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VISION

Leadership in Quality Technical Education, Interdisciplinary Research &

Innovation, with a Focus on Sustainable and Inclusive Technology.

MISSION

» To deliver outcome-based Quality education, emphasizing on experiential
learning with the state-of-the-art infrastructure.

» To create a conducive environment for interdisciplinary research and
innovation.

» To develop professionals through holistic education focusing on individual
growth, discipline, integrity, ethics and social sensitivity.

» To nurture industry-institution collaboration leading to competency
enhancement and entrepreneurship.

» To focus on technologies that are sustainable and inclusive, benefiting all

sections of the society.

QUALITY POLICY

Achieving Excellence in Technical Education, Research and Consulting through
an Outcome Based Curriculum focusing on Continuous Improvement and

Innovation by Benchmarking against the global Best Practices.

CORE VALUES

Professionalism, Commitment, Integrity, Team Work, Innovation
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Glossary of Abbreviations

1. AS Aerospace Engineering

2. BS Basic Sciences

3. BT Biotechnology

4. CH Chemical Engineering

S. CHY Chemistry

6. CIE Continuous Internal Evaluation

7. CS Computer Science & Engineering

8. Cv Civil Engineering

9. EC Electronics & Communication Engineering
10. EE Electrical & Electronics Engineering

11. EI Electronics & Instrumentation Engineering
12. ET Electronics & Telecommunication Engineering
13. GE Global Elective

14. HSS Humanities and Social Sciences

15. IM Industrial Engineering & Management

16. IS Information Science & Engineering

17. L Laboratory

18. MA Mathematics

19. MBT M. Tech in Biotechnology

20. MCE M. Tech. in Computer Science & Engineering
21. MCN M. Tech. in Computer Network Engineering
22. MCS M. Tech. in Communication Systems

23. MDC M. Tech. in Digital Communication

24. ME Mechanical Engineering

25. MHT M. Tech. in Highway Technology

26. MIT M. Tech. in Information Technology

27. MMD M. Tech. in Machine Design

28. MPD M. Tech in Product Design & Manufacturing
29. MPE M. Tech. in Power Electronics

30. MSE M. Tech. in Software Engineering

31. MST M. Tech. in Structural Engineering

32. MVE M. Tech. in VLSI Design & Embedded Systems
33. N Internship

34. P Projects (Minor / Major)

35. PHY Physics

36. SDA Skill Development Activity

37. SEE Semester End Examination

38. T Theory

39. TL Theory Integrated with Laboratory

40. VTU Visvesvaraya Technological University
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Sl. No | Core Department | Program Code
1. BT M. Tech in Biotechnology MBT
2. CS M. Tech in Computer Science & Engineering MCE
3. CS M. Tech in Computer Network Engineering MCN
4. Cv M. Tech in Structural Engineering MST
S. Cv M. Tech in Highway Technology MHT
6. EC M. Tech in VLSI Design & Embedded Systems | MVE
7. EC M. Tech in Communication Systems MCS
8. EE M. Tech in Power Electronics MPE
9. ET M. Tech in Digital Communication MDC
10. IS M. Tech in Software Engineering MSE
11. IS M. Tech in Information Technology MIT
12. ME M. Tech in Product Design & Manufacturing MPD
13. ME M. Tech in Machine Design MMD
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VISION

Excel in Education, Research and Consultancy in Civil Engineering with emphasis on

Sustainable development

MISSION

1. Disseminating and integrating the knowledge of civil engineering and allied fields.

2. Enhancing industry-institute interaction leading to interdisciplinary research

3. Imbibing wide-range of skills in cutting-edge technology for sustainable
development

4. Motivate entrepreneurship and professional ethics to serve the society.

PROGRAMME OUTCOMES (PO)

M. Tech in Structural Engineering graduates will be able to:

PO1: Independently carry out research / investigation and development work to solve
practical problems in Structural Engineering.

PO2: Write and present a substantial technical report/document in the area of
Structural Engineering

PO3: Demonstrate a degree of mastery in use of materials, analysis and design for
structural components.

PO4: Use modern tools for analysis and design of structural systems.

POS5: Adopt safety and ethical practices in structural design for a sustainable
environment.

POG6: Exhibit multidisciplinary and managerial skills, with a commitment to lifelong
learning.
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INDEX
Sl. No. | Course Code | Course Title Page No.
1. 22MATI11AT Computational Mathematics
2. 22MST12TL Computational Structural Mechanics
3. 22MST13T Advanced Design of Reinforced Concrete Structures
4. 22MST14L Analysis and Design of Structures using STAADPRO
Elective A (Professional Elective)
S. 22MST1A1T Finite Element Method of Analysis
0. 22MST1A2T Forensic Engineering and Rehabilitation of Structures
7. 22MST1A3T High Rise Structures
Elective B (Professional Elective)
8. 22MST1BI1T Advanced Structural Analysis
9. 22MST1B2T Mechanics of Deformable Bodies
10. 22MST1B3T Design of Masonary Structures
11. 22IM21T Research Methodology
12. 22MST22TL Structural Dynamics
13. 22MST23T Advanced Design of Steel Structures
Elective C (Professional Elective)
14. 22MST2CI1T Design of Concrete Bridges
15. 22MST2C2T Design for Safety
16. 22MST2C3T Precast Concrete structures
Elective D (Global Elective)
17. 22MST2CA4T Sustainable Construction Practices
18. 22BT2D0O1T Bioinspired Engineering
19. 22BT2D02T Health Informatics
20. 22CS2DO03T Business Analytics
21. 22CV2D04T Industrial and Occupational Health and Safety
22. 22CV2D0ST Intelligent Transportation Systems
23. 22EC2D06T Electronic System Design
24. 22EC2DO07T Evolution of Wireless Technologies
25. 22ET2D08T Tracking and Navigation Systems
26. 22IM2D09T Project Management
27. 22IS2D10T Database and Information Systems
28. 22IS2D11T Management Information Systems
29. 22MAT2D12T | Statistical and Optimization Methods
30. 22ME2D13T Industry 4.0
31. 22MST24L Analysis and Design of Structures using ETabs
32. 22HSS25T Professional Skills Development-I
33. 22MST31T Advanced Construction Materials
34. 22MST32N Internship
35. 22MST33P Minor Project
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Elective E (Professional Elective)
36. 22MST3EIT Structural Reliability
37. 22MST3E2T Earthquake Resistant Structures
38. 22MST3E3T Stability of Structures
39. 22MST41P Major Project
40. 22HSS42 Professional Skills Development-II
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SEMESTER: I
Course Code [:[{22MAT11AT CIE Marks 11100
COMPUTATIONAL MATHEMATICS
Credits L-T-P |:[3-1-0 SEE Marks 11100
Hours :|42L+28T Common Course (MPD, MMD, MPE, MBT, MST, MHT)|SEE Durations |:|3 Hrs
Faculty Coordinator: |Dr. A Sujatha
UNIT - I |09 Hrs

Vector Spaces and Orthogonality: Vector spaces and subspaces, linear independence, basis and dimension,
four fundamental subspaces, change of basis. Inner product, orthogonal vectors, orthogonal projections,
orthogonal bases. Eigen subspaces, Gram-Schmidt orthogonalization process, QR factorization and singular
value decomposition.

UNIT - II 09 Hrs

Multiple Random variables: Joint probability mass functions and probability density functions, marginal
density function, conditioning of random variables, statistical independence, correlation and covariance
functions, covariance and correlation matrices, transformation of random variables, Markov and Chebyshev
inequalities, Gaussian distribution-Multivariate normal density and its properties.

UNIT - III |08 Hrs

Principal component analysis and Factor analysis:

Overview of principal component analysis and factor analysis, eigen structure of covariance or correlation matrix.
Principal component-standardized variables, covariance matrices. Factor model-principal component method,
maximum likelihood method, factor scores, factor rotation.

UNIT - IV |08 Hrs

Engineering optimization: Engineering applications of optimization, statement of an optimization
problem-design vector, design constraints, constraint surface, objective function and objective function surface.
Multivariable optimization with inequality constraints-Kuhn-Tucker conditions, constraint qualification.

UNIT - V |08 Hrs

Numerical solution of differential equations:
Boundary value problems—finite difference method for linear and nonlinear problems, shooting method and
Galerkin method. Finite difference methods for parabolic, elliptic and hyperbolic partial differential equations.

Course Outcomes:
After going through this course the student will be able to:

[lustrate the fundamental concepts of distributions, linear algebra, differential equations and

CO1]: ... . . ) . . . )
optimization arising in various fields engineering.

Derive the solution by applying the acquired knowledge and skills of
CO2|:[statistical/numerical/optimization techniques to solve problems of probability distributions,
linear algebra and differential equations.

Evaluate the solution of the problems using appropriate statistical numerical and optimization

CO3|: techniques to the real world problems arising in many practical situations.

Compile the overall knowledge of probability distributions, linear algebra and optimization

CO4|: methods gained to engage in life — long learning.

Reference Books

1. Richard A Johnson and Dean W Wichern, “Applied Multivariate Statistical Analysis”, Pearson Prentice Hall,
6th Edition, 2007, , ISBN-13: 978-0-13-187715-3, ISBN-10: 0-13-187715-1.

2. Gilbert Strang, “Linear Algebra and its Applications”, Cengage Learning, 4th Edition, 2006, ISBN
97809802327.

3. Edgar G. Goodaire “Linear Algebra: Pure & Applied Kindle Edition”, World Scientific, 1st Edition, 2013,
ISBN-13: 978-9814508360.

4. M K Jain, S. R. K. Iyengar, R. K. Jain; Numerical methods for scientific and engineering computation; New Age
International Publishers; 6th edition; 2012; ISBN-13: 978-81-224-2001-2.

S. Singiresu S. Rao, Engineering Optimization Theory and Practice, New Age International (P)Ltd., 3rd edition,
ISBN: 81-224-1149-5.
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Scheme of Continuous Internal Evaluation (CIE): 20 + 40 + 40 = 100

QUIZZES: Quizzes will be conducted in online/offline mode. Two quizzes will be conducted & Each Quiz will be
evaluated for 10 Marks. The sum of two quizzes will be the Final Quiz marks.

TESTS: Students will be evaluated in test, descriptive questions with different complexity levels (Revised Bloom’s
Taxonomy Levels: Remembering, Understanding, Applying, Analyzing, Evaluating, and Creating). Two tests will
be conducted. Each test will be evaluated for S0 Marks, adding upto 100 Marks. Final test marks will be reduced
to 40 Marks.

EXPERIENTIAL LEARNING: Students will be evaluated for their creativity and practical implementation of the
problem. Case study-based teaching learning and Program specific requirements (15), Video based
seminar/presentation/demonstration (25) adding upto 40 marks.

Scheme of Semester End Examination (SEE) for 100 marks: The question paper will have FIVE questions
with internal choice from each unit. Each question will carry 20 marks. Student will have to answer one full
question from each unit.

Rubric for CIE & SEE Theory courses

RUBRIC for RUBRIC for SEE
SLNo Content Marks |Q. No |Comntents Marks
Quizzes - Q1 & Q2 20 | Each unit consists of TWO questions of 20 Marks each. Answer FIVE
2 |Tests - T1 & T2 10 full questions selecting ONE from each unit (1 to 5).
Experiential Learning - EL1 & EL2 40 | 1&2 |Unit-1: Question 1 or 2 20
Total Marks 100| 3 &4 |Umt-2: Queston 3 or 4 20
5 & 6 |Unit-3: Question 5 or 6 20
7 & 8 |Unit-4: Queston 7 or 8 20
9 & 10 |Unit-5: Question 9 or 10 20
Total Marks| 100
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SEMESTER: I
Course Code [:|22MST12TL COMPUTATIONAL STRUCTURAL MECHANICS |CIE Marks 11100
Credits L-T-P |:|3-0-1 (Theory & Practice) SEE Marks 11100
Hours :[42L + 28P (Professional Core - 1) SEE Durations |:|3 Hrs
Faculty Coordinator: | DR.Ravindra.R
UNIT - I |8 Hrs

Static and Kinematic indeterminacy of rigid jointed frames, trusses and grids. Concepts of stiffness and
flexibility, Properties of stiffness and flexibility matrix. Relationship between stiffness matrix and flexibility
matrix.

UNIT - II |8 Hrs

Development of structure stiffness matrices for two dimensional rigid jointed structures using basic fundamental
approach, development of flexibility matrix for two dimensional determinate rigid jointed structures.

UNIT - III |9 Hrs

Displacement-transformation matrix using Stiffness Method, Development of global stiffness matrix for
continuous beams, plane trusses and rigid plane frames (having not more than six degrees of freedom — 6x6
stiffness matrix) ,Analysis of continuous beams, plane trusses and rigid plane frames by stiffness method (having
not more than 3 degrees of freedom — 3x3 stiffness matrix).Analysis considering effect of sinking of supports,
temperature, linear and rotational springs.

UNIT - IV |9 Hrs

Development of element stiffness matrix, global stiffness matrix by direct stiffness method for two dimensional
beams, frames and trusses (having not more than six degrees of freedom — 6x6 stiffness matrix), Analysis of
continuous beams, plane trusses and rigid plane frames by direct stiffness method (having not more than 3
degrees of freedom — 3x3 stiffness matrix).(Note- matrix of order 6 x 6 to be supplied)

UNIT - V |8 Hrs

Principles of analysis of three dimensional space truss, grid structures using direct stiffness method-
development of structure stiffness matrix. Numerical problems restricted to three degrees of freedom.(Note-
matrix of order 6 x 6 to be supplied)

LABORATORY |28 Hrs

Analysis using MATLAB Software(Note- matrix of order 6 x 6 to be supplied)

1) Analysis of 2D plane trusses by displacement transformation stiffness method.

2) Analysis of 2D rigid plane frames by displacement transformation stiffness method.
3) Analysis of 2D plane trusses by direct stiffness method.

4) Analysis 2D rigid plane frames by direct stiffness method.

5) Analysis of grid beams.

6) Analysis of three dimensional pin jointed structures

Course Outcomes:
After going through this course the student will be able to:

co1l’ :|Demonstrate the concepts of matrix methods to develop co-ordinate system for trusses,
beams,and frames and to develop stiffness and flexibility matrix by elementary approach.
coal’ Apply knowledge of local and global coordinate system to develop displacement transformation
matrices and structure stiffness matrix.
:|Analyze two and three dimensional structures using matrix methods by analytical methods and
CO3 . .
software tools with different degrees of freedom.
CO4|:|Evaluate response of structural elements under different support conditions.

Reference Books

1. Computational Structural Mechanics, S.Rajasekaran, G. Sankarasubramanian, 7th Edition,
2015,Prentice-Hall of India Pvt Ltd, , NewDelhi-110092.ISBN-13: 978-8120317345,ISBN-10:8120317343.

2. Computer Analysis of Framed Structures, Damodar Maity, 2007, I K International Publishing House Pvt. Ltd.,
ISBN-13: 978-8189866198.

3. Getting started with MatLab ,Rudra Pratap, 2010,0xford University Press, ISBN: -13:978-0-19-806919-5

4. Matlab An introduction with applications,Amos Gilat, 4th edition 2012, Wiley Publications, ISBN-13:
978-8126537204.
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Scheme of Continuous Internal Evaluation (CIE): 10 + 30 + 30 + 30 = 100

QUIZZES: Quizzes will be conducted in online/offline mode. Two quizzes will be conducted & Each Quiz will be
evaluated for 10 Marks. The average of two quizzes will be the Final Quiz marks.

TESTS: Students will be evaluated in test, descriptive questions with different complexity levels (Revised Bloom’s
Taxonomy Levels: Remembering, Understanding, Applying, Analyzing, Evaluating, and Creating). Two tests will
be conducted. Each test will be evaluated for SO Marks, adding upto 100 Marks. Final test marks will be reduced
to 30 Marks.

EXPERIENTIAL LEARNING: Students will be evaluated for their creativity and practical implementation of the
problem. Case study-based teaching learning and Program specific requirements (10), Video based seminar
/presentation /demonstration (20) adding upto 30 marks.

Laboratory: Conduction of laboratory exercises, Lab report & observation & analysis (30 Marks), Lab Test (10
Marks) & Innovative Experiment/Concept Design & Implementation (10 Marks) adding up to 50 Marks. The final
marks will be reduced to 30 Marks.

Scheme of Semester End Examination (SEE) for 100 marks: Each unit consists of TWO Questions of 16 Marks
each. Answer FIVE full questions selecting one from each unit (from 1 to 5). Question No. 11 is compulsory
(Laboratory component) for 20 Marks.

Rubric for CIE & SEE for Integrated Theory courses with Laboratory

RUBRIC of CIE RUBRIC of SEE
SLNo Content Marks |Q. No ‘contents Marks
1 |Quizzes - Q1 & Q2 10 Each unit consists of TWO questions of 16 Marks each. Answer FIVE
full questions selecting ONE from each unit (1 to 5).
2 |Tests - T1 & T2 30 Question No. 11 is compulsory [Laboratory component] for 20 Marks.
3 |Experiential Learning - EL1 & EL2 30 1 & 2 |Unit-1: Question 1 or 2 16
4 |Laboratory 30 3 & 4 |Unit-2: Queston 3 or 4 16
7 & 8 |Unit-4: Question 7 or 8 16
9 & 10 |Unit-5: Question 9 or 10 16
NO SEE for Laboratory
11 |Laboratory Component ([Compulsory] 20
Total Marks 100
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SEMESTER: I
Course Code [:|22MST13T ADVANCED DESIGN OF REINFORCED CIE Marks 11100
Credits L-T-P [:|3-1-0 CONCRETE STRUCTURES SEE Marks 11100
Hours :[42L+28T (Professional Core - 1) SEE Durations |:|3 Hrs
Faculty Coordinator: |Dr.B.C.Udayashankar
UNIT - I |8 Hrs

Slabs: Yield line theory for analysis of slabs: Equilibrium and virtual work methods of analysis, Rectangular
slabs and triangular slabs with various edge conditions — yield line patterns, Circular slabs.

UNIT - II |8 Hrs

Grid floors and Flat slabs: General features, Rigorous and approximate methods of analysis, Design and detailing
of grid floors. Design and detailing of flat slabs including unbalanced column moments.

UNIT - III |9 Hrs

Elevated Water tanks: Design and detailing of overhead water tanks with circular shell shaped and cylindrical
shaft .

UNIT - IV |9 Hrs

Silos (circular) and bunkers: analysis, design and detailing of side walls, hopper bottoms.(Expression for Airy's
and Jansen theory need to be supplied)

UNIT - V |8 Hrs

Deep Beams:General features,parameters influencing design, strut and tie model,flexible bending stress.Design
of brackets and corbels:Introduction,load transfer, Dimensioning , Analysis and design

Course Outcomes:
After going through this course the student will be able to:

CO1|:|[Apply principles of RCC to design slabs and walls

CO2|:|Estimate the loads to assess critical bending moments, shear forces and torsion

CO3|:[Design RCC walls and slabs subjected to various loading combinations

CO4 |:|Detailing of reinforcement for RCC structures

Reference Books

1. Reinforced Concrete Structures, R Park and T Paulay, 2nd Edition, 2013. John Wiley & Sons,
USA,ISBN:9780471659174.

2. Design of Reinforced concrete Structures, S. Ramamrutham, 2nd Edition, 2015 Dhanpat Rai Publishing Co
Pvt Ltd., ISBN 978-9384559984.2.

3. Advanced Reinforced Concrete Design, P. C. Varghese, PHI Learning Pvt. Ltd., 2nd Edition, 2009, ISBN:
812032787X, 9788120327870.3.

4. Advanced Reinforced concrete structures ,Dr N.Krishna Raju 2018, CBS Publishers and
distributors,ISBN:81239-1225-0.4.

Scheme of Continuous Internal Evaluation (CIE): 20 + 40 + 40 = 100

QUIZZES: Quizzes will be conducted in online/offline mode. Two quizzes will be conducted & Each Quiz will be
evaluated for 10 Marks. The sum of two quizzes will be the Final Quiz marks.

TESTS: Students will be evaluated in test, descriptive questions with different complexity levels (Revised Bloom’s
Taxonomy Levels: Remembering, Understanding, Applying, Analyzing, Evaluating, and Creating). Two tests will
be conducted. Each test will be evaluated for S0 Marks, adding upto 100 Marks. Final test marks will be reduced
to 40 Marks.

EXPERIENTIAL LEARNING: Students will be evaluated for their creativity and practical implementation of the
problem. Case study-based teaching learning and Program specific requirements (15), Video based
seminar/presentation/demonstration (25) adding upto 40 marks.

Scheme of Semester End Examination (SEE) for 100 marks: The question paper will have FIVE questions
with internal choice from each unit. Each question will carry 20 marks. Student will have to answer one full
question from each unit.
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Rubric for CIE & SEE Theory courses
RUBRIC for RUBRIC for
SLNo Content Marks |Q. No |Comnitents Marks
1 |Quizzes - Q1 & Q2 20 | Each unit consists of TWO questions of 20 Marks each. Answer FIVE
2 |Tests - T1 & T2 40 full questions selecting ONE from each unit (1 to 5)-
Experiential Learning - EL1 & EL2 40 1 &2 [Unit-1: Question 1 or 2 20
Total Marks 100 3 &4 |Unit-2: Queston 3 or 4 20
5 & 6 |Unit-3: Question 5 or 6 20
7 & 8 |Unit-4: Question 7 or 8 20
9 & 10 |Unit-5: Question 9 or 10 20
Total Marks| 100
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SEMESTER: I
Course Code [:|22MST14L ANALYSIS AND DESIGN OF STUCTURES USING |CIE Marks 150
Credits L-T-P |[:[1-0-1 STAAD PRO SEE Marks 1[50
Hours :[14L + 28P (Coding / Skill Laboratory) SEE Durations |:|3 Hrs
Faculty Coordinator: |Prof.Dhanush S/Prof. Ashwin Thammiah /Prof.Shriti Badami
Content |28 Hrs

1. Analysis of a Plane Truss 2. Analysis of a Space Truss 3. Analysis of Continuous Beams 4. Analysis of Plane Fr{
5. Analysis of Space Frames 6. Analysis of Retaining Walls

7. Analysis of Grid Plates 8. Analysis and Design of Multi-Storey RCC Building 9. Analysis and Design of Multi-Stq
11. Analysis and Design of Buildings subjected to Earthquake Loads (Response Spectrum)

12. Analysis and Design of Buildings subjected to Wind Loads

Course Outcomes:
After going through this course the student will be able to:
CO1|:|Apply knowledge of Structural Analysis and Design to model and analyze structures on Staad
Pro.
CO2|:[Analyze a building component subjected to various loads using Staad Pro.

CO3|: [Design various building components as per Codal Provisions using Staad Pro.

CO4 |: [Distinguish between the various static and dynamics types of analyses performed on structures 1

Reference Books

1. T.S.Sarma, Staad Pro V8i for Beginners: With Indian Examples, 1st edition, Notion Press, 2014, ISBN
978-9384381684

2. Sham Tickoo, Exploring Bentley STAAD.Pro CONNECT Edition , 1st Edition, Cadcim Technologies, 2018, ISBN
978-1942689744

3.1S 1893: 2016 (PART 1), CRITERIA FOR EARTHQUAKE RESISTANT DESIGN OF STRUCTURES, SIXTH
REVISION, BUREAU OF INDIAN STANDARDS, 2016

4. 1S 875: 2015 (PART 3), DESIGN LOADS(OTHER THAN EARTHQUAKE) FOR BUILDINGS AND STRUCTURES,
THIRD REVISION, BUREAU OF INDIAN STANDARDS, 2015

Scheme of Continuous Internal Evaluation (CIE- Laboratory) : Only LAB Course 30 + 10 + 10 = 50. The
Laboratory session is held every week as per the timetable and the performance of the student is evaluated in
every session. The average of marks over number of experiments conducted over the weeks is considered for 30
Marks i.e (Lab Report, Observation & Analysis). The students are encouraged to implement additional innovative
experiments in the lab (10 marks). At the end of the semester a test is conducted for 10 Marks (Lab Test). This
adds to 50 Marks.
Scheme of Semester End Examination (SEE- Laboratory) : Only LAB Course 40 + 10 =50. Students will be
evaluated for Write-up, Experimental Setup, Experiment Conduction with Results, Analysis & Discussions for 40
Marks and Viva will be conducted for 10 Marks adding to 50 Marks.

Only LAB Courses with 50 Marks

RUBRIC FOR CIE RUBRIC FOR SEE
Sl.No Content Marks Content Marks

Write Up, Setup, Conduction

1 Results, Analysis & Discussions 30 1. Write Up, Setup, Conduction 40
5 Innovative Experiment/Concept 10 2. Results, Analysis & Discussions

" |Design & Implementation
3 |Laboratory Internal 10 |Viva Voce 10

Total Marks S50 Total Marks| 50
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SEMESTER: I
Course Code [:|22MST1A1T CIE Marks 11100
Credits L.TP 1:13-0-0 FINITE ELEMENT METHOD OF ANALYSIS SEE Marks 1100
Hours :[42L Elective A (Professional Elective) SEE Durations |:|3 Hrs
Faculty Coordinator: |Dr.T.Raghavendra
UNIT - I |9 Hrs

Basic concepts of elasticity — kinematics and static variables for various types of structural problems —
approximate method of structural analysis — Rayleigh-Ritz method — Difference between Finite Difference Method
and Finite Element Method - variational method and minimization of energy approach for element formulation -
principles of finite element method — advantages & disadvantages — finite element procedure — finite elements
both first and second order elements used for one, two and three dimensional problems.

UNIT - II |8 Hrs

Nodal displacement parameters — convergence criteria — compatibility requirements — geometric invariance —
shape function — polynomial form of displacement function — generalized and natural coordinates — Lagrangian
interpolation function.

UNIT - III |9 Hrs

Serendipity and Lagrangian family of elements — shape functions for one, two and three dimensional first and
second order elements — Hermite shape function for beam formulation — Numerical problems to interpolate nodal
variables using shape function. Formulation of one-dimensional bar element, two- and three-noded elements
using Lagrangian shape function - — numerical analysis of simple bars and plane trusses

UNIT - IV |8 Hrs

Two noded beam element formulation using Hermite shape function — Jacobian transformation matrix —
strain-displacement matrix — stiffness matrix — consistent load vector — Gauss quadrature for numerical
integration — numerical analysis of simple beams. Iso-parametric elements — sub-parametric and
super-parametric elements — Formulation of two-dimensional three-noded triangular (CST) element

UNIT -V 8 Hrs

Formulation of four-noded quadrilateral element, and its application to plane stress, plane strain and
axis-symmetric problems — application of Gauss quadrature for numerical integration — Numerical problems.
Element aspect ratio — mesh refinement vs. higher order elements — numbering of nodes to minimize bandwidth —
static condensation technique — introduction to non-linear analysis — geometric and material non-linearity with
examples.

Course Outcomes:
After going through this course the student will be able to:

CO1|:|[Apply the principles of approximate numerical methods and identify non-linearity of structures

CO2|[:|Use Finite Element Method for formulation of stiffness matrix and load vector for bar, beam,
truss, three noded and four noded elements

CO3|:|Solve continuum problems using finite element analysis

CO4|: [lllustrate the concept of condensation and minimization of matrix bandwidth, gauss quadrature
and mesh refinement

Reference Books

1. CS Krishnamoorthy, Finite Element Analysis — Theory and Programming, 2nd edition, McGraw Hill Education,
2017, ISBN: 978-0074622100

2. RD Cook, DS Malkus, ME Plesha and RJ Witt, Concepts and Applications of Finite Elements Analysis, Fourth
edition, Wiley, 2007, ISBN: 978-8126513369

3. OC Zienkiewicz, RL Taylor and JZ Zhu, The Finite Element Method: Its Basis and Fundamentals, 7th edition,
Butterworth-Heinemann, 2013, ASIN: BOOFH1FRXM

4. KJ Bathe, Finite Element Procedures, Second edition, Klaus-Jurgen Bathe, 2014, ISBN: 978-0979004957
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Scheme of Continuous Internal Evaluation (CIE): 20 + 40 + 40 = 100

QUIZZES: Quizzes will be conducted in online/offline mode. Two quizzes will be conducted & Each Quiz will be
evaluated for 10 Marks. The sum of two quizzes will be the Final Quiz marks.

TESTS: Students will be evaluated in test, descriptive questions with different complexity levels (Revised Bloom’s
Taxonomy Levels: Remembering, Understanding, Applying, Analyzing, Evaluating, and Creating). Two tests will
be conducted. Each test will be evaluated for 50 Marks, adding upto 100 Marks. Final test marks will be reduced
to 40 Marks.

EXPERIENTIAL LEARNING: Students will be evaluated for their creativity and practical implementation of the
problem. Case study-based teaching learning and Program specific requirements (15), Video based
seminar/presentation/demonstration (25) adding upto 40 marks.

Scheme of Semester End Examination (SEE) for 100 marks: The question paper will have FIVE questions
with internal choice from each unit. Each question will carry 20 marks. Student will have to answer one full
question from each unit.

Rubric for CIE & SEE Theory courses

RUBRIC for RUBRIC for SEE
SLNo Content Marks |Q. No |Comntents Marks
Quizzes - Q1 & Q2 20 | Each unit consists of TWO questions of 20 Marks each. Answer FIVE
2 |Tests - T1 & T2 10 full questions selecting ONE from each unit (1 to 5).
Experiential Learning - EL1 & EL2 40 | 1&2 |Unit-1: Question 1 or 2 20
Total Marks 100| 3 &4 |Umt-2: Queston 3 or 4 20
5 & 6 |Unit-3: Question 5 or 6 20
7 & 8 |Unit-4: Queston 7 or 8 20
9 & 10 |Unit-5: Question 9 or 10 20
Total Marks| 100
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SEMESTER: I
Course Code [:|22MST1A2T FORENSIC ENGINEERING AND CIE Marks 11100
Credits L-T-P |[:|3-0-0 REHABILITATION OF STRUCTURES SEE Marks 11100
Hours :[42L Elective A (Professional Elective) SEE Durations |:|3 Hrs
Faculty Coordinator: |Dr.B.G.Anandkumar
UNIT - I |8 Hrs

Deterioration: Introduction, Cause of Deterioration of Concrete Structures, Diagnostic Methods and Analysis,
Preliminary Investigation, Experimental Investigations Using NDT, Load Testing, Corrosion Mapping, Core
Drilling, Other Instrumental Methods.

UNIT - II |9 Hrs

Influence on serviceability and durability: Effects Due To Climate, Temperature, Chemicals, Wear and Erosion,
Design and Construction Errors, Corrosion Mechanism, Effects Of Cover, Thickness and Cracking, Methods of
Corrosion Protection, Corrosion Inhibitors, Corrosion Resistant Steels, Coatings, Cathodic Protection.

UNIT - III |8 Hrs

Maintenance and repair strategies: Definitions, Maintenance, Repair And Rehabilitation, Facets of maintenance,
Importance Of Maintenance, Preventive Measures on Various Aspects, Inspection,
Assessment Procedure for Evaluating a Damaged Structures, Causes of Deterioration, Testing Techniques.

UNIT - IV |8 Hrs

Techniques Of Repair: Rust Eliminators, Polymers Coating for Rebar during Repair, Foamed Concrete,.
Mortar and Dry Pack, Gunite and Shotcrete, Epoxy Injection Mortar, Repair for Cracks, Shoring and
Underpinning.

UNIT - V |9 Hrs

Repair to Structures: Repairs to Overcome Low Member Strength Deflection, Cracking Chemical Disruption,
Weathering, Wear Fire, Leakage, Marine Exposure, Engineered Demolition Techniques for Dilapidated Structure,
Case Studies.

Course Outcomes:
After going through this course the student will be able to:

CO1|:|Identify the causes of failure in concrete structures

CO2|:|Analyze failures in concrete structures

CO3|:|Evaluate causes for failures in deteriorated concrete structures

CO4 |:|Develop simple and comprehensive solutions to rehabilitate deteriorated structures

Reference Books

1. Repair of concrete structures ,R T Allen and SC Edwards, Blakie and Sons ISBN 1352, 2009

2. Learning for failure from deficiencies in design construction and service , Raikar R.N, 2008, R & D Center
(SDCPL),.ISBN:12657-764-853-2318

3. Rehabilitation of Concrete Structures, B Vedivelli, ,2013, Standard publishers and distributors, ISBN:
978-8180141102

4. Distress and Repair of Concrete Structures, Norb Dellate Failure,Nov9,2009,Ist Edition,Woodhead Publishing
Series in Civil and Structural Engineering, Woodhead Publishing.

Scheme of Continuous Internal Evaluation (CIE): 20 + 40 + 40 = 100

QUIZZES: Quizzes will be conducted in online/offline mode. Two quizzes will be conducted & Each Quiz will be
evaluated for 10 Marks. The sum of two quizzes will be the Final Quiz marks.

TESTS: Students will be evaluated in test, descriptive questions with different complexity levels (Revised Bloom’s
Taxonomy Levels: Remembering, Understanding, Applying, Analyzing, Evaluating, and Creating). Two tests will
be conducted. Each test will be evaluated for S0 Marks, adding upto 100 Marks. Final test marks will be reduced
to 40 Marks.

EXPERIENTIAL LEARNING: Students will be evaluated for their creativity and practical implementation of the
problem. Case study-based teaching learning and Program specific requirements (15), Video based
seminar/presentation/demonstration (25) adding upto 40 marks.
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Scheme of Semester End Examination (SEE) for 100 marks: The question paper will have FIVE questions
with internal choice from each unit. Each question will carry 20 marks. Student will have to answer one full
question from each unit.
Rubric for CIE & SEE Theory courses
RUBRIC for RUBRIC for SEE
SLNo |Content Marks |Q. No |Comtents Marks
Quizzes - Q1 & Q2 20 Each unit consists of TWO questons of 20 Marks each. Answer FIVE
2  |Tests - T1 & T2 10 full questions selecting ONE from each unit (1 to 5).
Experiential Learning - EL1 & EL2 40 | 1&2 |Unit-1: Question 1 or 2 20
Total Marks 100| 3 &4 |Umt-2: Queston 3 or 4 20
5 & 6 |Unit-3: Question S5 or 6 20
7 & 8 |Unit-4: Queston 7 or 8 20
9 & 10 |Unit-5: Question 9 or 10 20
Total Marks| 100
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SEMESTER: I
Course Code [:|22MST1A3T CIE Marks 11100
Credits L-T-P [:|3-0-0 HIGH RISE STRUCTURES SEE Marks 11100
Hours :[42L Elective A (Professional Elective) SEE Durations |:|3 Hrs
Faculty Coordinator: |Prof.Dhanush S
UNIT - I |8 Hrs

Introduction to tall structures, Historical Background, Review of High-Rise Architecture, Functional
Requirements, Definition of Tall Buildings, Lateral Load Design Philosophy, Concept of Premium for Height,
Relative Structural Cost, Factors for Reduction in the Weight of Structural Frame

UNIT - II |8 Hrs

Structural Forms: Braced Frames, Rigid Frames, Infilled Frames, Shear Walls, Coupled Shear Walls.
Classification, types, behaviour, advantages, disadvantages for all the above mentioned systems.

UNIT - III |8 Hrs

Structural Forms: Tubular structures, Core structures, Outrigger structures. Classification, types, behaviour,
advantages, disadvantages for all the above mentioned systems.

UNIT - IV |9 Hrs

Modeling for Analysis, Assumptions, Approaches, High Rise Behaviour, Modelling for Approximate Analysis,
Modelling for Accurate Analysis, Reduction Techniques.

UNIT - V |9 Hrs

Case Studies: Empire State Building -New York City, Petronas Towers - Malaysia, Burj Al Arab - Dubai, Burj
Khalifa - Dubai, Shanghai Tower - China. And Future of Tall Buildings

Course Outcomes:
After going through this course the student will be able to:

CO1|:|Understand the importance and relevance of high rise structures in modern construction.

CO2|:|Illustrate the various structural forms using in high rise structures

CO3|: [Apply modelling techniques to predict the behaviour of high rise structures

CO4|:|[Compare and infer the challenges in design of High Rise Buildings of real life examples.

Reference Books

1. Taranath B.S., “Structural Analysis and Design of Tall Buildings”, McGraw Hill, 1988. ISBN-13 :
978-0070628786

2. Bryan Stafford Smith and Alexcoull, “Tall Building Structures - Analysis and Design”, John Wiley and Sons,
Inc., 2005. ISBN-13 : 978-0471512370

3. Beedle.L.S., “Advances in Tall Buildings”, CBS Publishers and Distributors, Delhi, 1986. ISBN-13 :
978-0442215996

4. Lin T.Y and Stotes Burry D, “Structural Concepts and systems for Architects and
Engineers”, John Wiley, 1988. ISBN-13 : 978-0471085386

Scheme of Continuous Internal Evaluation (CIE): 20 + 40 + 40 = 100

QUIZZES: Quizzes will be conducted in online/offline mode. Two quizzes will be conducted & Each Quiz will be
evaluated for 10 Marks. The sum of two quizzes will be the Final Quiz marks.

TESTS: Students will be evaluated in test, descriptive questions with different complexity levels (Revised Bloom’s
Taxonomy Levels: Remembering, Understanding, Applying, Analyzing, Evaluating, and Creating). Two tests will
be conducted. Each test will be evaluated for 50 Marks, adding upto 100 Marks. Final test marks will be reduced
to 40 Marks.

EXPERIENTIAL LEARNING: Students will be evaluated for their creativity and practical implementation of the
problem. Case study-based teaching learning and Program specific requirements (15), Video based
seminar/presentation/demonstration (25) adding upto 40 marks.

Scheme of Semester End Examination (SEE) for 100 marks: The question paper will have FIVE questions
with internal choice from each unit. Each question will carry 20 marks. Student will have to answer one full
question from each unit.
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Rubric for CIE & SEE Theory courses
RUBRIC for RUBRIC for
SLNo Content Marks |Q. No |Comnitents Marks
1 |Quizzes - Q1 & Q2 20 | Each unit consists of TWO questions of 20 Marks each. Answer FIVE
2 |Tests - T1 & T2 40 full questions selecting ONE from each unit (1 to 5)-
Experiential Learning - EL1 & EL2 40 1 &2 [Unit-1: Question 1 or 2 20
Total Marks 100 3 &4 |Unit-2: Queston 3 or 4 20
5 & 6 |Unit-3: Question 5 or 6 20
7 & 8 |Unit-4: Question 7 or 8 20
9 & 10 |Unit-5: Question 9 or 10 20
Total Marks| 100
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SEMESTER: I
Course Code [:|22MST1BI1T CIE Marks 11100
Credits L-T-P [:|3-0-0 ADVANCED STRUCTURAL ANALYSIS SEE Marks 11100
Hours :[42L Elective B (Professional Elective) SEE Durations |:|3 Hrs
Faculty Coordinator: |Dr.M.V Renuka Devi
UNIT - I 8 Hrs

Curved Beams Curved beams, Introduction, assumptions, derivation of WINKLER BACH equation, Radius to the
neutral surface of simple geometric figures, Limitation, Stress distribution in open curved members such as
Hooks and chain links, Stress distribution in closed rings and chain links. Deformations of open and closed
rings.

UNIT - II |9 Hrs

Beams on Elastic Foundations Governing differential equation for elastic line, Interpretation of constants, Infinite
beam with point load, moment & UDL with problems. Semi-infinite beams with point load and moment UDL with
problems over fixed and hinged support conditions.

UNIT - III |8 Hrs

Shear Centre Concept of shear center in torsion induced bending of beams, expression to the Shear Centre for
Symmetrical and Unsymmetrical Sections, Derivation of shear centre for angles, channel, semicircular and
built-up sections with numerical problems

UNIT - IV |8 Hrs

Unsymmetrical Bending (Asymmetrical Bending) Theory behind unsymmetrical bending, Assumptions, obtaining
the stresses in beams, simply supported and cantilever unsymmetrical beams subjected to inclined loading,
Deflections of unsymmetrical simply supported and cantilever beams with numerical problems.

UNIT - V |9 Hrs

Buckling of Non Prismatic Columns and Beam-Column Principle behind Euler’s theory of buckling, Governing
differential equation applied to buckling of columns and evaluation of constants for various boundary conditions,
Obtaining the characteristic equation for the buckling load of non-prismatic compound columns, Analysis of
Beam- column, conceptual theory of magnification stresses and deformations subjected to axial and different
types of lateral loads with numerical problems.

Course Outcomes:
After going through this course the student will be able to:

CO1|:|Explain concepts of stresses, moments, deformation and pressure in beams and columns

CO2|:|Examine the influence of stresses, moments, deformation and pressure on beams and columns

CO3|:[Analyze beams on elastic foundation, beam column and unsymmetrical bending and Shear
centre of beams

CO4|:|Evaluate stresses, moments, deformation and pressure in beams and columns

Reference Books

1. Srinath L.S (2000), Advanced Solid Mechanics TMH., New Delhi, ISBN-13 978-81-265-1336-9. 3

2. Boresi A.P., and Sidebottom O.M., (1985), Advanced Mechanics of Materials, John Wiley and sons in N.Y.,
ISBN 10: 0471843237 ISBN 13: 9780471843238

3. Den Hartog, (1952), Advanced Strength of Materials, McGraw Hill, N.Y., ISBN:9780486654072

4. William F. Riley, Leroy D. Sturges and Don H. Morris, (2001), Mechanics of Materials, John Wiley & Sons, New
Delhi, ISBN: 978-0-471-43446-7
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Scheme of Continuous Internal Evaluation (CIE): 20 + 40 + 40 = 100

QUIZZES: Quizzes will be conducted in online/offline mode. Two quizzes will be conducted & Each Quiz will be
evaluated for 10 Marks. The sum of two quizzes will be the Final Quiz marks.

TESTS: Students will be evaluated in test, descriptive questions with different complexity levels (Revised Bloom’s
Taxonomy Levels: Remembering, Understanding, Applying, Analyzing, Evaluating, and Creating). Two tests will
be conducted. Each test will be evaluated for S0 Marks, adding upto 100 Marks. Final test marks will be reduced
to 40 Marks.

EXPERIENTIAL LEARNING: Students will be evaluated for their creativity and practical implementation of the
problem. Case study-based teaching learning and Program specific requirements (15), Video based
seminar/presentation/demonstration (25) adding upto 40 marks.

Scheme of Semester End Examination (SEE) for 100 marks: The question paper will have FIVE questions
with internal choice from each unit. Each question will carry 20 marks. Student will have to answer one full
question from each unit.

Rubric for CIE & SEE Theory courses

RUBRIC for RUBRIC for SEE
SLNo Content Marks |Q. No |Comntents Marks
Quizzes - Q1 & Q2 20 | Each unit consists of TWO questions of 20 Marks each. Answer FIVE
2 |Tests - T1 & T2 10 full questions selecting ONE from each unit (1 to 5).
Experiential Learning - EL1 & EL2 40 | 1&2 |Unit-1: Question 1 or 2 20
Total Marks 100| 3 &4 |Umt-2: Queston 3 or 4 20
5 & 6 |Unit-3: Question 5 or 6 20
7 & 8 |Unit-4: Queston 7 or 8 20
9 & 10 |Unit-5: Question 9 or 10 20
Total Marks| 100
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SEMESTER: I
Course Code [:|22MST1B2T CIE Marks 1100
Credits L.TP 1-13-0-0 MECHANICS OF DEFORMABLE BODIES SEE Marks 1100
Hours :[42L Elective B (Professional Elective) SEE Durations |:|3 Hrs
Faculty Coordinator: |Dr.K.Madhavi
UNIT - I |9 Hrs

Analysis of stress: Introduction, stress, components of stress at a point in Cartesian coordinates (2D & 3D),
plane stress problems, equilibrium equations, stresses on inclined plane, stress transformation, principal
stresses, maximum shear stress, stress invariants hydrostatic and deviatoric stresses, octahedral stresses,
boundary conditions. Stress components (2D & 3D) in polar coordinates, equilibrium equations.

UNIT - II |8 Hrs

Analysis of strain: Strain, components of strain at a point in Cartesian coordinate’s, strain transformation,
principal strains,Maximum shear strain and octahedral strain. Strain Components in Polar Coordinate System.

UNIT - III |8 Hrs

Stress strain relations and compatibility equations: Generalized Hooke’s law, constitutive equations, lame’s
constants, compliance matrix, Saint vaint’s principle of superposition, compatibility equations for 3 dimensional
elements in Cartesian coordinates, compatibility equations for plane stress and plane strain problems in terms of
stress components, Naviers equations, boundary value problem, stress compatibility equations in polar
coordinate system. Constitutive Relations in Polar Coordinate System.

UNIT - IV |8 Hrs

Two - Dimensional Problems in Cartesian and Polar Coordinates: Biharmonic equation in Cartesian coordinates,
Airy’s stress functions, polynomials, as stress functions. Stress functions for plane stress and plane strain,
bending of cantilever and simply supported beams. Biharmonic equations in polar coordinates. Axisymmetric
problems, thick walled cylinder subjected to internal and external pressures, Effect of circular hole on stress
distribution.

UNIT-V 9 Hrs

Torsion of Prismatic Bars: Saint Venant’s Method, Prandtl’s Membrane Analogy, Torsion of

Rectangular Bar, Torsion of Thin Tubes.

Introduction to Plasticity: Stress — strain diagram in simpletension, perfectly elastic, Rigid — Perfectly plastic,
Linear work — hardening, Elastic Perfectly plastic, Elastic Linear work hardening materials, Failure theories ,
Yield Criteria, von Mises Yield Criterion, Tresca Yield Criterion, stress — space representation of yield criteria
through Westergard stress space.

Course Outcomes:
After going through this course the student will be able to:

CO1|:|[Explain the basic principles of Elasticity and plasticity

CO2|:|Analyse the behavior of objects under two and three dimensional state of stress

CO3|:|Evaluate the stress and strain in two and three dimensional problems.

CO4|:|Formulate equations governing the behavior of two and three dimensional solids.

Reference Books

1.Timoshenko & Goodier, Theory of Elasticity, 3rd edition, Tata McGraw-Hill Publishing Company,ISBN-10:
0070702608, ISBN-13: 978-0070070268

2.Advanced Mechanics of Solids, Srinath L.S, 3rd edition,2010, TataMcGraw Hill Publishing company ISBN-10:
0070858055 ISBN-13: 978-0070858053

3.T G Sitaram and L Govindaraju,Elasticity for Engineers, 1st edition,2016, I K International Pvt Ltd, ISBN —
978-93-85909-34-4

4.Chakrabarthy.T, Theory of Plasticity, 3rd Edition, Tata Mc.Graw Hill Book Co,ISBN-10:9380931719 ISBN-13:
9789380931715.
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Scheme of Continuous Internal Evaluation (CIE): 20 + 40 + 40 = 100

QUIZZES: Quizzes will be conducted in online/offline mode. Two quizzes will be conducted & Each Quiz will be
evaluated for 10 Marks. The sum of two quizzes will be the Final Quiz marks.

TESTS: Students will be evaluated in test, descriptive questions with different complexity levels (Revised Bloom’s
Taxonomy Levels: Remembering, Understanding, Applying, Analyzing, Evaluating, and Creating). Two tests will
be conducted. Each test will be evaluated for S0 Marks, adding upto 100 Marks. Final test marks will be reduced
to 40 Marks.

EXPERIENTIAL LEARNING: Students will be evaluated for their creativity and practical implementation of the
problem. Case study-based teaching learning and Program specific requirements (15), Video based
seminar/presentation/demonstration (25) adding upto 40 marks.

Scheme of Semester End Examination (SEE) for 100 marks: The question paper will have FIVE questions
with internal choice from each unit. Each question will carry 20 marks. Student will have to answer one full
question from each unit.

Rubric for CIE & SEE Theory courses

RUBRIC for RUBRIC for SEE
SLNo Content Marks |Q. No |Comntents Marks
Quizzes - Q1 & Q2 20 | Each unit consists of TWO questions of 20 Marks each. Answer FIVE
2 |Tests - T1 & T2 10 full questions selecting ONE from each unit (1 to 5).
Experiential Learning - EL1 & EL2 40 | 1&2 |Unit-1: Question 1 or 2 20
Total Marks 100| 3 &4 |Umt-2: Queston 3 or 4 20
5 & 6 |Unit-3: Question 5 or 6 20
7 & 8 |Unit-4: Queston 7 or 8 20
9 & 10 |Unit-5: Question 9 or 10 20
Total Marks| 100
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SEMESTER: I
Course Code [:|22MST1B3T CIE Marks 11100
Credits L-T-P [:|3-0-0 DESIGN OF MASONRY STRUCTURES SEE Marks 11100
Hours :[42L Elective B (Professional Elective) SEE Durations |:|3 Hrs
Faculty Coordinator: | Dr.Somanath Basutkar
UNIT - I |8 Hrs

Introduction, Masonry units, materials and types: History of masonry, historical buildings, Masonry arches,
domes and vaults: Components, classification and construction procedure

UNIT - II |8 Hrs

Characteristics of masonry constituents: Types of masonry units such as stone, bricks, concrete blocks, clay
blocks and stabilized mud blocks. Properties of masonry units like strength, modulus of elasticity and water
absorption. Masonry mortars — Classification and properties of mortars, selection of mortars

UNIT - III |8 Hrs

Strength of Masonry in Compression: Behaviour of Masonry under compression, strength and elastic properties,
factors influencing of compressive strength masonry, Effects of slenderness and eccentricity, water absorption,
curing, ageing and workmanship on compressive strength. Prediction of strength of masonry in Indian context

UNIT - IV |9 Hrs

Shear and Flexure Behavior of Masonry : Bond between masonry unit and mortar, test methods for determining
flexural and shear bond strengths, test procedures for evaluating flexural and shear strength, factors affecting
bond strength, effect of bond strength on compressive strength, flexure and shear strength of masonry. Concept
of Earthquake resistant masonry buildings

UNIT -V 9 Hrs

Design of load bearing masonry buildings: concept of basic compressive stress, Permissible compressive stress,
reduction factors. Increase in permissible stresses for eccentric vertical and lateral loads, permissible tensile and
shear stresses, Effective height of walls and columns, opening in walls, effective length, effective thickness,
slenderness ratio, eccentricity, load dispersion, arching action, lintels; Wall carrying axial load, eccentric load
with different eccentricity ratios, wall with openings, freestanding wall; Design of load bearing masonry for
buildings up to 3 to 8 storeys using BIS codal provisions

Course Outcomes:
After going through this course the student will be able to:

CO1|:[Choose appropriate masonry unit and mortar mixes for masonry construction

CO2|:[Distinguish wide range of materials for their suitability to arrive at feasible and optimal
solutions for masonry constructions

CO3|: [Appraise knowledge of structural masonry for advanced research and construction procedures

CO4|: [Design masonry buildings for sustainable development

Reference Books

1. Structural Masonry ,Hendry A.W, 2nd edition,Palgrave Macmillan, Macmillan Education Ltd. ,ISBN 10:
0333733096 ISBN 13:9780333733097

2. Masonry structures- Behavior and Design, Robert G Drysdale, Ahmad A Hamid, 3rd edition ,2008 Boulder,
CO : Masonry Society, , ISBN 1929081332 9781929081332

3. Structural Masonry, Jagadish K S, 2015, I K International Publishing House Pvt Ltd, ISBN — 10: 9384588660,
ISBN 13: 978-9384588663

4. Code Books:
IS 1905: 1987, Indian standard Specification for Code of Practice for Structural Use of Unreinforced
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Scheme of Continuous Internal Evaluation (CIE): 20 + 40 + 40 = 100

QUIZZES: Quizzes will be conducted in online/offline mode. Two quizzes will be conducted & Each Quiz will be
evaluated for 10 Marks. The sum of two quizzes will be the Final Quiz marks.

TESTS: Students will be evaluated in test, descriptive questions with different complexity levels (Revised Bloom’s
Taxonomy Levels: Remembering, Understanding, Applying, Analyzing, Evaluating, and Creating). Two tests will
be conducted. Each test will be evaluated for S0 Marks, adding upto 100 Marks. Final test marks will be reduced
to 40 Marks.

EXPERIENTIAL LEARNING: Students will be evaluated for their creativity and practical implementation of the
problem. Case study-based teaching learning and Program specific requirements (15), Video based
seminar/presentation/demonstration (25) adding upto 40 marks.

Scheme of Semester End Examination (SEE) for 100 marks: The question paper will have FIVE questions
with internal choice from each unit. Each question will carry 20 marks. Student will have to answer one full
question from each unit.

Rubric for CIE & SEE Theory courses

RUBRIC for RUBRIC for SEE
SLNo Content Marks |Q. No |Comntents Marks
Quizzes - Q1 & Q2 20 | Each unit consists of TWO questions of 20 Marks each. Answer FIVE
2 |Tests - T1 & T2 10 full questions selecting ONE from each unit (1 to 5).
Experiential Learning - EL1 & EL2 40 | 1&2 |Unit-1: Question 1 or 2 20
Total Marks 100| 3 &4 |Umt-2: Queston 3 or 4 20
5 & 6 |Unit-3: Question 5 or 6 20
7 & 8 |Unit-4: Queston 7 or 8 20
9 & 10 |Unit-5: Question 9 or 10 20
Total Marks| 100
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SEMESTER: I
Cour‘se Code |:|22IM21T RESEARCH METHODOLOGY CIE Marks 11100
Credits L-T-P |:|3-0-0 SEE Marks 11100
Hours :|42L Common Course to all M.Tech Programs |SEE Durations |: |3 Hrs
Faculty Coordinator: |Dr. Rajeswara Rao KV S
UNIT -1 8 Hrs

Research Problem: Problem Solving — General Problem Solving, Logical Approach, Soft System Approach,
Creative Approach, Group Problem Solving Techniques for Idea Generation. Formulation of Research
Problems — Approaches to Research Problem, Exploration for Problem Identification, Hypothesis
Generation and Formulation of the problem.

UNIT - II |9 Hrs

Research Design: Experimental Design — Principles of Experiment, Laboratory Experiment, Experimental
Design, Quasi Experimental Design, Action. Research, Validity and Reliability of Experiment and Quasi
Experiments. Ex Post Facto Research — Exploratory Research, Historical Research, Descriptive Research,
Field Studies, Survey Research, Qualitative Research Methods.

UNIT - III |8 Hrs

Research Design for Data Acquisition: Measurement Design — Primary types of Measurement scales,
Validity and Reliability Measurement, Sample Design — Non-Probability Sampling, Probability Sampling.
Data Collection Procedures — Sources of secondary data, Primary data collection methods, Validity and
Reliability of data collection procedures.

UNIT - IV |9 Hrs

Data Analysis: Exploratory Data Analysis, Statistical Estimation, Hypothesis Testing, Parametric Tests,
Non-Parametric Tests, Multiple Regression, Factor Analysis, Cluster Analysis

UNIT - V |8 Hrs

Research Proposal: Purpose, Types, Development of Proposal, Evaluation of Research Proposal.
Report Writing: Pre-writing consideration, Format of Reporting, Briefing, Best practices for Journal writing.

Course Outcomes:
After going through this course the student will be able to:

CO1| |Recognize the principles and concepts of research types, data types and analysis
: |procedures.
CO2| |Apply appropriate method for data collection and analyze the data using statistical
: | principles.
CO3| |Express research output in a structured report as per the technical and ethical
: |standards.
CO4|: [Develop a research design for the given engineering and management problem context.

Reference Books:

1. Krishnaswami, K.N., Sivakumar, A. I. and Mathirajan, M., Management Research Methodology,
Integration of Principles, Methods and Techniques, 17th Impression, Pearson India Education Services
Pvt. Ltd, 2018. ISBN: 978-81-7758-563-6

2. William M. K. Trochim, James P. Donnelly, The Research Methods Knowledge Base, 3rd Edition, Atomic
Dog Publishing, 2006, ISBN: 978-1592602919

3. Kothari C.R., Research Methodology Methods and Techniques, 4th Edition, New Age International
Publishers, 2019, ISBN: 978-93-86649-22-5.

4. Levin, R.I. and Rubin, D.S., Statistics for Management, 8th Edition, Pearson Education: New Delhi,
2017, ISBN-13- 978-8184957495.




) sonations Go, change the world
' RV College of Engineering

‘??"TA“Q?/ | Approved by AICTE

MNew Dehi

Autonomous
Institution Affilztesd
Lo Visvasvarava
Technological
Universily, Befagavi

Scheme of Continuous Internal Evaluation (CIE): 20 + 40 + 40 = 100

QUIZZES: Quizzes will be conducted in online/offline mode. Two quizzes will be conducted & Each Quiz
will be evaluated for 10 Marks. The sum of two quizzes will be the Final Quiz marks.

TESTS: Students will be evaluated in test, descriptive questions with different complexity levels (Revised
Bloom’s Taxonomy Levels: Remembering, Understanding, Applying, Analyzing, Evaluating, and Creating).
Two tests will be conducted. Each test will be evaluated for 50 Marks, adding upto 100 Marks. Final test
marks will be reduced to 40 Marks.

EXPERIENTIAL LEARNING: Students will be evaluated for their creativity and practical implementation
of the problem. Case study-based teaching learning and Program specific requirements (15), Video based
seminar/presentation/demonstration (25) adding upto 40 marks.

Scheme of Semester End Examination (SEE) for 100 marks: The question paper will have FIVE
questions with internal choice from each unit. Each question will carry 20 marks. Student will have to
answer one full question from each unit.

Rubric for CIE & SEE Theory courses

RUBRIC for CIE RUBRIC for SEE
SLNo Content Marks Q. Ho |Comtcmis Marks
Quizzes - Q1 & Q2 20 Each unit consists of TWO questions of 20 Marks each. Answer FIVE
9 |Tests - T1 & T2 40 full questions selecting ONE from each unit (1 to 5).
Experiential Learning - EL1 & EL2 40 1 & 2 |Unit-1: Question 1 or 2 20
Total Marks 100 3 & 4 |Unit-2: Question 3 or 4 20
5& 6 |Unit-3: Queston 5 or 6 20
7 & B |Unit-4: Question 7 or 8 20
9 & 10 |Unit-5: Question 9 or 10 20
Total Marks| 100
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SEMESTER: II

Course Code [:|22MST22TL STRUCTURAL DYNAMICS CIE Marks 11100
Credits L-T-P |:|3-0-1 (Theory & Practice) SEE Marks 11100
Hours :[42L + 28P (Professional Core - 3) SEE Durations |:|3 Hrs
Faculty Coordinator: |Dr.M.V.Renuka Devi
UNIT - I |8 Hrs

Introduction: Introduction to dynamic problems of Civil Engineering, Concept of degrees of freedom, D’Alemberts
principle, Principle of virtual displacement and energy, Single degree of freedom systems, Examples of Single
degree of freedom systems in Engineering, Free vibration of damped and undamped systems.

UNIT - II |9 Hrs

Single degree of freedom systems subjected to sinusoidal loading, Resonance and its resonance diagram —
support motion, Vibration isolation, transmissibility, Methods of damping measurements, Response of Single
degree of freedom systems to arbitrary excitation, Duhamel integral solution, Response to suddenly applied load
and triangular pulse loading, Principles of vibration measuring instruments

UNIT - III |8 Hrs

Dynamics of multi-Degree of freedom system, Natural Frequency and normal modes, Orthogonality of modal
vectors, Shear building model without damping and with proportional damping, Approximate methods of
frequency analysis, Rayleigh’s method and matrix iteration methods.

UNIT - IV |8 Hrs

Concepts of Response Spectrum, Response of shear building with proportion damping, Superposition of normal
modes, Example of a 3-storeyed frame subjected to ground motion

UNIT - V |9 Hrs

Continuous systems, Flexural vibration of beams, Simply supported and cantilever beams, Longitudinal
vibrations of bars, Longitudinal waves in bars, Waves and vibration response of simply supported beams under
uniformly distributed triangular pulse loading, Matrix formulation of beams with lumped masses.

LABORATORY 28 Hrs

1. Determination of fundamental frequency and mode shape for SDOF systems, analytically, experimentally, and
numerically.

2. Determination of fundamental frequencies and mode shapes for 2-DOF systems, analytically, experimentally,
and numerically.

3. Determination of fundamental frequencies and mode shapes for 3-DOF systems, analytically, experimentally,
and numerically.

4. Determination of fundamental frequencies and mode shapes for continuous cantilever systems, analytically,
experimentally, and numerically.

5. Experimental and analytical studies on MDOFs with and without the effect of walls.

6. Experimental and analytical studies on MDOF’s with and without tuned mass dampers.

7. Experimental and analytical studies on SDOF’s with and without torsional irregularity.

8. Experimental studies on the effect of water level of dynamic behaviour of water tanks subjected to harmonic
excitation.

9. Experimental studies on MDOFs with and without base isolators. 10. Analytical and numerical modelling of a
10-DOF and determination of all mode shapes and frequencies.

Course Outcomes:
After going through this course the student will be able to:

CO1|:|Idealize and model simple structures as discrete and continuous vibratory system.

CO2|:|Develop equations of motion for discrete and continuous vibratory system.

CO3|:|Evaluate the frequencies for various discrete and continuous vibratory system.

CO4|:[Assess the dynamic response of various two and three dimensional models analytically,
experimentally and numerically.

Reference Books

1. Structural Dynamics : Vibrations and Systems, Madhujit Mukophadhyay, Edition: 01, 2008,Publisher: ANE
Books ISBN: 9788180520907, 8180520900
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2. Structural Dynamics: Theory and Computation, 2nd Edition, Mario Paz, CBS Publisher ISBN:
9788123909783, 8123909780

3. Dynamics of Structures, R,W. Clough and J. Penzien, McGraw — Hill Education, 2nd revised Edition, 1993,
ISBN -10: 0071132414, ISBN -13: 978-0071132411

4. Theory of vibration with applications, Willaim Thomson; 4th edition, 1996, CRC Press ISBN -10: 0748743804,
ISBN -13: 978-0748743803.

Scheme of Continuous Internal Evaluation (CIE): 10 + 30 + 30 + 30 = 100

QUIZZES: Quizzes will be conducted in online/offline mode. Two quizzes will be conducted & Each Quiz will be
evaluated for 10 Marks. The average of two quizzes will be the Final Quiz marks.

TESTS: Students will be evaluated in test, descriptive questions with different complexity levels (Revised Bloom’s
Taxonomy Levels: Remembering, Understanding, Applying, Analyzing, Evaluating, and Creating). Two tests will
be conducted. Each test will be evaluated for S0 Marks, adding upto 100 Marks. Final test marks will be reduced
to 30 Marks.

EXPERIENTIAL LEARNING: Students will be evaluated for their creativity and practical implementation of the
problem. Case study-based teaching learning and Program specific requirements (10), Video based seminar
/presentation /demonstration (20) adding upto 30 marks.

Laboratory: Conduction of laboratory exercises, Lab report & observation & analysis (30 Marks), Lab Test (10
Marks) & Innovative Experiment/Concept Design & Implementation (10 Marks) adding up to 50 Marks. The final
marks will be reduced to 30 Marks.

Scheme of Semester End Examination (SEE) for 100 marks: Each unit consists of TWO Questions of 16
Marks each. Answer FIVE full questions selecting one from each unit (from 1 to 5). Question No. 11 is
compulsory (Laboratory component) for 20 Marks.

Rubric for CIE & SEE for Integrated Theory courses with Laboratory

RUBRIC of CIE RUBRIC of SEE
SLNo Content Marks |Q. No |Contents Marks
1 |Quizzes - Q1 & Q2 10 Each unit consists of TWO questions of 16 Marks each. Answer FIVE
full questions selecting ONE from each unit (1 to 5).
2 |Tests -T1& T2 30 Question No. 11 is compulsory [Laboratory component] for 20 Marks.
3 |Experiential Learning - EL1 & EL2 30 1 & 2 |Unit-1: Question 1 or 2 16
4 |Laboratory 30 3 &4 |Unit-2: Question 3 or 4 16
7 & 8 |Unit-4: Queston 7 or 8 16
9 & 10 |Unmit-5: Question 9 or 10 16
NO SEE for Laboratory
11 |Laboratory Component [Compulsory] 20
Total Marks 100
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SEMESTER: I

Course Code [:|22MST23T CIE Marks 11100
Credits L.T-P 1:13-0-0 ADVANCED DESIGN OF STEEL STRUCTURES SEE Marks 1100
Hours :[42L (Professional Core - 4) SEE Durations |:|3 Hrs
Faculty Coordinator: |Dr.Ravindra.R
UNIT - I |9 Hrs

Components of industrial structure, assessment of dead loads, live loads and wind loads on a mill bent frame.
Analysis and design of knee brace, column and purlins.

UNIT - II |9 Hrs

Analysis and design of gantry girder subjected to single and two wheel loads, Splices for bending moment and
shear force.

UNIT - III |8 Hrs

Components self supporting steel chimneys, assessment of wind loads, moments at base, assessment of seismic
loads. Analysis and Design of self supporting circular steel chimneys.

UNIT - IV |8 Hrs

Forms of light guage sections, Effective width computation of unstiffened, stiffened, multiple stiffened
compression elements of cold formed light guage sections. Concept of local buckling of thin elements. Limiting
width to thickness ratio. Post buckling strength. Design of compression and tension members of cold formed
light guage sections, Design of flexural members (Laterally restrained / laterally unrestrained).

UNIT -V 8 Hrs

Design of open web structures(triangular and rectangular),concept of pre-engineered buildings

Course Outcomes:
After going through this course the student will be able to:

CO1|:|Identify and compute the design loads on different types of steel structures.

CO2|:[Analyze the various steel components for different loads acting on them.

CO3|: [Design various types of steel structural components using provisions of standards, codes of
practice for ethical design of steel components and develop professional competencies.

CO4|: [Propose design solution of industrial steel structures at component and system level.

Reference Books

1. Bureau of Indian Standards, IS800-2007, IS875-1987, IS-801-1975. Steel Tables, SP 6 (1) — 1984, IS6533(Part
1 and 2),IS1893(part 4):2005.

2. Design of Steel Structures, N.Subramanian, Oxford University Press,2011, ISBN: 9780198068815.

3. Design of Steel Structures, Ramchandra and Virendra Gehlot ,Vol 1 and Vol.2, Scientific Publishers, Jodhpur,
2010.

4. Limit State Design of Steel Structures, Duggal S K, TMH publication, New Delhi, ISBN (13):978-0-07-070023-9.
2009

Scheme of Continuous Internal Evaluation (CIE): 20 + 40 + 40 = 100

QUIZZES: Quizzes will be conducted in online/offline mode. Two quizzes will be conducted & Each Quiz will be
evaluated for 10 Marks. The sum of two quizzes will be the Final Quiz marks.

TESTS: Students will be evaluated in test, descriptive questions with different complexity levels (Revised Bloom’s
Taxonomy Levels: Remembering, Understanding, Applying, Analyzing, Evaluating, and Creating). Two tests will
be conducted. Each test will be evaluated for 50 Marks, adding upto 100 Marks. Final test marks will be reduced
to 40 Marks.

EXPERIENTIAL LEARNING: Students will be evaluated for their creativity and practical implementation of the
problem. Case study-based teaching learning and Program specific requirements (15), Video based
seminar/presentation/demonstration (25) adding upto 40 marks.

Scheme of Semester End Examination (SEE) for 100 marks: The question paper will have FIVE questions
with internal choice from each unit. Each question will carry 20 marks. Student will have to answer one full
question from each unit.
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Rubric for CIE & SEE Theory courses
RUBRIC for RUBRIC for
SLNo Content Marks |Q. No |Comntents Marks
1 |Quizzes - Q1 & Q2 20 | Each unit consists of TWO questions of 20 Marks each. Answer FIVE
2 |Tests - T1 & T2 40 full questions selecting ONE from each unit (1 to 5)-
Experiential Learning - EL1 & EL2 40 1 &2 [Unit-1: Question 1 or 2 20
Total Marks 100 3 &4 |Unit-2: Queston 3 or 4 20
5 & 6 |Unit-3: Question 5 or 6 20
7 & 8 |Unit-4: Question 7 or 8 20
9 & 10 |Unit-5: Question 9 or 10 20
Total Marks| 100
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SEMESTER: II

Course Code |:|22MST2CI1T CIE Marks 1100
Credits L-T-P [:|3-0-0 DESIGN OF CONCRETE BRIDGES SEE Marks 11100
Hours :[42L Elective C (Professional Elective) SEE Durations |:|3 Hrs
Faculty Coordinator: |Er.B.V.Nagesh/Dr.B.C.Udayashankar
UNIT - I |8 Hrs

Classification of Bridges, IRC Loading and vehicular load combinations Impact factor and congestion factors.
Partial safety factor for — verification of equilibrium, Structural strength and serviceability limit state. Design of
RCC solid slab bridge.

UNIT - II |9 Hrs

Design of Box culverts. RCC T-Beam Girder & Slab Bridge :Transverse Analysis and Design, Longitudinal
Analysis - Courbon method Ultimate Design for Long bending and Shear and Limit state of serviceability

UNIT - III |9 Hrs

Grillage Analysis for T-Beam Girder super structure . Design of post tensioned PSC Girders - losses in
presstressing , cable profile, end block design and ultimate strength design .

UNIT - IV |8 Hrs

Design of composite Girder Bridge -- Limit state of strength and Servicibility . Types of bearings and expansion
joints .

UNIT - V |8 Hrs

Bridge Sub Structure And Foundation: Calculation of various forces on Substructure & Foundation as Per IRC,
Methodology for design of substructure and foundation, Design of Substructure for simply supported Girder
Bridge.

Course Outcomes:
After going through this course the student will be able to:

CO1|:|Explain the components of a Highway bridges and specifications.

CO2|:[Analyse the IRC loading conditions for the design of bridges.

CO3|:|Design Aspects of RCC , PSC and Composite Bridge Super structure and understanding the
types of Bridge Bearings and Expansion joints

CO4|: |Design Bridge Substructure by analysing the forces acting on it.

Reference Books

1.Concrete Bridge Practice: Analysis, Design and Economics , V. K. Raina ; Publisher, Tata McGraw-Hill, 1991 ;
ISBN, 0074603086, 9780074603086

2. ,Bridge Engineering, Ponnuswamy,McGraw-Hill Education (India) Pvt Limited, 2007,ISBN 0070656959,
9780070656956

3 Bridge Deck Behaviour ,Hambly EC, December 12, 2019 by CRC Press,ISBN 9780367863425

4.Bridge Super Structure, N.Rajgopalan ,Narosa Publishing House Pvt. Ltd., New Delhi, 2013,ISBN 13:
9788173196478. IRC CODES : IRC -6, IRC-112, IRC -24 , IRC -78

Scheme of Continuous Internal Evaluation (CIE): 20 + 40 + 40 = 100

QUIZZES: Quizzes will be conducted in online/offline mode. Two quizzes will be conducted & Each Quiz will be
evaluated for 10 Marks. The sum of two quizzes will be the Final Quiz marks.

TESTS: Students will be evaluated in test, descriptive questions with different complexity levels (Revised Bloom’s
Taxonomy Levels: Remembering, Understanding, Applying, Analyzing, Evaluating, and Creating). Two tests will
be conducted. Each test will be evaluated for SO Marks, adding upto 100 Marks. Final test marks will be reduced
to 40 Marks.

EXPERIENTIAL LEARNING: Students will be evaluated for their creativity and practical implementation of the
problem. Case study-based teaching learning and Program specific requirements (15), Video based
seminar/presentation/demonstration (25) adding upto 40 marks.

Scheme of Semester End Examination (SEE) for 100 marks: The question paper will have FIVE questions
with internal choice from each unit. Each question will carry 20 marks. Student will have to answer one full
question from each unit.

Rubric for CIE & SEE Theory courses
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RUBRIC for RUBRIC for SEE
SLNo Content Marks |Q. No |Comntents Marks
Quizzes - Q1 & Q2 20 Each unit consists of TWO questions of 20 Marks each. Answer FIVE
2 |Tests - T1 & T2 40 full questions selecting ONE from each unit (1 to 5).
Experiential Learning - EL1 & EL2 10 1 &2 |Unit-1: Question 1 or 2 20
Total Marks 100 3 &4 |Unit-2: Question 3 or 4 20
5 & 6 |(Umt-3: Quesiton 5 or 6 20
7 & 8 |Unit-4: Question 7 or 8 20
9 & 10 |Unit-5: Question 9 or 10 20
Total Marks| 100
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SEMESTER: II

Course Code [:|22MST2C2T CIE Marks 11100
Credits L-T-P [:|3-0-0 DESIGN FOR SAFETY SEE Marks 11100
Hours :[42L Elective C (Professional Elective) SEE Durations |:|3 Hrs
Faculty Coordinator: |Er.Govind Ramesh/Dr.B.G.Anand Kumar
UNIT - I |9 Hrs

PRINCIPLES-Mission Statement: conceptulization of requirements- result chain analysis-validation of mission
statement-periodic testing and confirmation.Interacting in the Eco-System-understanding stakeholder
participation-maximum human impact due to safety-feedback and correction at the origin of impact-
incorporating best practice- situation monitor and correction for design for safety.Dealing with Jumbled Flow-
types of process flows- continous flow- intermittent flow-jumbled flow.Role Efficacy for Civil Engineers- personal
effectiveness- MBTI- Role Play and Integration

UNIT - II |9 Hrs

TRAINING-AISC Design Guide-10 on lateral stability- lateral stability during lifts and shifts-sequential stability-
stiffness vs deformations- bifurcation theory and instability theory.Anthropological Study-Hoffstede Cultural
Studies- Construction labour productivity-migrant workers-Hygienic and Core Motivation- Statutory
Requirements, Adult Teaching.Dealing with Jumbled Flow- types of process flows- continous flow- intermittent
flow-jumbled flow.Role Efficacy for Civil Engineers- personal effectiveness- MBTI- Role Play and Integration

UNIT - III |8 Hrs

RISK MANAGEMENT-Uncertainty-Risk attitudes, Monte Carlo Simulations or equivalent methods.Prevention
Methods- prevention through design.Quantitative Assessments-decision trees, root cause analysis, lean
construction methods.Qualitative Assessments- S curves

UNIT - IV |8 Hrs

BIASES & HUERISTICS-Individual-availability- representative-anchoring-confirmation Biases.Team-Group
Thinking-Moses Effect-CulturalConfirmity-Risky Shift-Cautios Shift.Organisational- Cultural- Behaviour and
Structure.Matrix Organization-types and efficacy.

UNIT - V |8 Hrs

CASE STUDIES-PreMortem Techniques- Complete premortem methods,Individual Case Studies,Group Case
Studies,Life Cycle Process- intiation- planning- exectuion and maintainance

Course Outcomes:
After going through this course the student will be able to:

CO1|:|Conceptualization of Safety in Design

CO2|:|Knoweldge Stacking for Safety in Design

CO3|:|[Understanding & Managing Unknowns

CO4|:|Judgement in Decision Making

Reference Books

1. Bazerman,' Judgements', Fifth Edition, Wiley, 2002, ISBN 0-471-39887-X

2. Harold Kertzner,'Project Management',12th Edition,2017, Wiley, ISBN.-978-1-119-16535-4

3.0SHA,Steel Erection, SubPart 1926, OSHA

4.AISC, Structural Steel Buildings Specifications, 2021, AISC

Scheme of Continuous Internal Evaluation (CIE): 20 + 40 + 40 = 100

QUIZZES: Quizzes will be conducted in online/offline mode. Two quizzes will be conducted & Each Quiz will be
evaluated for 10 Marks. The sum of two quizzes will be the Final Quiz marks.

TESTS: Students will be evaluated in test, descriptive questions with different complexity levels (Revised Bloom’s
Taxonomy Levels: Remembering, Understanding, Applying, Analyzing, Evaluating, and Creating). Two tests will
be conducted. Each test will be evaluated for SO Marks, adding upto 100 Marks. Final test marks will be reduced
to 40 Marks.

EXPERIENTIAL LEARNING: Students will be evaluated for their creativity and practical implementation of the
problem. Case study-based teaching learning and Program specific requirements (15), Video based
seminar/presentation/demonstration (25) adding upto 40 marks.
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Scheme of Semester End Examination (SEE) for 100 marks: The question paper will have FIVE questions
with internal choice from each unit. Each question will carry 20 marks. Student will have to answer one full
question from each unit.
Rubric for CIE & SEE Theory courses
RUBRIC for RUBRIC for SEE
SLNo |Content Marks |Q. No |Comtents Marks
Quizzes - Q1 & Q2 20 Each unit consists of TWO questons of 20 Marks each. Answer FIVE
2  |Tests - T1 & T2 10 full questions selecting ONE from each unit (1 to 5).
Experiential Learning - EL1 & EL2 40 | 1 &2 |Unit-1: Question 1 or 2 20
Total Marks 100| 3 &4 |Umt-2: Queston 3 or 4 20
5 & 6 |Unit-3: Question S5 or 6 20
7 & 8 |Unit-4: Queston 7 or 8 20
9 & 10 |Unit-5: Question 9 or 10 20
Total Marks| 100
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SEMESTER: II

Course Code [:|22MST2C3T CIE Marks 11100
Credits L-T-P [:|3-0-0 PRECAST CONCRETE STRUCTURES SEE Marks 11100
Hours :[42L Elective C (Professional Elective) SEE Durations |:|3 Hrs
Faculty Coordinator: |Er.Ganapati M G /Dr.B.G.Anand Kumar
UNIT - I |8 Hrs

Concept of precast, precast products, standardization, precast accessories, types of precast constructions,
methodologies, equipments and machineries, economy of prefabrication, Planning for Components of
prefabricated structure, Disuniting of structures.

UNIT - II |9 Hrs

Choice of production setup, Manufacturing methods, Stationary and mobile production, Planning of production
setup, Storage of precast elements, Dimensional tolerances, Acceleration of concrete hardening. Equipments for
hoisting and erection Techniques for erection of different types of members like Beams, Slabs, Wall panels and
Columns - Vacuum lifting pads. Logistics and transportation.

UNIT - III |8 Hrs

Types of pre-stress hollow core slabs, manufacturing methodology, load chart and curves, preparation of layout
cutting list, loading sequence, production loading transportation and erection, services and maintenance.

UNIT - IV |9 Hrs

Roof and floor panels, ribbed floor panels, wall panels, footings, Joints for different structural Connections,
Effective sealing of joints for water proofing, Provisions for non-structural fastenings, Expansion joints in
pre-cast construction. Designing and detailing of precast unit for factory structures, Purlins, Principal rafters,
roof trusses, lattice girders, gable frames, Single span single storeyed frames, Single storeyed buildings, slabs,
beams and columns. 3D Precast elements, 3D printing of elements, Prestressed precast slabs for roads

UNIT - V |8 Hrs

Modular construction, types of precast elements, typical layout, joint details, shop drawings, design of precast
columns, beams, panel, stairs and slab, mould fabrication, reinforcement details, casting, curing, stockyard and
loading, transportation, site preparation and erection, finishing and handling over service and maintenance.

Course Outcomes:
After going through this course the student will be able to:

CO1|:|[Demonstrate the precast concrete concepts, types of precast construction and its advantages

CO2|:|Identify precast plant set up for production and storage systems, plan logistics of precast
elements

CO3|:|Examine different types of pre-cast elements.

CO4|: |[Design of precast elements, manufacturing methods.

Reference Books

1. Kim.S.Elliott , Precast Concrete Structures , Butterworth-Heinemann, An imprint of Elsevier Science, 2002.

2.Hubert Bachmann and Alfred Steinle, Precast concrete structures, First edition,2011, Ernst &Sohn, GmbH
&Co., ISBN978-3-433-60096-2.

3. Kim.S.Elliot and Colin K Jolly ,Multi —Storey Precast Concrete Framed Structures,2nd Edition, November
2013, Wiley-Blackwell , ISBN: 978-1-4051-0614-6.

4. PCI Journal- Proposed Design Requirements for Precast Concrete ,Prestressed Concrete Institute , PCI
Committee on Building Code and PCI Technical Activities Committee.
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Scheme of Continuous Internal Evaluation (CIE): 20 + 40 + 40 = 100

QUIZZES: Quizzes will be conducted in online/offline mode. Two quizzes will be conducted & Each Quiz will be
evaluated for 10 Marks. The sum of two quizzes will be the Final Quiz marks.

TESTS: Students will be evaluated in test, descriptive questions with different complexity levels (Revised Bloom’s
Taxonomy Levels: Remembering, Understanding, Applying, Analyzing, Evaluating, and Creating). Two tests will
be conducted. Each test will be evaluated for 50 Marks, adding upto 100 Marks. Final test marks will be reduced
to 40 Marks.

EXPERIENTIAL LEARNING: Students will be evaluated for their creativity and practical implementation of the
problem. Case study-based teaching learning and Program specific requirements (15), Video based
seminar/presentation/demonstration (25) adding upto 40 marks.

Scheme of Semester End Examination (SEE) for 100 marks: The question paper will have FIVE questions
with internal choice from each unit. Each question will carry 20 marks. Student will have to answer one full
question from each unit.

Rubric for CIE & SEE Theory courses

RUBRIC for RUBRIC for SEE
SLNo Content Marks |Q. No |Comntents Marks
Quizzes - Q1 & Q2 20 | Each unit consists of TWO questions of 20 Marks each. Answer FIVE
2 |Tests - T1 & T2 10 full questions selecting ONE from each unit (1 to 5).
Experiential Learning - EL1 & EL2 40 | 1&2 |Unit-1: Question 1 or 2 20
Total Marks 100| 3 &4 |Umt-2: Queston 3 or 4 20
5 & 6 |Unit-3: Question 5 or 6 20
7 & 8 |Unit-4: Queston 7 or 8 20
9 & 10 |Unit-5: Question 9 or 10 20
Total Marks| 100
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SEMESTER: II

Course Code [:|22MST2C4T CIE Marks 11100
Credits L.TP 1:13-0-0 SUSTAINABLE CONSTRUCTION PRACTICES SEE Marks 1100
Hours :[42L Elective C (Professional Elective) SEE Durations |:|3 Hrs
Faculty Coordinator: |Dr.Yoganand/Dr.Somanath Basutkar
UNIT - I 9 Hrs

Materials and resources. Mortars and concrete. Environmental considerations

Problem of sand, aggregate, cement and steel - Carbon emission — importance of local resources. Alternatives
cement and plasters. Utilization of industrial waste products. Construction and demolition waste and their
utilization. Role of Timber and Bamboo in low energy alternatives.

UNIT - II |8 Hrs

Environment degradation due to exploitation of iron ore, limestone in forested areas. Importance of cement and
steel conserving buildings. Replacement of fossil fuels by renewable energy. Foundations
Energy efficient concepts for foundations.

UNIT - III |9 Hrs

Wall construction Bricks and blocks, strength of masonry and its design, sample design of a 4 and 5 storied
masonry building, other methods of wall construction.

UNIT - IV |8 Hrs
Precast Components for Buildings Pre cast elements for lintels, sunshades and roofing systems. Use of
ferro-cement and ferro-concrete elements.

UNIT - V |8 Hrs

Roof construction

In-situ roofs — Filler Slabs, Beam and Panel roofing — Jack arch roof. Curved Panel roofs — Ventilated roofs.
Ferrocement Precast roofs, Masonry shell roofs — Cylindrical and domical roofs, shallow dome roofs.
Weatherproofing of roofs.

Course Outcomes:
After going through this course the student will be able to:

CO1|:[Apply concepts of sustainable technology for design and construction of various building
components.

CO2|:|Examine the suitability of sustainable materials in building components.

CO3|:[Select the best possible sustainable technology based on in-situ conditions.

CO4 |:|Justify the chosen sustainable technologies with suitable design.

Reference Books

K.S. Jagadish, Sustainable Building Technology, I K International Publishing House Pvt. Ltd ISBN-10:
9386768208, ISBN-13: 978-9386768209 30 March 2019

K.S. Jagadish, Structural Masonry, I K International Publishing House Pvt. Ltd, ISBN-10: 9384588660,
ISBN-13: 978-9384588663, 30 November 2015

K. S. Jagadish, B. V. Venkatarama Reddy and K. S. Nanjunda Rao, Alternative Building Materials and
Technologies. New Age International Publishers, New Delhi, 2nd Edition, 2016.

K. S. JAGADISH and PANKAJ MODI, Domes and Vaults of South India, Indian National Academy of Engineering,
New Delhi, 2011

Scheme of Continuous Internal Evaluation (CIE): 20 + 40 + 40 = 100

QUIZZES: Quizzes will be conducted in online/offline mode. Two quizzes will be conducted & Each Quiz will be
evaluated for 10 Marks. The sum of two quizzes will be the Final Quiz marks.

TESTS: Students will be evaluated in test, descriptive questions with different complexity levels (Revised Bloom’s
Taxonomy Levels: Remembering, Understanding, Applying, Analyzing, Evaluating, and Creating). Two tests will
be conducted. Each test will be evaluated for S0 Marks, adding upto 100 Marks. Final test marks will be reduced
to 40 Marks.

EXPERIENTIAL LEARNING: Students will be evaluated for their creativity and practical implementation of the
problem. Case study-based teaching learning and Program specific requirements (15), Video based
seminar/presentation/demonstration (25) adding upto 40 marks.
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Scheme of Semester End Examination (SEE) for 100 marks: The question paper will have FIVE questions
with internal choice from each unit. Each question will carry 20 marks. Student will have to answer one full
question from each unit.
Rubric for CIE & SEE Theory courses
RUBRIC for RUBRIC for SEE
SLNo |Content Marks |Q. No |Comtents Marks
Quizzes - Q1 & Q2 20 Each unit consists of TWO questons of 20 Marks each. Answer FIVE
2  |Tests - T1 & T2 10 full questions selecting ONE from each unit (1 to 5).
Experiential Learning - EL1 & EL2 40 | 1 &2 |Unit-1: Question 1 or 2 20
Total Marks 100| 3 &4 |Umt-2: Queston 3 or 4 20
5 & 6 |Unit-3: Question S5 or 6 20
7 & 8 |Unit-4: Queston 7 or 8 20
9 & 10 |Unit-5: Question 9 or 10 20
Total Marks| 100
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SEMESTER: I

Cour.se Code |:[22BT2DO1T BIOINSPIRED ENGINEERING CIE Marks 11100
Credits L-T-P |:|3-0-0 SEE Marks ;100
Hours 1421 Elective D (Global Elective) SEE Durations |: |3 Hr

Faculty Coordinator: |Dr Nagashree Rao and Dr Ashwani Sharma

UNIT - I |8 Hrs

Introduction to Bio-inspired Engineering: Macromolecules, Stem cells; types and applications. Synthetic Biology; Bottom-up'
and 'top-down' engineering approaches. Synthetic/ artificial life. Biological Clock, Genetic Algorithms,

UNIT - II |9 Hrs

Principles of bioinspired materials: Biological and synthetic materials, Self-assembly, hierarchy and evolution. Biopolymers,
Bio-steel, Bio-composites, multi-functional biological materials. Thermal Properties. Antireflection and photo-thermal
biomaterials, Microfluidics in biology, Invasive and non-invasive thermal detection inspired by ski

UNIT - III |9 Hrs

Lessons from Nature:Bioinspired Materials and mechanism: Firefly-Bioluminescence, Cockleburs —Velcro, Lotus leaf -
Self-cleaning materials, Gecko - Gecko tape, Whale fins - Turbine blades, Box Fish / Bone - Bionic car, Shark skin - Friction
reducing swim suits, Kingfisher beak - Bullet train, Coral - Calera cement, Forest floor / Ecosystem functioning - Flooring
tiles, Morpho butterfly- Structural color, Namib beetle- Water collecting, Termite mound passive cooling, Birds/Insects-
flights/ aerodynamics, Mosquito inspired micro needle.

UNIT - IV |8 Hrs

Biomedical Inspiration-Concept and applications: Organ system- Circulatory- artificial blood, artificial heart, pacemaker.
Respiratory- artificial lungs. Excretory- Artificial kidney and skin. Artificial Support and replacement of human organs:
artificial liver and pancreas. Total joint replacements- artificial limbs. Visual prosthesis -artificial eye/ bionic eye.

UNIT - V |8 Hrs

Biomimetics: Inventions in nature for Human Innovation: Photosynthesis and Photovoltaic cells, Bionic/Artificial leaf.
Bio-ink and 3D-Bioprinting. Cellular automata. Biosensors: Artificial tongue and nose. Biomimetic echolation. Insect foot
adaptations for adhesion. Thermal insulation and storage materials. Bees and Honeycomb Structure. Artificial Intelligence,
Neural Networking and bio-robotics.

Course Outcomes:
After going through this course the student will be able to:

CO1|:|Elucidate the concepts and phenomenon of natural processes

CO2|:|Apply the basic principles for design and development of bioinspired structures

CO3|:|Analyse and append the concept of bio-mimetics for diverse applications

CO4|: | Designing technical solutions by utilization of bio-inspiration modules.

Reference Books:

1. D. Floreano and C. Mattiussi, Bio-Inspired Artificial Intelligence: Theories, Methods and Technologies, 1st edition, MIT
Press, 2008, ISBN: 9780262062718

2. Guang Yang, Lin Xiao, and Lallepak Lamboni. Bioinspired Materials Science and Engineering. 1st edition, John Wiley,
2018, ISBN: 978-1-119-3903362

3. M.A. Meyers and P.Y. Chen. Biological Materials, Bioinspired Materials, and Biomaterials, 1st edition, Cambridge
University Press, 2014, ISBN 978-1-107-01045.

4. Tao Deng. Bioinspired Engineering of Thermal Materials, 1st edtion, Wiley-VCH Press, 2018. ISBN: 978-3-527-33834-4.

Scheme of Continuous Internal Evaluation (CIE): 20 + 40 + 40 = 100

QUIZZES: Quizzes will be conducted in online/offline mode. Two quizzes will be conducted & Each Quiz will be evaluated for
10 Marks. The sum of two quizzes will be the Final Quiz marks.

TESTS: Students will be evaluated in test, descriptive questions with different complexity levels (Revised Bloom’s Taxonomy
Levels: Remembering, Understanding, Applying, Analyzing, Evaluating, and Creating). Two tests will be conducted. Each test
will be evaluated for 50 Marks, adding upto 100 marks. Final test marks will be reduced to 40 Marks.

EXPERIENTIAL LEARNING: Students will be evaluated for their creativity and practical implementation of the problem.
Case study-based teaching learning and Program specific requirements (15), Video based
seminar/presentation/demonstration (25) adding upto 40 marks.

Scheme of Semester End Examination (SEE) for 100 marks: The question paper will have FIVE questions with internal
choice from each unit. Each question will carry 20 marks. Student will have to answer one full question from each unit.




\*¥ RV Educational Institutions

h‘ RV College of Engineering ™

Go, change the world

LY Autanomous. Approved by &ICTE
Institution Affilited New Dahi
Lo Visvesvaraya
Technological
University, Beiagavi
Rubric for CIE & SEE Theory courses
RUBRIC for RUBRIC for SEE
SLNo |Content Marks Q. No |Contenis Marks
1 |Quizzes - Q1 & Q2 20 Each unit consists of TWO questions of 20 Marks each. Answer FIVE
2 |Tests - T1 & T2 10 full questons selecting ONE from each unit (1 to 5).
Experiential Learning - EL1 & EL2 40 1 &2 |Unit-1: Question 1 or 2 20
Total Marks 100 3 &4 |Unit-2: Question 3 or 4 20
5 & 6 |Unit-3: Queston 5 or 6 20
7T & 8 |Umt4: Queston 7 or B 20
9 & 10 (Unit-5: Queston 9 or 10 20
Total Marks| 100
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SEMESTER: 11

Cour.se Code |:[22BT2DO02T HEALTH INFORMATICS CIE Marks 11100
Credits L-T-P |:|3-0-0 SEE Marks 1100
Hours 1421 Elective D (Global Elective) SEE Durations |: |3 Hrs

Faculty Coordinator: |[Dr A H Manjunatha Reddy

UNIT - I |8 Hrs

Overview of Health Informatics: Introduction, Key players in HI, organizations involved, barriers, programs, organizations
and career, HI Resoruces

UNIT - II |8 Hrs

Healthcare data, information and knowledge: Data types, data conversion, clinical data warehouse, data analytics,
challenges, role of informatics in analytics, future trends

UNIT - III |8 Hrs

Electronic health records: Introduction, scope for the e health records, challenges, examples, logical steps to selecting and
implementing EHR

UNIT - IV |9 Hrs

Data standards and medical coding: Introduction, medical content standards, termonology standards, transport standards,
medical coding and reimbursement, future trends,

UNIT - V |9 Hrs

Health Information privacy and security: Introduction, basic security principles, authentication and identity management,
data security in the cloud and client/server management

Course Outcomes:
After going through this course the student will be able to:

CO1|:|Understand the basic principles of Health informatics

CO2|:|Data capture to data transformation and to analysis

CO3|:|Creation of E health records, identify the challenges

CO4|: |Improvise the significant factors as per the spatio-temporal requirements

Reference Books:

1. Robert E. Hoyt Ann K. Yoshihashi, Health Informatics, Practical guide for Healthcare and Information Technology
Professionals, 6th edition, Informatics Education, 2014, ISBN: 978-0-9887529-2-4

2. Kathryn J. Hannah Marion J. Ball, Health Informatics, Springer Series edition, Springer, 2005, ISBN: 1-85233-826-1

3. William R Hersh, Health Informatics, a Practical guide, 8th edition. 2022, ISBN 978-1-387-85475-2

4. Pentti Nieminen. Medical informatics and data analysis 1st edition, MDPI AG, 2021, ISBN-13 : 978-3036500980

Scheme of Continuous Internal Evaluation (CIE): 20 + 40 + 40 = 100

QUIZZES: Quizzes will be conducted in online/offline mode. Two quizzes will be conducted & Each Quiz will be evaluated for
10 Marks. The sum of two quizzes will be the Final Quiz marks.

TESTS: Students will be evaluated in test, descriptive questions with different complexity levels (Revised Bloom’s Taxonomy
Levels: Remembering, Understanding, Applying, Analyzing, Evaluating, and Creating). Two tests will be conducted. Each test
will be evaluated for 50 Marks, adding upto 100 marks. Final test marks will be reduced to 40 Marks.

EXPERIENTIAL LEARNING: Students will be evaluated for their creativity and practical implementation of the problem.
Case study-based teaching learning and Program specific requirements (15), Video based
seminar/presentation/demonstration (25) adding upto 40 marks.

Scheme of Semester End Examination (SEE) for 100 marks: The question paper will have FIVE questions with internal
choice from each unit. Each question will carry 20 marks. Student will have to answer one full question from each unit.
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Rubric for CIE & SEE Theory courses
RUBRIC for RUBRIC for SEE
SLNo |Content Marks Q. No |Contenis Marks
1 |Quizzes - Q1 & Q2 20 Each unit consists of TWO questions of 20 Marks each. Answer FIVE
2 |Tests - T1 & T2 10 full questons selecting ONE from each unit (1 to 5).
Experiential Learning - EL1 & EL2 40 1 &2 |Unit-1: Question 1 or 2 20
Total Marks 100 3 &4 |Unit-2: Question 3 or 4 20
5 & 6 |Unit-3: Queston 5 or 6 20
7T & 8 |Umt4: Queston 7 or B 20
9 & 10 (Unit-5: Queston 9 or 10 20
Total Marks| 100
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SEMESTER: II

Cour.se Code [:|22CS2D03T BUSINESS ANALYTICS CIE Marks 11100

Credits L-T-P |:[3-0-0 SEE Marks 11100

Hours 1421 Elective D (Global Elective) SEE Durations |: |3 Hrs
Faculty Coordinator:|Dr. Azra Nasreen and Dr. Badarinath K

UNIT - I |9 Hrs

Overview of Business analytics, Scope of Business analytics, Business Analytics Process, Relationship of Business Analytics
Process and organization, competitive advantages of Business Analytics. Statistical Tools: Statistical Notation, Descriptive
Statistical methods, Review of probability distribution and data modelling.

UNIT - II |9 Hrs

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

UNIT - III |8 Hrs

Organization Structures of Business analytics Team management, Management Issues, Designing Information Policy,
Outsourcing, Ensuring Data Quality, Measuring contribution of Business analytics, Managing Changes. Descriptive
Analytics, Predictive Analytics, Predicative Modelling, Predictive analytics analysis.

UNIT - IV |8 Hrs

Forecasting Techniques Qualitative and Judgmental Forecasting, Statistical Forecasting Models, Forecasting Models for
Stationary Time Series, Forecasting Models for Time Series with a Linear Trend, Forecasting Time Series with Seasonality,
Regression Forecasting with Casual Variables, Selecting Appropriate Forecasting Models.

UNIT - V |8 Hrs

Decision Analysis Formulating Decision Problems, Decision Strategies with and without Outcome, Probabilities, Decision
Trees, The Value of Information, Utility and Decision Making.

Course Outcomes:
After going through this course the student will be able to:

CO1|: |Apply the concepts and methods of business analytics to solve business problems

CO2|:|Analyse, model and solve decision problems in different settings

CO3|: [Interpret results/solutions and identify appropriate courses of action for a given business scenario

CO4|: |[Demonstrate skills like investigation, effective communication, working in team/Individual and following
ethical practices by implementing solutions to decision making problems

Reference Books:

1. Business analytics Principles, Concepts, and Applications FT Press Analytics, Marc J. Schniederjans, Dara G.
Schniederjans, Christopher M. Starkey, 1st Edition, 2014, ISBN-13: 978-0133989403, ISBN-10: 0133989402

2. The Value of Business Analytics: Identifying the Path to Profitability, Evan Stubs , John Wiley & Sons,
|DOI:10.1002/9781118983881,1st Edition 2014, ISBN:978111898388

3. Business Analytics, James Evans, Pearsons Education 2nd Edition, ISBN-13: 978-0321997821 ISBN-
10: 0321997824

4. Predictive Business Analytics Forward Looking Capabilities to Improve Business, Gary Cokins and
Lawrence Maisel, Wiley; 1st Edition, 2013, ISBN: 978-1-118-17556-9 .

Scheme of Continuous Internal Evaluation (CIE): 20 + 40 + 40 = 100

QUIZZES: Quizzes will be conducted in online/offline mode. Two quizzes will be conducted & Each Quiz will be evaluated for
10 Marks. The sum of two quizzes will be the Final Quiz marks.

TESTS: Students will be evaluated in test, descriptive questions with different complexity levels (Revised Bloom’s Taxonomy
Levels: Remembering, Understanding, Applying, Analyzing, Evaluating, and Creating). Two tests will be conducted. Each test
will be evaluated for 50 Marks, adding upto 100 marks. Final test marks will be reduced to 40 Marks.

EXPERIENTIAL LEARNING: Students will be evaluated for their creativity and practical implementation of the problem.
Case study-based teaching learning and Program specific requirements (15), Video based
seminar/presentation/demonstration (25) adding upto 40 marks.

Scheme of Semester End Examination (SEE) for 100 marks: The question paper will have FIVE questions with internal
choice from each unit. Each question will carry 20 marks. Student will have to answer one full question from each unit.
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Rubric for CIE & SEE Theory courses
RUBRIC for RUBRIC for SEE
SLNo |Content Marks Q. No |Contenis Marks
1 |Quizzes - Q1 & Q2 20 Each unit consists of TWO questions of 20 Marks each. Answer FIVE
2 |Tests - T1 & T2 10 full questons selecting ONE from each unit (1 to 5).
Experiential Learning - EL1 & EL2 40 1 &2 |Unit-1: Question 1 or 2 20
Total Marks 100 3 &4 |Unit-2: Question 3 or 4 20
5 & 6 |Unit-3: Queston 5 or 6 20
7T & 8 |Umt4: Queston 7 or B 20
9 & 10 (Unit-5: Queston 9 or 10 20
Total Marks| 100
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SEMESTER: 11

Course Code_|: |22CV2D04T INDUSTRIAL AND OCCUPATIONAL HEALTH AND SAFETY |l Marks 11100
Credits L-T-P [:|3-0-0 SEE Marks 11100
Hours 1421 Elective D (Global Elective) SEE Durations |: |3 Hrs

Faculty Coordinator:|Dr.V.AnanthaRam

UNIT - I |08Hrs

Industrial safety: Accident, causes, types, results and control, mechanical and electrical hazards, types, causes and
preventive steps/procedure, describe salient points of factories act 1948 for health and safety, wash rooms, drinking water
layouts, light, cleanliness, fire, guarding, pressure vessels, etc, Safety color codes. Fire prevention and fire fighting,
equipment and methods.

UNIT - II |09HTrs

Occupational health and safety: Introduction, Health, Occupational health: definition, Interaction between work and health,
Health hazards, workplace, economy and sustainable development, Work as a factor in health promotion. Health protection
and promotion Activities in the workplace: National governments, Management, Workers, Workers’ representatives and
unions, Communities, Occupational health professionals. Potential health hazards: Air contaminants, Chemical hazards,
Biological hazards, Physical hazards, Ergonomic hazards, Psychosocial factors, Evaluation of health hazards: Exposure
measurement techniques, Interpretation of findings recommended exposure limits. Controlling hazards: Engineering
controls, Work practice controls, Administrative controls. Occupational diseases: Definition, Characteristics of occupational
diseases, Prevention of occupational diseases.

UNIT - III |09HTrs

Hazardous Materials characteristics and effects on health: Introduction, Chemical Agents, Organic Liquids, Gases, Metals
and Metallic Compounds, Particulates and Fibers, Alkalies and Oxidizers, General Manufacturing Materials, Chemical
Substitutes, Allergens, Carcinogens, Mutagens, Reproductive Hazards, Sensitizers and Teratogens, Recommended Chemical
Exposure Limits. Physical Agents, Noise and Vibration, Temperature and Pressure, Carcinogenicity, Mutagenicity and
Teratogenicity. Ergonomic Stresses: Stress-Related Health Incidents, Eyestrain, Repetitive Motion, Lower Back Pain, Video
Display Terminals.

UNIT - IV 08 Hrs

Wear and Corrosion and their prevention: Wear- types, causes, effects, wear reduction methods, lubricants-types and
applications, Lubrication methods, general sketch, working and applications, i. Screw down grease cup, ii. Pressure grease
gun, iii. Splash lubrication, iv. Gravity lubrication, v. Wick feed lubrication vi. Side feed lubrication, vii. Ring lubrication,
Definition, principle and factors affecting the corrosion. Types of corrosion, corrosion prevention methods.

UNIT - V |08 Hrs

Periodic and preventive maintenance: Periodic inspection-concept and need, degreasing, cleaning and repairing schemes,
overhauling of mechanical components, over hauling of electrical motor, common troubles and remedies of electric motor,
repair complexities and its use, definition, need, steps and advantages of preventive maintenance. Steps/procedure for
periodic and preventive maintenance of: I. Machine tools, ii. Pumps, iii. Air compressors, iv. Diesel generating (DG) sets,
Program and schedule of preventive maintenance of mechanical and electrical equipment, advantages of preventive
maintenance. Repair cycle concept and importance.

Course Outcomes:
After going through this course the student will be able to:

CO1|:|Explain the Industrial and Occupational health and safety and its importance.

CO2|: |[Demonstrate the exposure of different materials, occupational environment to which the employee can
expose in the industries.

CO3|: [Characterize the different type materials, with respect to safety and health hazards of it.

CO4|:|Analyze the different processes with regards to safety and health and the maintenance required in the
industries to avoid accidents.

Reference Books:

1.Maintenance Engineering Handbook, Higgins & Morrow, SBN 10: 0070432015 / ISBN 13: 9780070432017, Published by
McGraw-Hill Education. Da Information Services.

2. H. P. Garg, Maintenance Engineering Principles, Practices & Management, 2009,S. Chand and Company, New Delhi,
ISBN:9788121926447

3.Fundamental Principles of Occupational Health and Safety, Benjamin O. ALLI, Second edition,2008 International Labour
Office — Geneva: ILO, ISBN 978-92-2-120454-1

4.Foundation Engineering Handbook, 2008, Winterkorn, Hans, Chapman & Hall London. ISBN:8788111925428.
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Scheme of Continuous Internal Evaluation (CIE): 20 + 40 + 40 = 100

QUIZZES: Quizzes will be conducted in online/offline mode. Two quizzes will be conducted & Each Quiz will be evaluated for
10 Marks. The sum of two quizzes will be the Final Quiz marks.

TESTS: Students will be evaluated in test, descriptive questions with different complexity levels (Revised Bloom’s Taxonomy
Levels: Remembering, Understanding, Applying, Analyzing, Evaluating, and Creating). Two tests will be conducted. Each test
will be evaluated for 50 Marks, adding upto 100 marks. Final test marks will be reduced to 40 Marks.

EXPERIENTIAL LEARNING: Students will be evaluated for their creativity and practical implementation of the problem.
Case study-based teaching learning and Program specific requirements (15), Video based
seminar/presentation/demonstration (25) adding upto 40 marks.

Scheme of Semester End Examination (SEE) for 100 marks: The question paper will have FIVE questions with internal
choice from each unit. Each question will carry 20 marks. Student will have to answer one full question from each unit.

Rubric for CIE & SEE Theory courses

RUBRIC for RUBRIC for SEE
SLNo |Content Marks Q. No |Contents Marks
1 |Quizzes - Q1 & Q2 20 | Each unit consists of TWO questions of 20 Marks each. Answer FIVE
2 |Tests - T1 & T2 a0 full questions selecting ONE from each unit (1 to 5).
Experiential Learning - EL1 & EL2 40 | 1 &2 |Unit-1: Question 1 or 2 20
Total Marks 100 3 &4 |Umt-2: Question 3 or 4 20
5 & 6 |Unit-3: Queston 5 or 6 20
7 & B |Unit4: Queston 7 or 8 20
@ & 10 |Unit-5: Queston % or 10 20
Total Marks| 100
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SEMESTER: II
Cour.se Code |:|22CV2DOST INTELLIGENT TRANSPORT SYSTEMS CIE Marks 11100
Credits L-T-P |:|3-0-0 SEE Marks ;100
Hours 1421 Elective D (Global Elective) SEE Durations |: |3 Hrs
Faculty Coordinator: Dr.Sunil S
UNIT - I |8 Hrs

Introduction: —Historical Background, Definition, Future prospectus, ITS training and educational needs.
Fundamentals of Traffic Flow and Control- Traffic flow elements, Traffic flow models, Shock waves in Traffic streams, Traffic
signalization and control principles, Ramp metering, Traffic simulation

UNIT - II |9 Hrs

ITS User services-User services bundles, Travel and Traffic management, Public Transportation Operations, Electronic
Payment, Commercial Vehicles Operations, Emergency Management, Advanced Vehicle Control and safety systems,
Information Management, Maintenance and construction Management. ITS Architecture-Regional and Project ITS
Architecture, Need of ITS architecture, concept of Operations, National ITS Architecture, Architecture development tool

UNIT - III |9 Hrs

Technology Building Blocks for ITS-Introduction, Data acquisition, Communication Tools, Data Analysis, and Traveller
Information. Various detection, identification and collection methods for ITS. ITS Applications and their benefits-Freeway
and incident management systems, Advanced arterial traffic control systems, Advanced Public Transportation Systems,
Multimodal Traveller Information systems

UNIT - IV |8 Hrs

ITS Planning-Transportation planning and ITS, Planning and the National ITS Architecture, Planning for ITS, Integrating ITS
into Transportation Planning, relevant case studies. ITS Standards-Standard development process, National ITS architecture
and standards, ITS standards application areas, National Transportation Communications for ITS Protocol, Standards
testing

UNIT - V |8 Hrs

ITS Evaluation — Project selection at the planning level, Deployment Tracking, Impact Assessment, Benefits by ITS
components, Evaluation Guidelines, Challenges and Opportunities. ITS for Law Enforcement: Introduction, Enhance and
support the enforcement traffic rules and regulations, ITS Funding options and ITS c