC35003 No. of 

Credits: 

3 

Course Name: TRANSPORTATION ENGINEERING II 

 

Prerequisites/Corequisites 

 Must have the basics knowledge of modes of transportation. 

 

COURSE EDUCATIONAL OBJECTIVES: 

 

CEO-1 To know various components and their functions in a railway track and to acquire 

design principles of geometrics in a railway track 

CEO-2 To acquire design principles of airport geometrics and pavements. 

 

 

COURSE CONTENT 

COURSE OUTCOMES: 

Towards the end of the course the students will be able to: 

CO-1 To understand the Railway track components. 

CO-2 To understand the Geometric Elements. 

CO-3 Able to design Railway Turnout and signals. 

CO-4 To select feasible airport site, design of runway and taxiway and suitable air traffic 
control system. 



 

CO-5 Analysis: Analyze complex traffic flow and capacity problems using advanced 

traffic engineering methods and software tools to optimize roadway performance and 

safety. 

CO-6 Apply principles of geometric design to create efficient and safe roadway layouts, 

including horizontal and vertical alignments, sight distances, and intersection design. 

 

Teaching method:-Chalk & Board/ PPT/Video Lectures 

Text books: 

[1] S C Saxena and S P Arora “A Text Book of Railway Engineering”.Dhanpat Rai & Sons 

[2] S. K. Khanna,M.G. Arora and S. S. Jain, “Airport Planning & design”.Nemchand& 

Bros. 

Reference books: 

[1] M.M. Agrawal “Railway Engineering”.Prabha& Co., New Delhi 

[2] J. S. Mundrey “Railway Track Engineering”. Tata McGraw Hill Book Co. 

 

 

Mapping of COs with POs and PSOs 

CO/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO 

1 

PSO 

2 

PSO 

3 

CO1 2 2              

CO2 2 2              

CO3 3 3 2          3   

CO4 2 3 2          3   

CO5 3 2 2          3   

CO6 3 3 2          3   

Avg 2.5 2.5 2          3   

1–Slight, 2 –Moderate, 3 –Substantial 



Course Code: 23BCVPE35011 No. of 

Credits: 

3 

Course Name: Foundation Engineering 

Prerequisites/Corequisites 

 Must have the basics knowledge of soil mechanics. 

 

COURSE EDUCATIONAL OBJECTIVES: 

 

CEO-1 Students will familiarize about the importance of carrying out soil exploration 

before the start of any infrastructure project. 

CEO-2 To create a strong background about the various foundation systems for 

various projects. CEO-3 

To impart preliminary knowledge about the importance of well foundations and 

rock as a suitable foundation. 

COURSE CONTENT 

UNIT - I [10-hrs] 

Stress distribution in soil:Boussinesq equations, Stress isobar and pressure bulb concept, 

pressure distribution on horizontal and vertical planes, stresses due to point load, line load, 

and strip load, uniformly loaded circular and rectangular areas. Use of Newmark’s chart. 

Westergaard’s solution. Approximate methods (point load method, two-to-one load 

distribution method). Contact pressure distribution due to loaded areas. Concept of active 

zone. 

UNIT-II [08-hrs] 

Shallow foundation: Introduction, bearing capacity, methods and determination of bearing 

capacity, settlement of foundations. 

Deep foundation: Classification of pile, pile driving methods, pile capacity (static and 

dynamic analysis) pile-group analysis, load test on piles. 

UNIT - III [12-hrs] 

Subsoil exploration: Methods, direct (test pits, trenches), semi-direct (borings), indirect 

(sounding, penetration tests, and geophysical methods). Planning of exploration programme, 

spacing and depth of boring, soil sampling, types of samples, standard penetration test, static 

and dynamic cone penetration test, in-situ vane shear test. Seismic refraction method, electrical 

resistivity methods. 

UNIT – IV [10-hrs] 

Lateral earth pressure and retaining structures: Earth pressure at rest, active and passive 

earth pressure. Earth pressure theories, Rankine’s theory, Coloumb’s wedge theory, 

Rebhann’s and Culmann’s graphical methods, stability conditions for retaining walls. 

UNIT – V [10-hrs] 

Stability of earth slopes: Stability of infinite slopes, stability analysis of finite slopes, 

Swedish method of slices, fiction circle method, Bishop’s method. Use of Taylor stability 

number. Fellnious method for locating centre of critical slip circle 



COURSE OUTCOMES: 

Towards the end of the course the students will be able to: 

CO-1 To analysis stress distribution due various loading condition 

CO-2 To understand the different types of foundations required to transfer load to the soil 

CO-3 
Ability to understand subsoil exploration and various earth pressures and different 

types of retaining structures 

CO-4 Carry out the stability analysis of slopes and embankments. 

CO-5 
Evaluate and predict foundation settlement and differential settlement to design 

appropriate mitigation measures and ensure structural stability 

CO-6 
Conduct and interpret geotechnical investigations, including soil sampling, laboratory 

testing, and site analysis, to inform foundation design decisions. 

Teaching method:-Chalk & Board/ PPT/Video Lectures 

Text books: 

[1] C. Venkatramaiah, “Geotechnical Engineering,” New Age International publishers. 

Reference books: 

[1] T.N. Ramamurthy & T.G. Sitharam,“Geotechnical Engineering,” S. Chand & Co. 

[2] T.W. Lambe and Whiteman, “Soil Mechanics,” Wiley Eastern Ltd, New Delhi. 

[3] P.C. Verghese, “Foundation Engineering,,” Prentice Hall of India 

 

 

Mapping of COs with POs and PSOs 

CO/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO 

1 

PSO 

2 

PSO 

3 

CO1 2 3           2   

CO2 2 2           2   

CO3 3 3 2          3   

CO4 3 3 3          3   

CO5 2 3 2          3   

CO6 2 3 2          3   

Avg 2.3 2.8 2.25          2.6   

1–Slight, 2 –Moderate, 3 –Substantial 



Course Code: 23BCVOE35013 No. of 

Credits: 

3 

Course Name: GREEN BUILDING 

Prerequisites/Corequisites 

 Must have the basics knowledge of green environment. 

 

COURSE EDUCATIONAL OBJECTIVES: 

 

CEO-1 To develop a deep understanding and confidence around sustainable design 

principles and sustainable materials, their regulatory and legal requirements and 

their practical use. 

CEO-2  To get practical experience of sustainable building materials and methods and 

learn the theory behind the selection and use of materials, energy flows, site selection 

and preparation phases, waste management and project management. 

COURSE CONTENT 

UNIT - I [10-hrs] 

Green Building Process and Ecological Design 

Fundamental Principles of Green Building, Introduction to high-performance green buildings, 

Conventional versus green building delivery systems - Design and construction relationships . 

UNIT-II [10-hrs] 

Green Building Systems Sustainable sites Design and landscaping–enhancingecosystems - 

building envelop – selection of green materials - products and practices - passive design 

strategy – internal load reduction – indoor environment quality strategies - Building energy 

system strategies – Water cycle strategies- building water and waste management – relevance 

to LEED / IGBC standards. 

UNIT - III [10-hrs] 

Green Building Implementation 

Site protection planning - health and safety planning - construction and demolition waste 

management - reducing the footprint of construction operations - maximizing the value of 

building commissioning in HVAC System, lighting and non-mechanical Systems - costs and 

benefits relevance to LEED / IGBC standards. 

UNIT – IV [10-hrs] 

Assessment Techniques 

Methods and tools for building assessment- USGBC LEED building assessment standard - 

LEED certification process – Green Globes building assessment protocol- international 
building assessment systems - LEED-NC Platinum / gold / silver building case studies – 

trends in building rating systems – IGBC standards – ECBC compliances. Florida Green 
Building Coalition. 

UNIT – IV [10-hrs] 

Green building project execution - the integrated design process - green building 

documentation requirements - design versus ecological design - historical perspective - 

contemporary ecological design - future ecological design - green design to regenerative 

design. 

 

 

COURSE OUTCOMES: 

Towards the end of the course the students will be able to: 



CO-1 Ability to understand concept and process for design of green buildings 

CO-2 Ability to understand green building systems 

CO-3 Ability to know construction methods. 

CO-4 Ability for assessment of green buildings 

CO-5 Apply sustainable design principles to create green building plans that reduce 

environmental impact, enhance energy efficiency, and promote resource 

conservation. 

CO-6 Incorporate water-saving technologies and practices, such as rainwater harvesting, 

low-flow fixtures, and efficient irrigation systems, to manage and reduce water usage 

in buildings 

 

Teaching method:-Chalk & Board/ PPT/Video Lectures 

Text books: 

[1] Jerry Yudelson, “Green building A to Z, Understanding the buildings”, 2008. 

[2] “Green building guidelines: Meeting the demand for low-energy, resource efficient 

homes”. Washington, D.C.: Sustainable Buildings Industry Council, 

 

 

Mapping of COs with POs and PSOs 

CO/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO 

1 

PSO 

2 

PSO 

3 

CO1      2 2       3  

CO2      2 3       3  

CO3      2 2       3  

CO4      2 2       3  

CO5      2 3       3  

CO6      2 2       3  

Avg      2 2.3       3  

1–Slight, 2 –Moderate, 3 –Substantial 



Course Code: 23BMGMG30002 No. of 

Credits: 

3 

Course Name: ENGINEERING ECONOMICS AND COSTING 

Prerequisites/Corequisites 

 Must have the basics knowledge on Economics studies. 

 

COURSE EDUCATIONAL OBJECTIVES: 

CEO-1 To prepare Engineering Students to Analyze Cost/Revenue Data. 

CEO-2 To carry out make economic analyses in the decision making process to justify or 

reject alternatives/projects on an economic basis. 

COURSE CONTENT 

UNIT - I [12-hrs] 

Engineering Economics – 

Meaning, Nature, Scope, Basic problems of an economy, Micro economics and Macro 

Economics. 

Demand and Supply Analysis - 

Meaning of demand, Demand function, Law of Demand and its exceptions, Determinants of 

demand, Elasticity of demand &its measurement (Simple numerical problems to be solved) 

Meaning of supply, Law of supply and its exception, Determinants of supply, Elasticity of 

supply, and Determination of market equilibrium (Simple numerical problems to be solved). 

Theory of Production -Production function, Laws of returns: Law of variable proportion, 

Law of returns to scale 

UNIT-II [12-hrs] 

Cost and revenue concepts, Elements of costs, Preparation of cost sheet, Segregation of costs 

into Fixed and variable costs. Basic understanding of different market structures, Price and 

output Determination under perfect competition (Simple numerical problems to be solved), 

Break Even Analysis - 

Linear approach (Simple numerical problems to be solved). Depreciation-Depreciation of 

capital assert, Causes of depreciation, Methods of calculating depreciation (Straight line 

method, Declining balance method 

UNIT - III [12-hrs] 

Time value of money - 

Interest Analysis - Simple and compound, nominal and effective rate of interest, Cash flow 

diagrams, Principles of economic equivalence. 

UNIT – IV [09-hrs] 

Evaluation of engineering projects- 

Present worth method, Future worth method, Annual worth method, Internal rate of return 

method, Cost benefit analysis for public projects. Sensitivity Analysis, Replacement 

Analysis- Determination of economic life of an asset, Replacement of existing asset with a 

new asset. 

UNIT – V [09-hrs] 

Overview of Indian financial system. Commercial bank, Functions of commercial bank, 

Credit creation, Central bank, Functions of Central Bank. Inflation- Meaning of inflation, 

types, causes, measures to control inflation. 



 

COURSE OUTCOMES: 

Towards the end of the course the students will be able to: 

CO-1 Explain the basic economic concepts on micro economics in terms of the law of 

demand and supply. 

CO-2 Outline the  various theories of production in short run as well as in long run 

CO-3 Evaluate the tool of break-even analysis to make production decisions of the firm 

and make use of depreciation calculations 

CO-4 Formulate and apply interest factors to real life engineering problems and evaluate 

engineering alternatives with the help of economic analytical techniques 

CO-5 Understand the financial structure of Indian economy, measuring national income, and 

measures of controlling inflation. 

CO-6 Apply various cost estimation techniques and methodologies to develop accurate and 

reliable cost estimates for projects, products, or services. 

 

Teaching method:-Chalk & Board/ PPT/Video Lectures 

Text books: 

[1] R. Paneer Seelvan, “Engineering Economics”, PHI 

[2] Paul and R.R., “Money, Banking and International Trade”, Kalyni Publishers. [3] 

Ahuja and H.L, “Principles of Micro Economics”,S.Chand& Company Ltd 

Reference books: 

[1] Riggs,J.L., Bedworth and Randhwa,“Engineering Economics”, Mc Graw Hill 

Education India 

[2] William G.Sullivan, Elin M.Wicks and C. PatricKoelling, “Engineering Economy”, 

Pearson. 

Mapping of COs with POs and PSOs 

CO/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO 

1 

PSO 

2 

PSO 

3 

CO1      1     2 2    

CO2      1 1    3 1    

CO3      1     3 2    

CO4      2     3 1    

CO5      2     3 2    

CO6      3     2 2    

Avg      1.6     2.6 1.6    

1–Slight, 2 –Moderate, 3 –Substantial 

National Income: Definition, Concepts of national income, Method of measuring national 

income. 



Course Code:  
23BMGMG30001 

No. of 

Credits: 

3 

Course Name: ORGANISATIONAL BEHAVIOUR 

Prerequisites/Corequisites 

 Must have the basics knowledge on Economics studies. 

 

COURSE EDUCATIONAL OBJECTIVES: 

CEO-1 To develop an understanding of the behaviour of individuals and groups inside 

organizations 

CEO-2 To enhance skills in understanding and appreciating individuals, 

interpersonal, and group process for increased effectiveness both within and outside of 

organizations. 

COURSE CONTENT 

UNIT - I [14-hrs] 

Fundamentals of OB: Definition, scope and importance of OB, Relationship between OB and 

the individual, Evolution of OB, Theoretical framework (cognitive), behaviouristic and social 

cognitive), Limitations of OB. 

Attitude: Importance of attitude in an organization, Right Attitude, Components of attitude, 

Relationship between behaviour and attitude, Developing Emotional intelligence at the 

workplace, Job attitude, Barriers to changing attitudes. 

Personality and values: Definition and importance of Personality for performance, The 

Myers-Briggs Type Indicator and The Big Five personality model, Significant personality 

traits suitable to the workplace (personality and job – fit theory), Personality Tests and their 

practical applications. 

Perception: Meaning and concept of perception, Factors influencing perception, Selective 

perception, Attribution theory, Perceptual process, Social perception (stereotyping and halo 

effect). 

Motivation: Definition & Concept of Motive & Motivation, The Content Theories of 

Motivation (Maslow’s Need Hierarchy & Herzberg’s Two Factor model Theory), The 

Process Theories (Vroom’s expectancy Theory & Porter Lawler model), Contemporary 

Theories – Equity Theory of Work Motivation 

UNIT-II [12-hrs] 

Foundations of Group Behaviour: The Meaning of Group & Group behaviour & Group 

Dynamics, Types of Groups, The Five – Stage Model of Group Development. Managing 

Teams: Why Work Teams, Work Teams in Organization, Developing Work Teams, Team 

Effectiveness & Team Building. 

UNIT - III [14-hrs] 

Organizational Culture : Meaning & Definition of Organizational Culture, creating & 

Sustaining Organizational Culture, Types of Culture (Strong vs. Weak Culture, Soft Vs. Hard 

Culture & Formal vs. Informal Culture), Creating Positive Organizational Culture, Concept 

of Workplace Spirituality. 

UNIT – IV [08-hrs] 

Organizational Change: Meaning, Definition & Nature of Organizational Change, Types of 

Organizational Change, Forces that acts as stimulants to change. 

Implementing Organizational Change : How to overcome the Resistance to Change, 



 

 

COURSE OUTCOMES: 

Towards the end of the course the students will be able to: 

CO-1 Define, explain and illustrate a range of organizational behaviour theories. 

CO-2 Analyse the behaviour of individuals and groups in organizations in terms of 

organizational behaviour theories, models and concepts. 

CO-3 To explain group dynamics and demonstrate skills required for working in groups 

(team building) 

CO-4 Communicate effectively in oral and written forms about organizational behaviour 

theories and their application using appropriate concepts, logic and rhetorical 

conventions. 

CO-5 To explain organizational culture and describe its dimensions and to examine 

various organizational designs 

CO-6 Apply knowledge of group dynamics, communication, and leadership to enhance 

team effectiveness. 

 

Teaching method:-Chalk & Board/ PPT/Video Lectures 

Text books: 

[1] R. Paneer Seelvan, “Engineering Economics”, PHI 

[2] Paul and R.R., “Money, Banking and International Trade”, Kalyni Publishers. 

Reference books: 

[1] Riggs,J.L., Bedworth and Randhwa,“Engineering Economics”, Mc Graw Hill 

Education India 

[2] William G.Sullivan, Elin M.Wicks and C. PatricKoelling, “Engineering Economy”, 

Pearson. 

Approaches to managing Organizational Change, Kurt Lewin’s-Three step model, Seven 

Stage model of Change & Kotter’s Eight-Step plan for Implementing Change, Leading the 

Change Process, Facilitating Change, Dealing with Individual & Group Resistance, 

Intervention Strategies for Facilitating Organizational Change, Methods of Implementing 

Organizational Change, Developing a Learning Organization. 

UNIT – V [08-hrs] 

Leadership: Concept of Leadership, Styles of Leadership, Trait Approach Contingency 

Leadership Approach, Contemporary leadership, Meaning and significance of contemporary 

leadership, Concept of transformations leadership, Contemporary theories of leadership. 



Mapping of COs with POs and PSOs 

CO/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO 

1 

PSO 

2 

PSO 

3 

CO1 2  2  2 2  2        

CO2 3  3  2 -  -        

CO3 2  2   2  2        

CO4 2  2     2        

CO5        2        

CO6 2  2     3        

Avg 2.2  2.2  2 2  2.2        

1–Slight, 2 –Moderate, 3 –Substantial 



Course Code: 23BCVPC35102 No. of 

Credits: 

1 

Course Name: IRRIGATION ENGINEERING - LAB 

 

LIST OF EXPERIMENTS/ DEMONSTRATIONS: (ANY 8 EXPERIMENTS) 

 

1. Design of irrigation channels using Kenedy’s theory and garret’s diagram. 

 

2. Design of irrigation channel using Lacey’s theory. 

3. Design of vertical drop type canal fall. 

4. Design of cross drainage work (aqueduct, super passage) 

5. Design of weir. 

6. Design of barrage. 

7. Design of canal head regulator. 

8. Design of earthen dam. 

9. Design of gravity dam. 

10. Design of ogee spillway 

COURSE OUTCOMES: 

Towards the end of the course the students will be able to: 

CO-1 Ability to design irrigation channels 

CO-2 Ability to design canal fall, cross drainage work, diversion head work 

CO-3 
Ability to understand stability analysis of gravity dam and seepage analysis of earthen 

dam with spillway 

CO-4 
Ability to apply fundamental engineering principles, such as fluid mechanics and 

hydrology, to solve problems related to irrigation engineering, including system 

design, operation, and management. 

 

CO-5 
 

Ability to effectively communicate their experimental results and technical knowledge 

through detailed lab reports and oral presentations. 

CO-6 
Skills to identify and troubleshoot common problems in irrigation systems, such as 

clogs, leaks, and pressure issues. 



Mapping of COs with POs and PSOs 

CO/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO 

1 

PSO 

2 

PSO 

3 

CO1 2 3           2   

CO2 2 3           2   

CO3 2 3           2   

CO4 2 2           2   

CO5 2 2           2   

CO6 2 2           2   

Avg 2 2.5           2   

1–Slight, 2 –Moderate, 3 –Substantial 



Course Code: 
23BCVPC35103  

No. of 

Credits: 

 

1.5 

Course Name: GEOTECHNICAL ENGINEERING LAB 

LIST OF EXPERIMENTS/ DEMONSTRATIONS: (ANY 8 EXPERIMENTS) 

1. Determination of specific gravity of soil grains 

2. Determination of grain size distribution of soil: (a) sieve analysis; (b) Hydrometer/ 

pipette test 

3. Determination of Atterberg limits of soil: (a) liquid limit, (b) plastic limit, (c) shrinkage 

limit 

4. Measurement of unit weight of soil in the field: (a) Core cutter method, (b) Sand 

replacement method 

5. Determination of Density-water content relationship of soil: Proctor compaction tests. 

6. Determination of relative density of granular soil 

7. Determination of shear strength of soil: (a) Direct shear test (b) Tri-axial shear test, (c) 

Unconfined compression test (d) Vane shear test 

8. Determination of consolidation characteristics of soil using fixed ring Oedometer 

9. Determination of California Bearing Ratio (CBR) of soaked and un-soaked soil samples 

10. Determination of coefficient of permeability of soil: (a) Constant head Permeameter (b) 

11. Falling head Permeameter 

COURSE OUTCOMES: 

Towards the end of the course the students will be able to: 

CO-1 Classify soil by physical observation of the soils. 

CO-2 Classify soil based on estimated index and engineering characteristics of soils 

CO-3 Ability to find soil properties in field 

CO-4 Ability to estimation density water content relationship 

CO-5 
Ability to compile, present, and interpret laboratory results and analyses in 

comprehensive technical reports, demonstrating clear communication and 

understanding of geotechnical principles 

CO-6 
Able to identify and solve problems related to soil behavior and geotechnical 

engineering through practical experimentation and analysis 



Mapping of COs with POs and PSOs 

CO/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO 

1 

PSO 

2 

PSO 

3 

CO1 1 1           2   

CO2 1 2           2   

CO3 1 1           2   

CO4 1 2           2   

CO5 1 2           2   

CO6 1 2           2   

Avg 1 1.6           2   

1–Slight, 2 –Moderate, 3 –Substantial 



Course Code: 23BCVPC35101 No. of 

Credits: 

1 

Course Name: DESIGN OF CONCRETE STRUCTURES 

BASED ON STAAD-PRO 

LIST OF EXPERIMENTS/ DEMONSTRATIONS: (ANY 8 EXPERIMENTS) 

1. Design and detailing of singly and doubly reinforced sections 

2. Design and detailing of flanged sections 

3. Design and detailing of slabs: one way, two way, cantilever and continuous 

4. Design and detailing of staircases 

5. Design and detailing of axial, uniaxial and biaxial loaded columns 

6. Design and detailing of isolated footings 

7. Design and detailing of framed building with different structural elements: manual and 

using commercial software 

8. Design and Load analysis @ 2-floor Residential Building by using Staad-Pro 

9. Design and Load analysis @ 2-floor Commercial Building by using Staad-Pro 

10. Design and Load analysis @ University Building by using Staad-Pro 

COURSE OUTCOMES: 

Towards the end of the course the students will be able to: 

CO-1 Ability to design and detailing of various types of beams 

CO-2 Ability to design and detailing of different types of slabs 

CO-3 Ability to design and detailing of various loaded columns 

CO-4 Ability to design and detailing of framed building with different structural elements by 

using software 

CO-5 Ability to create accurate 3D models of concrete structures using STAAD.Pro, including 

defining geometry, materials, and boundary conditions. 

CO-6 Ability to apply and analyze various load cases and combinations, including dead 

loads, live loads, wind loads, and seismic loads, within STAAD.Pro. 

Mapping of COs with POs and PSOs 

CO/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO 

1 

PSO 

2 

PSO 

3 

CO1 1 1 2            3 

CO2 1 1 2            3 

CO3 1 1 2            3 

CO4 1 1 2            3 

CO5 1 1 2            3 

CO6 1 1 2            3 

Avg 1 1 2            3 

1–Slight, 2 –Moderate, 3 –Substantial 



VI SEMESTER [THIRD YEAR] 
 

Course Code: 23BCVPE36012 No. of 

Credits: 

3 

Course Name: ADVANCED SURVEYING 

Prerequisites/Corequisites 

 

 Must have the basics knowledge of surveying. 

 

COURSE EDUCATIONAL OBJECTIVES: 

 

CEO-1  To make students aware with different advance surveying methodologies applied 

to carry out large scale survey works as modern instruments have largely changed 

the approach to survey works with the principles being same. 

CEO-2 To prepare the students to handle the errors they are likely to come across any 

large scale survey works. 

 
COURSE CONTENT 

 

UNIT - I [10-hrs] 

Electromagnetic distance measurement (EDM) – Principle of EDM Carrier waves – Types 

of EDM instruments – Distomat – Total Station – Principle – procedure &amp; surveying 

using Total Station – precise levelling - micro-optic theodolite. 

UNIT-II [10-hrs] 

Photogrammetry – Terrestrial and Aerial Photogrammetry – Horizontal position of a point 

from photographic measurement – elevation of a point – Determination of focal length of 

camera -Geometry and scale of vertical photographs– Ground co-ordinates from vertical 

photographs -Relief displacement – Plan metric mapping from vertical photos – Stereoscopy– 

Photointerpretation. 

UNIT - III [10-hrs] 

Remote sensing – concepts – Idealized remote sensing system – characteristics – Types of 

remote sensing system – Remote sensing from space – Data interpretation – application of 

remote sensing – LIDAR – RADAR - SONAR. 

UNIT – IV [10-hrs] 

Geodesy – Figure of earth – Classification – Earth surface - Geodetic reference surfaces 

Coordinate systems – Geodetic datum and elements – Map – Scale of map – projection 

UTM– Map projection of India – Space Geodesy – VLBI – SLR - LLR. 

UNIT – V [10-hrs] 

Hydrographic and Mine Surveying -Positioning 

Water depth, measured from a vertical reference surface or datum, such as mean lower low water, to 

the sea floor. Features, sometimes referred to as targets, which may be hazards to navigation .. Seafloor 

characteristics. 

COURSE OUTCOMES: 

Towards the end of the course the students will be able to: 

CO-1 Ability of EDM for finding horizontal and vertical angle 



 

CO-2 
Ability to calculate area of a traverse by using different methods such as triangulation, 

aerial photogrammetry. 

CO-3 Ability to use RS &amp; GIS to prepare a map of a certain area 

CO-4 Ability to understand on the concept of Geodesy 

CO-5 
Ability to integrate and manage large datasets, including GIS and remote sensing data, 

for comprehensive spatial analysis and decision-making 

CO-6 
Students will critically evaluate and implement quality control measures and standards 

to ensure the reliability and accuracy of surveying results 

 

Teaching method:-Chalk & Board/ PPT/Video Lectures 

Text books: 

[1] Duggal, S.K, “Surveying Vol. II”, Tata McGraw Hill. 

[2] Punmia, B.C, “Surveying Vol.III”, Standard Publishers. 

Reference books: 

[1] Arora, K. R, “Surveying Vol. III,” Standard Book House. [2] 

SatheeshGopi, “Advanced Surveying”, Pearson Education. 

[3] SatheeshGopi,”The Global Positioning System and Surveying using GPS”, Tat Mc 

Graw. 

 

Mapping of COs with POs and PSOs 

CO/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO 

1 

PSO 

2 

PSO 

3 

CO1 2 1           2   

CO2 2 2           2   

CO3 2 2           2   

CO4 2 1           3   

CO5 3 2           3   

CO6 3 3           3   

Avg 2.3 1.8           2.5   

1–Slight, 2 –Moderate, 3 –Substantial 



Course Code: 23BCVPC36001 No. of 

Credits: 

4 

Course Name: DESIGN OF STEEL STRUCTURES 

Prerequisites/Corequisites 

 Must have the basics knowledge of mechanics. 

 

COURSE EDUCATIONAL OBJECTIVES: 

 

CEO-1 To introduce steel structures and its basic components 

CEO-2 To design tension members, compression members, beams and beam-columns. 

CEO-3  To design column splices and bases 

COURSE CONTENT 

UNIT - I [10-hrs] 

Introduction, advantages/disadvantages of steel, structural steel, rolled steel section, various 

types of loads, design philosophy. 

Limit state design method; limit states of strength and serviceability, probabilistic basis for 

design Riveted, bolted and pinned connections, Welded connections-assumptions, types, design 

of fillet welds, intermittent fillet weld, plug and slot weld, failure of welded joints, welded 

joints vs. bolted and riveted joints. 

 

UNIT-II [10-hrs] 

Tension members, types, net cross-sectional area, types of failure, slenderness ratio, design of 

tension members, gusset plate. 

UNIT - III [10-hrs] 

Compression members, effective length, slenderness ratio, types of cross-section, classification 

of cross section, design of axially loaded compression members, lacing, battening, design of 

column bases, and foundation bolts. 

UNIT – IV [10-hrs] 

Design of beams, types of c/s, lateral stability of beams, lateral torsional buckling, bending and 

shear strength, web buckling and web crippling, deflection, design procedure. 

UNIT – V [10-hrs] 

Plate girders- various elements and design of components Eccentric and moment connections, 

roof trusses 

COURSE OUTCOMES: 

Towards the end of the course the students will be able to: 

CO-1 To understand the limit state design method of design of steel structures 

CO-2 Identify the different failure modes of steel tension and compression members and 

beams, and compute their design strengths. 

CO-3 Select the most suitable section shape and size for tension and compression members 
and beams according to specific design criteria. 



 

CO-4 To design the various elements of plate girders and roof trusses 

CO-5 
Understanding of relevant building codes and standards, ensuring that their designs 

comply with legal requirements and best practices in structural engineering. 

CO-6 
Ability to perform structural load analysis, including dead loads, live loads, and 

environmental loads, to ensure the safety and stability of steel structures. 

 

Teaching method:-Chalk & Board/ PPT/Video Lectures 

Text books: 

[1] N. Subramanian, “Design of Steel Structures-Limit State Method”,Oxford University 

Press 

Reference books: 

[1] S.K. Duggal, “Limit State Design of Steel structures,” McGraw Hill 

 

 

 

Mapping of COs with POs and PSOs 

CO/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO 

1 

PSO 

2 

PSO 

3 

CO1 2 2 2          2   

CO2 3 2 2          2   

CO3 3 2 2          2   

CO4 3 3 2          2   

CO5 3 3 2          3   

CO6 1 2 2          2   

Avg 2.5 2.3 2          2.3   

1–Slight, 2 –Moderate, 3 –Substantial 



Course Code: 23BCVPC36003 No. of 

Credits: 

3 

Course Name: ESTIMATION 

Prerequisites/Corequisites 

 Must have the basics knowledge of estimation. 

 

COURSE EDUCATIONAL OBJECTIVES: 

 

CEO-1 Determination of quantities of items and labour requirement of civil engineering 

works and Preparation of estimate of the civil engineering works and specification of 

construction items. 

CEO-2  To introduce the students in depth knowledge of professional practice as well the 

quantity analysis of construction works like, multi-storied structures, Water works 
& sanitary works, Irrigation works, Road estimates, culverts, etc. 

COURSE CONTENT 

UNIT - I [10-hrs] 

Introduction to estimation and specification: General introduction to quantity 

surveying:purpose of estimation; Types of estimates, various items to be included in 

estimates; Principles in selecting units of measurement for items, various units and modes of 

measurement for different trades, I.S. 1200. Specification: purpose and basic principles of 

general and detailed specifications; detailed specifications for various items of work. 

UNIT-II [10-hrs] 

Reading and interpretation of architectural and structural drawings: Taking out 

quantity, Measurementand abstract sheets and recording; detailed estimate of buildings, 

Preparation of schedule for steel as reinforcement. Approximate estimates: purpose, various 

methods used for buildings. Preparation of bills of quantities 

UNIT - III [10- 

hrs]Analysis of rates: factors affecting the cost of materials, labour; Task work, schedule as 

basis of labour costs;Plants and equipment: hour costs based on total costs and outputs. 

Transports, octroi; Overhead charges, rates for various items of construction of civil 

engineering works; Standard schedule of rate, price escalation 

UNIT – IV [10-hrs] 

Contracts management: Legal aspects, Types of construction contracts; Tenders: tender 

form, submissionand opening of tenders, measurement book, muster roll, piecework 

agreement and work order. 

UNIT – V [06-hrs] 

Disputes: Causes, types of dispute resolution mechanisms, dispute resolution by arbitration: 

advantages,procedure. 

Construction laws: related to land acquisition, labour safety and welfare. 

COURSE OUTCOMES: 

Towards the end of the course the students will be able to: 

CO-1 Ability to understand fundamentals of estimation and specifications 

CO-2 Ability of interpretation of structural drawing and quantity estimation 

CO-3 Ability to analyze rates of various items of work 



 

CO-4 Ability to understand concepts of contract and laws. 

CO-5 
Ability to accurately quantify materials, labor, and overhead costs for various 

construction projects using standard estimation techniques. 

CO-6 
Ability to prepare detailed estimates for project timelines and resource requirements, 

including scheduling and cost forecasting to support effective project management. 

Teaching method:-Chalk & Board/ PPT/Video Lectures 

Text books: 

[1] B.N.Dutta, “Estimating and costing in Civil Engineering Theory & Practice”.UBS 

Publishers' Distributors Pvt Ltd; 28th Revised Edition edition (2016) 

[2] M. Chakraborti, “Estimating, Costing, Specification and Valuation on Civil 

Engineering”.Chakraborti; Twentyninth revised & Enlarged Edition (2006). 

Reference books: 

[1] B. Sengupta and H Guha “Construction Management and Planning”.Tata McGraw Hill 

Edition 

Mapping of COs with POs and PSOs 

CO/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO 

1 

PS 

O 2 

PSO 

3 

CO1 2            2   

CO2 2 2           2   

CO3 2 2           3   

CO4 2  1          3   

CO5 2          2  2   

CO6 2          2  1   

Avg 2 2 1        2  2.1   

1–Slight, 2 –Moderate, 3 –Substantial 



Course Code: 23BCVPC36002 No. of 

Credits: 

3 

Course Name: STRUCTURAL ANALYSIS-II 

Prerequisites/Corequisites 

 Must have the basics knowledge of structural load analysis. 

 

COURSE EDUCATIONAL OBJECTIVES: 

 

CEO-1 Ability to model loads on structures using current codes and standards 

 

COURSE CONTENT 

 
UNIT - I [10-hrs] 

Introduction to Force and Displacement methods of structural analysis, Analysis of 

continuous beam and plane frame by slope deflection method and moment distribution 

method. 

UNIT-II [10-hrs] 

Two hinged arches and analysis of suspension cable with two hinged stiffening girders 

Influence lines for indeterminate beams, influence lines for two hinged arches and stiffening 

girders. 

UNIT - III [10-hrs] 

Plastic Analysis: Plastic modulus, shear factor, plastic moment of resistance, load factor, 

Simple cases of beams and frames (continuous beam and simple rectangular portals), 

Application of upper and lower bound theorems 

UNIT – IV [10-hrs] 

Matrix method of analysis: flexibility and stiffness method, Application to simple trusses 

and beams: 

Flexibility Method: Equilibrium and compatibility – Determinate vs. Indeterminate 

structures – 

Indeterminacy – Primary structure – Compatibility conditions – Analysis of indeterminate 

pin-jointed plane frames, continuous beams, rigid jointed plane frames. 

UNIT – V [08-hrs] 

Stiffness Matrix Method: Element and global stiffness matrices – Analysis of continuous 

beams – Co-ordinate transformations –Transformations of stiffness matrices, load vectors and 

displacements vectors – Analysis of pin-jointed plane frames and rigid frames 

 

COURSE OUTCOMES: 

Towards the end of the course the students will be able to: 

 

CO-1 
Understand the force and displacement methods of structural analysis and the use of slope 

deflection method and moment distribution method of analysis of indeterminate structures 

 

CO-2 
Analyze the indeterminate structures by Kani’s method and the methods for analysis of two 

hinged arches, cables with stiffening girders 



CO-3 
Analyze the methods for analysis of indeterminate structures due to rolling or moving loads 
and their maximum influence on indeterminate beams, two hinged arches, cables with 
stiffening girders 

CO-4 Analyze plastic analysis of structures 

CO-5 Apply the basic concepts of flexibility and stiffness matrix methods in structural analysis 

CO-6 
Ability to perform dynamic analysis of structures, including the assessment of response to 

seismic activity, wind loads, and other dynamic forces. 

Teaching method:-Chalk & Board/ PPT/Video Lectures 

Text books: 

[1] C.K. Wang “Indeterminate Structures”. 

Reference books: 

[1] Pandit and Gupta. “Matrix methods of Structural Analysis”. 

Mapping of COs with POs and PSOs 

CO/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO 

1 

PSO 

2 

PSO 

3 

CO1 2 2           2   

CO2 2 3 2          3   

CO3 3 3 2          3   

CO4 3 3 2          2   

CO5 3 3 2          3   

CO6 3 3 2          2   

Avg 2.6 2.8 2          2. 
5 

  

1–Slight, 2 –Moderate, 3 –Substantial 



Course Code: 23BCVOE36011 No. of 

Credits: 

3 

Course Name: ENVIRONMENTAL ENGINEERING 

Prerequisites/Corequisites 

 Must have the basics knowledge on Environmental Issues and its effects and remedies. 

 

COURSE EDUCATIONAL OBJECTIVES: 

CEO-1 Creating the awareness about environmental problems among people. 

CEO-2  Imparting basic knowledge about the environment and its allied problems. 

CEO-3 Motivating public to participate in environment protection and environment 

improvement. 

COURSE CONTENT 

UNIT - I [10-hrs] 

Quantity of water: Sources of water, Per capita demand, design period, population forecast, 

fluctuation in demand. 

General requirement for water supply: Types of intakes, Pumping and Transportation of 

water. 

Quality of water: Physical, chemical and biological characteristics of water and their 

significance, necessity of treatment, Drinking water standards 

UNIT-II [10-hrs 

Basic unit operations and unit processes for surface water treatment: Screening, Plain 

Sedimentation, Sedimentation aided with Coagulation, Filtration, Disinfection, Softening. 

Miscellaneous treatments (principles only): Removal of colours, tastes and odours, 

removal of iron and manganese, fluoridation and defloridation, Ion exchange, electrodialysis, 

RO 

UNIT - III [08-hrs] 

Quantity and characteristics of wastewater, effluent discharge standards.Domestic 

wastewater treatment: Primary treatment, Screening, Grit removal, 

Sedimentation,Sedimentation aided with coagulation. Secondary treatment: Basis of 

microbiology Growth and food utilization, Suspended-culture systems, Attached-culture 

systems, Secondary clarification, Disinfections of effluents. Sludge treatment and disposal: 

Sludge characteristics, thickening, disposal 

UNIT – IV [05-hrs] 

Air pollution: Units of measurement, Sources and Classification of air pollutants. 

Influence of meteorological phenomena on air quality: Lapse rate and dispersion, engineered 

systems for air pollution control: Gravitational settling chamber, cyclone, ESP, Bag filter and 

scrubbers, National Ambient air quality standards. 

UNIT – V [05-hrs] 

Noise Pollution: Impacts of noise, permissible limits of noise pollution, measurement of 

noise and control of noise pollution. 



COURSE OUTCOMES: 

Towards the end of the course the students will be able to: 

CO-1 To identify sources of water, general requirement for water supply and characterize 

water 

CO-2 To understand the principals of water treatment and design treatment units. 

CO-3 To understand the principals of waste water treatment and design treatment units. 

CO-4 To identify and quantify noise and air pollutants 

CO-5 
To optimize systems for water and wastewater treatment, including the selection of 

appropriate technologies and processes. 

CO-6 
To utilize techniques and tools for monitoring environmental quality, analyzing data to 

inform decision-making and improve environmental outcomes. 

Teaching method:-Chalk & Board/ PPT/Video Lectures 

Text books: 

[1] S. K. Garg, “Environmental Engineering”,Khanna Publishers 

[2] B. C. Punmia, “Environmental Engineering”, Khanna Publishers 

[3] H. S. Peavy, D.R. Rowe and G. Tchobanoglous, “Environmental Engineering”, Khanna 

Publishers 

Mapping of COs with POs and PSOs 

CO/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO 

1 

PSO 

2 

PSO 

3 

CO1 2     2 2      2 2  

CO2 2     2 2      2 2  

CO3 2     3 2      2 2  

CO4 2     3 2      2 2  

CO5 2     2 2      2 2  

CO6 2     3 2      2 3  

Avg 2     2.5 2      2 2.1  

1–Slight, 2 –Moderate, 3 –SubstantiaL 



Course Code: 23BCVPC36102 No. of 

Credits: 

1 

Course Name: ENVIRONMENTAL ENGINEERING LAB 

LIST OF EXPERIMENTS/ DEMONSTRATIONS: (ANY 8 EXPERIMENTS) 

1. Determination of Taste, Odour and Colour of water/wastewater sample 

2. Determination of pH, Temperature, E. Conductivity and D.O. of water/wastewater 

sample 

3. Determination of TS, TDS and SS of water/wastewater sample 

4. Determination of hardness & alkalinity of water sample 

5. Determination of Turbidity and SO4-2 of water sample 

6. Determination of Ca+2, Na+ and K+ of water sample 

7. Determination of residual chlorine and Cl- of water sample 

8. Determination of BOD of water/wastewater sample 

9. Determination of COD of water/wastewater sample 

10. Microbiological analysis of water/wastewater sample 

a. Determination of physical characteristics of water. 

b. Determination of chemical characteristics of water. 

c. Determination of biological characteristics of water. 

d. Determination of physical characteristics of wastewater. 

e. Determination of chemical and biological characteristics of wastewater. 

COURSE OUTCOMES: 
 Towards the end of the course the students will be able to: 

CO-1 Ability to determine quality of waste water sample 

CO-2 Ability to characterize hardness and alkalinity of waste water sample 

CO-3 Ability to know properties of BOD and COD 

CO-4 Ability to understand Microbiological analysis of water/wastewater sample 

CO-5 
To perform laboratory experiments to analyze environmental samples, including air, 

water, and soil, using techniques such as spectroscopy, chromatography, and 

microscopy 

CO-6 
Ability to accurately interpret experimental data, including calculating concentrations, 

assessing pollutant levels, and drawing conclusions based on statistical analysis. 



Mapping of COs with POs and PSOs 

CO/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO 

1 

PSO 

2 

PSO 

3 

CO1 2 2    2        3  

CO2 2 2    2        3  

CO3 2 2    2        3  

CO4 2 2    2        3  

CO5 2 2    2        3  

CO6 2 2    2        3  

Avg 2 2    2        3  

1–Slight, 2 –Moderate, 3 –Substantial 



Course Code: 23BCVPC36101 No. of 

Credits: 

1 

Course Name: DESIGN OF STEEL STRUCTURES USING 

SOFTWARE 

LIST OF EXPERIMENTS/ DEMONSTRATIONS: (ANY 8 EXPERIMENTS) 

1. Types of steel sections and their properties 

2. Design and detailing of tension members 

3. Design and detailing of compression members 

4. Design and detailing of lacing and battening system 

5. Design and detailing of slab base and gusseted base 

6. Design and detailing of beams and plate girders 

7. Design and detailing of roof truss 

8. Detailing of framed and bracket connections 

COURSE OUTCOMES: 

Towards the end of the course the students will be able to: 

CO-1 Ability to design Plate Girder 

CO-2 Ability to design Gantry Girder 

CO-3 Ability to design Roof Truss 

CO-4 
Analyze and evaluate various steel structural systems, including beams, columns, and 

connections, to determine their suitability and performance under different loading 

conditions 

CO-5 
Develop and propose effective design solutions for steel structures, considering factors 

like load distribution, stability, and deflection limits. 

CO-6 
Use structural design software tools to model, analyze, and optimize steel structures, 

ensuring accurate and efficient design processes. 



Mapping of COs with POs and PSOs 

CO/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO 

1 

PSO 

2 

PSO 

3 

CO1 2 2 2          2  3 

CO2 2 2 2          2  3 

CO3 2 2 2          3  3 

CO4 2 2 2          3  3 

CO5 2 2 3          3  3 

CO6 2 2 3          3  3 

Avg 2 2 2.3          2.6  3 

1–Slight, 2 –Moderate, 3 –Substantial 



UNIT - I [10-hrs] 

Elements of City plan, Surveys, Zoning, Housing, Slums, Parks & Play grounds, Public 

buildings & Town centers and Industries. 

UNIT-II [10-hrs] 

Communication & Traffic Control, Urban renewal &replanning the existing towns, Master 

plan, Planning law & Legislation. 

UNIT - III [10-hrs] 

Architecture as a fine art, its aim, importance and methods of study. Fundamental principles 

of architecture- Truth, beauty and Goodness. 

UNIT – IV [10-hrs] 

Qualities and factors of beauty. Qualities : Strength, Viability, Restraint, Refinement, 

Repose, Grace, Breadth, Scale, Expression or setting out of purpose, Unity in concept, 

Factors : Mass, Form, Proportion, Balance, Symmetry, Solids, and voids, Light and shade. 

UNIT – V [10-hrs] 

Influence on architectural development: Effects of topography, Climate, Religion, 

Customs, Traditions, Technological development and aspirations of time. 

Class in Orders: Definition, Doric, Ionic, Corinthian, Composite and Tuscan orders, 

Knowledge of the details of their parts and proportions. 

VII SEMESTER [ FOURTH YEAR ] 
 

Course Code: 23BCVPE47011 No. of 

Credits: 

3 

Course Name: TOWN PLANNING AND ARCHITECTURE 

Prerequisites/Corequisites 

 Must have the basic knowledge in planning of the cities. 

 

COURSE EDUCATIONAL OBJECTIVES: 

 

CEO-1 To advance the study of town planning, civic design and kindred subjects and of 

the sciences and arts as applied to those subjects. 

CEO-2 To promote planned, economic, scientific and artistic development of towns, cities 

and rural areas. 

 
COURSE CONTENT 

 

 

 

COURSE OUTCOMES: 

Towards the end of the course the students will be able to: 

CO-1 Ability to understand the functional role of elements for their judicious allocation in 

master plan. 

CO-2 Ability to understand Planning law & Legislation 

CO-3 Ability to understand the trend in Indian architecture. 



 

CO-4 Ability to understand architectural development. 

CO-5 
Analyze urban systems and their components, including land use, transportation, 

and infrastructure, to understand their impact on community functionality and 

growth. 

CO-6 Utilize planning and design tools, such as GIS (Geographic Information Systems) 

Teaching method:-Chalk & Board/ PPT/Video Lectures 

Text books: 

[1] -G.K. Hiraskar, “Fundamentals of town planning”, Dhanpat Rai & Publications. 

Reference books: 

[1] Kiddar and Parker, “Architects & Builders hand book”. 

[2] G.K.Hiraskar, “The great ages of world”. 

 

 

Mapping of COs with POs and PSOs 

CO/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO 

1 

PSO 

2 

PSO 

3 

CO1      1  2   3     

CO2      2  2   3     

CO3      1  2   3     

CO4            2    

CO5      2     3 2    

CO6      2      2    

Avg      1.6  2   3 2    

1–Slight, 2 –Moderate, 3 –Substantial 



UNIT - I [10-hrs] 

Classification and characteristics of Composite Materials, advantages and limitations, Basic 

Concepts and characteristics: Homogeneity and Heterogeneity, Isotropy, Orthotropy and 

Anisotropy. 

UNIT-II [10-hrs] 

Characteristics and configurations of lamina, laminate, micromechanics and macro mechanics, 

Constituent materials and properties. 

UNIT - III [10-hrs] 

Elastic behaviour of unidirectional lamina, Strength of unidirectional lamina, Macro mechanical 

failure theories: Maximum stress theory, maximum strain theory, Deviatoric strain energy theory 

(Tsai-Hill), Interactive tensor polynomial theory (Tsai-Wu). 

UNIT – IV [10-hrs] 

Elastic Behaviour of multidirectional laminates: Basic assumptions, Stress-strain relations, 

load deformation relations, symmetric and balanced laminates, laminate engineering properties. 

UNIT – V [10-hrs] 

Microscopic or macroscopic combinations of two or more distinct engineered materials. 

Course Code: 23BCVPE47013 No. of 

Credits: 

3 

Course Name: COMPOSITE MATERIALS & STRUCTURES 

Prerequisites/Corequisites 

 Must have the basics knowledge of properties of composites. 

 

COURSE EDUCATIONAL OBJECTIVES: 

 

CEO-1 Define a composite, enumerate advantages and drawbacks of composites over 

monolithic materials, and discuss factors which influence mechanical properties of 

a composite. 

CEO-2 Classify composites, introduce common types of fibers and matrices, and 

manufacturing, mechanical properties and applications of composites. 

COURSE CONTENT 

COURSE OUTCOMES: 

Towards the end of the course the students will be able to: 

CO-1 To reproduce the basic knowledge of mathematics, science and engineering in the 

areas of Composite materials, classifications and applications. 

CO-2 To explain the mechanical behaviour of layered composites compared to isotropic 

materials. 

CO-3 To apply constitutive equations of composite materials and understand mechanical 

behaviour at micro and macro levels. 

CO-4 An ability to analyse a laminated plate in bending, including finding laminate 
properties from lamina properties 



 

CO-5 
To Demonstrate an understanding of the mechanical and physical properties of 

composite materials and how they differ from traditional materials. 

CO-6 
To Implement quality control measures and testing procedures to ensure the reliability 

and safety of composite structures throughout their lifecycle. 

 

Teaching method:-Chalk & Board/ PPT/Video Lectures 

Text books: 

[1] RM Jones, “Mechanics of Composite Materials”, McGraw-Hill Book Company 

[2] IM Daniel and O Ishai, “Engineering mechanics of composite materials,” Oxford 

university press 

Reference books: 

[1] PK Mallick, “Fiber-reinforced composites”, Marcel Dekker inc 

[2] D Hull and TW Clyne, “An introduction to composite materials”, Cambridge University 

Press 

[3] JN Reddy, “Mechanics of laminated composite plates and shells: theory and analysis”, 

CRC Press. 

 

Mapping of COs with POs and PSOs 

CO/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO 

1 

PSO 

2 

PSO 

3 

CO1 2 3 2          2   

CO2 1 3 3 2         2   

CO3 1 2 2 2         2   

CO4 2 2 2 2         2   

CO5 2 3 3 2         2   

CO6 2 3 3 2         2   

Avg 1.6 2.6 2.6 2         2   

1–Slight, 2 –Moderate, 3 –Substantial 



Course Code: 23BCVPE47021 No. of 

Credits: 

3 

Course Name: ADVANCED CONCRETE TECHNOLOGY 

Prerequisites/Corequisites 

 Must have the basics knowledge of concrete technology. 

 

COURSE EDUCATIONAL OBJECTIVES: 

 

CEO-1 To introduce steel structures and its basic components 

CEO-2 To design tension members, compression members, beams and beam-columns. 

CEO-3  To design column splices and bases 

COURSE CONTENT 

UNIT - I [10-hrs] 

Concrete Making Materials : Cement – Bogus Compounds – Hydration Process – Types of 

Cement – Aggregates – Gradation Charts – Combined Aggregate – Alkali Silica Reaction – 

Admixtures – Chemical and Mineral Admixtures. 

Fresh and Hardened Concrete: Fresh Concrete – workability tests on Concrete – Setting 

Times of Fresh Concrete – Segregation and bleeding. 

UNIT-II [10-hrs] 

Hardened Concrete: Abrams Law, Gel space ratios, Maturity concept – Stress strain 

behaviour – Creep and Shrinkage – Durability Tests on Concrete – Non Destructive Testing 

of Concrete. High Strength Concrete – Microstructure – Manufacturing and Properties – 

Design of HSC 

UNIT - III [10-hrs] 

ErintroyShaklok method – Ultra High Strength Concrete. High Performance Concrete – 

Requirements and Properties of High Performance Concrete – Design Considerations 

Special Concretes: Self Compacting concrete, Polymer Concrete, Fibre Reinforced Concrete 

Reactive Powder Concrete – Requirements and Guidelines – Advantages and Applications. 

UNIT – IV [08-hrs] 

Concrete Mix Design: Quality Control – Quality Assurance – Quality Audit – Mix Design 

Method – BIS Method – DOE Method – Light Weight Concrete, Self Compacting Concrete. 

UNIT – V [10-hrs] 

Form work – materials – structural requests – form work systems – connections specifications 

design of form work – shores – removal for forms – shores – reshoring failure of form work. 

COURSE OUTCOMES: 

Towards the end of the course the students will be able to: 

CO-1 Identify the functional role of ingredients of concrete and apply this knowledge to mix 

design philosophy 

CO-2 Acquire and apply fundamental knowledge in the fresh and hardened properties of 
concrete 



 

CO-3 
Evaluate the effect of the environment on service life performance, properties and 

failure modes of structural concrete and demonstrate techniques of measuring the Non 

Destructive Testing of concrete structure 

CO-4 
Design a concrete mix which fulfills the required properties for fresh and hardened 

concrete 

CO-5 
Analyze the behavior of concrete under various loading conditions, including stress, 

strain, and fracture mechanics. 

CO-6 
Utilize advanced testing and quality control methods to assess concrete properties and 

ensure compliance with design specifications and standards 

Teaching method:-Chalk & Board/ PPT/Video Lectures 

Text books: 

[1] Gambhir, M.L, “Concrete Technology”,McGraw Hill 

[2] A.M. Neville, “Properties of Concrete,” McGraw Hill 

Reference books: 

[1] M.S.Shetty, “Concrete Technology”, S.Chand& Co. 

[2] Santa Kumar A.R, “Concrete Technology”, Oxford University Press 

Mapping of COs with POs and PSOs 

CO/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO 

1 

PSO 

2 

PSO 

3 

CO1 2               

CO2 3               

CO3 2 3              

CO4 2 3              

CO5 3 2              

CO6 3               

Avg 2.6 2.6              

1–Slight, 2 –Moderate, 3 –Substantial 



Course Code: 23BCVPE47023 No. of 

Credits: 

3 

Course Name: INDUSTRIAL WASTE WATER MANAGEMENT 

Prerequisites/Corequisites 

 Must have the basics knowledge of Environmental science. 

 

COURSE EDUCATIONAL OBJECTIVES: 

 

CEO-1 To extract pollutants, remove toxicants, neutralize coarse particles, and kill 

pathogens so that quality of discharged water is improved to reach the permissible 

level of water to be discharged into water bodies or for agricultural land. 

CEO-2 To allow sewage and industrial effluents to be disposed of without danger to 

human health or damage to the environment 

 

COURSE CONTENT 

UNIT - I [12-hrs] 

Types of industries and industrial pollution, Characteristics of industrial wastes, Population 

equivalent, effects of industrial effluents on streams, sewer, land, sewage treatment plants and 

human health. 

Environmental legislations related to prevention and control of industrial effluents and 

hazardous wastes 

UNIT-II [12-hrs] 

Aerobic and anaerobic biological treatment, Sequencing batch reactors, high rate reactors, 

chemical oxidation, ozonation, Photo catalysis, Wet Air Oxidation, Evaporation, Ion 

Exchange, Membrane Technologies, Nutrient removal 

Waste management Approach, Waste Audit, Volume and strength reduction, Material and 

process modifications, Recycle, reuse and by-product recovery, Zero effluent discharge 

UNIT - III [11-hrs] 

Sources, Characteristics, waste water treatment flow sheets for selected industries such as 

Textile, Tannery, Pharmaceutical, Dairy, Sugar, Pulp and Paper, Distillery, Steel plants, Oil 

refineries, fertilizer 

UNIT – IV [10-hrs] 

Waste minimization, Equalization, Neutralization, Oil separation, Flotation, Precipitation, 

Heavy metal Removal, adsorption 

UNIT – V [10-hrs] 

Waste management Approach, Waste Audit, Volume and strength reduction, Material 

andprocess modifications, Recycle, reuse and by-product recovery, Zero effluent discharge 

COURSE OUTCOMES: 

Towards the end of the course the students will be able to: 

CO-1 To be able to understand the characteristics of industrial waste. 

CO-2 To understand the theory required for the industrial wastewater treatment unit 

processes. 



 

CO-3 To study the waste water treatment flow sheets for different industrial wastes. 

CO-4 
To understand the principals of primary/secondary and tertiary industrial waste water 

treatment and design treatment units. 

CO-5 
Design and evaluate industrial wastewater treatment systems tailored to specific 

industry needs, ensuring compliance with regulatory standards and operational 

efficiency. 

CO-6 
Utilize relevant regulatory frameworks and guidelines to ensure that industrial 

wastewater management practices comply with local, national, and international 

regulations. 

Teaching method:-Chalk & Board/ PPT/Video Lectures 

Text books: 

[1] S. K. Garg, “Environmental Engineering (Volume II),” Khanna Publishers Reference 

books: 

[1] E.C kenfelder, “Industrial Water pollution Control,” McGraw hill Company, New Delhi 

American Chemical Society, Washington D.C. USA 

[2] Mahajan, “Pollution control in Process industries,” TMH, New Delhi. 

[3] Rao and Dutta, “Waste Water Treatment,” Oxford & IBH Publishing Co. Pvt. Ltd., New 

Delhi 

Mapping of COs with POs and PSOs 

CO/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO 

1 

PSO 

2 

PSO 

3 

CO1 2     2        3  

CO2 2     2        2  

CO3 2     2        3  

CO4 2     2        3  

CO5 2     2        3  

CO6 2     2        3  

Avg 2     2        3  

1–Slight, 2 –Moderate, 3 –Substantial 



UNIT - I 

Introduction: situations where ground improvement becomes necessary 

UNIT-II 

[08-hrs] 

 

[12-hrs] 

Mechanical modification: dynamic compaction, impact loading, compaction by blasting, vibro- 

compaction; pre-compression, stone columns. 

UNIT - III [08-hrs] 

Hydraulic modification: dewatering systems, preloading and vertical drains, electro-kinetic 

dewatering 

UNIT – IV [08-hrs] 

Chemical modification; modification by admixtures, stabilization using industrial wastes, 

grouting 

UNIT – IV [08-hrs] 

Thermal modification: ground freezing and thawing 

Course Code: 23BCVOE47011 No. of 

Credits: 

3 

Course Name: GROUND IMPROVEMENT TECHNIQUE 

Prerequisites/Corequisites 

 Must have the basic knowledge in soil studies. 

 

COURSE EDUCATIONAL OBJECTIVES: 

 

CEO-1 To learn various techniques of in-situ ground modification. 

 

COURSE CONTENT 

COURSE OUTCOMES: 

Towards the end of the course the students will be able to: 

CO-1 The students can understand the necessity of ground modification that can be done 

depending upon the site condition, type and purpose of structure to be constructed. 

CO-2 The students can understand about thermal modification. 

CO-3 The students can understand the utilization of waste materials in the field. 

CO-4 The students can design geo-synthetics and geo-cells in construction work. 

CO-5 
To design ground improvement schemes using various techniques, such as 

compaction, stabilization, and reinforcement, to achieve desired soil properties. 

CO-6 
To develop ground improvement solutions that balance technical, economic, and 

environmental considerations, minimizing adverse impacts on the environment and 

adjacent structures. 

Teaching method:-Chalk & Board/ PPT/Video Lectures 

 

Text books: 

[1] Hausmann, M.R., “Engineering Principles of Ground Modification”, McGraw-Hill 

International Editions, 1990. 



[2] Yonekura, R., Terashi, M. and Shibazaki, M. (Eds.), “Grouting and Deep Mixing”, A.A. 

Balkema, 1966. 

[3] Shukla, S.K., Yin, Jian-Hua, “Fundamentals of Geosynthetics Engineering”, Taylor & 

Francis. 

Reference books: 

[1] Moseley, M.P., “Ground Improvement”, Blackie Academic & Professional, 1993. 

[2] Xanthakos, P.P., Abramson, L.W. and Bruce, D.A., “Ground Control and 

Improvement”, John Wiley & Sons, 1994. 

[3] Koerner, R. M., “Designing with Geosynthetics”, Prentice Hall Inc. 1998. 

 

 

Mapping of COs with POs and PSOs 

CO/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO 

1 

PSO 

2 

PSO 

3 

CO1 1               

CO2 1               

CO3 2               

CO4 2               

CO5 2 3              

CO6 2               

Avg 1.6 3              

1–Slight, 2 –Moderate, 3 –Substantial 



Course Code: 23BCVPE47022 No. of 

Credits: 

3 

Course Name: CONSTRUCTION MANAGEMENT 

Prerequisites/Corequisites 

 Must have the basics knowledge of construction project management. 

 

COURSE EDUCATIONAL OBJECTIVES: 

 

CEO-1 To prepare students for entry-level management positions in the construction 

industry. 

CEO-2 To analyze construction documents for planning and management of construction 

processes, construction quality assurance and control. 

 

COURSE CONTENT 
UNIT - I [14-hrs] 

Types of construction projects, Objectives and functions of construction management. Project 

Management: Project Planning, Scheduling and Controlling, Bar charts: Development of Bar 

charts and its shortcomings. 

UNIT-II [12-hrs] 

Network techniques: Event, activity, Dummy activity. Network rules, Numbering of events. 

Critical Path Method, Critical activities, Slack. Project Evaluation and Review Techniques 

(PERT): Time estimates, Different types of Float of activity. Probability of meeting schedule 

date for the project 

UNIT - III [14-hrs] 

Cost Model: Project cost, indirect and direct cost, slope of direct cost curve, optimum project 

duration, contracting the network for cost optimization. Introduction to updating, resources 

smoothing and resources levelling 

UNIT – IV [10-hrs] 

Construction equipments: Different types of construction equipments, earth moving, 

dewatering and pumping, grouting, pile driving equipments. Conveyors, cranes, concrete 

mixture, vibrators, Rollers, Compactors and other road construction equipments. Factors 

affecting selection of construction equipments. Safety and safety measures in construction 

works. Quality control. 

UNIT – V [10-hrs] 

Introduction to optimization. Linear system: graphical method, simplex method. Sensitive 

analysis. Dynamic programming 

 

 

 

 

 

COURSE OUTCOMES: 

Towards the end of the course the students will be able to: 

CO-1 Ability to identify different aspects of project management 

CO-2 Ability to optimize the cost and time of a Project by using CPM & PERT Techniques 



 

CO-3 
Ability to select the suitable equipments and materials required for the execution of a 

project and to solve optimization problem 

CO-4 Ability to describe material procurement method and control for a project 

CO-5 
To coordinate and control construction activities, including site management, quality 

control, and safety management, to ensure compliance with project specifications 

and regulations. 

CO-6 
To identify, assess, and mitigate construction risks, and resolve conflicts and 

disputes through effective communication, negotiation, and problem-solving skills. 

 

Teaching method:-Chalk & Board/ PPT/Video Lectures 

Text books: 

[1] R. L.Peurify, “Construction planning, Equipments and Methods”, Tata McGraw Hill 

[2] B Sengupta and H Guha “Construction Management and Planning”, Tata McGraw Hill 

[3] Mahesh Verma , “Construction Planning and Management” [4] L. S. Sreenath, 

“PERT & CPM”, East - West Press. [5] S.S. Rao, “Optimization”, Tata Mc Graw Hill. 

Mapping of COs with POs and PSOs 

CO/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO 

1 

PSO 

2 

PSO 

3 

CO1 1          1  2   

CO2 1          2  2   

CO3 1          2  3   

CO4 1          2  3   

CO5 1          3  2   

CO6 1          2  2   

Avg 1          2  2.3   

1–Slight, 2 –Moderate, 3 –Substantial 



Course Code: 23BCVOE47013 No. of 

Credits: 

3 

Course Name: ENVIRONMENTAL GEO-TECHNIQUE 

Prerequisites/Corequisites 

 Must have the basics knowledge of composite materials used for pavements. 

 

COURSE EDUCATIONAL OBJECTIVES: 

 

CEO-1 To understand land and resource utilization by humans in relation to geology, 

mineralogy, physico-chemistry and geotechnical properties of component soils 

and rocks. 

CEO-2  

To understand cation exchange reactions and effects of pollutants on soil 

properties; formation and mitigation of acid rock drainage; contaminant transport 

modelling and applications to barrier design; erodability of soils in relation to 

moisture content, mineralogy, climate and attack by moving water; mineral-water 

interactions; solutions equilibria and geochemical modelling. 

COURSE CONTENT 

UNIT - I [10-hrs] 

Sources and Site Characterization: Scope of Environmental Geotechnics, Various Sources 

of Contaminations, Need for contaminated site characterization; and Characterization 

methods. 

UNIT-II [10-hrs] 

Solid and Hazardous Waste Management: Classification of waste, Characterization solid 

wastes, Environmental Concerns with waste, waste management strategies. 

UNIT - III [10-hrs] 

Contaminant Transport: Transport process, Mass-transfer process, Modelling, 

Bioremediation, and Phytoremediation. 

UNIT – IV [10-hrs] 

Remediation Techniques: Objectives of site remediation, various active and passive 

methods, remediation NAPL sites, Emerging Remediation Technologies, Geosynthetics: 

Types, Functions and Design. 

UNIT – V [10-hrs] 

Infrastructure resiliency 

This includes defining serviceability limit states for dams and levees, and offshore energy 

storage through means such as compressed air for tidal and wind energy sources 

COURSE OUTCOMES: 

Towards the end of the course the students will be able to: 

CO-1 To understand the principles and methods of civil engineering (geo-technics) and its 

relation to the environment 

CO-2 To analyze and able to find various engineering properties of wastes. 

CO-3 To study about subsurface contamination and different remediation processes. 

CO-4 To know the primary considerations for design, construction, quality control and risk 

Assessment. 



 

CO-5 
To assess and characterize soil and groundwater contamination, identifying sources, 

pathways, and receptors to develop effective remediation strategies. 

CO-6 
To determine and interpret geotechnical properties relevant to environmental 

geotechnique, such as permeability, sorption, and hydraulic conductivity. 

Teaching method:-Chalk & Board/ PPT/Video Lectures 

Text books: 

[1] Phillip B. Bedient, Refai, H. S. and Newell C. J. – “Ground Water Contamination” – 

Prentice Hall Publications, 4th Edition, 2008 

 

[2] Sharma, H. D. and Reddy, K. R. – “Geoenvironmental Engineering”, John Wiley & Sons 

(2004) 

Reference books: 

[1] Rowe, R. K. – “Geotechnical &Geoenvironmental Engineering Handbook”, Kluwer 

Academic, 2001. 

[2] Reddi, L. N. and Inyang, H. I. - Geoenvironmental Engineering Principles and 

Applications”, Marcel. Dekker, Inc., New York, 2000. 

[3] LaGrega, M. D., Buckingham, P. L. and Evans, J. C. – “Hazardous Waste Management”, 

New York: Mc Graw-Hill, 2001 

Mapping of COs with POs and PSOs 

CO/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO 

1 

PSO 

2 

PSO 

3 

CO1 2      1         

CO2 2      2         

CO3 2      1         

CO4 2      2         

CO5 2      2       3  

CO6 2      2       3  

Avg 2      1.6       3  

1–Slight, 2 –Moderate, 3 –Substantial 



UNIT - I [10-hrs] 

Introduction, objective, scope and problems of Rock Mechanics, Classification by origin, 

Lithological, Engineering. 

UNIT-II [10-hrs] 

Rock exploration, rock coring, geophysical methods. Laboratory testing of rocks, all types of 

compressive strength, tensile and flexural strength tests,. Strength and failure of rocks, 

Griffith’s theory, Coulombs theory, rheological methods. In-situ tests on rock mass. 

UNIT - III [10-hrs] 

Mechanical, thermal and electrical properties of rock mass. Correlation between laboratory 

and field properties. Analysis of stresses 

UNIT – IV [10-hrs] 

Thick wall cylinder, formulae, Kreish equation, Green span method. Openings in rock mass 

and stresses around Pressure tunnels, development of plastic zone. 

UNIT – V [10-hrs] 

Rock support needed to avoid plastic deformation. Linked and unlinked tunnels. 

Underground execution and subsidence. Rock mechanics applications. 

Course Code: 23BCVPE47032 No. of 

Credits: 

3 

Course 

Name: 

ROCK MECHANICS AND TUNNEL 

ENGINEERING 

Prerequisites/Corequisites 

 Must have the basics knowledge of properties of composites. 

 

COURSE EDUCATIONAL OBJECTIVES: 

 

CEO-1 Define a composite, enumerate advantages and drawbacks of composites over 

monolithic materials, and discuss factors which influence mechanical properties of 

a composite. 

CEO-2 Classify composites, introduce common types of fibers and matrices, and 

manufacturing, mechanical properties and applications of composites. 

COURSE CONTENT 
 

COURSE OUTCOMES: 

Towards the end of the course the students will be able to: 

CO-1 Students will be conversant with scope and problems of Rock Mechanics 

CO-2 Students will be exposed with Rock exploration , laboratory testing etc. 

CO-3 Student will be conversant with mechanical, thermal and electrical properties of rock 

mass. 

CO-4 Student will be conversant with Deformation characteristics of rocks. 

CO-5 To determine and interpret rock mass properties, such as strength, deformability, and 

fracture patterns, to predict behavior under various engineering conditions. 



CO-6 Able to plan, coordinate, and manage tunnel construction and maintenance 

activities, considering factors like safety, cost, schedule, and environmental impact. 

Teaching method:-Chalk & Board/ PPT/Video Lectures 

Text books: 

 

[1] Stagg K. G. and Zienkiewicz O. C.: “Rock Mechanics in Engineering Practice”. 

[2] Farmer: “Rock Mechanics”. 

Reference books: 

 

[1] Fairhurst C.: “Design Methods in Rock Mechanics” 

[2] Hoskins E. R. Jr, “Applications of Rock Mechanics” [3] Hardy H. R. Jr. 

“New Horizons in Rock Mechanics” 

[4] O’bertAnd Leonard: “Rock Mechanics and Design of Structure” 

 

 

Mapping of COs with POs and PSOs 

CO/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO 

1 

PSO 

2 

PSO 

3 

CO1 3               

CO2 3               

CO3 3               

CO4 3               

CO5 3 2              

CO6 3               

Avg 3 2              

1–Slight, 2 –Moderate, 3 –Substantial 



Course Code: 23BCVPE47033 No. of 

Credits: 

3 

Course Name: RIVER ENGINEERING 

Prerequisites/Corequisites 

 Must have the basics knowledge of hydrology. 

 

COURSE EDUCATIONAL OBJECTIVES: 

 

CEO-1 To impart the knowledge of hydrology that deals with the occurrence, distribution, 

movement and properties of water on the earth 

CEO-2 To know how much water is going into the river so that we can control the floods 

or we can avoid the lack of water for irrigation other area 

 
COURSE CONTENT 

UNIT - I [12-hrs] 

Introduction: The fluvial system, variables for alluvial rivers, rivers ,their behaviour, 

control and training: Importance of rivers and necessity of controlling them, types of rivers 

and their characteristics, Indian rivers and their classification, behaviour of rivers 

UNIT-II [12-hrs] 

Introduction, The problem of flow in a river, River hydraulics: The one-dimensional 

equations of hydraulics, Structures, controls, and boundary conditions, Measurement and 

analysis: Hydrometry and the hydraulics behind it, the analysis and use of stage and 

discharge measurements, Computational hydraulics: steady flow, unsteady flow 

UNIT - III [12-hrs] 

Sediment transport: General, Initiation of motion, Bed forms and alluvial roughness, 

Transport formulae, unsteady aspects 

UNIT – IV [08-hrs] 

River morphology: Introduction, Regime concept, channel-forming discharge, hydraulic 

geometry, meander plan form, Longitudinal stream profile, river classifications, thresholds in 

river morphology, bends, Channel characteristics, Bifurcations and confluences, geomorphic 

analysis of river channel responses 

UNIT – V [05-hrs] 

RIVER MODELLING - Rigid-bed model , Mobile-bed river models , Finite-difference 

approximations , One-dimensional river models , Multidimensional river models 

 

 

 

 

 

COURSE OUTCOMES: 

Towards the end of the course the students will be able to: 

CO-1 Ability to understand the fluvial system 

CO-2 Ability to understand the problem of flow in a river 



CO-3 Ability to understand sediment transport 

CO-4 Ability to understand river morphology 

CO-5 
To assess river flood risk, identify vulnerable areas, and design mitigation measures, 

including floodplain management and flood control structures. 

CO-6 
To design and evaluate sustainable river restoration and management plans, 

considering ecological, social, and economic factors to promote river health and 

resilience. 

Teaching method:-Chalk & Board/ PPT/Video Lectures 

Text books: 

[1] Chang, H.H, “Fluvial Processes in River Engineering”,John Wiley and Sons Reference 

books: 

[1] Fenton, J, “River Engineering,” Institute of Hydraulics and Water Resources 

Engineering, Vienna University of technology 

Mapping of COs with POs and PSOs 

CO/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO 

1 

PSO 

2 

PSO 

3 

CO1 3               

CO2 3               

CO3 3               

CO4 3               

CO5 3               

CO6 3 3           3   

Avg 3 3           3   

1–Slight, 2 –Moderate, 3 –Substantial 



UNIT - I [14-hrs] 

Introduction to prestressed concrete: types of prestressing, systems and devices, materials. 

Analysis of PSC flexural members: basic concepts, stresses at transfer 

UNIT-II 

Service loads, ultimate strength in flexure, code provisions. 

UNIT - III 

[14-hrs] 

[14-hrs] 

Losses in pre tensioned and post tensioned members. Deflection of pretressed concrete structures 

– short term as well as long term deflections of uncreacked and cracked members 

UNIT –IV 7 HRS 

Statically determinate PSC beams: design for ultimate and serviceability limit states for 

flexure, analysis and design for shear and torsion, code provisions. 

UNIT – V [07-hrs] 

Anchorage zone stresses for post tensioned Members; Magnel’s method, Guyon’s method, 

Rowe’s method and IS code method of design. 

VIII SEMESTER [FOURTH YEAR] 
 

Course Code: 23BCVPE48011 No. of 

Credits: 

3 

Course Name: PRESTRESSED CONCRETE 

Prerequisites/Corequisites 

 Must have the basics knowledge of design of concrete structures. 

 

COURSE EDUCATIONAL OBJECTIVES: 

 

CEO-1 To learn the principles, materials, methods and systems of prestressing and to 

know the different types of losses and deflection of prestressed members. 

CEO-2 To learn the design of prestressed concrete beams for flexural, shear and 

tension and to calculate ultimate flexural strength of beam and to learn the design of 

anchorage zones. 

COURSE CONTENT 

COURSE OUTCOMES: 

Towards the end of the course the students will be able to: 

CO-1 Understand the basic aspects of prestressed concrete fundamentals, including pre- 

and post-tensioning processes and determine the prestressing force required in beam 

for a prestressing systems. 

CO-2 Find out losses and deflections in the prestressed concrete. 

CO-3 Compute the Flexural Strength, Shear strength & Torsional Resistance of prestressed 

Concrete Members. 

CO-4 Design of end blocks for prestressed members. 

CO-5 To calculate and manage prestress losses due to various factors, such as friction, creep, 

and shrinkage, and predict camber and deflection in prestressed concrete 

structures. 

CO-6 To assess the durability and sustainability of prestressed concrete structures, 

considering factors like corrosion, cracking, and environmental impact. 



Teaching method:-Chalk & Board/ PPT/Video Lectures 

Text books: 

[1] Raju,N.K , “Prestressed Concrete”, Tata McGraw Hill 

[2] T. Y. Lin , “Prestressed Concrete” 

Mapping of COs with POs and PSOs 

CO/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO 

1 

PSO 

2 

PSO 

3 

CO1 2 1              

CO2 2 2 3             

CO3 2 3 3             

CO4 2 3 3             

CO5 2 3 3             

CO6 2               

Avg 2 2.4 3             

1–Slight, 2 –Moderate, 3 –Substantial 



UNIT - I [08-hrs] 

Remote Sensing: Introduction, Overview, Applications of remote sensing in Civil Engineering 

UNIT-II [08-hrs] 

Introduction: Overview, GIS, Applications of GIS in Civil Engineering, GIS Analysis 

Functions . 

UNIT - III [08-hrs] 

Operations: Overview of GIS Analysis Functions, Spatial Data Capture and Maintenance, 

Geometrics and Measurements 

UNIT – IV [08-hrs] 

Introduction to geographic Information Systems: Overview, GIS Basics, Maps and map 

Data characteristics, User Interfaces and Interaction Modes, GIS System planning and 

Implementation, GIS Software 

UNIT – V [06-hrs] 

GIS Data and Databases: Overview, GIS Data Development and Maintenance, GIS Data 

Models, Digital Data Sources for Civil Engineering, Geodatabases 

Course Code: 23BCVPE48013 No. of 

Credits: 

3 

Course Name: REMOTE SENSING AND GIS 

Prerequisites/Corequisites 

 Must have the basics knowledge of advanced surveying. 

 

COURSE EDUCATIONAL OBJECTIVES: 

 

CEO-1 To introduce the technical and applied aspects of Remote Sensing and GIS besides 

theoretical knowledge on the subject for monitoring and managing huge earth 

resources 

CEO-2 Aims at providing students with knowledge and understanding about Web GIS 

technology. The client and server architecture of Web GIS will be taught as well 

COURSE CONTENT 

COURSE OUTCOMES: 

Towards the end of the course the students will be able to: 
 

CO-1 Ability to know about application of remote sensing in Civil Engineering 

CO-2 Ability to know about application of GIS in Civil Engineering 

CO-3 Ability to understand basics of GIS 

CO-4 Ability to understand data development and management in GIS 

CO-5 
To obtain and process remote sensing data from various sources, including satellite 

and aerial imagery, to extract meaningful information. 

CO-6 
To design, develop, and implement Geographic Information System (GIS) projects, 

integrating remote sensing data with other geospatial information 



Teaching method:-Chalk & Board/ PPT/Video Lectures 

Text books: 

[1] Lynn E. Johnson, “Geographic Information Systems in Water Resources 

Engineering”,Taylor and Francis Group, CRC Press, Boca Raton, FL. 

Reference books: 

[1] Lynn E. Johnson, “GIS and Remote Sensing Applications in Modern Water Resources 

Engineering,” Springer, New York. 

 

 

Mapping of COs with POs and PSOs 

CO/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO 

1 

PSO 

2 

PSO 

3 

CO1 2              2 

CO2 2              3 

CO3 2              3 

CO4 2              2 

CO5 2              3 

CO6 2 2             3 

Avg 2 2             2.6 

1–Slight, 2 –Moderate, 3 –Substantial 



Course Code: 23BCVOE48012 No. of 

Credits: 

3 

Course 

Name: 

WATER RESOURCES PLANNING AND 

MANAGEMENT 

Prerequisites/Corequisites 

 Must have the basics knowledge of water resources. 

 

COURSE EDUCATIONAL OBJECTIVES: 

 

CEO-1 To identify the main issues and strategies linked to water resource management. 

CEO-2 To acquire the key reading material needed to understand the many variables 

(environmental, institutional and political) which affect water and which, in 

terms of management, may require adjustment. 

COURSE CONTENT 

UNIT - I [12-hrs] 

Water Resources Planning and Management: An overview: Introduction, Planning and 

Management Issues, Cause of Planning and Management, Scanty Water, Excessive Water, 

Polluted Water, Degradation of Aquatic and Riparian Ecosystems, Other Planning and 

Management Issues, System Components, Planning Scales and Sustainability, Spatial Scales 

for Planning and Management, Temporal Scales for Planning and Management, 

Sustainability Planning and Management, Approaches, Top-Down Planning and 

Management, Bottom-Up Planning and Management. 

UNIT-II [12-hrs] 

Water Resource Systems Modelling: Its Role in Planning and Management: Introduction, 

Modelling of Water Resources Systems, an Example Modelling Approach, Characteristics of 

Problems to be Modelled, Challenges in Water Resources Systems Modelling, Challenges of 

Planners and Managers, Challenges of Modelling, Challenges of Applying Models in 

Practice, Developments in Modelling, Modelling Technology, Decision Support Systems, 

Shared-Vision Modelling, Open Modelling Systems, Example of a DSS for River Flood 

Management 

UNIT - III [12-hrs] 

River Basin Planning Models: Introduction, Scales of River Basin Processes, Model Time 

Periods, Modelling Approaches for River Basin Management, Modelling the Natural Resources 

System and Related Infrastructure, Watershed Hydrological Models, Classification of 

Hydrological Models, Hydrological Processes. 

UNIT – IV [06-hrs] 

Surface Water, Hydrological Processes: Groundwater, Modelling Groundwater: Surface 

Water Interactions, Stream flow Estimation, Stream flow Routing, Lakes and Reservoirs, 

Estimating Active Storage Capacity 

UNIT – V [10-hrs] 

Flood Management: Introduction, State-wide flood management, General History, Other 

Considerations, Flood Frequency and Protection, The various river basins in state-wide, 

Problems and Solutions, Managing Risk, Storage, Discharge-Increasing Measures, Green 

Rivers, Use of Existing Water Courses, The Overall Picture, Dealing With Uncertainties, 

Interactions Among User Groups, Creating a Flood Management Strategy 



COURSE OUTCOMES: 

Towards the end of the course the students will be able to: 

CO-1 Ability to understand water resources planning and management issues 

CO-2 Ability to model water resources systems 

CO-3 Ability to understand river basin planning models 

CO-4 Ability to know about flood management 

CO-5 
To understand and analyze complex water resource systems, including hydrologic 

cycles, water supply and demand, and ecosystem interactions. 

CO-6 
To design and facilitate collaborative and inclusive approaches to water resource 

management, engaging diverse stakeholders and promoting integrated and adaptive 

management practices 

Teaching method:-Chalk & Board/ PPT/Video Lectures 

Text books: 

[1] Loucks, Daniel P., Van Beek and Eelco “Water Resource Systems Planning and 

Management”, Springer publication. 

Reference books: 

[1] Sarah Luck “Water Resources Management”,Syrawood Publishing House. 

[2] ZiemiSka-Stolarska Aleksandra , Zbici Ski Ireneusz , ImbierowiczMiros and Aw 

 
Analysis of the System of Management Plans and Water Resources”, LAP Lambert 

Academic Publishing 

 

Mapping of COs with POs and PSOs 

CO/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO 

1 

PSO 

2 

PSO 

3 

CO1        2   3     

CO2 2               

CO3 2               

CO4 2          2     

CO5 3               

CO6 3 2         3     

Avg 2.4 2      2   2.6     

1–Slight, 2 –Moderate, 3 –Substantial 



Course Code: 23BCVOE48011 No. of 

Credits: 

3 

Course 

Name: 

WASTE MANAGEMENT & POLLUTION 

CONTROL 

Prerequisites/Corequisites 

 Must have the basics knowledge of IWMD. 

 

COURSE EDUCATIONAL OBJECTIVES: 

 

CEO-1 To Understand the principal legislation governing waste management 

CEO-2 Apply the methodology for waste identification, segregation, classification and 

disposal and identify opportunities for waste minimization. 

 

 

COURSE CONTENT 

UNIT - I [10-hrs] 

Solid waste – sources and engineering classification, characterization, generation and 

quantification. 

Transport - collection systems, collection equipment, transfer stations, collection route 

optimization. 

UNIT-II [10-hrs] 

Solid Waste treatment methods - various methods of refuse processing, recovery, recycle 

and reuse, composting– aerobic and anaerobic, incineration, pyrolysis and energy recovery. 

Disposal methods – Impacts of open dumping, site se lection, sanitary land filling – design 

criteria and design examples, leachate and gas collection systems, leachate treatment. 

UNIT - III [08-hrs] 

Hazardous Waste Management- Introduction, Sources, Classification, Physico-chemical, 

Chemical and Biological Treatment of hazardous waste, regulations. 

Thermal treatment - Incineration and pyrolysis. 

UNIT – IV [06-hrs] 

Biomedical Waste management- Definition, sources, classification, collection, segregation 

Treatment and disposal. 

UNIT – V [08-hrs] 

Radioactive waste management - Definition, Sources, Low level and high level radioactive 

wastes and their management, Radiation standard by ICRP and AERB. 

COURSE OUTCOMES: 

Towards the end of the course the students will be able to: 

CO-1 To be able to understand components of solid waste management system. 

CO-2 To evaluate recovery, treatment and disposal alternatives for solid waste. 

CO-3 To understand the generation and management of hazardous waste. 



 

CO-4 
To study biomedical and radioactive waste management and to introduce concept of 

ewaste and soil remediation. 

CO-5 
To characterize and quantify waste generation and composition, identifying 

opportunities for reduction, reuse, and recycling. 

CO-6 
To develop and implement sustainable waste management and pollution control plans, 

incorporating principles of circular economy, waste hierarchy, and pollution 

prevention. 

Teaching method:-Chalk & Board/ PPT/Video Lectures 

Text books: 

[1] S. K. Garg, “Environmental Engineering (Volume II)”,Khanna Publishers Reference 

books: 

[1] B. C. Punmia, “Environmental Engineering (Volume II),” Khanna Publishers 

[2] H. S. Peavy, D.R. Rowe and G. Tchobanoglous, “Environmental Engineering”, MGH. 

 

 

Mapping of COs with POs and PSOs 

CO/POs PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO 

1 

PSO 

2 

PSO 

3 

CO1 2     3        2  

CO2 2     3        2  

CO3 3     3        2  

CO4 3     3        3  

CO5 2     3        3  

CO6 3     3        3  

Avg 1.5     3        1.5  

1–Slight, 2 –Moderate, 3 –Substantial 



UNIT - I [14-hrs] 

Components of PMS and their activities; Major steps in implementing PMS; Inputs; Design, 

Construction and Maintenance; Rehabilitation and Feedback systems; Pavement Maintenance 

Management Components of Maintenance Management and Related Activities– Network and 

Project Level Analysis; Prioritization Techniques and Formulation of Maintenance Strategies. 

UNIT-II [12-hrs] 

Techniques for functional and structural evaluation of pavements: Serviceability 

Concepts; Visual Rating; Pavement Serviceability Index; Roughness Measurements ;Distress 

Modes – Cracking, Rutting, etc. 

UNIT - III [12-hrs] 

Pavement Deflection – Different Methods and BBD, Skid Resistance, Roughness, Safety – 

Aspects; Inventory System. Causes of Deterioration, Traffic and Environmental Factors. 

UNIT – IV [10-hrs] 

Pavement Performance Modelling Approaches and Methods of Maintaining WBM, Bitumen 

and Cement Concrete Roads, Quality Assurance; Quality Control – ISO 9000, Sampling 

Techniques – Tolerances and Controls related to Profile and Compaction 

UNIT – V [10-hrs] 

Pavement rehabilitation techniques: overlay design procedures, recycling of flexible and 

rigid pavements. 

Course Code: 23BCVOE48023 No. of 

Credits: 

3 

Course Name: PAVEMENT DESIGN 

Prerequisites/Corequisites 

 Must have the basics knowledge of pavement construction. 

 

COURSE EDUCATIONAL OBJECTIVES: 

 

CEO-1 To describe the basic components of a Pavement Management System, as well as 

provides some historical perspective on the evolution of PMS over the last 20 

years. 

CEO-2 To discuss how the products of that system can be used as tools to aid in the 

development and decision making process for the pavement maintenance and 

construction program. 

COURSE CONTENT 
 

COURSE OUTCOMES: 

Towards the end of the course the students will be able to: 

CO-1  Ability to understand various components of PMS and their activities. 

CO-2 Ability to design rigid pavement by various methods. 

CO-3 Ability to check Pavement Performance. 

CO-4 Ability to understand Pavement rehabilitation techniques 

CO-5 Assess and select suitable pavement materials and evaluate construction methods and 

quality control measures 

CO-6 Application of numerical modelling and simulations 


