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SEMESTER-IV
S| Subject Subject Periods Evaluation Scheme End Total | Credit
' Codes Semester
No. T|P | CT | TA | Total | PS | TE | PE
1 WSE- Structural 0| 0| 20 10 30 70 100 3
401 Dynamics
2 |WSE-041 Design of 0] 0] 20 10 30 70 100 3
Advanced
Concrete
Structures
3 WSE- Numerical 01| 4 25 25 50 2
411 | Analysis Lab
4 WSE- Mini Project 0| 4 50 50 | 100 2
421
Total 350 10




M.TECH SE (Semester 1V)
WSE-401 - Structural Dynamics (Credits - 3:0:0 = 3)

Teaching Scheme Lectures: 3 hrs/week

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

1.

2.

3

Analyze and study dynamics response of single degree freedom system using fundamental theory and
equation of motion.

Analyze and study dynamics response of Multi degree freedom system using fundamental theory and
equation of motion.
Use the available software for dynamic analysis.

Syllabus Contents:

Introduction: Objectives, Importance of Vibration  Analysis, Nature of Exciting
Forces, Mathematical Modeling of Dynamic Systems.

Single Degree of Freedom System: Free and Forced Vibration with and without Damping, Response to
Harmonic Loading, Response to General Dynamic Loading using Duhamel’s Integral, Fourier Analysis for
Periodic Loading, State Space Solution for Response.

Numerical Solution to Response using Newmark Method and Wilson Method, Numerical Solution for State
Space Response using Direct Integration.

Multiple Degree of Freedom System (Lumped parameter): Two Degree of Freedom System, Multiple
Degree of Freedom System, Inverse Iteration Method for Determination of Natural Frequencies and Mode
Shapes, Dynamic Response by Modal Superposition Method, Direct Integration of Equation of Motion.
Multiple Degree of Freedom System (Distributed Mass and Load): Single Span Beams, Free and Forced
Vibration, Generalized Single Degree of Freedom System.

Special Topics in Structural Dynamics(Concepts only): Dynamic Effects of Wind Loading, Moving
Loads, Vibrations caused by Traffic, Blasting and Pile Driving, Foundations for Industrial Machinery, Base
Isolation.

Reference Books:

Dynamics of Structures, Clough R. W. and Penzien J., Mc Graw Hill.

Structural Dynamics and Introduction to Earthquake Engineering, Chopra A. K.

Vibration of Structures - Application in Civil Engineering Design, Smith J. W., Chapman and Hall.
Dynamics of Structures, Humar J. L., Prentice Hall.

Structural Dynamics - Theory and Computation, Paz Mario, CBS Publication.

Dynamics of Structures, Hart and Wong



WSE-041 — Design of Advanced Concrete Structures (Credits - 3:0:0 = 3)

Teaching Scheme Lectures: 3 hrs/week

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

1.
2.

Analyse the special structures by understanding their behaviour.
Design and prepare detail structural drawings for execution citing relevant IS codes.

Syllabus Contents:

Design philosophy, Modeling of Loads, Material Characteristics.

Reinforced Concrete - P-M, M-phi Relationships, Strut-and- Tie Method, Design of Deep Beam and Corbel,
Design of Shear Walls, Compression Field Theory for Shear Design, Design against Torsion; IS, ACI and
Eurocode.

Steel Structures -- Stability Design, Torsional Buckling - Pure, Flexural and Lateral, Design ofBeam-
Columns, Fatigue Resistant Design, IS code, AISC Standards and Eurocode.

References Books:

=~ =

Reinforced Concrete Design, Pillai S. U. and MenonD., Tata McGraw-Hill, 3rd Ed, 1999.
Design of Steel Structures, SubramaniamN., Oxford University Press, 2008.

Reinforced Concrete Structures, Park R.and PaulayT. , John Wiley & Sons, 1995.

Advanced Reinforced Concrete Design, Varghese P. C., Prentice Hall of India, New Delhi.
Unified Theory of Concrete Structures, Hsu T. T. C. and Mo Y. L., John Wiley & Sons, 2010.
Steel Structures Design and Behavior Emphasizing Load and Resistance Factor Design, Salmon
C. G., Johnson J. E. and Malhas F. A., Pearson Education, 5th Ed, 2009.

Design ofSteel Structures - Vol. 1, Ramchandra. Standard Book House, Delhi.

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

WSE-411 Numerical Analysis Lab (Credits- 0:0:4 = 2)
Teaching Scheme Lectures: 2 hrs/week

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

1. Find Roots of non-linear equations by Bisection method and Newton’s method.

2. Do curve fitting by least square approximations

3. Solve the system of Linear Equations using Gauss - Elimination/ Gauss - Seidal Iteration/ Gauss - Jorden
Method

4. To Integrate Numerically Using Trapezoidal and Simpson’s Rules

5. To Find Numerical Solution of Ordinary Differential Equations by Euler’s Method, Runge-
KuttaMethod.

Syllabus Contents:

Find the Roots of Non-Linear Equation Using Bisection Method.

Find the Roots of Non-Linear Equation Using Newton’s Method.

Curve Fitting by Least Square Approximations.

Solve the System of Linear Equations Using Gauss - Elimination Method.

Solve the System of Linear Equations Using Gauss - Seidal Iteration Method.
Solve the System of Linear Equations Using Gauss - Jorden Method.

Integrate numerically using Trapezoidal Rule.

Integrate numerically using Simpson’s Rules.

Numerical Solution of Ordinary Differential Equations By Euler’s Method.
Numerical Solution of Ordinary Differential Equations ByRunge- Kutta Method.



WSE-421 Mini Project (Credits- 0:0:4 = 2)

Teaching Scheme Lectures: 4hrs/week
Course Outcomes: At the end of the course, the student will be able to:
1. Identify structural engineering problems reviewing available literature.
2. Study different techniques used to analyze complex structural systems.
3. work on the solutions given and present solution by using his/her technique applying engineering
principles.

Syllabus Contents:

Mini Project will have mid semester presentation and end semester presentation. Mid semester presentation
will include identification of the problem based on the literature review on the topic referring to latest literature
available.

End semester presentation should be done along with the report on identification of topic for the work and the
methodology adopted involving scientific research, collection and analysis of data, determining solutions
highlighting individuals’ contribution.

Continuous assessment of Mini Project at Mid Sem and End Sem will be monitored by the departmental
committee.



