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Abbreviation

AICTE - All India Council for Technical
MOOC - Massive Open Online Course NEP
— National Education Policy

NPTEL - National Program on Technology
PCC - Program Core

PEO - Program Educational Objectives
PSO - Program Specific Outcomes

Issue:.. Rev. No: Date: / /2025, F. No.

SWAYAM - Study Webs of Active-learning for Young Aspiring Minds

UGC - University Grants Commission

WK - Knowledge and Attitude Profile

CCE - Comprehensive and Continuous Evaluation

ISO - International Organization for Standardization

EOMS - Educational Organization Management System
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Institute Vision

To create opportunities for rural students to become able engineers and technocrats through
continual excellence in engineering education.

Institute Mission

Our mission is to create self-disciplined, physically fit, mentally robust and morally strong
engineers and technocrats with high degree of integrity and sense of purpose who are capable
to meet challenges of ever advancing technology for the benefit of mankind and nature.

We, the management, the faculty and staff, therefore promise to strive hard and commit
ourselves to achieve this objective through a continuous process of learning and
appreciation of needs of time.

Department Vision
Knowledge center for rural students with continual excellence in technical education
Department Mission

M1: To create self-disciplined, physically fit and competent Civil Engineers with high level
of professional, moral and ethical values.

M2: To serve mankind and nature with high integrity and sense of purpose to meet challenges
of ever advancing technology through research and development.

M3: To mentor students in pursuit of higher education, employability and entrepreneurship.
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ISO 21001:2018 - EOMS Policy

We, at AVCOE Sangamner, are committed to:
» Provide quality technical education to the rural students
* Provide conducive environment for all round development of the students.
* Develop as a premier institute for technical education & research as per the

needs and expectations of all stake holders.

*  Comply all applicable requirements.

* Develop students into technocrats having social responsibility.

» Keep abreast about the advances in technology and innovation.

* Enhance industry-institute interaction.

* Managing intellectual property.

* Maintain hygiene, health and safety for applicable requirements.

» Achieve continual improvement in academic and administrative processes.

*  We shall strive to maintain Educational Organizational Management System.
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Program Outcomes (PO’s)

Engineering Knowledge: Apply knowledge of mathematics, natural science,
PO1 Engineering computing, engineering fundamentals and an engineering specialization as
knowledge specified in WK1 to WK4 respectively to develop to the solution of complex
engineering problems.
Problem Analysis: Identify, formulate, review research literature and analyze
PO2 Problem complex engineering problems reaching substantiated conclusions with
analysis consideration for sustainable development. (WK1 to WK4)
Design / complex engineering problems and design/develop
systems/components/processes to meet identified needs with consideration
PO3 Development of . )
Solutions for the public health and safety, whole-life cost, net zero carbon, culture,
society and environment as required. (WKS5)
Conduct Conduct investigations of complex engineering problems using research-based
PO4 Investigations of | knowledge including design of experiments, modelling, analysis &
Complex interpretation of data to provide valid conclusions. (WKS).
Problems
Create, select and apply appropriate techniques, resources and modern
PO5 Engineering engineering & IT tools, including prediction and modelling recognizing their
Tool Usage limitations to solve complex engineering problems. (WK2 and WK6)
Analyze and evaluate societal and environmental aspects while solving
POG The Engineer and | complex engineering problems for its impact on sustainability with reference
the World to economy, health, safety, legal framework, culture and environment. (WK1,
WKS5, and WK?7).
Apply ethical principles and commit to professional ethics, human values,
PO7 Ethics diversity and inclusion; adhere to national & international laws. (WK9)
Individual and | Function effectively as an individual, and as a member or leader in
POS8 Collaborative diverse/multi-disciplinary teams.
Team work
Communicate effectively and inclusively within the engineering community
and society at large, such as being able to comprehend and write effective
PO9 Communication | reports and design documentation, make effective presentations considering
cultural, language, and learning differences.
Project Apply knowledge and understanding of engineering management principles
and economic decision-making and apply these to one’s own work, as a
PO10 Management . . .
and Finance mem'be-r . al.ld lead?r in a team, and to manage projects and in
multidisciplinary environments.
Recognize the need for, and have the preparation and ability for
POL1 Life-Long i) Independent and life-long learning
Learning ii) Adaptability to new and emerging technologies and
iii) Critical thinking in the broadest context of technological change.
(WKS)
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Program Educational Objectives (PEQOs)

PEO 1: The graduate will have professional competence with moral and ethical values
to enhance their skills related to entrepreneurship, employability and higher education.

PEO 2: The graduate will have sense of commitment for integrated and sustainable
socio-economic development of the nation.

PEO 3: The graduate will have an ability and motivation to carry out research and
development activities using modern engineering tools and techniques.

PEO 4: The graduate will have capability for critical thinking, engineering reasoning,
problem solving, experimentation and teamwork.

Program Specific Qutcomes (PSOs)

PSO1: Develop knowledge of building planning constructions, concrete technology,
surveying, fluid and hydraulics, structural analysis and design, geotechnical and
foundation, construction management, transportation and infrastructure, quantity
surveying, and environmental engineering to design, develop and manage the civil
engineering structures considering safety, health, ethics and environment aspects.

PSO 2: Apply professional skills and fundamentals of mathematics, basic sciences,
numerical methods, computer programming and applied mechanics in civil
engineering field for the betterment of society through sustainable development.

PSO3: Excel careers in government, public and private sectors in addition to
entrepreneurship and consultancy in the field of civil engineering.
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Preamble

The Post-graduate curriculum structure has been designed in accordance with the National Education Policy
(NEP) 2020 and the credit framework prescribed through the relevant Government Resolution (GR). The
two-year postgraduate program follows a semester-wise credit distribution that provides a balanced
combination of Program Core Courses, Program Elective Courses, and experiential learning components.
The structure ensures flexibility, skill development, and progressive attainment of program-specific
competencies while adhering to the prescribed credit requirements for each semester and the overall two-
year postgraduate program.

Credit Definition

The credit system adopted for the M. Tech. Civil Engineering-Structural Engineering program is based on
the guidelines prescribed under the NEP 2020 framework for Postgraduate Engineering Programs. The
following definitions are used for determining the credits assigned to theory, tutorial and practical
components of a course.

Table 1: Credit Definition and Contact Hours

Academic Component Contact Hours per Week Credits
Lecture (L) 1 Hour 1 Credit
Practical (P) 2 Hours 1 Credit

Program Credit Requirement

As per the Government of Maharashtra guidelines for implementation of NEP 2020 in undergraduate
engineering programs, the two-year M. Tech. Program carries a prescribed credit range of 80 credits
(minimum). The Institute has adopted a total of 96 credits for the two-year M. Tech. Civil Engineering-
Structural Engineering program, which falls within the prescribed range.

Semester-wise Credit Distribution

The following table presents the semester-wise credit distribution adopted for the two-year M. Tech. Civil
Engineering-Structural Engineering program. The credit load is planned within the 23-26 credit range
prescribed per semester under the NEP 2020 framework.

Table 2 -Semester-wise total credits

Year Semester Credits
Semester | 23
First Year
Semester 11 23
S 4% Semester 111 24
ccond xear Semester IV 26
Total 96

Exit Point: For those who join 2 year PG program, there shall only be one exit point. Students who exit
at the end of 1st year shall be awarded a Postgraduate Diploma.

Approved By:

Woasn Pt

Chairman Chai
airman
Bos, Civil Engineering Academic Council
Amrutvahini College of Engineering, Amrutnagar . Amrutvahini College of Engineering, Amrutnagar
Sangamner-422608 Sangamner-422608



=% Amrutvahini College of Engineering, Sangamner — 422608 Issue:.. Rev. No: Date: / /2025, F. No.

Program codes

The institute has assigned a unique program code to each branch

Table 1 — Program codes
Sr. No. | Program code | Code

PG Program
1 | M. Tech. Structural Engineering | MSE

Subject code Nomenclature

The following nomenclature demonstrates the subject codes:

e R-Year (of designing/revising syllabus) — Program code (as given in table 1) - Course
Type (as per NEP) — Course Number (501 — M. Tech Subject 1, 502 - M. Tech Subject,
etc.)

Guidelines for Examination Scheme

The evaluation of students shall be based on continuous academic performance in a course
based on Comprehensive Continuous Evaluation (CCE) and End Semester Examination (ESE).
Components of the Examination System:
1. Comprehensive Continuous Evaluation (CCE):
e CCE of 50 marks based on all the Units of course.

e To design a Comprehensive Continuous Evaluation scheme for a theory
subject of 50 marks with the specified parameters, the allocation of marks
and the structure can be detailed as follows:

Table 2: Allocation of marks & structure for 3-Credit Subject

Sr. No. Examination Conduction Coverage of Units
Marks
1 CCE -1 15 Units 1-(8 Marks) , Unit 2- (7 Marks)
(Class test — 1) (CT-1)
2 CCE -11 15 Units 3-(8 Marks) , Unit 4- (7 Marks)
(Class test — I1).) (CT-1I)
CCE -111 Unit 5- 10 Marks- Open Book test
3 (Open Book Test, 20 Assignments — 5 Marks
Seminar, Assignment.) Seminar- 5 Marks
Total 50

2. End Semester Examination (ESE):

The ESE is a compulsory examination for all students. The ESE examination will
be conducted at the end of the semester by the institute Department of Examination
and Evaluation (DEE). The ESE will be based on 100% syllabus (Unit 1 to Unit 5).
The ESE shall be of 50 marks (10 Marks / Unit) conducted for all theory courses as
mentioned in the program structure.
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pleasiige Examination Scheme c
Scheme and Marks Credits
(Hrs./week)
Course Code Course Course v
o
Type Name = = g g = = =
eS| x| @ £ ElE| €| o
el 8| 8| = | & E|S|l=|8|3|8|=
ZI5| 8|9 | 5| E|E|=2|5|E| =
A QR =A==~
Semester 1
R25-MSE-NMSE-501 Major Core Numerical Me‘Fhods. in 4 o 50 50 ) ) 4 |4
Course Structural Engineering
R25-MSE-ADSS-502 | MajorCore | 4 o nced Design of 4 - 15|50 | - |- 41 | -| 4
Course -
Steel Structures
R25-MSE-SD-503 Major Core Structural Dynamics 4 50 50 4 - 4
Course - - -
R25-MSE-TEP-504 Major Core | Theory of 4 50 | 50 4 | 4
Course Elasticity and - - -
Plasticity
Major Core Structural Analysis and
R23-MSE-SADE-305 | (e Design Using ETAB oA ) N - ] 22
R25-MSE-MEC 506(A) Elective-I
Major Elective A) Desigq of Composite
Course Construction
R25-MSE -MEC-506(B)| (Elective —I) B) Structural Design of
Concrete Bridges
R25-MDE-MEC-506(C) C) Structural Design of | 3 - - 50 50| - - 3 -1 -1 3
Foundation
R25-MDE-MEC-506(D) D) Design of Earthquake
Resistant Structures
R25-MSE-LP I-507 Major Elective | Lab Practice - I - -2 - - 50 - 1| 1
Cours-1
R25-MSE-CTS-508 Civictech Skills| Human Right-I - - - - - - - - - -1 1
Course
Total 19( - | 6 | 250 | 250 | 100 | —-|50| 19 | -- | 3| 23
CCE*: Comprehensive Continuous Evaluation
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First Year M. Tech (Structural Engineering) (2025 Pattern) (Semester II)

Teaching o
Examination ]
Scheme Credits
Scheme and
(Hrs./week) Marks
Course Code Course Course
Type Name — = — —
] < E < = ] =
el gl e x| & =l e el 28
S/ E| 8 |9 &8 5| E|IE|&|E|E| 3
= = A O M = |A&|O| = | | A& &
Semester 11
R25-MSE-ADCS-509 Major Core Course Advanced Design of 4 | - - |so|s0] - N | 4
Concrete Structures
Major Core Course ..
R25-MSE-FEM-510 Finite Element Method 4 - - 50 | 50 - - - 4 -1 4
R25-MSE-TPS-511 Major Core Course | 1+ of Plates and 4] - | - |soflso] - |- |- af-] -| 4
Shells
R25-MSE-LP 11512 Major Core Course Lab Practice - 11 i i 4 ) ) N S lsol - i 2l 5
Major Elective Course | Elective-IT
R25-MSE -MEC-513(A) | (Elective —II) A) Structural Audit and
Retrofitting of Structures
R25-MSE -MEC-513(B) B) Design of High-Rise
Structures
R25-MSE -MEC-513(C) C) Structural Forensics 3 R R sol 50 3 3
and Health Monitoring ) T T
R25-MSE -MEC-513(D) D) Design of Industrial
Structures
R25-MSE-MEC-514 (A) [Major Elective Course | Elective-III
(Elective —I1I) A) Design of Liquid
Retaining Structures
R25-MSE-MEC-514 (B) B) Bio Mechanics and
Bio Materials
3 - -
R25-MSE-MEC-514 (C) C) Structural Reliability S T T e i
R25-MSE-MEC-514 (D) D) Nonlinear Analysis
of Structures
R25-MSE-SEM 1-515 Seminar Seminar-I -4 | - - 2s |- as| - - 2| 2
R25-MSE-CTS-516 Civictech Skills Course] Human Right-II - - - - - - - - - - -1
Total 18 | - 8 [250(250| 25 - |75 18 | - 4| 23
CCE*: Comprehensive Continuous Evalua
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Amrutvahini College of Engineering, Sangamner
M.Tech- Civil Engineering- Structural Engineering
E.Y. Syllabus Semester I

Program: | F.Y.M. Tech Semester: I
Course: Numerical Methods in Structural Analysis Course Code: R25-MSE-NMSE-501
Teaching Scheme (Hrs./week) Credits Examination Scheme
Lecture Practical Tutorial CCE ESE T™W PR
04 Hrs/Week - - 04 50 50 - -

Course Description and:

This course introduces fundamental numerical methods used to model and solve engineering problems, including
error analysis, solution of equations, eigenvalue computation, differential equation techniques, finite difference
formulations, and the stiffness matrix approach.

Course Relevance: This course equips structural engineering students with essential numerical techniques for
solving complex engineering problems that cannot be handled analytically. It enhances their ability to model
real-world systems, perform accurate structural analysis, and apply computational methods such as finite

differences and stiffness matrices, which form the foundation of modern analysis tools like FEM software.

Prerequisite: Basic Concepts of differentiation and integration, differential equations, and calculus.

Bridge Content: - Students should have a basic understanding of mathematics, mechanics, structural analysis,
numerical methods, and introductory programming before beginning this course.

Course Objectives:
1. To make students aware of different techniques of numerical methods this could be useful to find out the
approximate solution of any structural engineering problem close to the exact solution.

Course Outcomes: After learning the course, students will be able to

CO Course Outcome Bloom’s Level

CO1 | Understand basic concepts of various numerical methods for performing tasks, 1,2,3,4
such as interpolation, differentiation, integration, solution of linear and nonlinear
equations, solution of differential and integral equations.

CO2 | Apply the knowledge of eigenvalues and eigenvectors for vibrational trivial 2,3,4
solutions.

CO3 | Apply knowledge of numerical methods to obtain approximate solutions to 2,3,4
indeterminate beams and frames using ordinary differential equations.

CO4 | Find the approximate solutions of beams and plates using finite difference method. 3,4

CO5 | Understand the application of indirect method of stiffness matrix for beams, 3,5

trusses, frames and grids.

Course Content

Unit1 | Fundamentals of Numerical Methods 6 Hrs. CO Mapped: CO 1

Fundamentals of numerical methods, Error analysis, Engineering Systems, Physical and Mathematical
Modeling, Error Analysis Approximations, round off and Truncation errors, Roots of nonlinear equations,
multiple roots, Solution of Linear Simultaneous Equations, Solution of Nonlinear Simultaneous Equations.
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Unit 2 ‘ Eigen Values and Eigen Vectors | 6 Hrs. ‘ CO Mapped: CO 2
Power method, Relaxation Method, Diagonalization method.
Unit 3 ‘Ordinary Differential Equations | 6 Hrs. ‘ CO Mapped: CO 3

Method of Weighted Residuals, Initial Value and Boundary Value Problems, Euler’s method, Improvement of
Euler’s method, Runge-Kutta Method, Multiple Steps Method.

Unit 4 Finite Difference Method 6 Hrs. CO Mapped: CO 4

Forward, Backward, and Central Finite Difference approximations to the derivatives. Application to
indeterminate beams and plates.

Unit 5 Stiffness Matrix Method 6 Hrs. CO Mapped: CO 5

Stiffness matrices, numerical examples of stiffness method to beams and plane trusses, concept of
transformation matrix, stiffness matrix for plane frame and grid.

Textbooks:

1. Chapra S. C. and Canale R. P., Numerical Methods for Engineering. Tata Mcgraw-Hill Pub, 7™ Edition, 2016.
2. Madhujit Mukhopadhyay and Abdul Hamid sheikh Matrix and Finite element Analysis of structures, 5%
edition, New Age international Publications.

Reference Books:

1. Scheid F., Theory, and problems of Numerical analysis. New York. McGraw Hill Book Co. (Shaum Series),
1988

2. Sastry S. S., Introductory Methods of Numerical Analysis. Prentice-Hall of India, 1998.

3. E.Ward Cheney, David R. Kincaid, Numerical Methods and Applications, Brooks Cole / Cengage Learning
India.

4. E. Balgurusamy, Numerical Methods, Tata Mcgraw-Hill Pub.

MOOC:s Links and additional reading material:

1. www.scilab.org/
2. http:/nptel.ac.in/
3. http://ocw.mit.edu/

CO-PO mapping table:

Co [P0 [PO [PO [PO [PO [PO [PO [PO [PO |POI [POI [PS [PS |PS
1|2 3 |4 |5 |6 |7 |8 |9 |o 1 |o |o |o
col 321 [t 2 -1 -1-1-7T- 2 |- -] -
col3 [ 3|22l 2-1-1-1-71- - -]
co[3 [ 3223 -1-1-1-71- 2 | - -] -
col 23233 -1-1-1-71- 2 | - -] -
col 32323 -T1-1-1-71- 2 |- -] -
Avg 28262020 26| _ | _ | - [ - | - [ 1| -1-1-

1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
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Assessment Pattern

CCE ESE
BT Level | CTl1 CT2 | Assignments Course Field Activity Quiz /
Project / Case Study | presentation etc.

L1 v v v v v v

L2 v v v v v v

L3 v v v v v v

L4

LS

L6

Unit wise Weightage:
Exam Unitl Unit2 Unit3 Unit4 Unit5 Total
CT1 8 7 15
CT2 8 7 15
Open Book Test 10 10
Assignments 5 05
Seminar 5 05
ESE 10 10 10 10 10 50
100
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Program: | F.Y.M. Tech Semester: I
Course: Advanced Design of Steel Structure Course Code: R25-MSE-ADSS-502
Teaching Scheme (Hrs./week) Credits Examination Scheme
Lecture Practical Tutorial CCE ESE ™ PR
04 Hrs./Week - - 04 50 50 - -

Course Description and: This course introduces advanced concepts in the design of steel structures, covering
design philosophies, codal loadings, and connection detailing. It emphasizes the analysis and design of industrial
buildings, pre-engineered structures, steel bunkers, silos, portal frames, and steel chimneys as per relevant IS
and IRC codes. The course equips students with practical design skills and an understanding of real-world steel
structural systems used in industrial and infrastructural applications.

Course Relevance: This course is highly relevant for careers in structural engineering, providing essential skills
for designing industrial and special steel structures commonly used in infrastructure, manufacturing, and
construction industries. It prepares students for professional work in consulting, steel fabrication, and modern

PEB (Pre-Engineered Building) design.

Prerequisite: Basic Concepts and design of steel structures.

Bridge Content: - Students should have basic knowledge of structural analysis, material properties of steel,
load calculations, and fundamentals of design codes before starting this course.

Course Objectives:
This course aims to equip students with the knowledge of steel design philosophies and codes, and the ability to

design industrial buildings, PEBs, crane girders, bunkers, silos, portal and gable frames, lightweight systems,

and steel chimneys including loading, stability, connections, and foundations.

Course Outcomes: After learning the course, students will be able to

CO Course Outcome Bloom’s Level

CO1 | Understand basic concepts of various steel structure design and will be able to give 2,3

design solutions for on-site situations.

CO2 | Apply the knowledge of mathematical solutions for Industrial shed design. 3,4
CO3 | Apply knowledge of IS codal provisions to design bankers and silos. 4,5
CO4 | Find the approximate solutions for Portal frame design 3,4
COS5 | Understand the application of design philosophy in chimney design. 4,5

Course Content

Unit 1 ‘ Introduction to Design philosophy | 6 Hrs. | CO Mapped: CO 1

Introduction to Allowable Stress Design, Plastic design, Limit state Design, Loadings as per IRC, IS (IS: 800-
2007, IS: 875 part1-V, IS: 1893) applicable to various steel structures. Design of Welded and Bolted connections.

Unit 2 ‘ Design of Industrial Buildings | 6 Hrs. ‘ CO Mapped: CO 2

Design of Industrial Buildings including crane girders, Design of Pre-engineered Building.

Unit 3 ‘Steel Bunkers and Silos | 6 Hrs. ‘ CO Mapped: CO 3

Design of square bunker — Jansen’s and Airy’s theories — IS Code provisions — Design of side plates — Stiffeners
— Hooper — Longitudinal beams Design of cylindrical silo — Side plates — Ring girder — stiffeners.
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Unit 4 Portal Frames 6 Hrs. CO Mapped: CO 4

Design of portal frame with hinge base, design of portal frame with fixed base -Gable Structures — Lightweight
Structures

Unit 5 Chimneys 6 Hrs. CO Mapped: CO 5

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

Textbooks:

1. Limit State Design of Steel Structures,3™ edition S.K. Duggal — McGraw Hill

2. Design of Steel Structures, 2™ edition, N. Subramanian — Oxford University Press

Reference Books:

1. Design of Steel Structures - Vol. II, Ramchandra. Standard Book House, Delhi.

2. Design of Steel Structures - Arya A. S., Ajmani J. L., Nemchand and Bros., Roorkee. 3. The Steel Skeleton-
Vol. II, Plastic Behaviour and Design - Baker J. F., Horne M. R., Heyman J., ELBS.

4. Plastic Methods of Structural Analysis, Neal B. G., Chapman and Hall London.

5. IS 800: 2007 — General Construction in Steel - Code of Practice, BIS, 2007.

6. SP — 6 - Handbook of Structural Steel Detailing, BIS,1987

MOOC:s Links and additional reading material:

L.https://nptel.ac.in/courses/105/106/105106113/ 8.
2.https://www.youtube.com/watch?v=CNE4hk SGTo&list=PLry0oTiKPxdWSdlaSMeAGae69h6KMK 1a3.

CO-PO mapping table:

co (PO |PO |PO |PO |PO | PO |PO |PO | PO |POl |POl |PS |PS |PS
1 2 3 4 5 6 7 8 9 0 1 O 0 0
co|l3 |2 3|2 ]2|1]|-1]-1]- 2 1 - - -
cCoO| 3|3 ]3| 2]2 _ - - - 1 1 - - -
co| 3|23 ]2]2]1 - - - 1 1 - - -
cols |32 2121-1-1-71- 1 - - - -
CO| 3| 2|3 | 2|21 - - - 1 1 - - -
Avg 30| 24 2.8 2.0 2.0 0.6 - - - 1.2 0.8 - - -

1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
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Assessment Pattern

CCE ESE
BT Level | CTl1 CT2 | Assignments Course Field Activity Quiz /
Project / Case Study | presentation etc.
L1 v v v v v v
L2 v v v v v v
L3 v v v v v v
L4
L5
L6
Unit wise Weightage:
Exam Unitl Unit2 Unit3 Unit4 Unit5 Total
CTl1 8 7 15
CT2 8 7 15
Open Book 10 10
Test
Assignments 5 05
Seminar 5 05
ESE 10 10 10 10 10 50
100
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Program: F. Y. M. Tech Semester: I
Course: Structural Dynamics Course Code: | R25-MSE-SD-503
Teaching Scheme (Hrs./week) Credits Examination Scheme
Lecture Practical Tutorial CCE ESE W PR
04 Hrs/Week - - 04 50 50 - -

Course Description and:

This course introduces the fundamental concepts of vibrations in structures and their application to earthquake-resistant
design. Students will learn the principles of Single Degree of Freedom (SDOF) and Multiple Degree of Freedom (MDOF)
systems, including free and forced vibrations, as well as damped and undamped responses.

Course Relevance: This course is highly relevant for civil and structural engineering students, as it bridges theoretical
concepts of vibrations with practical applications in earthquake-resistant design. Understanding the dynamic behavior of
SDOF and MDOF systems enables engineers to predict structural responses to dynamic loads such as earthquakes, wind,
and machinery vibrations.

Prerequisite: Basic Concepts of Engineering Mechanics (Dynamics), Mathematics.

Bridge Content: - This course builds on foundational knowledge of mechanics, strength of materials, and structural
analysis. Students are expected to be familiar with concepts of forces, moments, stiffness, and basic static and dynamic
equilibrium.

Course Objectives: Introduce the fundaments of vibrations of SDOF and MDOF systems for damped and undamped system
under forced and free vibrations. Also expose the students to fundamentals of earthquake engineering, seismology of the
world and country, so that this knowledge could be used for seismic design and construction of structures with the provisions
of Indian standard codes.

Course Outcomes:

CcO Course Outcome Bloom’s Level

CO1 | Formulate and solve equations of motion for single-degree-of-freedom (SDOF) systems 3,4
under free vibrations considering damping mechanisms.

CO2 | Evaluate the response of SDOF systems subjected to various dynamic loadings using 3,5
Duhamel’s integral and apply response spectra concepts for seismic design.

CO3 | Formulate equations of motion for multi-degree-of-freedom (MDOF) systems, compute 3,4
natural frequencies and mode shapes, and apply modal superposition principles for
vibration analysis.

CO4 | Assess and design vibration control strategies such as tuned mass dampers, base isolation, 4,5
and supplemental damping devices for structural applications.

CO5 | Apply numerical integration methods for solving dynamic response problems of 34
structures.

Course Content

Unit 1 Single Degree of Freedom Systems ‘ 6 Hrs. CO Mapped: CO 1

Dynamic equilibrium, degrees of freedom, damping mechanisms and energy dissipation; mathematical modeling of SDOF
systems; solution to free vibration problems (undamped and damped); forced vibration under harmonic excitation,
resonance, dynamic amplification, transmissibility, and principles of vibration isolation.

Unit 2 ‘ Response to General Dynamic Loading ‘ 6 Hrs. ‘ CO Mapped: CO 2

SDOF response to step, ramp, and pulse loads; formulation and evaluation of Duhamel’s integral; impulse response
function; response to base motion under dynamic excitation; response spectra concepts and applications in seismic design.

Unit 3 ‘Multi Degree of Freedom Systems ‘ 6 Hrs. ‘ CO Mapped: CO 3
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Equations of motion for MDOF systems; determination of natural frequencies and mode shapes; orthogonality of modes and
modal participation factors; modal superposition for free and forced response; applications to multi-storey frames and shear
buildings.

Unit 4 Vibration Control in Structures 6 Hrs. CO Mapped: CO 4

Principles of vibration control; passive, active, and semi-active strategies; tuned mass dampers; base isolation systems;
supplemental damping devices; performance evaluation and practical applications in buildings, bridges, and infrastructure.

Unit 5 Numerical Methods in Structural Dynamics 6 Hrs. CO Mapped: CO 5

Time-integration methods for dynamic analysis: explicit and implicit schemes, stability and convergence; Newmark-f3 and
Wilson-0 methods; average acceleration method; direct integration vs modal superposition; introduction to finite element
method for dynamic problems; practical aspects of computational modeling.

Textbooks:

1. Structural Dynamics: Theory and Computation, Mario Paz (Springer)
2. Dynamics of Structures: Theory and Applications to Earthquake Engineering, A.K. Chopra (Prentice Hall / Pearson)

Reference Books:

1. Dynamics of Structures, R. W. Clough, J. Penzin (McGraw Hill Publications)
2. Dynamics of Structures, J. L. Humar (CRC Press)

MOOC:s Links and additional reading material:

1. E Resources: http://52.7.61.3/civil/;  https://ocw.tudelft.nl/course-lectures/2-1-structural- ~ dynamics-part-1/,
https://nptel.ac.in/courses/105/106/105106151/
2. NPTEL Lectures on Structural analysis I - https://nptel.ac.in/courses/105105166

CO-PO Mapping Table:

CO | P01 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | POI1l | PSO | PSO | PSO
01 02 03
col | 3 2 2 3 2 1 1 1 1 1 - 3 2 1
co2 | 3 2 2 3 3 1 1 1 1 1 - 3 3 1
CO3 | 3 2 2 3 3 1 1 1 1 1 - 3 3 2
Cco4 | 3 1 2 3 3 2 3 2 1 3 - 3 3 2
COs5 | 3 2 2 3 3 1 1 1 1 1 - 2 3 1
Avg. |30 | 1.8 2.0 3.0 2.8 1.2 | 14 1.2 | 1.00 | 14 - 2.8 2.8 1.4
1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
Assessment Pattern
CCE ESE
BT Level | CTl1 CT2 | Open Book Assignment Seminar / Quiz/
Test Case Study | presentation etc.
L1 v v v v v v
L2 v v v v v v
L3 v v v v v v
L4
L5
L6
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Unit wise Weightage:

Issue:.. Rev. No: Date: / /2025, F. No.

Exam Unitl Unit2 Unit3 Unit4 Unit5 Total
CT1 8 7 15
CT2 8 7 15
Open Book 10 10
Test
Assignments 5 05
Seminar 5 05
ESE 10 10 10 10 10 50
100
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Program: F. Y. M. Tech Semester: I
Course: Theory of Elasticity and Plasticity Course Code: | R25-MSE-TEP-504
Teaching Scheme (Hrs./week) Credits Examination Scheme
Lecture Practical Tutorial CCE ESE W PR
04 Hrs./Week - - 04 50 50 - -

Course Description and:

This course introduces students to the fundamentals of stress and strain in Cartesian and polar coordinate systems
as governed by generalized Hooke’s law. It covers the theoretical and practical aspects of elasticity, plasticity, and
torsion of structural elements. Students will learn to analyze and solve problems involving complex stress states,
deformation under generalized loading, and torsional behavior of shafts and structural components, preparing
them for advanced study and applications in structural and mechanical engineering design.

Course Relevance: This course is highly relevant for students in civil, mechanical, and structural engineering, as
it provides a strong foundation in understanding material behavior under various loading conditions. Knowledge
of stress and strain analysis, plasticity, and torsion is essential for the design and evaluation of structural
components, shafts, and mechanical elements. It equips students with the analytical skills needed to predict failure,
ensure safety, and optimize performance in engineering structures and machinery, aligning with both industry
requirements and advanced research in structural and mechanical design.

Prerequisite: Engineering Mathematics, Strength of Materials, Structural Mechanics.

Bridge Content: - This course builds on foundational knowledge of mechanics, strength of materials, and structural
analysis. Students are expected to be familiar with concepts of forces, moments, stiffness, and basic static and
dynamic equilibrium.

Course Objectives: Students get the knowledge of stress and strain in Cartesian and polar coordinate system as per
generalized Hooke’s law. This course enhances the knowledge of plasticity and generalized torsion problem.

Course Outcomes:

CO Course Outcome Bloom’s Level

CO1 | Understand the principles of elasticity and plasticity useful for the analysis of 2
structures.

CO2 | Understand the concept of plane stress, plane strain, Airy’s stress function for 2
Cartesian and polar coordinate system.

CO3 | Understand the concept of Axisymmetric problem and generalized torsion 2
formulation for any cross section of member.

CO4 | Understand the concept of plasticity and different criteria’s of yield condition as 2
per theory of plasticity.

CO5 | Analyze torsion in bars and pressure in cylinders. 4

Course Content

Unit 1 Analysis of Stress and Strain 6 Hrs. CO Mapped: CO 1

Concept of stress at a point, stress tensor, stress on inclined plane, stress components on a rectangular parallelepiped in
Cartesian coordinate system, derivation of stress equilibrium equations, transformation of stresses, stress invariants. The
state of strain at a point, strain displacement relations, strain compatibility condition.

Unit 2 Stress-Strain Relations 6 Hrs. CO Mapped: CO 2

Generalized Hook‘s law, plane stress, plane strain Problems in 2D Cartesian coordinate system, Airy‘s stress
function, relationship between Cartesian and Polar. coordinate system, Equilibrium equations, Strain

Approved By:




© Amrutvahini College of Engineering, Sangamner — 422608 Issue:.. Rev. No: Date: / /2025, F. No.

displacement relations, Stress- strain relationship, Strain displacement relationship for plane stress and plane
strain conditions.

Unit 3 Axisymmetric Problems and Torsion 6 Hrs. CO Mapped: CO 3

Equilibrium equations, Strain displacement relations, Stress- strain relationship, Stress compatibility equations, Plane stress
and Plane strain conditions. Cylinders subjected to internal and external pressure. Assumptions and Torsion equation for
general prismatic solid bars, warping of non-circular sections and St. Venant‘s theory, Prandtl’s stress function approach.

Torsion of Circular, Elliptical and Triangular cross-section bar.

Unit 4 Introduction to Plasticity 6 Hrs. CO Mapped: CO 4

Stress - strain diagram - Ideal plastic body - Illustration of plastic Analysis - Yield criteria - Rankine ‘s theory -
St. Venant's theory - Tresca Criterion - Beltramis theory - Von Mises criterion - Mohr ‘s theory of yielding - Yield
surface - Flow rule (stress - strain relation for perfectly plastic flow)- Prandtl Reuss equality - plastic work - stress
- strain relation based on Tresca — plastic potential - uniqueness of a stress distribution - strain hardening.

Unit 5 ‘ Plastic analysis of Thick Cylinder ‘ 6 Hrs. CO Mapped: CO S5

Elasto-plastic problems of beams in bending — thick hollow spheres and cylinders subjected to internal pressure
— General relations - plastic torsion —Nadai's and heap analogy.

Textbooks:

1.Theory of Elasticity — Timoshenko, S.P. & Goodier, J.N., McGraw-Hill

2.Advanced Strength of Materials / Theory of Elasticity — Sadhu Singh, Khanna Publishers

3. Elasticity: Theory, Applications, and Numeric — Martin H. Sadd, Elsevier

4. Plasticity for Structural Engineers — C.R. Calladine, Springer

5.Introduction to the Mechanics of a Continuous Medium — Lawrence E. Malvern, Prentice Hall
6. Mechanics of Materials — Ferdinand P. Beer & E. Russell Johnston Jr., McGraw-Hill

Reference Books:

Timoshenko, S. and Goodier, J. N., Theory of Elasticity, McGraw Hill, (1961).
Sadd, M. H., Elasticity, Elsevier, (2005).

Ragab, A. R. and Bayoumi, S. E., Engineering Solid Mechanics, CRC Press, (1999).
Ameen, M., Computational Elasticity, Narosa, (2005).

Kazimi, S. M. A., Solid Mechanics, Tata McGraw Hill, (1994).

Srinath, L. S., Advanced Mechanics of Solids, Tata McGraw Hill, (2000).

Sadhu Singh, Theory of Plasticity, Khanna Publisher, New Delhi, (1988).

. Chakrabarty, J., Theory of Plasticity, Elsevier Butterworth- Heinemann UK.

© N AL~

MOOC:s Links and additional reading material:

3. Theory of Elasticity — NPTEL, IIT Kharagpur (Link)

4. Applied Elasticity — NPTEL, IIT Bhubaneswar (Link)

5. Introduction to Crystal Elasticity & Plasticity — NPTEL, I[IT Guwahati (Link)
6. Mechanical Behavior of Materials - NPTEL, IIT Kanpur (Link)
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CO-PO Mapping Table:

Issue:.. Rev. No:

Date: / /2025, F. No.

CO | P01 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PSO | PSO | PSO
01 02 03
COol | 3 3 2 - - - - - - - - - 3 -
CO2 | 3 3 - - - - - - - - - - 3 -
CO3 | 3 3 - - - - - - - - - - 3 -
co4 | 3 3 - - - - - - - - - - 3 -
COS5 | 3 3 2 - - - - - - - - - 3 -
Avg. 130 30 | 20 | - - - - - - | 14 - - 3.0 -
1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
Assessment Pattern
CCE ESE
BT Level | CTl1 CT2 | Open Book | Assignment Seminar / Quiz /
Test Case Study | presentation etc.
L1 v v v v v v
L2 v v v v v v
L3 v v v v v v
L4
L5
L6
Unit wise Weightage:
Exam Unitl Unit2 Unit3 Unit4 Unit5 Total
CTI 8 7 15
CT2 8 7 15
Open Book 10 10
Test
Assignments 5 05
Seminar 5 05
ESE 10 10 10 10 10 50
100
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Program: | F.Y M Tech Semester: I
Course: Structural Analysis and Design Using Etab Course Code: | R25-MSE-SADE-505
Teaching Scheme (Hrs./week) Credits Examination Scheme
Lecture Practical Tutorial CCE ESE ™ PR
-- 02 Hrs./Week - - - - 50 -

Course Prerequisites: Basic Concepts of structural analysis and design, knowledge of engineering materials

and its properties.

Prerequisite: Basic computer literacy

Bridge Content: - Knowledge of Basic ETAB Software and Excel Spreadsheet

Course Objectives:
Students will be able to analyze and design RCC, steel and composite structure using ETAB software. Students

edify the knowledge using ETAB software. Students will understand the concepts of Excel spreadsheets and

programming language.

Course Outcomes: After learning the course, students will be able to

CcO Course Outcome Bloom’s Level
CO1 | Understand and apply theories, methods and procedures for analysis and 213
design of various structural systems using modern computer tool ETAB. ’
CO2 | Perform advanced modeling and simulation of Steel/RCC buildings 45
subjected to various loadings as per Indian standards. ’
CO3 | Understand the basics of spreadsheet and programming. 2
CO4 | Analyze and interpret the dynamic response of RCC multi storey building. 4,5
Course Content
List of Practical:
Experiment No.1 CO Mapped: CO 2.3

Objective:

Design of doubly reinforced continuous beams using Excel Spreadsheets or any programming language as
per IS 456 code of practice.

Experiment No.2 CO Mapped: CO 2,3

Objective:
Design of one column and one beam element of RC plane frame using Excel Spreadsheets as per IS 456

and IS 13920.

Experiment No.3 CO Mapped: CO 2,3

Objective:
Design of plane truss elements using Excel Spreadsheets or any programming language as per IS 800 code
of practices.

Experiment No.4 ‘ | CO Mapped: CO 2,3
Objective:

Design of isolated and combine RC footing using Excel Spreadsheets.

Experiment No.5 ‘ | CO Mapped: CO 1,2

Objective:
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Analysis and design of simple determinate and indeterminate beams using ETAB Software.

Experiment No.6 ‘ | CO Mapped: CO 1,2
Objective:

Analysis and design of plane and space trusses using ETAB software.

Experiment No.7 ‘ | CO Mapped: CO 1,2
Objective:

Analysis and design of plane frames for lateral and vertical loading using ETAB software.

Experiment No.8 | | CO Mapped: CO 1,2.,4
Objective:

Analysis of three-dimensional multi storied multi bay RC building using ETAB software subjected to earthquake

and wind loading.

Experiment No.9 ‘ | CO Mapped: CO 1,24
Objective:

Eigenvalue and Eigenvector analysis of G+2 multi storey building by manually and ETAB software.
Experiment No.10 ‘ | CO Mapped: CO 1,24
Objective:

Dynamic analysis of multi storey three-dimensional building using ETAB software as per IS 1893.

CO-PO Mapping Table:

1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

CcO [Po1[PO2 [PO3 [PO4 [PO5 [PO6 [PO [PO [PO [PO [PO [PSO [PSO [PSO
7 |8 |9 |10 [11 |01 |02 03
col | 3 | 3 2 2 2 I _ ] - ) }
co2 | 3 | 3 3 2 2 I N _ ] - _ ;
co3 | 2] 2 3 2 2 I _ ] - ) ;
co4 | 2 | 2 2 2 2 A N _ _ - ) ;
Avg. |24 2426 | 2 [ 22 _ | .1 _ 1. _ ] - _ :
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Program: F. Y. M. Tech Semester: I
Course: Elective I: Design of Composite Construction Course Code: | R25-MSE-MEC 506(A)
Teaching Scheme (Hrs./week) Credits Examination Scheme
Lecture Practical Tutorial CCE ESE W PR
03 Hrs/Week - - 03 50 50 - -

Course Description and:

This course provides an in-depth study of composite construction systems, emphasizing the combination of different
materials to achieve enhanced structural performance. Students will explore steel—concrete, concrete—timber, FRP—concrete,
and hybrid systems, learning how these systems are designed and used in real-world applications.

Course Relevance: This course is highly relevant to modern civil and structural engineering as it equips students with the
knowledge to design and construct efficient, durable, and high-performance structures using composite systems.

Prerequisite: Basic structural analysis, RCC, steel design, and construction materials knowledge.

Bridge Content: - Composite construction is widely used in bridge engineering due to its ability to combine materials for
high strength, reduced weight, and long spans.

Course Objectives: This course aims to provide students with comprehensive knowledge of the behavior, advantages, and
design of composite construction systems, focusing on steel-concrete composites for buildings and bridges.

Course Outcomes: After learning the course, students will be able to

CO Course OQutcome Bloom’s Level

CO1 Understand composite types, advanced materials, shear interfaces, and the latest 2
global trends.

CO2 Describe the behavior of composite beams and slabs under different actions. 2,3

CO3 Understand composite columns’ behavior, slenderness, seismic, and tall 3
structures.

CO4 Discuss detailing, connection, and long-term durability aspects of composite 4
structures.

CO5 Evaluate the role of modern technologies like BIM, SHM, and modular systems 5
in composite construction.

Course Content

Unit 1 Introduction to Composite Construction & Materials 6 Hirs. CO Mapped: CO 1

Types of composite construction: steel-concrete, concrete-timber, FRP-concrete, hybrid systems. Advantages over
conventional construction: weight savings, high strength-to-weight ratio, modularity. Materials used: structural steel, RCC,
high-performance concrete, FRP composites—interface behavior: shear connectors, headed studs, bolts. Latest trends: high-
strength steel, ultra-high-performance concrete (UHPC), corrosion-resistant FRP.

Unit 2 Composite Beams and Slabs 6 Hrs. CO Mapped: CO 2

Behavior of composite beams under flexure, shear interaction, and slip. Types of shear connectors and their
functional principles. Concept of partial vs. full interaction.

Composite slabs: profiled steel sheeting with concrete, load transfer, fire performance. Case discussions on
modern composite floors and multi-story construction systems.

Unit 3 Composite Columns and Frames ‘ 6 Hrs. CO Mapped: CO 3

Types: concrete encased steel sections, concrete-filled steel tubes (CFST), FRP-wrapped columns. Axial and

combined loading behavior, slenderness effects.
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Typical load-deflection responses and interaction diagrams. Behavior under seismic and lateral loads: drift
considerations, ductility. Use of composite frames in tall buildings and bridges.

Unit 4 Connections, Detailing & Durability 6 Hrs. CO Mapped: CO 4

Philosophy of connections in composite systems: bolted, welded, and mechanical couplers. Detailing of shear
connectors, bearing plates, and stiffeners. Long-term performance: creep, shrinkage, differential movements.
Durability concerns: steel corrosion, concrete carbonation, chloride attack in composite environments.

Modern protective strategies: coatings, cathodic protection, corrosion-resistant alloys.

Unit 5 Emerging Technologies & Case Studies 6 Hrs. CO Mapped: CO 5

BIM applications in composite construction projects. Modular and precast composite systems: speed & quality
advantages.
Green composites: recycled fibers, low-carbon binders.

Case studies of advanced composite bridges & high-rise buildings globally, highlighting innovations.

Textbooks:

1. Composite Structures of Steel and Concrete Beams, Slabs, Columns and Frames for Buildings, Roger P. Johnson (Wiley)
2. Composite Steel and Concrete Structural Members: Fundamental Behavior, D. J. Oehlers, M. A. Bradford (Pergamon
Press)

Reference Books:

1.Composites for Construction Structural Design with FRP Materials, Lawrence C. Bank (Wiley)
2.Elementary Behavior of Composite Steel and Concrete Structural Members, D. J. Oehlers, M. A. Bradford (Butterworth-

Heinemann).

MOOC:s Links and additional reading material:

1. https://www.steelconstruction.info/Composite _construction

(Excellent free tutorials, detailing, worked examples on composite beams, slabs, columns)

2. NPTEL Lectures on Composite Structures=> https://nptel.ac.in/courses/105/105/105105210/

3. https://www.steel-sci.com/ (Technical guides on modular composite systems & BIM integration)

CO-PO Mapping Table:

CO | POl | PO | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | POI0 | POI1 | PSO | PSO | PSO
2 01 02 03
col| 3 | 2 ; 2 - . ; _ _ _ ) } . 3
co2| 2 | 3 3 ] 2 - i ; _ _ - ) ; ;
co3| 2 [ 3| 3 ] - - 2 - ; ; _ _ - 3
co4 | - 2 | 2 _ _ 2 2 2 ; ] ] - - -
cos| 2 [ 2| 2 2 3 3 2 2 3 - - - - -
Avg. | 225 | 24 | 25 | 200 | 25 | 25| 200 | 2.00 | 3.00 | - - - - -

1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
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Assessment Pattern

Issue:.. Rev. No:

Date: / /2025, F. No.

CCE ESE
BT Level | CTl1 CT2 | Open Book Assignment Seminar / Quiz /
Test Case Study | presentation etc.
L1 v v v v v v
L2 v v v v v v
L3 v v v v v v
L4
L5
L6
Unit wise Weightage:
Exam Unitl Unit2 Unit3 Unit4 Unit5 Total
CTl1 8 7 15
CT2 8 7 15
Open Book 10 10
Test
Assignments 5 05
Seminar 5 05
ESE 10 10 10 10 10 50
100
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Program: F. Y. M. Tech Semester: I
Course: Lab Practices-I Course Code: R25-MSE-LP 1-507
Teaching Scheme Examination Scheme
Lecture Practical Tutorial | Credit CCE ESE TW OR
- 2 Hrs./Week -- 1 -- -- 50 --

Course Description: Lab Practice-I offers practical experience with advanced structural engineering
instruments, methodologies, and experiments. Using contemporary software like ETABS, the course
focuses on the analysis and design of RCC, steel, and composite structures. It is bolstered by
laboratory-based studies on vibration characteristics, concrete performance, and structural behavior.
In order to connect theoretical understanding with real-world applications in structural engineering,
students also participate in non-destructive testing, mix design, and research evaluations.

Course Relevance:

Because it bridges the gap between analytical concepts and practical engineering practice, this course
is extremely useful for postgraduate students studying structural engineering. Students acquire
industry-oriented skills necessary for design offices, consulting firms, research organizations, and
infrastructure development projects through software-based modeling, sophisticated material testing,
experimental vibration investigations, and exposure to current research.

Prerequisite:
Basic Concepts of structural analysis and design, knowledge of engineering materials and its
properties

Bridge Content: This course bridges diverse M.Tech backgrounds by strengthening structural
analysis, materials, design basics, software skills, vibration studies, NDT, and concrete mix design.

Course Objectives: Students will be able to analyze and design RCC, steel, and composite structures
using ETAB software. Students edify the knowledge using the ETAB software. Students will
understand the concepts of Excel spreadsheets and programming languages.

Course Outcomes: After learning the course, students will be able to

CO Course Outcome Bloom’s
Level

CO1 | Design advanced steel structures in accordance with relevant IS codes. 2

o2 Evaluate vibrational characteristics of SDOF, MDOF, and continuous 3
systems through experimental testing

o3 Design and verify the structural properties and behavior of concrete 3
structural members

Co4 Conduct technical reviews of research articles and analyze developments 3
in seismology.

COs Apply NDT and laboratory investigation methods to assess material 3
performance and structural behavior.

List of Practical:

Experiment Design and detailed drawing of Industrial 2 COs Mapped:CO1
Ne.1 Building / Transmission Tower / Steel Hrs.
formwork by an individual student using

the latest relevant IS codes.

Objective: To develop the ability to design and draft steel structural systems using relevant IS codes
and modern design practices.
Associated Tasks:

Approved By:




© Amrutvahini College of Engineering, Sangamner — 422608 Issue:.. Rev. No: Date: / /2025, F. No.

1. Identify functional requirements of the selected steel structure.

2. Apply IS codes (IS 800, IS 875, IS 1893, IS 802).

3. Model and analyze using ETABS or equivalent software.

4. Perform member design and connection detailing.

5. Prepare final structural drawings and calculation sheets.

Exemplars and Utility:

1. Complete set of design calculations and CAD drawings.
2. Utility: Builds competence in steel structure design essential for consultancy and
industrial projects.

Experiment Design of a steel chimney or Transmission 2 COs Mapped:CO1

No.2 tower using any suitable software. Hrs.

Objective: To enable students to analyze and design tall steel structures subjected to wind and
seismic loads using software tools.
Associated Tasks:
1. Study functional and loading requirements.
2. Apply IS 875 (Wind), IS 1893, IS 6533 (chimney).
3. Model chimney/tower in software.
4. Design braces, legs, base plates, and connections.
5. Generate analysis reports.
Exemplars and Utility:
1. Exemplar: Software analysis diagrams, design tables, and detailing sheets.
2. Utility: Prepares students for real-world tall structure design and advanced software usage.

Experiment Non-Destructive Testing (NDT) of 2 COs Mapped:COS5
No.3 Concrete Members Hrs.

Objective: To assess in-situ concrete strength and quality using NDT equipment.
Associated Tasks:

1. Operate NDT devices (UPV, Rebound Hammer).

2. Select test locations and prepare surfaces.

3. Conduct tests and record measurements.

4. Interpret results using IS 13311.

5. Compare NDT results with expected structural performance.
Exemplars and Utility:

1. Exemplar: NDT report with test results, graphs, and interpretation.

2. Utility: Essential skill for structural audit, rehabilitation, and forensic investigations.

Experiment Free vibration of SDOF and MDOF 4 COs Mapped:
No.4 Hrs. CO2

systems over a horizontal shake table.

Objective:To experimentally determine natural frequency, damping, and mode shapes for SDOF and
MDOF systems.
Associated Tasks:

1. Set up shake table or vibration rig.

2. Install sensors/accelerometers.

3. Conduct free vibration tests.

4. Record data using DAQ system.

5. Plot response curves and determine dynamic properties.
Exemplars and Utility:

1.Exemplar: Time history plots, frequency response curves, damping calculations.
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2. Utility: Strengthens understanding of structural dynamics and earthquake engineering.

Experiment Free vibration of a continuous system 2 COs Mapped: CO2

No.5 using sensors and a data acquisition | HIS:

system.

Objective: To analyze vibration characteristics of beams or continuous systems using sensors and
data acquisition tools.
Associated Tasks:
1. Prepare beam/continuous structural model.
2. Perform impact or free vibration tests.
3. Capture response using sensors.
4. Process data to obtain mode shapes and natural frequencies.
5. Compare theoretical and experimental results.
Exemplars and Utility:
1. Exemplar: Mode shape diagrams and frequency tables.
2. Utility: Builds practical understanding of dynamic response essential for advanced structural

dynamics.
Experiment Mix design of high-performance concrete. 2 COs Mapped:CO3
No.6 Hrs.

Objective: To design a high-performance concrete mix using IS code provisions and evaluate its
workability and strength
Associated Tasks:
1. Select materials (cement, mineral admixtures, fibers, etc.).
Perform mix calculations using IS 10262.
Prepare trial batches.
Conduct slump/flow tests.

Nk

Cast and cure test specimens.
6. Test compressive strength.
Exemplars and Utility:
1. Exemplar: Mix design sheet and strength test results.
2. Utility. Essential for modern concrete technologies and high-strength applications.

Experiment Report based on one site visit of steel 2 COs Mapped:CO1

No.7 structures. Hrs.

Objective: To observe and document real-time behavior, detailing, and construction practices in steel
structures.
Associated Tasks:
1. Visit the selected steel structure site.
2. Document structural system, connections, bracing, and fabrication.
3. Interact with engineers/contractors.
4. Prepare a technical site report.
Exemplars and Utility:
1. Exemplar: Visit report with sketches, photos, and technical observations.
2. Utility: Bridges gap between theoretical design and field construction practices.
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Experiment Experimental test of RCC beam for 2 COs Mapped:CO3

No.8 multiple point loads over the loading Hrs.

frame.

Objective: To study the load—deflection behavior and failure modes of RCC beams.
Associated Tasks:
1. Prepare reinforcement and cast beam specimens.
2. Setup loading frame and dial gauges/LVDTs.
3. Apply incremental point loads.
4. Record deflections and cracking behavior.
5. Compare results with theoretical predictions.
Exemplars and Utility:
1 Exemplar: Load—deflection curves, crack pattern documentation.
2 Utility: Strengthens understanding of structural behavior and failure mechanisms

Experiment Technical review and critique of a 2 COs Mapped:CO4

No.9 research article/paper on any topic from Hrs.

the referred journal related to structures.

Objective: To develop critical thinking and analytical skills by reviewing a published research
article.
Associated Tasks:
1. Select a peer-reviewed article related to structural engineering.
2. Identify objectives, methodology, results, and limitations.
3. Compare with existing literature.
4. Write a structured critical review.
Exemplars and Utility:
1. Exemplar: Written review with summary, analysis, and critique.
2. Utility: Enhances research skills required for thesis work and publication

Experiment One assignment on Indian and World 2 COs Mapped:CO4
No.10 Hrs.

seismology.

Objective: To study global and Indian seismicity patterns and understand their influence on seismic
design.
Associated Tasks:

1. Research global earthquake zones.

2. Study Indian seismic zones as per IS 1893.

3. Analyze major historic earthquakes.

4. Prepare a comparative seismicity report.
Exemplars and Utility:

1Exemplar: Assignment on seismic zones, maps, and seismic parameters.
2. Utility: Builds understanding of seismology essential for earthquake-resistant design.
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Strength of CO-PO-PSO Mapping

Issue:.. Rev. No:

Date: / /2025, F. No.

CO | POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PSO1 | PSO2 | PSO3
CO1 3 2 3 1 2 - - - 1 1 - 1 3 2
co2 | 3 2 3 2 2 - - - 1 1 - 1 2 3
Co3 | 3 2 3 1 2 - - - 1 1 - 1 3 2
CO4 | 2 3 2 2 1 1 1 1 2 3 1 3 1 1
CO5 | 3 2 2 2 2 1 0 1 1 3 1 2 2 3
Avg. | 28 | 22 | 2.6 1 1.8 1 1 1 1.2 1.8 1 1.6 2.2 22
1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
Assessment Pattern
BT Level Journal Experiments | Course Project / Presentation
Demonstration
L1 v
L2 v
L3 v v v
L4 v v
L5 v v
L6 v v
Assessment Pattern
EXAM ‘ Particular Co1 CO2 |CO3 |CO4 |CO5 | Total | TW
Knowledge and Attitude Profile
(WK) Convert
™W Journal Experiment 45 30 30 30 15 the total
Exp1l, | Exp Exp Exp | Exp3 | 150 marks
2,7 4,5 6,8 9,10 obtained
Course Project / to 50
Demonstration
Presentation
Total 45 30 30 30 15

o wv AW

for the following future courses:
1.

Advanced Structural Analysis

Advanced Steel Design
Advanced RCC Design

Structural Dynamics & Earthquake-Resistant Design

Construction Materials and NDT Techniques

Research Methodology and Seminar / Dissertation

This course serves as a prerequisite for / maps with the following future courses:

This Lab Practice-I course builds essential analytical, experimental, and software-based skills
required for several advanced structural engineering courses. It serves as a prerequisite or foundation

Job Mapping:
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This lab enhances employability by developing practical skills in structural design, analysis, material
testing, and software modelling. It prepares students for roles such as Structural Design Engineer
through steel and RCC design using IS codes and ETABS, and Structural Analyst or Earthquake
Engineer through vibration and seismic studies. Hands-on work in high-performance concrete mix
design, RCC testing, and NDT supports careers as Concrete Technologists, Material Engineers, or
NDT Auditors. Site visits build competence for Site Engineers, while research review and seismology
activities strengthen skills needed for research-oriented roles.
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Program: | F. Y. M. Tech Semester: I
Course: Human Rights I Course Code: | R25-MSE-CTS-508
Teaching Scheme (Hrs/week) Credits Examination Scheme
Lecture Practical | Tutorial CCE ESE T™W PR
= _ - 01 - - - -

Course Description and:
The Human Rights — I course is designed as a foundational credit program for postgraduate students. It
introduces the structural framework of human dignity, liberty, and universal freedoms as recognized both
globally and nationally. The course unpacks the historical evolution of rights—transitioning from
philosophical concepts to enforceable international treaties—and bridges them directly with the
Fundamental Rights outlined in Part III of the Constitution of India. Through analyzing the Universal
Declaration of Human Rights (UDHR) and key covenants, the curriculum trains students to evaluate how
civil, political, and socio-economic rights impact everyday governance and citizenship.
Course Relevance:
e Promotes Constitutional Literacy: Connects abstract international principles to real-world
protections under Indian law, making students aware of their constitutional remedies.
o Fosters Social Empathy: Deepens the understanding of systemic inequalities, discrimination,
and the struggles of marginalized groups to ensure a more inclusive worldview.
e Enhances Professional Value: Equips students entering fields like law, corporate governance,
human resources, journalism, civil services, or NGOs with crucial compliance and ethical
knowledge.

e Develops Critical Thinking: Empowers students to critically evaluate contemporary social
justice issues, state policies, and the complex balance between individual liberties and state
security.

e Encourages Global Citizenship: Aligns local socio-political issues with global benchmarks set
by the United Nations, helping students look at humanitarian challenges through a global lens.

Course Objectives:
The primary objectives of the Human Rights — I postgraduate course at SPPU are to:

e Introduce Foundational Concepts: Familiarize students with the basic philosophy, historical
evolution, and core definitions of human rights and duties.

o Examine Legal Frameworks: Provide a thorough understanding of global instruments like the
Universal Declaration of Human Rights (UDHR) and how they align with the Constitution of
India.

e Analyze the Rights-Duties Balance: Explore the critical relationship between individual rights
and social/civic responsibilities.

e Cultivate Social Awareness: Sensitize students to modern humanitarian challenges, systemic
discrimination, and the issues faced by vulnerable populations.

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

e CO1 -Explain Core Principles: Define and discuss the concept of human dignity, liberty,
equality, and justice from both national and global perspectives.

e CO 2 - Interpret Legal Instruments: Identify and analyze key provisions of the UN Charter,
the UDHR, and relevant international covenants.

e (CO3 - Correlate International Standards: Connect international human rights standards to the
Fundamental Rights guaranteed under the Indian Constitution.

e CO 4- Apply Ethical Decision-Making: Use human rights principles as an ethical lens to
evaluate policies, workplace practices, and real-world social issues in their respective
professional fields.
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NOTE: This is self-paced Course, Students should study as per course content and submit one summary
Assignment for the Course for the evaluation of 1 Credit.

Course Content

Unit1 | Introduction & Basic Concepts - CO Mapped: CO 1 and
CO 4

Historical Origins: Development of human rights in international and national scenarios, .Core Components:
Values, human dignity, equality, justice, morals, and ethics., Rights and Duties: The conceptual relationship
and balance between individual rights and duties.

Unit2 |International Framework & UN - CO Mapped: CO 2 and
Charters CO4

UN Charter Provisions: Relevance of Preamble and key articles (Articles 1(3), 13(1) (b), 55, and 56),
International Bill of Human Rights: Overview and significance of the Universal Declaration of Human
Rights (UDHR), Generations of Human Rights: Introduction to first, second, and third-generation rights.

Unit3 | Civil and Political Rights (First Generation) - CO Mapped: CO 3 and
CO 4

ICCPR Focus: Civil and political provisions under international covenants, Constitutional Linkages:
Corresponding guarantees under Part III (Fundamental Rights) of the Constitution of India and landmark
judicial cases, Specific Freedoms: Freedom of expression, right to life, personal liberty, and privacy

Reference Books:

1. International Law & Human Rights by Dr. H.O. Agarwal
2. Introduction to the Constitution of India by Dr. D.D. Basu (or M. Laxmikanth)
3. Human Rights in India: Problems and Perspectives by B.P. Singh Sehgal

MOOC:s Links and additional reading material:

1. https://onlinecourses.swayam?2.ac.in/cec21_IwQ7/preview

2. https://onlinecourses.swayam?.ac.in/cec21_Iw07/preview

3. https://www.humanrights.com/course/

CO-PO mapping table:

CO (PO | PO |PO |PO PO |PO |PO |PO |PO |PO1 |PO1 |PS |PS |PS
1 2 3 4 5 6 7 8 9 0 1 O O O
CO | 3 - 2 2 2 - - 2 2 - - 2 2 2
CO | 3 - 3 2 2 - - 2 2 - - 2 2 2
CO | 2 - 3 2 2 - - 2 2 - - 2 2 2
CO | 3 - 2 2 2 - - 2 2 - - 2 2 2
Avg | 3 - 26 | 2 2.2 - - 2 2 - - 2 2 2

1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
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Amrutvahini College of Engineering, Sangamner
MTech- Civil Engineering- Structural Engineering
E.Y. Syllabus Semester I1

Program: | F.Y.M. Tech Semester: I
Course: Advanced Design of Concrete Structures Course Code: R25-MSE-ADSS-509
Teaching Scheme (Hrs./week) Credits Examination Scheme
Lecture Practical Tutorial CCE ESE TW PR
04 Hrs/Week - - 04 50 50 - -

Course Description and: This course provides advanced concepts in the analysis and design of reinforced
concrete structural elements, including slabs, flat slabs, grid floors, elevated service reservoirs, and foundation
systems. It focuses on modern limit state design methods, yield line theory, seismic/wind considerations for
staging, and practical aspects such as pile caps and formwork design, enabling students to handle complex
structural engineering problems.

Course Relevance: This course equips students with the advanced structural design skills required for modern
construction projects, enabling them to design complex slabs, reservoirs, and foundation systems using current

IS codes.

Prerequisite: Engineering Mathematics (linear algebra, differential equations, vector calculus)

Bridge Content: -

Course Objectives:
1. To introduce advanced analysis methods such as yield line theory, grid analysis, and flat slab behaviour

for reinforced concrete floor systems.

2. To develop the ability to design slabs, grid floors, flat slabs, reservoirs, and foundations using relevant
IS codes and limit state principles.

3. To enhance competence in practical structural design, including staging for ESRs, pile/raft foundations,

and formwork for major RCC components.

Course Outcomes: After learning the course, students will be able to

CO Course Outcome Bloom’s Level
COl1 | Apply yield line theory and virtual work/equilibrium methods to analyze collapse 34,5
patterns and loads for reinforced concrete slabs of various geometries and edge
conditions.
CO2 | Analyze grid and coffered slab systems using rigorous and approximate methods to 4,5

determine moments and structural behaviour.

CO3 | Design flat slab systems using the direct design method, including moment 4,5
distribution, shear checks, and detailing of column and middle strips.

CO4 | Design and evaluate elevated service reservoirs (rectangular and circular) and 4,5
staging considering wind and earthquake forces.

COS5 | Design raft and pile foundations (single and group) with pile caps and develop 3,5
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appropriate formwork designs for slabs, girders, and columns.

Course Content

Unit1 | Yield Line Theory and Design of Slabs 08 Hrs. CO Mapped: CO 1

Yield line theory for analysis of slabs, various patterns of yield lines, assumptions in yield line theory,
characteristics of yield lines, equilibrium and virtual work method of analysis. Design of various slabs such as
rectangular, triangular, circular with various edge conditions using yield line theory, Design for limit state of

strength and serviceability of orthotropically reinforced slabs

Unit 2 Design of Grid and Coffered Slabs 08 Hrs. CO Mapped: CO 2

Grid and coffered slabs, general features, rigorous and approximate method of analysis, design of grid floor by

approximate method.

Unit 3 Analysis and Design of Flat Slabs 08 Hrs. CO Mapped: CO 3

Flat slabs, types, design methods, column and middle strip, proportioning of flat slab element, total design
moment, distribution of moments, effect of pattern loading, design for shear, design of intermediate and end

panel by direct method only

Unit 4 Design of Elevated Service Reservoirs 08 Hrs. CO Mapped: CO 4

Elevated service reservoir: Rectangular and circular type only flat bottom, Design of staging for wind and

earthquake forces.

Unit 5 Design of Raft Foundations, Pile Foundations, and 08 Hrs. CO Mapped: CO 5
Formwork

Design of raft foundations, pile foundations, single pile, group of piles, Pile cap, design of form work for

slabs, girders and, columns.

Textbooks:

1. Advance R. C. C. Design, S. S. Bhavikatti, New Age International Publishers

2. B.C. Punmia, Ashok K. Jain, Arun K. Jain, Reinforced Concrete Structures Vol. II, Laxmi
Publications, New Delhi

Reference Books:

1. N. C. Sinha, S.K. Roy, Fundamentals of Reinforced Concrete, S. Chand & Co. Ltd, NewDelhi

2. P. C. Varghese, Advanced Reinforced Concrete Design, Prentice Hall of India Pvt. Ltd., New Delhi

3. Dr .H.J.Shah, Reinforced Concrete design, Charotar publishing house

4. Design of R. C. C, S. Ramaamruthum, Dhanpat Rai publications

5. IS: 456-2000, Indian Standard code of practice for plain and reinforced concrete, Bureau of Indian
Standards, New Delhi.

. IS: 1893:-2017, Indian Standard Code of practice for criteria for Earthquake resistant design of
Structures, Bureau of Indian Standards, New Delhi.

AN

7. 1S: 3370, Indian Standard code of practice for concrete structures for storage of liquids, Bureau
of Indian Standards, New Delhi

MOQOC:s Links and additional reading material:

1. Design and Detailing of RCC Elements (on Coursera) — Covers detailed design of reinforced-concrete
elements: beams, flat slabs, continuous slabs, etc https://www.coursera.org/learn/design-and-detailing-

of-rcc-elements?utm_source=chatgpt.com
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Design  of  Reinforced  Concrete  Structures (by NPTEL / IIT  Kharagpur)
https://onlinecourses.nptel.ac.in/noc21_ce42/preview?utm_source=chatgpt.com

Structural Design of Foundations (on LTU Edu) — Focuses on foundation design (shallow & deep) and
is very relevant for your Unit 5. https:/Ituedu.ecu-west.catalog.canvaslms.com/browse/mooc/mooc-
eng/courses/what-lies-beneath-structural-design-of-foundations?utm_source=chatgpt.com

CO-PO mapping table:

CO | P01 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PSO | PSO | PSO
01 02 03
Col | 3 3 2 2 1 - - - - 1 - 3 2 1
Cco2 | 3 3 3 2 2 - - - - 1 - 3 2 1
CO3 | 3 3 2 2 2 - - - - 1 - 3 1 1
Co4 | 3 3 2 2 3 - - - - 1 - 3 1 2
CO5| 3 3 3 3 2 - - - - 1 - 3 2 2
Avg. | 3 3 24 | 22 | 2.0 i i - - 1.0 - 3 1.6 | 14
1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
Assessment Pattern
CCE ESE
BT Level | CTl1 CT2 | Assignments Course Field Activity Quiz /
Project / Case Study | presentation etc.
L1 v v v v v v
L2 v v v v v v
L3 v v v v v v
L4
L5
L6
Unit wise Weightage:
Exam Unitl Unit2 Unit3 Unit4 Unit5 Total
CT1 8 7 15
CT2 8 7 15
Open Book 10 10
Test
Assignments 5 05
Seminar 5 05
ESE 10 10 10 10 10 50
100
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Program: | F.Y.B. Tech Semester: II
Course: Finite Element Method Course Code: R25-MSE-FEM-510
Teaching Scheme (Hrs./week) Credits Examination Scheme
Lecture Practical Tutorial CCE ESE W PR
04 Hrs./Week - - 04 50 50 - -

Course Description and: The course provides fundamental understanding of the Finite Element Method (FEM)
through variational principles, weighted residual methods, and element formulations. It covers 1D, 2D, and 3D
elements, including shape functions, isoparametric concepts, and numerical integration. Students gain the ability
to model and analyze structural, plate, shell, and axisymmetric problems using FEM.

Course Relevance: This course is essential for developing the ability to model and analyze complex engineering
structures using numerical methods. FEM forms the foundation of modern structural analysis software, making
the course highly relevant for advanced design, research, and industry applications. It equips students with skills

required for solving real-world engineering problems with accuracy and efficiency.

Prerequisite: Engineering Mathematics (linear algebra, differential equations, vector calculus)

Bridge Content: -

Course Objectives:
The course aims to impart theoretical understanding and practical formulation techniques of the finite element
method (FEM) for structural engineering problems.

Course Outcomes: After learning the course, students will be able to

CO Course Outcome Bloom’s Level

COl | Understand and apply variational and weighted residual methods for FEM 2,3
formulation.

CO2 | Formulate stiffness matrices and load vectors for truss, beam, and plane 3,4
stress/strain elements.

CO3 | Develop and interpret shape functions for 1D, 2D, and 3D elements using cartesian 3,4
and natural coordinates.

CO4 | Apply isoperimetric formulations and numerical integration for complex geometries. 3,4

COS5 | Analyze thin and thick plates, shell, and curved structural elements using FEM. 4

Course Content

Unit1 | Fundamentals of FEM and Variational Formulation 08 Hrs. ‘ CO Mapped: CO 1

Overview of finite element method; comparison with other numerical methods; review of variational calculus;
weighted residual methods — Galerkin, collocation, least squares; variational principles — Rayleigh—Ritz
method, principle of minimum potential energy; concept of polynomial displacement functions (introduction

only); stiffness formulation for 1D bar, truss, and beam elements using variational methods.

Unit 2 2D FEM Formulation — Plane Stress and Plane Strain 08 Hrs. CO Mapped: CO 2

Basic 2D element types — CST, LST, rectangular; displacement functions using Pascal's triangle; geometric
invariance and convergence criteria; stiffness matrix and load vector formulation using variational principles;
treatment of boundary conditions; assembly of global matrices; aspect ratio effects and mesh refinement; static

condensation and overall analysis procedure for 2D problems.

Approved By:




© Amrutvahini College of Engineering, Sangamner — 422608 Issue:.. Rev. No: Date: / /2025, F. No.

Unit 3 Shape Functions and Higher Order Elements 08 Hrs. CO Mapped: CO 3

Shape functions in cartesian and natural coordinates; interpolation functions for 1D, 2D, and 3D elements;
completeness and compatibility; derivation of shape functions for Lagrange and Serendipity elements;

numerical integration (Gaussian quadrature); stiffness matrix formulation for higher-order elements.

Unit 4 Isoparametric Formulation 08 Hrs. CO Mapped: CO 4

Isoparametric, sub-parametric, and super-parametric elements; coordinate mapping and Jacobian; 2D

quadrilateral isoparametric elements in plane elasticity; introduction to 3D isoparametric solids.

Unit 5 FEM for Plates and Shells | 08 Hrs. ‘ CO Mapped: CO 5

Analysis of thin and thick plates using triangular and rectangular elements (ACM, BFS); Mindlin’s theory for
thick plates; introduction to shell elements — flat and curved; conforming and non-conforming elements;

Axisymmetric elements in axisymmetric problems, cylindrical shells.

Textbooks:

3. Introduction to Finite Elements in Engineering, T. R. Chandrupatla, A. D. Belegundu (Pearson
Education)
4. An Introduction to the Finite Element Method, J. N. Reddy (Mc-Graw Hill)

Reference Books:

8. Finite Element Procedures, K. J. Bathe (Prentice Hall)
9. Concepts and Applications of Finite Element Analysis, R. D. Cook, D. S. Malkus, M. E. Plesha, R. J.
Witt (Wiley).

MOOC:s Links and additional reading material:

4. NPTEL: https://onlinecourses.nptel.ac.in/noc22 _me43/preview?utm_source=chatgpt.com

5. [“Finite Element Method” — IIT Kharagpur] (Prof. Biswanath Banerjee & Prof. Amit Shaw) — Preview
Page: https://onlinecourses.nptel.ac.in/noc22 _me43/preview NPTEL Online Courses

6. [“Introduction to Finite Element Method” — IIT Madras] (Dr. R. Krishnakumar) — Course Page:
https://nptel.ac.in/courses/112106135 NPTEL

7. [“Finite Element Method and Computational Structural Dynamics” — IIT Roorkee] (Prof. Manish
Shrikhande) — Preview Page: https://onlinecourses.nptel.ac.in/noc22 ce95/preview NPTEL Online

Courses.

CO-PO mapping table:

CO [P0 [PO [PO [PO [PO [PO [PO [PO |PO |POI |POI |PS [PS |PS
1 (2 |3 |4 |5 |6 |7 [8 |9 |o |1 |o |o |o
col3 3 [ 221 [ - -1-1-1]m1 - |3 2]
col3 [ 3 [ 322 -]-1-1-1]1 - |33 [
col3 [ 3 [ 222 -1T-T-1T-1]1 - 321
co[3 3223 -1 -T-1T-1Tu1u -3 [ 21
col3 [ 3 [ 332 -1 -1-1-71T1m1 HNERERE
Avg| 3 | 3 242220 _ | | | - |10 - |3 |24]10
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1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

Assessment Pattern

Date: /

/2025, F. No.

CCE ESE
BT Level | CTl1 CT2 | Assignments Course Field Activity Quiz /
Project / Case Study | presentation etc.
L1 v v v v v v
L2 v v v v v v
L3 v v v v v v
L4
L5
L6
Unit wise Weightage:
Exam Unitl Unit2 Unit3 Unit4 Unit5 Total
CTl1 8 7 15
CT2 8 7 15
Open Book 10 10
Test
Assignments 5 05
Seminar 5 05
ESE 10 10 10 10 10 50
100
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Program: F. Y. M. Tech Semester: II
Course: Theory of Plates and Shells Course Code: | R25-MSE-TPS-511
Teaching Scheme (Hrs./week) Credits Examination Scheme
Lecture Practical Tutorial CCE ESE W PR
04 Hrs./Week - - 04 50 50 - -

Course Description and:

This course introduces the behavior, analysis, and design of thin plates and shell structures. Students will study classical and
advanced plate theories, explore membrane and bending actions in shells, and learn approximate and numerical solution
methods. Practical design applications are emphasized through the study of codal provisions and real-world structural
examples.

Course Relevance: Understanding the behavior and design of thin plates and shell structures is essential for civil,
mechanical, and aerospace engineers involved in the design of buildings, bridges, tanks, aircraft, and other complex
structures. This course equips students with the analytical and practical skills needed to model, analyze, and design
lightweight yet efficient structural elements, bridging theoretical concepts with real-world engineering applications.

Prerequisite: Fundamentals of solid mechanics and structural analysis.

Bridge Content: - Builds on mechanics of materials and structural analysis, preparing students for advanced structural
design and finite element analysis in engineering applications.

Course Objectives: This course aims to provide students with a thorough understanding of the behavior, analysis, and design
of thin plates and shell structures. Students will learn classical and advanced plate theories, membrane and bending actions
of shells, approximate and numerical solution methods, and codal provisions for practical design.

Course Outcomes:

CO Course Outcome Bloom’s Level

CO1 | Formulate and apply classical and advanced plate theories to derive governing equations, 3,4
stress resultants, and boundary conditions for isotropic and anisotropic plates.

CO2 | Analyze rectangular plates under various loading and boundary conditions using analytical 4
and approximate methods.

CO3 | Evaluate the behavior of circular and annular plates subjected to symmetric and 4,5
asymmetric loads with different edge conditions.

CO4 | Assess the buckling and stability of thin plates under in-plane forces, and determine critical 3,5
loads for structural applications.

CO5 | Apply membrane and bending theories of shells to analyze and evaluate design aspects of 3,5

shell structures.

Course Content

Unit 1 Fundamentals of Plate Theory 8 Hrs. CO Mapped: CO 1

Introduction to thin and thick plates; assumptions of classical plate theory; small and large deflection theories; moment—
curvature relations; governing differential equations in Cartesian coordinates; stress resultants; boundary conditions; pure
and simple bending; orthotropic and anisotropic plates.

Unit 2 Analytical and Approximate Methods ‘ 8 Hrs. ‘ CO Mapped: CO 2

Navier and Levy solutions for simply supported and partially fixed rectangular plates under uniform, concentrated, and
distributed loads; Rayleigh—Ritz method; first-order shear deformation theory (Reissner—Mindlin); moment—curvature
relations for shear-deformable plates; approximate solutions for practical problems.

Unit 3 ‘Analysis of Circular Plates and Annular Plates ‘ 8 Hrs. ‘ CO Mapped: CO 3

Formulation and solutions for circular and annular plates under symmetric and asymmetric loads; boundary conditions
(simply supported, clamped, free edges); plates with central openings.
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Unit 4 Buckling and Stability of Plates 8 Hrs. CO Mapped: CO 4

Stability of thin plates under in-plane forces; governing equations for uniaxial, biaxial, and shear loading; critical buckling
loads for simply supported and stiffened plates; applications to panels, stiffened plates, and industrial components;
introduction to numerical methods for stability analysis.

Unit 5 Membrane and Bending Theory of Shells 8 Hrs. CO Mapped: CO 5

Classification and geometry of shells; thin shell assumptions; derivation of membrane theory for shells of revolution
(cylindrical, conical, spherical); bending theory of cylindrical and doubly curved shells; beam and arch analogies;
hyperbolic paraboloid and folded plate structures; application to tanks, silos, and roofs; codal provisions and practical
design considerations.

Textbooks:

1. Theory of Plates and Shells, S. Timoshenko, S. Krieger (McGraw Hill)
2. Stresses in Plates and Shells, A. C. Ugural (McGraw Hill)

Reference Books:

1. Design and Construction of Concrete Shell Roofs, G. S. Ramaswamy (CBS Publishers)
2. Buckling of Bars, Plates, and Shells, Brush and Almroth (McGraw Hill)

MOOC:s Links and additional reading material:

1.https://onlinecourses.nptel.ac.in/noc21_ce59/preview?utm_source=chatgpt.com

2.https://onlinecourses.nptel.ac.in/noc25_me76/preview?utm_source=chatgpt.com

CO-PO Mapping Table:

CO | P01 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | POIl | PSO | PSO | PSO
01 02 03
COl1 1 1 1 1 - 0 - - - - - 1 1 -
co2 | 1 1 1 1 1 0 - - - - - 1 1 -
CO3 | 1 1 1 1 1 0 - - - - - 1 1 -
CcCo4 | 1 1 1 1 - 1 - - - - - 1 1 -
CO5 | 1 1 1 1 1 1 - - - - - 1 1 -
Avg. | 1.0 | 1.0 1.0 1.0 2.0 2.0 - - - - - 1.0 1.0 -
1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
Assessment Pattern
CCE ESE
BT Level | CTl1 CT2 | Open Book Assignment Seminar / Quiz/
Test Case Study | presentation etc.
L1 v v v v v v
L2 v v v v v v
L3 v v v v v v
L4
L5
L6
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Unit wise Weightage:

Exam Unitl Unit2 Unit3 Unit4 Unit5 Total

CT1 8 7 15

CT2 8 7 15

Open Book 10 10

Test

Assignments 5 05

Seminar 5 05

ESE 10 10 10 10 10 50
100
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Program: F. Y. M. Tech Semester: II
Course: Lab Practices-I1 Course Code: R25-MSE-LP 1I-512
Teaching Scheme Examination Scheme
Lecture | Practical | Tutorial | Credit CCE ESE TW OR
- 4 -- 2 -- -- -- 50

Course Description: Hands-on training in advanced modelling, analysis, and design of RC
structures using professional software tools for complex and realistic problems.

Course Relevance:

Develops industry-ready skills in FEM modelling, tank design, retrofitting simulations, and analysis
of plates, shells, and RC systems.

Prerequisite:
Basic structural analysis, RC design skills, and familiarity with engineering software

Bridge Content: Introductory sessions on interface, modelling workflow, material properties,
meshing, boundary conditions, and result interpretation for engineering software.

Course Objectives: Students will learn advanced modelling using structural analysis software,
develop FEM skills for plates, shells, and continuum problems, perform software-based RC design
with detailing, analyse tank structures, and simulate retrofitting using suitable engineering tools.

Course Outcomes: After learning the course, students will be able to

CO Course Outcome Bloom’s
Level
col Apply software-based modelling and design techniques to advanced RC 3
systems and retaining structures under different loading conditions.
o2 Develop and implement FEM programs for isoparametric elements, and 3
accurately interpret stiffness and shape function behaviour.
o3 Analyse the bending behaviour of plates and shells using classical and 4
computational tools and compare membrane and bending theory results.
CO4 Perform structural auditing using NDT methods and visual inspection to 4
assess condition and deterioration of existing buildings
COs Evaluate material behaviour using stress—strain curve fitting and identify 5
appropriate elastic, plastic, viscoelastic, or hyperelastic models.
List of Practical:
Experiment | Advanced Design of Concrete Structures 4 Hrs. | COs
No.1 Mapped:
(6{0] |

Objective: To develop students’ ability to design elevated reservoirs and foundation systems using
structural analysis, detailing skills, and professional-quality drawings with engineering accuracy.
Associated Tasks:

1. Design a rectangular or circular flat-bottom elevated service reservoir with staging analysis
for wind and earthquake forces, prepare full design calculations, and submit detailed,
dimensioned drawings on full-size sheets with required supporting data.

2. Prepare detailed drawings and reinforcement details for a combined or pile-raft foundation
system

Exemplars and Utility:
1. Improves drafting skills needed for professional engineering practice.
2. Useful for consultancy, structural design offices, and competitive exams.

Experiment Finite Element Method 4Hrs. COs
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No.2 Mapped:
CO2

Objective: To develop an understanding of isoparametric finite elements by writing a simple
program that generates shape functions and stiffness matrices for basic structural elements.
Associated Tasks:
1. Write a simple program to generate shape functions and stiffness matrices for a 1D or 2D
element using an isoperimetric formulation.
2. One assignment from each unit.
Exemplars and Utility:
1. Examples include coding shape functions for 1D two-node elements, computing Jacobians,
evaluating derivatives, and assembling stiffness matrices for simple 2D quadrilateral elements.
2. Useful for understanding FEM implementation, validating commercial software results,
improving modelling skills, and strengthening computational knowledge for advanced structural
engineering applications.

Experiment Theory of Plates and Shells 4 Hrs. COs
No.3 Mapped:
Cco3

Objective: To analyse plate bending using Navier or Levy methods and model shell behaviour
comparing membrane and bending theories through computational tools.
Associated Tasks:

6. Use computational tools or software to analyse the bending behaviour of rectangular plates
under various boundary conditions using Navier or Levy methods.
7. Model a shell structure (e.g., cylindrical or spherical dome) using membrane theory and
compare results with bending theory.
Exemplars and Utility:

1. Examples include analysing plates and shells, comparing deflections and stresses, and
validating results against solutions representing membrane and bending behaviour.

2. Useful for understanding plate and shell behaviour, validating numerical models, learning
classical theory, and strengthening modelling skills for advanced curved structural systems

Experiment Major Elective Course 2 4 Hrs. COs
No.4 Mapped:
CO4

Objective: Assess the structural condition of an existing building using NDT and inspection.
Associated Tasks:
A group of up to 4 students should select an existing building and conduct a structural audit using
NDT Tests and Visual Inspections, and prepare a report.
Exemplars and Utility:
3. Examples include conducting rebound hammer and UPV tests, mapping visible cracks,
evaluating deterioration, and preparing a detailed structural audit report.
4. Useful for real-world building assessment, identifying distress, planning maintenance,
ensuring safety, and understanding practical application of structural auditing techniques

Experiment Major Elective Course 3 4 Hrs. COs
No.5 Mapped:
COs
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Objective: To analyse material behaviour by generating stress—strain curves from sample data and
identifying suitable elastic, plastic, viscoelastic, or hyperelastic material models.

Associated Tasks:

Material Behaviour Study Using Curve Fitting Tools

Use experimental or sample data to obtain stress—strain curves and identify the material model
(elastic, plastic, viscoelastic, or hyperelastic).

Exemplars and Utility:

1. Examples include plotting stress—strain data, fitting linear and nonlinear models, comparing
material responses, and validating predicted behaviour with experimental or published
results.

2. Useful for understanding material properties, selecting accurate models for structural
analysis, improving simulation accuracy, and strengthening practical skills in computational
material characterisation.

Strength of CO-PO-PSO Mapping

CO |[PO|PO [PO |[PO [PO |PO |PO |PO |PO |POI |POI |PSO |PSO |PSO
112 |3 |4 |5 Je [7 |8 |9 |o | | 2 3
col |33 13 23111121 2 2 3 2 2
co2 |21 312121212 121213/]2 2 3 2 1
co3 |33 313 |3 111 1] 2 1 3 3 2
co4 |3 3 213 311112/ 2 1 3 3 3
co5 | 3] 2 32131111 1 1 3 3 3
Avg. é 28 |26 24 |28 12121218 ] 18 | 16 | 3 | 26 | 22

1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

Assessment Pattern

BT Level Journal Experiments | Course Project / Presentation
Demonstration

L1

L2

L3 v v

L4 v v

L5 v v

L6

Assessment Pattern

EXAM ‘ Particular COl CO2 | CO3 |CO4 |CO5 |Total | TW

Knowledge and Attitude Profile

(WK) Convert

™ Journal Experiment 5 5 5 5 5 100 | the total
Course Project / 5 5 5 5 5 marks
Demonstration obtained
Presentation/viva 10 10 10 10 10 to 50

Total 100
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Program: F. Y. M. Tech Semester: II
Course: Elective Course — II Structural Audit and Course Code: | R25-MSE -MEC-513(A)
Retrofitting of Structures
Teaching Scheme (Hrs./week) Credits Examination Scheme
Lecture Practical Tutorial CCE ESE W PR
03 Hrs./Week - - 04 50 50 - -

Course Description and:

This course teaches students to assess the health of existing structures and design effective retrofitting and rehabilitation
strategies using structural auditing, condition assessment, and codal guidelines.

Course Relevance: Equips engineers to assess and strengthen existing structures for safety, durability, and sustainable
infrastructure management.

Prerequisite: Knowledge of reinforced concrete and steel design, construction materials and practices.

Bridge Content: - Covers structural health evaluation, damage assessment, retrofitting techniques, rehabilitation
strategies, and codal guidelines for bridges and related infrastructure.

Course Objectives: This course aims to develop advanced knowledge and skills in evaluating the health of existing
structures and designing effective retrofitting and rehabilitation strategies. Students will learn the principles, practices, and
codal guidelines for structural audit, condition assessment, and damage diagnosis of buildings, bridges, and other structures.

Course Outcomes:

CcO Course Outcome Bloom’s Level

CO1 | Understand the principles, need, scope, and professional responsibilities in structural audit 2
of civil infrastructure.

CO2 | Apply appropriate survey techniques and assessment methodologies to evaluate the 34
condition of existing structures and document findings for engineering decision-making.

CO3 | Select and interpret suitable Non-Destructive and Semi-Destructive Tests for diagnosing 34,5
material and structural performance.

CO4 | Evaluate and recommend repair materials and techniques ensuring durability, 5,6
constructability, and compatibility with the parent structure.

COS5 | Design retrofitting and strengthening solutions for RC, steel, and composite structures by 5,6
considering codal provisions, cost-effectiveness, and sustainability, supported by lessons

from case studies.

Course Content

Unit 1 Introduction to Structural Audit and Damage Mechanisms 6 Hrs. CO Mapped: CO 1

Need and scope of structural audit, objectives, stages of audit, legal and professional obligations. Common causes of
deterioration: material degradation, design and construction deficiencies, environmental effects, overloading and accidental
events. Symptoms of distress: cracks, deflections, corrosion, and other visible indicators.

Unit 2 ‘ Condition Assessment and Survey Techniques ‘ 6 Hrs. ‘ CO Mapped: CO 2

Planning and methodology of structural surveys; visual inspection techniques; load testing; long term monitoring; use of
condition assessment checklists. Interpretation and documentation of survey data for decision-making in civil engineering
projects.

Unit 3 [Non-Destructive (NDT) and Semi-Destructive Testing (SDT) | 6Hrs. | COMapped: CO3

Overview and application of NDT and SDT: rebound hammer, ultrasonic pulse velocity (UPV), carbonation depth, core
testing, half-cell potential, ground-penetrating radar, infrared thermography, and acoustic emission. Guidelines for selection,
execution, and interpretation in real civil structures.
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Unit 4 Repair Materials and Techniques 6 Hrs. CO Mapped: CO 4

Repair materials: polymers, micro-concretes, mortars, fiber-reinforced composites, grouts, coatings, and corrosion
inhibitors. Repair techniques: crack injection, jacketing, shotcreting, epoxy bonding, grouting, surface treatment, and
cathodic protection. Practical considerations for durability, constructability, and structural compatibility.

Unit 5 Retrofitting, Strengthening and Case Studies 6 Hrs. CO Mapped: CO S

Retrofitting strategies for RC, steel, and composite structures; section enlargement, post tensioning, FRP strengthening,
addition of members, bracing, shear walls, base isolation, and energy dissipation devices. Codal provisions, cost,
sustainability, and durability considerations. Case studies highlighting civil engineering applications, lessons learned, and
best practices in retrofitting.

Textbooks:

1. Maintenance, Repair and Rehabilitation of Concrete Structures, P. C. Varghese (PHI Learning)
2. Testing of Concrete in Structures, J. Bungey, J., S. Millard, M. Grantham, M. (CRC Press)

Reference Books:

1. Concrete Structures Protection, Repair and Rehabilitation, R. Dodge Woodson (Butterworth Heinemann)
2. RILEM Technical Recommendations on Repair Materials and Testing Methods.

MOOC:s Links and additional reading material:

1. https://onlinecourses.nptel.ac.in/noc25 ce49/preview?utm_source=chatgpt.com
2.https://seismosoft.com/product/seismic-assessment-retrofitting-of-existing-rc-structures-using-seismobuild-and-

seismostruct/?utm_source=chatgpt.com

CO-PO Mapping Table:

CO [P0l ] PO2 [ PO3 | PO4 [ PO5 [ PO6 | PO7 | PO | PO9 [ PO10 | POI1 | PSO | PSO | PSO
01 02 03
Ccol | 1 1 0 0 0 0 0 1 1 1 1 1 1 0
co2 | 1 1 1 1 1 0 0 1 1 1 1 1 1 0
co3 | 1 1 1 1 1 0 0 1 1 1 1 1 1 0
co4 | 1 1 1 1 1 0 0 1 1 1 1 1 1 0
cos | 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Avg. | 1.0 | 1.0 | 1.00 | 1.00 | 1.00 | 1.0 1.0 | 1.0 | 1.0 | 1.0 1.0 1.0 1.0 | 1.00

1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

Assessment Pattern

CCE ESE
BT Level | CTl1 CT2 | Open Book Assignment Seminar / Quiz /
Test Case Study | presentation etc.
L1 v v v v v v
L2 v v v v v v
L3 v v v v v v
L4
L5
L6
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Unit wise Weightage:

Exam Unitl Unit2 Unit3 Unit4 Unit5 Total

CT1 8 7 15

CT2 8 7 15

Open Book 10 10

Test

Assignments 5 05

Seminar 5 05

ESE 10 10 10 10 10 50
100
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Program: F. Y. M. Tech Semester: I
Course: Elective-I1I A) Design of Liquid Retaining Structures Course Code: | R25-MSE-MEC-514 (A)
Teaching Scheme (Hrs./week) Credits Examination Scheme
Lecture Practical Tutorial CCE ESE ™ PR
03 Hrs/Week - - 03 50 50 - -

Course Description: This course focuses on the analysis, design, and detailing of reinforced concrete liquid retaining
structures such as water tanks, reservoirs, sumps, sewage tanks, staging systems, and special hydraulic structures. The
emphasis is on crack control, serviceability, stability, and safety requirements to ensure water-tightness. Design is carried out
as per IS 3370 (Part 1-4), IS 456, and relevant codes.

Course Relevance: This course is essential for civil and structural engineers as liquid storage structures are vital in water
supply, sewerage, and industry. It builds skills in crack control, water-tightness, and durability for professional design practice.

Prerequisite: Strength of Materials, Reinforced Concrete Design (RCC), Structural Analysis, and Basics of IS 456:2000
provisions

Bridge Content: -The bridge content strengthens foundational concepts such as material behavior, load combinations,
serviceability, structural behavior of slabs and domes, hydrostatic forces, and fundamental limit state and working stress
methods for better preparedness.

Course Objectives: The course objectives are to help students understand the behavior, failure modes, and crack-control
requirements of liquid retaining structures; apply IS 3370 and related codes for structural design; analyze and design
underground and overhead tanks of various shapes; design staging systems and assess safety against uplift, sliding, and
overturning; and evaluate special considerations such as temperature stresses, joints, and durability to ensure water-tight and
long-lasting structures.

Course Outcomes:

CO Course Outcome Bloom’s Level
CO1 | Explain and apply codal provisions for liquid retaining structures as per IS 3370 and IS 2

456.
CO2 | Design circular and rectangular underground and overhead tanks using WSM and LSM. 3

CO3 | Analyze and design staging systems, raft foundations, and check tank stability.

CO4 | Evaluate detailing requirements, crack-width control, joints, and durability provisions. 5

Course Content

Unit 1 Introduction & Codal Provisions | 6 Hrs. CO Mapped: CO 1

Types of liquid retaining structures, Structural behaviour under liquid load, General design requirements for water-tightness,
Crack-width control: direct tension, bending, temperature stresses, IS 3370 (Parts 1, 2, 4) overview, Working Stress Method
(WSM) vs Limit State Method (LSM) for tanks, Permissible stresses, allowable crack widths

Unit 2 ‘ Design of Circular Tanks | 6 Hrs. | CO Mapped: CO 2

Types: Ground-supported circular tanks, underground circular tanks, overhead circular tanks, Hoop tension & bending in
walls, Design of domes, and circular floors, stiffening ring beam design, Design examples using IS 3370 (LSM & WSM).

Unit 3 ‘Design of Rectangular Tanks ‘ 6 Hrs. | CO Mapped: CO 2

Ground-supported and underground rectangular tanks, Structural behaviour under distribution of liquid pressure, Bending
moments & shear forces in walls and slabs, Design using WSM and LSM, Cantilever walls, slab design, corner conditions,
Design of rectangular tanks (long wall & short wall analysis).

Unit 4 Overhead Tanks and Staging Systems 6 Hrs. CO Mapped: CO 3

Types of overhead tanks: circular, rectangular, Intze tank, Design of container, top dome, bottom dome, ring beams, Analysis
and design of staging: RC shafts, Braced frame staging, Wind, and seismic considerations (IS 1893 & IS 875),
Stability checks: sliding, overturning, uplift, Foundation design considerations for tanks.
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=

Unit 5 Special Considerations, Durability & Detailing | 6 Hrs. | CO Mapped: CO

Joint types: construction joints, expansion joints, contraction joints. Water-stops and sealants, Temperature and shrinkage
stresses, Crack prevention techniques, Durability provisions: cover, exposure conditions, impermeability, Design of sewage
tanks, fire tanks, sumps, Floating roof tanks and special RC hydraulic structures (overview), Detailing practices as per IS
3370 & IS 456.

Textbooks:

1 N. Krishna Raju — “Reinforced Concrete Structures”

CBS Publishers & Distributors, Latest Edition (commonly 2016 or later)

2 R. S. Varma — “Design of Liquid Retaining Structures”

Oxford & IBH Publishing Co., Latest Reprint Edition

3 N. Krishna Raju — “Advanced Reinforced Concrete Design”

CBS Publishers & Distributors, Latest Edition (popular 2014/2016 edition)

Reference Books:

1. Jain & Jaikrishna — “Plain and Reinforced Concrete (Vol. 1 & 2)”
Nem Chand & Bros., Latest Edition
2. Jagadish & Jayaram — “Design of Liquid Retaining Structures”
I.K. International Publishing House, Latest Edition
3. Park & Paulay — “Reinforced Concrete Structures”
John Wiley & Sons, 1975 (Classic standard reference)
IS Codes:
IS 3370 (Parts 1-4): 2009 / 2021 — Code of Practice for Concrete Structures for Retaining Aqueous Liquids
IS 456: 2000 — Plain and Reinforced Concrete — Code of Practice
IS 875 (Parts 1-5): 1987 / 2015 — Design Loads for Buildings and Structures
o IS 1893 (Part 1): 2016 — Criteria for Earthquake Resistant Design of Structure

e o o I

MOOC:s Links and additional reading material:

NPTEL — "Design of Reinforced Concrete Structures"

NPTEL — "Advanced Structural Analysis"

IIT lectures on water tank design (YouTube — NPTEL archive)
MOOC — Public Health Engineering (Sections on storage tanks)

CO-PO Mapping Table:

COo [Po1 | PO2 [ PO3 | PO4 | PO5 | PO6 | PO7 | PO | PO9 [ PO10 | POIT | PSO | PSO | PSO
01 02 03
col | 3 2 2 3 2 1 1 1 1 1 — 3 2 1
co2 | 3 2 2 3 3 1 1 1 1 1 - 3 3 1
co3 | 3 2 2 3 3 1 1 1 1 1 — 3 3 2
co4 | 3 1 2 3 3 2 3 2 1 3 - 3 3 2
Avg. | 3 | 18 2 3 28 |12 14 | 12 1 1.4 - 3 2.8 1.4

1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
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CCE ESE
BT Level | CTl1 CT2 | Open Book Assignment Seminar / Quiz /
Test Case Study | presentation etc.
L1 v v v v v
L2 v v v v v
L3 v v v v v
L4 v
L5 v
L6
Unit wise Weightage:
Exam Unitl Unit2 Unit3 Unit4 Unit5 Total
CTl1 8 7 15
CT2 8 7 15
Open Book 10 10
Test
Assignments 5 05
Seminar 5 05
ESE 10 10 10 10 10 50
100
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Program: | F. Y. M. Tech Semester: II
Course: Seminar I Course Code: | R25-MSE-SEM I-515
Teaching Scheme (Hrs./week) Credits Examination Scheme
Lecture Practical | Tutorial CCE ESE W OR
- 04 - 03 - - 25 25

Course Description:

This course provides a structured platform for postgraduate students to explore, analyze, and present state-
of-the-art research and emerging industrial trends in mechanical design engineering. Students will develop
advanced research skills, learning how to conduct rigorous literature reviews, critically evaluate high-
impact peer-reviewed journal papers (such as ASME, Elsevier, or Springer), and synthesize complex
technical data. By framing engineering problem statements, analyzing diverse design methodologies, and
delivering formal technical presentations, participants will hone the critical communication and analytical
skills required for their subsequent dissertation work and professional engineering careers.

Course Objectives:
This seminar course aims to train postgraduate students to systematically investigate, critically review,
and synthesize state-of-the-art research papers in mechanical design engineering. It focuses on developing
skills to identify active research gaps, frame complex technical problem statements, and compile
comprehensive engineering reports. By the end of the course, participants will be equipped to confidently
deliver professional technical presentations to an expert academic panel, establishing a solid foundation
for their master's dissertation.

Course Outcomes: After learning the course, students will be able to

CcO Course Outcome Bloom’s Level

COl1 | CONDUCT systematic, comprehensive literature reviews across 3
high-impact, peer-reviewed international journals to identify
contemporary trends and paradigms in mechanical design
engineering.

CO2 | CRITICALLY ANALYZE diverse design methodologies and 3
experimental data to define clear research gaps and frame rigorous
engineering problem statements.

CO3 | AUTHOR structured, technically sound engineering reports and 3
review papers that adhere to international academic standards,
ethical citation guidelines, and professional formatting.

CO4 | DEFEND complex technical findings and engineering concepts 3
through organized, visually engaging presentations and articulate

oral responses before a reviewing academic panel.

Course Content

The student shall have to deliver the seminar I in semester II on a topic approved by guide and authorities. It
is recommended to allot guide to the student since the commencement of semester 1. The guide allotment
preferably needs to be carried out in synchronization with mutual domains of interest. It is recommended
that seminar shall be on the topic relevant to latest trends in the field of concerned branch, preferably on the
topic of specialization based on the electives selected or domain of interest.

It is appreciated and strongly recommended that the student will select the domain of his/her dissertation and
identify the literature confined to the domain. Thorough literature study based on the broad identified topic
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has to be carried out. This practice will eventually lead to convergence of the efforts for the dissertation in
Semester 111 and IV.

The relevant literature then be explored as state-of-the-art, exotic, recent technological advancement, future
trend, application and research & innovation. Multidisciplinary topics are encouraged. The student shall
submit the duly approved and certified seminar report in standard format, for satisfactory completion of the
work by the concerned Guide and head of the department/institute. The student will be assessed based on
his/her presentation and preparations by the panel of examiners out of them one has to be an external
examiner.

The students are expected to validate their study undertaken by publishing it at standard platforms.

The student has to exhibit the continuous progress through regular reporting and presentations and proper
documentation the frequency of the activities in the sole discretion of the PG coordination.

The continuous assessment of the progress need to be documented unambiguously. For standardization and
documentation, follow the guidelines circulated by the Department of Mechanical Engineering.

Seminar I Evaluation Matrix:
Continuous Internal Assessment (Report & Review Phase): 50%

e 20% — Literature Depth & Gap Identification: Depth of critical analysis across 15+ high-impact
journal papers and clear justification of research gaps.

e 15% — Problem Statement Formulation: Clarity, boundary conditions, and design parameters of the
engineering problem statement.

e 15% — Report Writing, Structure & Ethical Citations: Technical report organization, structural data
flow, and flawless adherence to IEEE/ASME referencing styles.

Panel Evaluation (Presentation & Defense): 50%

e 15% — Technical Content & Design Rigour: Depth of mechanical design comprehension, analytical
validations, equations, or FEA interpretation shown.

o 15% — Q&A Defense & Expert Panel Interaction: Ability to confidently defend the topic and
provide precise technical answers to panel questions.

e 10% — Slide Design & Visual Delivery: Clear layout, high-quality engineering schematics, and
clean, uncluttered visual aids.

e 10% — Oral Delivery & Professionalism: Vocal clarity, pace, time management, and poise.
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CO | P01 |PO2 | PO3 | PO4 | POS5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PSO | PSO | PSO
01 02 03
COol| 3 - 2 2 2 - - 2 2 - - 2 2 2
Cco2 | 3 - 3 2 2 - - 2 2 - - 2 2 2
COo3 | 2 - 3 2 2 - - 2 2 - - 2 2 2
CO4 | 3 - 2 2 2 - - 2 2 - - 2 2 2
Avg. | 3 - 2.6 2 2.2 - - 2 2 - - 2 2 2

1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
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Program: | F. Y. M. Tech Semester: II
Course: Human Rights I1 Course Code: | R25-MSE-CTS-516
Teaching Scheme (Hrs./week) Credits Examination Scheme
Lecture Practical | Tutorial CCE ESE T™W PR
- - - 01 - - - -

Course Description:
The Human Rights — II course is designed as a foundational credit program for postgraduate students. It
introduces the structural framework of human dignity, liberty, and universal freedoms as recognized both
globally and nationally. The course unpacks the historical evolution of rights—transitioning from
philosophical concepts to enforceable international treaties—and bridges them directly with the
Fundamental Rights outlined in Part III of the Constitution of India. Through analyzing the Universal
Declaration of Human Rights (UDHR) and key covenants, the curriculum trains students to evaluate how
civil, political, and socio-economic rights impact everyday governance and citizenship.
Course Relevance:
e Promotes Constitutional Literacy: Connects abstract international principles to real-world
protections under Indian law, making students aware of their constitutional remedies.
o Fosters Social Empathy: Deepens the understanding of systemic inequalities, discrimination,
and the struggles of marginalized groups to ensure a more inclusive worldview.
e Enhances Professional Value: Equips students entering fields like law, corporate governance,
human resources, journalism, civil services, or NGOs with crucial compliance and ethical
knowledge.

e Develops Critical Thinking: Empowers students to critically evaluate contemporary social
justice issues, state policies, and the complex balance between individual liberties and state
security.

e Encourages Global Citizenship: Aligns local socio-political issues with global benchmarks set
by the United Nations, helping students look at humanitarian challenges through a global lens.

Course Objectives:
The primary objectives of the Human Rights — II postgraduate course at SPPU are to:

e Understand Vulnerability Frameworks: To define and conceptualize the precise meaning of
"vulnerability" and "disadvantage" within modern social, economic, and political contexts.

e Analyze Structural Problems: To study and evaluate the deeply rooted customary, cultural, and
socio-economic biases that continuously target marginalized populations.

e Evaluate Legal & International Standards: To understand major global frameworks (such as
UN declarations and conventions) alongside domestic constitutional provisions safeguarding the
rights of women and children.

e Examine Marginalization in India: To look closely at the socio-economic status, legal
safeguards, and real-world struggles of Scheduled Castes (SC), Scheduled Tribes (ST), minorities,
the elderly, and disabled citizens specifically in the Indian scenario.

o Investigate Contemporary Rights Violations: To address the highly nuanced legal protections,
structural gaps, and societal apathy faced by special groups like stateless individuals, migrant
workers, and sex workers

Course Outcomes: Upon successful completion of this course, students will be able to:
e CO1 -Conceptual Clarity: Ability to clearly identify, classify, and critique structural and socio-
economic vulnerabilities across different layers of society.
e CO 2 - Advocacy & Sensitisation: Development of an empathetic, human-centric approach
toward resolving rights violations, enabling students to advocate for women, children, and
minority groups.
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e (CO3 - Policy Analysis: Competency to critically evaluate government welfare schemes and
legal safeguards for Scheduled Castes (SC), Scheduled Tribes (ST), and the disabled, pointing
out implementation gaps.

e CO 4- Problem Solving: Aptitude to address contemporary human rights challenges faced by
highly exposed populations like migrant workers, refugees, and stateless persons

NOTE: This is self-paced Course, Students should study as per course content and submit one summary
Assignment for the Course for the evaluation of 1 Credit.

Course Content

Unit1 | Vulnerable and Disadvantaged Groups - CO Mapped: CO 1 and
CO4

Meaning and core concepts of vulnerability and disadvantage. Customary, socio-economic, and cultural
problems faced by these groups.

Unit2 | Social Status of Women and Children - CO Mapped: CO 2 and
CO4

International and national standards on Human Rights and Women's Rights. International and national legal
benchmarks for the Human Rights of Children.

Unit3 |Socially and Economically Disadvantaged - CO Mapped: CO 3 and
People CO 4

Position of Scheduled Castes (SC), Scheduled Tribes (ST), and other marginalized groups in India.
Human rights protections for the aged, disabled, and minorities.

Unit4 |Contemporary Rights of Vulnerable - CO Mapped: CO 3 and
Populations CO4

Rights and legal status of stateless persons.
Rights, protections, and social challenges concerning sex workers, migrant workers, and other specific
groups

Reference Books:

1. International Law & Human Rights by Dr. H.O. Agarwal
2. Introduction to the Constitution of India by Dr. D.D. Basu (or M. Laxmikanth)

3. Human Rights in India: Problems and Perspectives by B.P. Singh Sehgal

MOOC:s Links and additional reading material:

1. https://www.classcentral.com/course/swayam-human-rights-law-and-criminal-justice-23002
2. https://onlinecourses.swayam?2.ac.in/cec21_Iw0Q7/preview
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