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Walchand College of Engineering, Sangli

=
. \\. B (Government Aided Autonomous Institute)
Credit System for F.Y. M. Tech. Civil (Structural Engineering) Sem-1 AY 2023-24
Sr. No.] Category [Course Code] Course Name [L]T[P]1 [Hrs|[Cr[MSE/LAI[ISE/LA2] ESE | Remark
Professional Core (Theory)
1 PC 71C501 Research Methodology and IPR 3({0J0]JO}| 3 (3 30 20 50
2 PC 7ST501 Mechanics of Structures 3|ojojo]| 3 |3 30 20 50
3 PC 7ST502 Theory of Elasticity and Plasticity 3lo0jo0ojo| 3 (3 30 20 50
4 PC 7ST503 Structural Dynamics and Earthquake Engineering 3|]o0j0]JO| 3 |3 30 20 50
Professional Core (Lab)
5 PC 7STS51 Modern Materials Lab ojof2]10) 2 1 30 30 40
6 PC 7STS52 Dynamics of Structures Lab ojo|20]| 2 1 30 30 40
7 PC 7ST353 Computer Aided Design Lab ojoj2]10| 2 1 30 30 40
Professional Elective (Theory)
8 PE Refer List | Professional Elective | 3jjfojojoOo]| 3 |3 30 20 50
9 PE Refer List | Professional Elective 2 3(]0jJ]ojoOo| 3 |3 30 20 50
[ Total 18101 6| 0| 24 |21
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Walchand College of Engineering, Sangli

(Government Aided Autonomous Institute)

Professional Elective Course List for F.Y. M. Tech. Civil (Structural Engineering) Sem-1 AY 2023-24

Sr.No. Track Course Course Name
Code
Professional Elective 1
1 Advanced Design of Structures 7ST511 | Advanced Design of Reinforced Concrete Structures
2 Advanced Structural Analysis and 7ST512 Analysis and Design of Bridges
Computational Methods
Professional Elective 2
1 Advanced Design of Structures 7ST513 | Computer Aided Design
2 Advanced. Structural Analysis and 7ST5 14 Numerical Methods in Structural Engineering
Computational Methods

Notes:

For Theory courses: There shall be MSE, ISE and ESE. The ESE is a separate head of passing.
For Lab courses: There shall be continuous assessment (LA1, LA2, ESE). The ESE is a separate head of passing.
For further details, refer to Academic and Examination rules and regulations.
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Walchand College of Engineering, Sangli

(Government Aided Autonomous Institute)

Credit System for F.Y. M. Tech. Civil (Structural Engineering) Sem-11 AY 2023-24

Sr. No.| Category |Course Code Course L|T|P| I |Hrs|Cr|MSE/LA1|ISE/LA2| ESE | Remark
Name
Professional Core (Theory)
1 PC 7ST521 Theory of Plates and Shells Jj(fofo|O0] 3 |3 30 20 50
2 PC 78T522 Finite Element Method 3j]0[f0f(0| 3 |3 30 20 50
3 PC 78T523 Advanced Earthquake Engineering 3|]o0]J]0|0] 3 |3 30 20 50
Professional Core (Lab)
- PC 7ST571 Structural Health Monitoring Lab 0ojo0]2(0| 2 1 30 30 40
5 PC 7ST572  |Finite Element Lab ofof2|0| 2 |1 30 30 40
6 PR 7ST545 Seminar ojoj2(0| 2 |1 30 30 40
Professional Elective (Theory)
7 PE Refer List | Professional Elective 3 31]0]0(0] 3 |3 30 20 50
8 PE Refer List | Professional Elective 4 310]J]0(0}| 3 |3 30 20 50
Open Elective
9 | OE | ReferList |Open Elective 3lofoJo] 33 30 | 20 [ so |
| Total 18/ 06 0] 24|21
'y~
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= Walchand College of Engineering, Sangli

S~ (Government Aided Autonomous Institute)

Professional Elective Course List for F.Y. M. Tech. (Structural Engineering) Sem-II AY 2023-24

Sr. No. | Track | Course Code | Course Name

Professional Elective 3

1 Advanced Design of Structures 7ST531 Advanced Prestressed Concrete

2 Advanced Structural Analysis and Computational Methods 7ST532 Stability of Structures

3 Advanced Structural Analysis and Computational Methods 78T533 Structural Health Monitoring and Smart Materials
Professional Elective 4

1 Advanced Design of Structures 7ST534 Advanced Design of Steel Structures

2 Advanced Structural Analysis and Computational Methods 7ST535 Design Optimization

Open Elective Course List for F.Y. M. Tech. (Structural Engineering) Sem-IT AY 2023-24

Sr.No.| Offering Programme Course Course Name
Code

1 Environmental Engg.* 70E501 Solid Waste Management

2 Structural Engg.* 70E502 | Structural Health Monitoring

3 Design Engg. 70E503 | Industrial Product Design

4 Heat Power Engg. 70E504 | Waste to Energy

5 Production Engg. 70E505 | Advanced Production systems

6 Power System Engg. 70E506 | Control Techniques for Electrical Drives

7 Control System Engg 70E506 | Control Techniques for Electrical Drives

8 Electronics Engg. 70E508 | Introduction to Embedded Systems

9 Computer Science & Engg. 70E509 Machine Learning in Practice

10 Information Technology 70E510 | Machine Learning & Applications
Notes:
*Open Elective offered by Civil (Structural Engg) Programme is allowed for students of all other Programmes (Except Environmental and Structural Engg.
Programme)

For Theory courses: There shall be MSE, ISE and ESE. The ESE is a separate head of passing.
For Lab courses: There shall be continuous assessment (LA, LA2, ESE). The ESE is a separate head of passing.
For further details, refer to Academic and Examination rules and regulations.
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Walchand College of Engineering, Sangli

(Government Aided Autonomous Institwee)
- AY 2023-24
- Course Information
_I'l_'ogrammc - M. Tech. Structural Engineering
‘ | Class, Semester First year M. Tech., Sem. |
j Course Code 7ST501
| Coune rse Name | Mechanics of Structures
‘Desired Requisites: Solid Mechanics, Structural analysis, Structural Mechanics
Teaching Scheme Examination Scheme (Marks)
Lecture | 3 Hrs./week MSE ~ISE ‘ ESE | Total
| Tutorial | 30 ) 20 | 50 10 |
- Credits: 3 |

I
|
-
:
1

Course Objectives

I | To impart the knowledge of advanced methods of structural analyms

(%]

To provide knowledge for analyzing special types of structures

[F¥]

To prepare students to develop computer programs by using matrix methods of structural
| analysis

Course Outcomes (CO) with Bloom’s Taxonomy Level

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

- CO1  Apply advanced methods for analysis of structures |

Applying

CO2 | Calculate forces and displacements for special structures

CO3 Formulate program by using matrix methods of structural analysis for
‘ | field applications

_Evaluating

Creating

- Module |

Module Contents

- ] Hours

. Influence line Diagrams for Indeterminate Structures

Concept of ILD, Muller-Breslau’s principle and its application for continuous
beams. ILD for two hinged arches

7

I
J
|
|
|

Beams Curved in Plan
Structural behaviour of curved beam. Analysis of determinate and
indeterminate beams curved in plan, bent beams.

I

. Beam Columns
- Concept of geometric and material nonlinearity, governing differential

equation. Analysis of beam-columns subjected to different loadings and
support conditions. Buckling of frames—symmetrical and unsymmetrical,
stiffness and carry-over factors for beam-columns, fixed end actions due to
various loads

v

Beams on Elastic Foundations
Basic concept of beams on elastic foundation, analysis of infinite, semi-infinite
and finite beams.

Matrix method of analysis: F;l;;&ibility Method
Element approach, flexibility matrix, equivalent loads, applications to beams,
frames and trusses, lack of fit, temperature stresses

Vi

Matrix method of analysis: Stiffness Methods
Element approach, stiffness matrix, equivalent loads, applications to beams,
frames and trusses, direct stiffness method

Textbooks

Vazirani. V.N. & Ratwani M.M., “Advanced Theory of Structures”, Khanna Publishers, 2008

Timoshenko. S. P. & Gere. J. M., “Theory of Elastic Stability”
| ompany Ltd., 2™ Edition,1985

Gere. J. M. & Weaver. W.,“Matrix Analysis of Framed Structures”,
Distributor, 2" Edition,2004.

, Tata McGraw-Hill Publishing

]
CBS Publishers and
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"4 [ Krishna Raju N, “Advanced Mechanics of Solids and Structures”, McGraw-Hill

| 7 S—— References _
‘ 1 | Mequire and Gallghar. R. H. "Matrix Structural Analysis", John Wiley, 2" Edition, 2000

I

i . Beaufit F.W. et al. "Computer Methods of Structural Analysis", Prentice Hall, illustrated,
s w0
|
|
|

“John L. and Meek, "Matrix Structural Analysis", McGraw Hill Book Company, illustrated,
1971

4 Pandit G. and Gupta S., "Structural Analysis - A Matrix Approach2008", McGraw Hill

Education; 1* edition

T Useful Links

1 | https://nptel.ac.in/courses/105/105/105105108/
2 | hupsi/nptel.ac.in/courses/105/101/105101086/
3 | http://engineeringvideolectures.com/course/281?pn=0#videolist
4 | hups//nptel.ac.in/courses/105/105/105105109/

CO-PO Mapping

Programme Qutcomes (PO)]

1 2 3 4 5 6
COl1 2 2 3
CcO2 | 2 2 3
Co3 | 1 2 | 2

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High
Each CO of the course must map to at least one PO.

Assessment
The assessment is based on MSE, ISE and ESE.
MSE shall be typically on modules 1 to 3.
ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment
can be field visit, assignments etc. and is expected to map at least one higher order PO.

" ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on

modules 4 to 6.
For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in
ESE are needed. (ESE shall be a separate head of passing)
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Walchand C—olrk:éé of Engincering, Sangli

(Government Aided Autonomous Institute)

AY 2023-24

_ Course Information

D:mgliﬁ_n;h;é M. Tech. Structural Engineering
| Class, Semester | First year M. Tech., Sem. |
| Course Code | 7ST502

, Course Name
. Desired Requisites:

| Teaching Scheme

Lecture

Theory of Elasticity & Plasticity

Solid Mechanics

~___Examination Scheme (Marks)

| 3 Hrs./week MSE ISE ESE

Total

LIiu!orjal#; 3
|

30 20 50

100

Credits: 3

l

Course Objectives

To impart knowledge of various theories of elasticity and apply them to solve 2D

Cartesian and polar problems

(S ]

To impart knowledge of various theories of torsion and apply them to solve 2D torsional
. problems

w

To provide knowledge of various theories of plastic behaviour and apply them to solve 2D
problems.

Course Qutcomes (CO) with Bloom’s Taxonomy Level

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

Apply the knowledge of fundamental methods of elasticity for 2-D Cartesian and

Applying

(o0)}
Polar problems
CO2 Analyse torsional problems and apprise various theories to solve 2-D torsional Analysing
| problems. -
CO3 | Discuss concept of material yielding and plastic behaviour of structures. Evaluating
. Module | ~___Module Contents Hours
Introduction to Elasticity
Introduction to Elasticity: Body force, Surface force, Stress at a point,
[ Stress & Strain, Transformation of stress, Equilibrium equations in two 8
| and three dimensions in Cartesian co-ordinates, Boundary conditions,
Strain displacement relations, Compatibility equations, Generalized
Hooke’s Law, Stress invariants
| Plane Stress and Strain
‘ 2D problems in Cartesian co-ordinates, Equations of equilibrium and
‘ || compatibility, Plane stress and Plane strain problems, Airy stress 8
! function approach, 2D problems in polar coordinates, Thick walled
i cylinder under radial pressure, Plate with stress concentration.
i Torsion
Introduction to Torsion: St. Venant’s theory, Warping function,
11 Prandtl’s membrane analogy, Torsion of circular, thin rectangular and 7
’ open section. Strain energy in axial, bending and torsion. Principal of
virtual work and minimum potential energy.
‘ Plasticity
. Introduction to plasticity: Plastic behavior of solids, Idealized plastic
v solids, Similarities & differences when compared with elasticity, | 8
‘ Idealized material behavior, Coulomb friction model for elasticity and
. | plasticity. S

Course Contents for M. Tech Programme, Applied Mechanics Department, AY 2023-24
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|_Each CO of the course must map to at least one PO..

Hydrostatic stresses
Hydrostatic stresses, Deviatoric stresses, Invariants of deviatoric
v stresses, Yield criteria, Graphical representation of yield criteria, Flow
rules, Stress-strain relation for perfectly plastic flow, Elastic-plastic 7
analysis of beam in bending, Thick-walled cylinder and circular shaft
under torsion.
Plastic analysis of structures
Plastic analysis of structures — plastic hinge, Moment — curvature
A% relation, Shape factor, Upper bound, lower bound & uniqueness 7
theorems, Methods of analysis to find collapse loads for beams and
frames.
Textbooks
1 Ameen M., “Computational Elasticity”, Alpha Science International, 1st Revised
Edition, 2008 -
2 Singh Sadhu, “Theory of Elasticity”, Khanna Publishers, 4" Edition, 2012
3 Singh Sadhu, “Theory of Plasticity”, Khanna Publishers, 34 Edition, 2013
References
1 Timoshenko. S & Goodier. J. N., “Theory of Elasticity”, McGraw-Hill book
Company, 3" Edition, 2010
9 Chakrabarthy. J, “Theory of Plasticity”, Tata McGraw-Hill P. Co. Ltd., 2" Edtion,
2007.
Johnson W. and Mellor P. B., “Engineering Plasticity”, Van Nostrand Reinhold,
3
London, 1973.
Useful Links
CO-PO Mapping
Programme Qutcomes (’O)
T2 3 4 5 [ 6
COl 3 | |
co2 2 '
Co3 2 |
The strength of mapping is to be written as 1: Low, 2: Medium, 3: High

Assessment

The assessment is based on MSE, ISE and ESE.
MSE shall be typically on modules 1 to 3.

modules 4 to 6.

ESE are needed. (ESE shall be a separate head of passing)

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment
can be field visit, assignments etc. and is expected to map at least one higher order PO.
ESE shall be on all modules with around 40% weightage on modules | to 3 and 60% weightage on

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in

Course Contents for M. Tech Programme, Applied

echanics Department, AY 2023-24
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Walchand Coil(gé Brﬁnginecring, Sangli

(Government Aided Autonomous Institute)

[ AY 2023-24
[ Course Information
| Programme M. Tech. Structural Engineering
| Class, Semester | First ycar M. Tech., Semester [
| Course Code 7ST503
| Course Name Struc_t_u_r_al Dynamics and Earthquake Engineering
| Desired Requisites: Engineering Mechanics, Engineering Geology
[ Teaching Scheme ] ~ Examination Scheme (Marks)
Lecture 3 Hrs./week | MSE \ ISE | ESE Total
| Tutorial - ] 30 - 20 | 50 N 100
! Credits: 3

| Course Objectives
| To impart knowledge of ground motion characteristics and its effect on Civil Engineering

' structures
To prepare students to solve problems on dynamics of structures in SDOF and MDOF Systems

" To illustrate national and global codal provisions for design of earthquake resistant structures
and implementation of same for seismic retrofit.

(3%

[ Course Qutcomes (CO) with Bloom’s Taxonomy Level
At the end of the course, the students will be able to,

COl | Use engineering seismology and its characteristics for development of P
response spectra. pplying
CO2 Estimate response of structures subjected to earthquake loads for various :
Analyzing
building configurations.
~ CO3  Formulate methods of earthquake resistant and StructuralR =~ | Creating
| Module 1 Module Contents | 1ours

' Seismological Aspect in Earthquake Engincering
| Characteristics of Earthquakes, Elastic rebound theory, Measurement of earthquakes, |
I | Magnitude, Intensity, magnitude relationship, Seismograph, Liquefaction. 6
| Attenuation relationship, MCE and DBE, Performance of various structures in past |
earthquake. ‘
SDOF Systems and Estimation of Forces
| Earthquake response of linear SDOF systems and its application in dynamic analysis.
no| Concept of earthquake response spectrum, Tripartite plot of response spectrum, 7
Construction of design response spectrum. Use of Code Spectra to find response of
structures. Equivalent static method to find story shear and its distribution along
f height of building.
i MDOF Systems and Dynamic Analysis
[ Earthquake response of linear MDOF systems, Modal analysis, Participation factors, 6
. Modal contributions, Dynamic analysis of Multistoried buildings.
[ ERD of Structure and Roll of Ductility
v Concept of earthquake resistant design, Objectives, Ductility and different types of B
ductility. Over strength, Response reduction factor, Ductile Detailing of structural
_components as per code. lateral stiffness, Conceptual design, Building configuration.
Distribution of Lateral Forces and Codal Provisions
Floor diaphragm, Rigid floor diaphragm, Center of mass and center of stiffness,
[V Torsionally un-coupled and coupled systems, Lateral load distribution, Minimum 7
’ eccentricity, Provisions of IS: 1893 for buildings, Base shear, Application to
| Multistory buildings, Load combinations, Ductile detailing, Provisions of IS: 13920.

—

Course Contents for M. Tech Programme, Applied Mechanics Department, AY 2023-24

(\l'v"»’/)_::' %g w>
CamScanner


https://v3.camscanner.com/user/download

Structural Control and Retrofit Issucs ) ,

VI Different lateral load resisting systems, Configuration of tall structures with 6
modeling. Concepts of structural Control, Energy dissipating devices. Retrofit issues
and their solutions with advanced techniques.

| MR Pl pae < u Apas S Textbooks

P Clough R. W. and Penziene Joseph, “Dynamics of Structures”, McGraw Hill Education (ISE

| Editions); International 2 Revised edition August 1993.
. Chopra A.K., “Dynamics of Structure: Theory & Application to Earthquake Engineering”,
' 2| Pearson Education Lim., 4th Edition, 2014
]} 3 Agarwal P. and Shrikhande M., “Earthquake Resistant Design of Structures”, PHI Learning
Pvt. Ltd., 2006.

[_ o e eEeT Relergnces
j l Key David, “Earthquake Design Practice for Buildings”, Thomas Telford Publication London,
.| 2ndEdition,2006. - |
L2 Dowrick D. J., “Earthquake Resistant Design for Engineers & Architects”, John Wiley & Sons.,
' 2nd Edition, 1987.
‘: 3 Manual of “Earthquake Resistant Non-Engineering Construction”, University of Roorkee,
' 2000.

Useful Links

1 https://nptel.ac.in/courses/105/101/105101209/
2 | httpsi//nptel.ac.in/courses/105/104/105104200/ - -
3 https://nptel.ac.in/courses/105/108/105108204/
4 | https//nptel.ac.in/courses/105/107/105107204/ B
\ CO-rO Mapping
| Programme Qutcomes (PO)
i 1 | 2 3 4 5 6
i COl1 | N 2 2 2 2
co | 2 | | 3 2 I ]
Co3 i 1 | 3 3

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High
Each CO of the course must map to at least one PQO.

= S

Assessment

|

| MSE shall be typically on any three modules out of six.

The assessment is based on MSE, ISE and ESE.

ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment
can be field visit, assignments etc. and is expected to map at least one higher order PO.

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on
modules 4 to 6.

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in
ESE are needed. (ESE shall be a separate head of passing)

Course Contents for M. Tech Programme, Applied Mechanics Department, AY 2023-24
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Walchand Coflilcgé of Engincering, Sangli

(Government Aided Autonomous Institute)

S 7 AY 2023-24
e ottty a4 ~ Course Information
l‘mgramme o M chh Structural Engineering
Class, Semester First Year M. Tech., Semester I
‘Course Code. | 78TSS1
‘Course Name ) Modern Materials Laboratory
Desired Requisites: Concrete Technology
Teaching Schv:'m'e ' ~_Examination Scheme (Marks)
| Practical  2Hrs/ Week | LAl | LA2 Lab ESE Total
Interaction | — 30 30 40 100
| Credits: 1

el W Course Objectives

R To provlde students the necessary knowledge of properties & techniques of Mix design of
advanced types of concrete.

To provide the technical information of modern concrete such as SCC, RMC, FRP, FRC and HPC
etc.

3 | Toinculcate the information of structural health monitoring for repair and rehabilitation structures.
| 4 To impart the various concepts and testing methods adopted in non-destructive testing of concrete.
Course Outcomes (CO) with Bloom’s Taxonomy Level

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

CO1  Study of mix design for high performance of concrete of various grades Analyzing |
CO2  Evaluate experimentally properties of various advanced concretes. Evaluating |
CO3  Design experiments for vibration measurements & data acquisition system. Creating

| List of Experiments / Lab Activities/Topics

List of Lab Activities (Any 8):

Evaluation of static and dynamic modulus of elasticity of concrete and strain measurement.
Evaluation of flexural strength of concrete.

Evaluation Mix Design by 1.S. Code method (with OPC Cement).
Evaluation Mix Design by 1.S. Code method (with Slag Cement).
Evaluation Mix Design by 1.S. Code method (with Admixtures Cement).
Determination of Grading curve of Mix aggregate & sieve analysis.
Non-destructive testing of concrete.

Determination of Poisson’s ratio of concrete.

Determination of properties of SCC, RMC, FRP, FRC and HPC.

10 Experiments based on Vibration measurements and data acquisition system.

0N W

. S Textbooks
Gambhir M. L., “Congrete Technology”, Tata McGraw Hill Publications, 3rd Edition 2004
_| Shetty M. S., “Concrete Technology”, S. Chand Publications, Latest Edition 2005
| Santhakumar A. R., “Concrete technology”, Oxford Higher Education/Oxford University Press,
1* Edition 2006 ‘
Varshney R.S., “Concrete Technology”, Oxford and IBH.

sl W (N=

References

| Neville A. M., “Concrete Technology”, Addision Weslley.
Neville A.M., Properties of Concrete, Pitman, 1968.

1

2

3 Lue F.M., “Chemistry of Cement and Concrete”, Edward Arnold, 3rd Edition, 1970.
4 :
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| related activities if any.

T -~
2 |
3] ) -
4 .
b SR _ _CO-PO Mapping
~__ Programme Outcomes (PO)
- ‘ 1 2 3 4 5 6
col | 2 2
CcO2 3
. CO3 S S 1 2
The strength of mapping is to be written as 1,2,3; where, 1: Low, 2: Medium, 3: High
Each CO of the course must map to at least one PO, and preferably to only one PO.
[ Assessment
There are three components of lab assessment, LA1, LA2 and Lab ESE.
| IMP: Lab ESE is a separate head of passing (min 40 %), LAI+LA2 should be min 40%
| Assessment |  Basedon | Conducted by | Typical Schedule Marks
LAl | L:RCT;;:ESS' ' Lab Course During Week 1 to Week 8 30
| ; ’ Faculty Marks Submission at the end of Week 8
| journal |
- Lab activities, Lab Course During Week 9 to Week 16
LA2 | attendance, Marks Submission at the end of Week 30
‘ % I Faculty 16
journa
. Lab Course During Week 18 to Week 19
Lab activities, |  Faculty and Marks Submission at the end of Week
i Lab ESE journal/ External 19 40
; performance Examiner as
applicable
Week | indicates starting week of a semester. Lab activities/Lab performance shall include performing
| experiments, mini-project, presentations, drawings, programming, and other suitable activities, as per the
' nature and requirement of the lab course. The experimental lab shall have typically 8-10 experiments and

0}./
mi/k{.’ o)
e

Course Contents for M. Tech Programme, Applied Mechanics Department, AY 2023-24
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Walchand College of Engincering, Sangli

(Government Aided Autonomous Institute)

o AY 2023-24

oo A _ Course Information

Programme M. Tech. Structural Engineering

Class, Semester First Year M. Tech., Semester I

CourseCode | 78Tss2

_Course Name _Dynamics of Structures Laboratory

_Desired Requisites: Structural Dynamics and Earthquake Engineering

Teaching Scheme ! Examination Scheme (Marks)

| Practical 2 Hrs/ Week | LAl 1 LA2 Lab ESE Total

Interaction - 30 30 40 100
| I Credits: 1

Course Objectives
To impart knowledge of SDOF system under various dynamic loading by solving different types of

) ' _problems.
3 To illustrate behavior of MDOF system under various dynamic loading by solving different types of
" problems by conducting experiments.
3 To provide knowledge of behavior of distributed mass model by conducting experiments.

- R T Course Outcomes (CO) with Bloom’s Taxonomy Level
At the end of the course, the students will be able to,

CO1 ' Apply principles of dynamics to solve SDOF and MDOF systems. Applying

CO2  Appraise behavior of discrete systems. Evaluating |

CO3 Evaluate behavior of continuous system and judge effect of sloshing and | Evaluating
liquefaction.

_ List of Experiments / Lab Activitics/Topics

| List of Lab Activities: (Any 8 experiments in addition to assignments)

' Dynamics of a three storied building frame subjected to harmonic base motion.
Dynamics of a one-storied building frame with planar asymmetry subjected to harmonic base
motions.

3. Dynamics of a three storied building frame subjected to periodic (non-harmonic) base motion.

4. Vibration isolation of a secondary system.

5. Dynamics of a vibration absorber.

6. Dynamics of a four storied building frame with and without an open ground floor.

7. Dynamics of one-span and two-span beams.

8. Earthquake induced waves in rectangular water tanks

9. Dynamics of free-standing rigid bodies under base motions

10. Seismic wave amplification, liquefaction and soil-structure Interactions.

Textbooks
‘ Clough R. W. and Penziene Joseph, “Dynamics of Structures”, McGraw Hill Education (ISE
| Editions); International 2 Revised edition August 1993.
2 | Craig Roy, “Structural Dynamics”, John Willy & Sons.
Chopra A.K., “Dynamics of Structure: Theory & Application to Earthquake Engineering”,
Pearson Education Lim., 4" Edition, 2014.

- References
1 | Mukhopadhyay, “Dynamics of Structures”, Ane Books Pvt. Ltd., 2™ Edition, 2010.
2| Paz Mario, “Structural Dynamics”, CBS Publishers and Distributors, 5 Edition, 2003,

3 Jaikrishna A. R. and Chandra Brijesh, “Elements of Earthquake Engineering”, South Asian
| Publisher Pvt. Ltd., 2" Edition, 2000.

Course Contents for M. Te¢h Programme, Applied Mechanics Department, AY 2023-24
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[, L A ~ CO-rO Mapping
T L Programme Outcomes (PO)
) | 1 2 3| 4 5 6
Co1 | - 3 2
co2 | o 2 3 1
| CO3 | i 3 1 1
m strength of mapping is to be written as 1,2,3; where, 1: Low, 2: Medium, 3: High
' Each CO of the course must map to at least one PO, and preferably to only one PO.
_Assessment it
' There are three components of lab assessment, LA1, LA2 and Lab ESE.
IMP: Lab ESE is a separate head of passing. (min 40 %), LA1+LA2 should be min 40%
. Assessment | Basedon | Conducted by Typical Schedule Marks
LAl L:tl:::(;:;::fs‘ ’ Lab Course During Week 1 to Week 8 30
; ! F'lculty Marks Submission at the end of Week 8
Journal | "7
Lab activities, | Lab Course | During Week 9 to Week 16
LA2 attendance, | F J Marks Submission at the end of Week 30
. aculty
| journal | 16
Lab Course During Week 18 to Week 19
‘ Lab activities, Faculty and Marks Submission at the end of Week
Lab ESE journal/ External | 19 40
; performance Examiner as ‘
applicable
Week 1 mdnmtes starting week of a semester. Lab activities/Lab performance shall include performing
experiments, mini-project, presentations, drawings, programming, and other suitable activities, as per the
nature and requirement of the lab course. The experimental lab shall have typically 8-10 experiments and
related activities if any.

k

ﬁ A1

(o

Course Contents for M. Tech Programme, Applied Mechanics Department, AY 2023-24
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Walchand College of En;g_iﬁc;ring, Sangli

(Government Aided Autonomous Institute)

o AY 2023-24
i, oot 13 ~___Course Information
Programme | M, Tech, Structural Engineering
Class, Semester First Year M. Tech., Semester |
CourseCode | 7STSS3
Course Name | Computer Aided Design Laboratory
Desired Requisites: Structural Analysis, Design of Concrete Structures and Structural

Dynamics and Earthquake Engineering.

Teaching Silﬁmm ) _Eur_n_-pip_z_llion Scheme (Marks)

Practical 2 Hrs/ Weck LAl | LA2 " Lab ESE Total

Interaction - 30 i 30 40 100

l ) Credits: 1

. ______Course Objectives

1 ‘Tb'pmvide knowlcdi;z_of numerical approach and significance of analysis by computers.

To impart necessary knowledge of numerical tools required for analyzing and solving problems in
the field of engineering.

To provide pre-requisite knowledge to the students for analyzing and designing structures by
| professional software. '

Course Qutcomes (CO) with Bloom’s Taxonomy Level

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

CO1 Execute various programs using software for modeling of structures. Applying
CO2 Analyze various reinforced concrete and steel structures. Analyzing
CO3 Design of various reinforced concrete and steel structures. Creating

List of Experiments / Lab Activities/Topics

A) Analysis and Design of Steel Structures
i) Analysis of plane frame for lateral loading.
ii) Analysis of Plane frame by using different types of bracing systems.
iii) Analysis and Design of Industrial Structures.
B) Analysis and Design of RCC Structures
i) Analysis of RCC Building
ii) Analysis and design of high-rise structures.

Analysis of building for lateral loading using shear walls.

Textbooks

M. N. Shesha Prakash , G.S. Suresh “Computer Aided Design Laboratory” Laxmi Publications;
- 1¥ Edition (1 January 2016)

| D. Rajendran “Analysis & Design of a Multistorey Building using STAAD.Pro & E-TABS”
2| (with Manual Calculation) (1* Edition, 2016)

References

1 | TK.Dutta _“Seismic'Analysfs_ofStruclures" Wiley ISBN-13-978-0470824610 12 August 2011

Clough R. W. and Penziene Joseph, “Dynamics of Structures”, McGraw Hill Education (ISE
Editions); International 2 Revised edition August 1993,

Course Contents for M. Tech Programme, Applied Mechanic§ Department, AY 2023-24


https://v3.camscanner.com/user/download

el R Uselul Links

I | NPTEL - hups//nptel.ac.in/courses/I 1210403 |

- ' _https://onlinecourses.nptel.ac.in/noc23_ce73/preview

2
3 ] https://archive.nptel.ac.in/courses/105/105/105105162/
4 |m]ps,lg\\-\\w,ml\,;\g,m/nlggc/lITK -GSDMA/EQ26.pdf- Design of Six Storied building IIT

PRSI

| Kanpur
ne ELOB B . _CO-PO Mapping
l’rogr'lmmc Outcomes (PO)
|— 1 f 2 3 4 5 6
CO1 1 ] ' o |
co2| 2 | 4 2
co3 s 3

The strcnglh ofmappmg is to be written as | ,2,3; where, 1: Low, 2: Medium, 3: High
Each CO of the course must map to at least one PO, and preferably to only one PO.

l Assessment
' There are three components of lab assessment, LA1, LA2 and Lab ESE.
. IMP: Lab ESE is a separate head of passing (min 40 %), LA1 + LA2 should be min 40%

Assessment ’ Basedon | Conducted by Typical Schedule Marks J
LAI ‘ L:::::é:::::s’ | Lab Course During Week 1 to Week 8 30
; * Faculty Marks Submission at the end of Week 8 .
journal
Lab activities, | Lab Couiise. | During Week 9 to Week 16
LA2 attendance, | Marks Submission at the end of Week 30
§ Faculty
journal l 16

| Lab Course During Week 18 to Week 19
Lab activities, |  Faculty and Marks Submission at the end of Week

Lab ESE journal/ | External 19 40
performance Examiner as
\ applicable

Week 1 indicates starting week of a semester. Lab activities/Lab performance shall include performing
experiments, mini-project, presentations, drawings, programming, and other suitable activities, as per the
nature and requirement of the lab course. The experimental lab shall have typically 8-10 experiments and
_ related activities if any. B |

Q=
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C_p_u_n_c_lnformnlion
l‘mgramme - | M. ]‘cch _Slructural Engincering
 Class, Semester First year M. Tech., Sem.1
 CourseCode | 7STSII
| Course Name “Elective 1 - Advanced Design of Reinforced Concrete Structures

_ l)(;,s,ilyiifkgquisuesf: L Dcmgn of 7Concrclc te Structurers I, Design of Concrete Structurers Il

[ Tcachmg Scheme _ Examination Scheme (Marks)
Lecture | 3Hrs/weeck | MSE | ISE ESE Total
Tutorial - 30 | 20 50 100

Credits: 3

Course Objectives

1 To pm\'lde advanced l\nowledge for analyzing different kinds of RC structural members.

2 Toimpart advanced knowledge for design of different kinds of RC structures using IS codes.
To provide advanced knowledge for detailing of the structural members designed as per IS
codes.

Course Outcomes (CO) with Bloom’s Taxonomy Level
At the end of the course, the students will be able to,

CO1  Analyze various reinforced concrete structural members. | Analyzing |
CO02 Decide the sizes of various structural components. | Evaluating
CO3 ' Design the appropriate section for structural members using codal provisions. |  Creating
Module | Module Contents Hours
' Flat Slabs and Circular Slabs !
1 Introduction to flat slabs, Codal provisions, Analysis and design of flat slab, 7

' Circular slabs.

| Design of Foundation

I Design of combined footing, (Rectangular and Trapezoidal), Introduction to { 6

pile foundation, Reinforcement, Group of piles, Design of pile foundation, Pile |
| cap. B J o

Design of Concrete Deep Beams |

111 Introduction, Minimum thickness, IS code requirements, Design of deep 6
beams, Checking for local failures, Detailing, Design of Corbel.
Water Tank

v Analysis and Design of overhead water tank- Rectangular and Circular with 7
flat bottom, Design of staging for wind and seismic loads.
Retaining Wall

v Retaining Walls — Function, Theories of earth pressure, Stability of retaining
wall, Reinforced concrete retaining walls, Cantilever retaining wall, 7

“Counterfort retaining wall.

Bunkers and Silos
Bunkers and Silos — Classification, Square bunkers, Circular bunkers, Silos,

Vi Lateral Pressure in silos, Airy’s theory, Shallow bins, Deep bins, Design 6

| examples.

Textbooks

I Ramamruthm, S., “Design of Reinforced Concrete Structures”, Dhanpat Rai Publishing, 17*
Edition, 2010.

5 Shah V. and Karve S., “Limit State Theory and Design of Reinforced Concrete”, Structures
Publications, 4" Edition, 2003.

Punmia, B. C,, Jain, A. K. and Jain, A. K. “Limit State Design of Reinforced Concrete”,
Laxmi Publication, 1* Edition, 2013.
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~ References

Purushothaman, P. "Reinforced Concrete Structural Elements”, Tata McGraw Hill, 34
_Edition, 2004.

Pillai. S. V. and Menon. D, "Reinforced Concrete Design”, Tata McGraw Hill Book Co., 5"

o 2_ __| Edition, 2005.
3 Park. R and Paulay. T, "Reinforced Concrete Structures”, John Wiley and Sons, 1975.
4 1S 456: 2000 Indian Slandard Plain and Reinforced Concrete - Code of Practice
i Useful Links
' 1 https://nptel.ac.in/courses/105/105/105105108/
i 2 https://nptel.ac.in/courses/105/101/105101086/
| 3 http://engineeringvideolectures.com/course/28 1 2pn=0#videolist
4 | hups://nptel.ac.in/courses/105/105/105105109/
AR __CO-PO Mapping
___Programme Outcomes (PO)
1 | 2 3 4 5 6
Ccol1 \ 2 2 3
cor | ] [ T N 3
co3 1 | 2 2

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High

Each CO of the course must map to at least one PO.

[

Assessment

The assessment is based on MSE, ISE and ESE.

MSE shall be typically on modules 1 to 3.

| ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment

| can be field visit, assignments etc. and is expected to map at least one higher order PO.

ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on

modules 4 to 6.

For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in
| ESE are needed. (ESE shall be a separate head of passing)
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| ) ~ Course Information

Progmmme B __I M. Tech. Structural Engineering
_Clnss, Semester First year M. Tech., Semester |
. Course Code | 18T512
Course Name B _Elccy_\_rc 1 — Analysis and Design of Bridges
_ Desired Requisites: | Design of Concrete Structures
i Tcachmg Scheme ik ~ Examination Scheme (Marks)
Lecture | 3 Hrs./week MSE ,‘ ISE ESE Total
| Tutorial i_ - |30 | 20 50 100

{ ‘ Credits: 3

' Course Objectives

L I To provide l\nowledge of loads and analysis for different types of bridges.

To impart knowledge for design of different types of bridges including substructures
with relevant codes.
3 To provide knowledge for construction, inspection and maintenance of bridges.

[ %)

[ Course Qutcomes (CO) with Bloom’s Taxonomy Level

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

 CO1  Illustrate types of bridges, their components and selection of bridge site. | Applying

CO2 Analyze various types of bridges with appropriate loads and methods. | Analyzing |

~ CO3  Design bridges and bearings along with reinforcement details. | Creating

Module Module Contents | Hours
Introduction to Bridge

I Components of bridge, Importance of bridge, Types of bridges, Selection of 4

bridge type and site, Economic span, Superstructure — Alignment, Drainage,
Clearance, Road curb, Design loads for bridges, IRC Loading

I | Analysis of Culverts 6
| Design of RC Culvert, Pipe culvert, Box culvert. B
| RC Deck Slabs \

Il | Design of RC deck slab, Beam and slab, T-beam bridge, Pigeaud’s theory, 6

| Corbon’s theory, Balanced cantilever bridge.
Prestressed Concrete Bridges

v Prestressed Concrete Bridges — General aspects, Advantages, Design of pre- 7
tensioned and post-tensioned concrete bridge decks.

Design of Composite Bridges
Vv Design of composite bridges, Reinforced concrete slab on steel plate girder,

| Stiffeners, Shear connectors, Connections. 7
Design of Substructure
VI Design of substructure — Abutment, Pier, Approach slab, Pile and well 6
foundation. Bearings and expansion joints.
Textbooks A
1 Krishna Raju N., “Design of Bridges, Oxford and IBH Publishing Co. Ltd.”, New Delhi and
| Kolkata, 2001.
Jagdeesh T.R., JayaramM A. “Desngn oandge Structures, Prentice Hall of India Pvt. Ltd.”,
2 | New Delhi, 2003.
3 Johnson Victor, “Essentials of Bridge Engineering, Oxford and IBH Publishing Co. Ltd.”, 5*
Edition,2000.
&I e References
2o Reates o T : i L2 NIRTR ol S i o mericne o a9,
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Raina V. K., “Concrete Bridge Practice: Construction and maintenance and rehabilitation”,

! Tata Mc Graw Hill Publishing Company, New Delhi.
2 Raina V. K., “Concrete Bridge Practice: Analysis, design and economics”, Tata Mc Graw Hill
Publishing Company, New Delhi. -
3 IRC Codes.

| " Useful Links

1| Reinforced Concrete Road Bridges - Course (nptel.ac.in)
2 | NPTEL :: Civil Engincering - NOC: Reinforced Concrete Road Bridges

CO-PO Mapping

l’rogrnmg[c_Outcomcs (roy
1 | 2 ] 3 4 5 6
cor |\ 2 3
Ccoz | B 2
. cos | v 2

The strcnglh of mapping i is to be written as 1: Low, 2: Medium, 3: High
_Each CO of the course must map to at least one PO.

Assessment
The assessment is based on MSE, ISE and ESE.
MSE shall be typically on modules 1 to 3.
| ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can
be field visit, assignments etc. and is expected to map at least one higher order PO.
ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on
modules 4 to 6.
For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in
ESE are needed. (ESE shall be a separate head of passing) \

4

(WP
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|

| Programme_ M. Tech. Structural Engincering

| Class, Semester - First Year M. Tech,, Semester | -

| Course Code | 7STS13 -

. Course Name ~ Elective 2 - Computer Aided Design

| Desired Requisites: ' Dynamics of Concrete Structures, Design of Steel Structures

i ~ Teaching Scheme I Examination Scheme (Marks)

Lecture | 3Hrsweek | MSE l ISE ESE Total
Tutorial . , 30 | 20 50 100

Credits: 3

————

Walchand College of Engincering, Sanai_

(Government Aided Autonomous Institute)

AY 2023-24

Coursce Information_

Y LT

1 To provide knowledge of numerical approach and significance of analysis by computers.

To impart necessary knowledge of numerical tools required for analyzing and solving problems in
the field of engineering.

. professional software.

To provide pre-requisite knowledge to the students for analyzing and designing structures by

Course Outcomes (CO) with Bloom’s Taxonomy Level

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

CO!1 Exccute various programs using software for modeling of structures. Applying
- CO2 _ Analyze various reinforced concrete and steel structures. Analyzing
CO3 Create various programs for design of structures. Creating
_ Module Module Contents Hours
Algorithm Development and Programming Languages
Basics of computer hardware and os, WWW and Apps, Algorithm essentials:

1 problem analysis and flowcharting, fundamentals of sequential programming: 5
Variables, data types & functions + input-output + data handling + various
development units, Introduction to programming in MS EXCEL®, MATLAB®,

- PYTHON. S )
Matrix Methods and Programming

Il Matrix operations: product-inverse etc., Simultaneous linear equations, Eigen 5 ‘
analysis method, Algorithm /Programming techniques of above methods. i
Numerical Methods and Programming '

1 Numerical Integration methods, Numerical differentiation methods, Regression 5
Analysis tools and curve fitting, Numerical Methods in structural dynamics.
Algorithm/Programming techniques of above methods.

Computer Aided Structural Analysis

v Analysis of Trusses by Stiffness method. Analysis of CB by Stiffness method, 5
Analysis of PF by Stiffness method. 3D Analysis issues. Algorithm development
for each structural analysis type.

Computer Aided Structural Design

v Design of Steel Truss members by [S-800, Design of Beam sections in RCC, Design 4

of One way and Two-way slabs by 1S-456. Algorithm development for each

_structural design type. B -

Commercial Software Applications
! Application in commercial software SAP*/ABACUS®/ANSYS®: Analysis of
oVl TRUSS, Analysis of 2D frame, Analysis of 3D structure for various LOAD 4
' | COMBINAIONS. Design of building members- Beam, Slab, Column, Footing by
i STAAD®: Introduction to other commercial soft-wares.
. R Textbooks
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|1 PratapRudra,"Getting started with MATLABTM", Oxford University press, 2010.

| o Jain M. K., Iyengar S. R. K, & Jain R. K. " Numerical Methods for Scientific and Engineering
3. . Computation ", 4th ed. 2004, o
I 3 _ Pundit & Gupta "Structural Analysis", Tata MC Graw Hill Book company.

e o [ . References
) Steve Otto and James P, Denier “An Introduction to Programming and Numerical Methods” in,

‘ __ Springer International books, 1st Edition, 2007

.2 Cotes, R.C., Coutics, M.G., and Kong, F.K., Structural Analysis, ELBS.

3 _ Chopra A. K., “Structural Dynamics for Earthquake Engineering”, Pearson Publications.

s , ) _ Useful Links
| hups:/nptel.ac.in‘courses/105/105/105105180/
2 hup/Avww.nptelvideos.in/2012/1 | /numerical-methods-in-civil-engineering.html
3 hupsi//in.mathworks.com/matlab/trial
~ 4 hup//www.gnumeric.org/freewarespreadsheetshttps:/d.wps.com/?from=premiumpage#/

. CO-POMapping _
. Programme Qutcomes (PO)
1 2 ] 3 4 5 6
COo1 2 ]
) 3 2
col 3 1 J

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High
_Each CO of the course must map to at least one PO.

_ Assessment
The assessment is based on MSE, ISE and ESE.
MSE shall be typically on modules 1 to 3. 1
ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can
be field visit, assignments etc. and is expected to map at least one higher order PO.
ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on
modules 4 10 6. ‘
For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in

| ESE are needed. (ESE shall be a separate head of passing)

=
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| Walchand College of Engincering, Sangli

| (Government Aided Autonomous Institute)

- AY 2023-24

| T AR Course Information

l’mgrammc | M., Tech. Slruclurgl Engineering

| Class, Semester | First Year M., Tech., Semester |

| Course Code 7ST5|4

Coursc Name - Elccu_v_c 2_ _Numcncal Methods in Structural Engineering

‘ Desired Requisites: .___i Applied Mathematics, Structural Engineering

r i TeachmgSchemc ' ! N Examination Scheme (Marks) ,
Lecture | 3Hrs/week | MSE | ISE ESE Total
Tutorial | = 30 | 20 50 100

Credits: 3

Course Objectives

7]

| To pro vide knowledge of Matrix methods and statistical tools for solution of problems.

L1
2

numerical approximations.

To impart knowledge of numerical differentiation, integration, root finding, curve fitting and other |

3 To provide exposure to field application of numerical methods in structural engineering.

Course Outcomes (CO) with Bloom’s Tznonomy Level

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

_ COl1 | Execute numerical recipes for problem solving in engineering. | Applying |
COZ Examme different numerical tools for solution of engineering problems Analyzing |
" CO3 | Discuss numerical schemes for modelling and solving field applications. Evaluating |
 Module Module Contents Hours
Solving Lincar Algebraic Equations and Eigen Analysis
System of linear algebraic equations, conditions for existence of solution,
Classification of solution approaches as direct and iterative, solution by matrix
decomposition, Introduction to methods for solving Block-diagonal, triangular,

| block-triangular systems. Introduction to sparse linear systems: Thomas 8

algorithm for tridiagonal and block tridiagonal matrices, Iterative methods:
Jacobi, Gauss-Siedel and successive over relaxation methods, Convergence of
iterative solution schemes. Il conditioning of equations. Eigen Analysis by Jacobi
. and other Methods.
Solving Nonlinear Algebraic Equations [Root Locating methods]
' Method of successive substitutions derivative free iterative solution approaches,

11 Secant method, regulafalsi method, Modified Newton’s method and qausi- 7
Newton method with Broyden’s update, Optimization based formulations and
Leverberg-Marquardt method - |
Solving Ordinary Differential Equations and Approximations |

' Solutions of Linear ODE-IVPs by implicit and explicit methods, Taylor series
. based and Runge-Kutta methods, Multi-step approaches, Stability issues. ‘
Il Problem discretization using approximation theory, polynomial approximations, 6
| ' Finite difference method for solving ODE-BVP with examples, Polynomial and
| function interpolations, Least square approximations, Model Parameter
| | Estimation using linear least squares method, Gauss Newton Method.
’ Probability, Statistics, Reliability Annlyus
v Probability basics and applications in engineering, Statistical parameters, 8
| distributions, methods and applications. Reliability analysis in structural
' engineering, S .

V Numerical lnlq,rauon 7 ]
' Newton-Cotes schemes, Romberg, Gauss-quadrature, Multiple Integrals.

rSlruc!ural Engineering Applications

VI | Digital Signal Proccssmg. Nonlinear structural analysis, Structural dynamics and 6

| Earthquake enginecring applications. SHM.
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Textbooks

TEhnpm Steven and Canale R_n-ymond.—“Numcrical Methods for Engineers”, Mc-Graw Hill, 7th

1| Edition, 2012, . . .
" Gourdin A. and Boumhrat M., “Applied Numerical Methods”, Prentice Hall India, New Delhi,
| 2000, B
‘ 3 " Joe D Hoffman, “Numerical Methods for Engineers and Scientists”, Marcel Dekker, 2nd Edition,
| 2001. _
B R N  References
1| Gilbert Strang, “Computational Science and Engineering”, Wellesley-Cambridge Press.
[ - Gilbert Strang, “Lincar Algebra and Its Applications”, Wellesley Cambridge Press, 4th Edition,
- 2009.
L FrPﬂiIip‘sf, G. M., and Taylor P. J. “Theory and Applications of Numerical Analysis”, Academic
Press, 2nd Edition, 1996.
i ~ Uselul Links
1 https://nptel.ac.in/courses/105/105/105105043/
2 https://nptel.ac.in/courses/1 11/107/111107107/
3 https://nptel.ac.in/courses/111/107/111107105/
1 . CO-POMapping |
Programme Outcomes (I’O)
. | S 2 | 3 | 4 | 5 6
COl 1 | 2
| CO2 1 | 2
| _Co3 1 | 3 3

The strength of mapping is to be written as 1: Low, 2: Medium, 3: High
Each CO of the course must map to at least one PO.

Assessment

The assessment is based on MSE, ISE and ESE.
MSE shall be typically on modules 1 to 3.

be field visit, assignments etc. and is expected to map at least one higher order PO.
. ESE shall be on all modules with around 40% weightage on modules 1 to 3 and 60% weightage on
- modules 4 to 6.

! ESE are needed. (ESE shall be a separate head of passing)

|
' ISE shall be taken throughout the semester in the form of teacher’s assessment. Mode of assessment can |
|
|
i
For passing a theory course, Min. 40% marks in (MSE+ISE+ESE) are needed and Min. 40% marks in ‘
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