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MLE. [Civil — Structures] course.
Semester 1
Code ' | Subject Teaching/weck Examination scheme
No. L Pr. | Tu | Dr | Total Theory Term work
paper ™™ POE | OE Tota.l
work |
Ml Theory of - R O 4 100 25 : : 123
. Elasticity & | '
Plasticity
M2 Mechanics of g - 1 - 4 100 25 - - 125
Structures : |
M3 | AdvancedDesign | 3 | - | 1 | - 4 100 25 . . 125
of Concrete |
Structures
M4 Dynamics of 3 - 1 - 4 100 25 - - 125
Structures
M5 Elective I 3 - 1 - 4 100 25 - - 125
M6 Seminarl | - | - | 1P | - | I* = [ 8| ~.T~1 @
151 = | & 1 = 21 500 175 - . 675

Electivel

2.
.

1. Decsign of Foundations
Advances in Concretc Compositcs
Structural Optimization

* Indicates load per candidate.




Semester 11

Code | Subject Teaching/week Examination scheme
No. L |Pr. {Tu | Dr Total Theory | Term work
paper ™ | POE | OE | Total
_ work
M7 | Theory ofPlates | 3 | - | 1 | - 7 00 |5 | - |- 1
&Shells | |
M8 | FiniteElement | 3 | - | 1 | - 4 100 25 - - 125
-' Method
M9 | EarthquakeEngg | 3 | - | 1 | - 100 25 - - 125
M10 | Advanced Design | 3 | - | 1 | - 100 25 - 123
~ of Steel
M1l Elective-11 3 | - | 1| - 4 100 25 . - 125
M12 Seminar 11 - - x| - i* . 50 . - 50
| 5| - 16 | - 21 500 175 - - 675
* Indicates load per candidate.
Elective 11

1. Stability of Structures.

2. Design of R.C.C. Bridges.

3. Structural Reliability. _
4. Design of Folded Plates & Shells.




Semester 11

——

Examination scheme

Code | Subject Teaching/week
No. L Pr | Tu | Dr| Tota | Theory Term work
| paper T™W | POE | OE | Total
work
A E Lab. Practice A T e B L . 50 - - 50
M4 | Disseriation Phase-1 | - |3* F - | - | 3* - 00 | - - 100
- - | 4% - - 4% - 150 - - 150
* Indicates load per candidate.
Semester [V
“Code | Subject Teaching/week Examination scheme
No. L Pr. | Tu | Dr | Total Theory | Term work
paper T™W | POE | OF Total
work
MI15 | Dissertation Phase | - 5% - - 5* - 100 - 200 300
B
PR I T (R 5% : 0o | - | 200 | 300

* Indicates load per candidate,
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M.E. (CIVIL - STRUCTURES) - |

1. Theory of Elasticity & Plasticity

Teaching Scheme : Examination scheme:
Lectures : 3 Hours per week Theory paper: 100 marks
Tutorial : 1 Hour per week Term work : 25 marks

Paper duration: 4 Hours.
Section - I

Preamble-Skeletal structures & continua, uniquenesﬁ theorem, St. Venant’s principle.

@
Stress & Strain at a point, static indeterminacy of problem of 3-D elasticity, D.E. of
equilibrium in rectangular, cylindrical & spherical co-ordinates, Generalized Hooke’s

~ Law, Strain compatibility equations, Stress compatibility equations, practical

implications of Laplacian forms, Stresses on an oblique plane, stress & strain invariants,.
principal stresses & strains, numerical problems, Airy’s stress function & its applications.
(12)
Stress concentrations around hole in an infinitely large plate, thick cylinders & spheres,
rotating disks. '
(6)

Section - I

Torsion-Shafts of non circular prismatic section, warping function approach, stress
approach, membrane analogy. |
' ()

Basic equations, similarities & differences when compared with elasticity, idealized
material behavior, mech. models, neck formation, hydrostatic stresses, deviatoric stresses,
invariants of deviatoric stresses, various empirical stress — strain relationships, theories of
plastic flow, yield criteria, strain hardening, Drucker’s postulate.

(8)

Elastic perfectly plastic materials-thick cylinders, thick spheres, plastic hinge formation
in beams of rectangular, T, circular cross sections, Shape factor, reserved strength of
beam, elasto-plastic deflections of beams of rectangular cross sections, residual stresses,
Introduction to strain hardening problems.

(7)

Collapse load calculations for circular plates with axisymmetric loadings.

)



XN BWN

TERM WORK

A set of tutorials/ problems based on above topics of syllabus.

RECOMMENDED BOOKS

Theory of Elasticity by Timoshenko & Goodier.
Introduction to Mechanics of Solids by Venkatraman & Patel.
Theory of Plasticity by Johnson & Mellor.

Theory of Elasticity by Filonenko & Borodich.

Theory of Elasticity by Sadhu sing.

Theory of Plasticity by Sadhu sing.

Theory of Plasticity by Prager.

Theory of Plasticity by Chakraborty.



M.E. (CIVIL - STRUCTURES) - |

2. Mechanics of Structures

Teaching Scheme : Examination Scheme:
Lectures : 3 Hours per weck Theory paper: 100 marks
Tutorial : 1 Hour per week Term work : 25 marks

Paper duration: 4 Hours,

Section - 1

1.

-Influence Line Diagrams for Indeterminate Structures; Continuous beams, portal frames

& two hinged arches. Muller-Breslau’s Principle & Moment distribution method.

(7

Beams Curved in Plan: Determinate & Indcterminate beams curved in plan.
(5)
Beams on Elastic Foundations: Analysis of infinite, scmi-infinile & finitc beams,
(8)

Section - 11

4.

Beam columns: Concept of geometric & material nonlincarity. Governing dilferential cquation, Analysis of
beam-columns subjccted to different loadings and suppont conditions. Stiffiess and carry—over factors lor
beam—columns, fixed end actions duc to various loads.

(5)

Stiffncss mcthod of structural analysis. flexibilily and stifTness matrices, Analysis of continuous bcams,
trusses and plane frames by Structure oricnted stiffness approach.

(10)
Member Oricnted StifTness Method: Stiffness matrices of beam, truss, plane frame grid, pin & rigid jointed
space frame elements on member axes. Transformation of matrices on Structure axes. Over-all joint
stiffness matrix and nodal load vector, assembly rules. Calculation of member end forces, Bandwidth.

()

Term —work: Problems / tutorials based on above topics.

References:

%N OB W

Analysis of Structurcs by Vazirani & Ratwani, Vol IL.

Advanced Theory of Structures by Vazirani & Ratwani.

Theory of Elastic Stability by Timoshenko & Gere.

Matrix Analysis of Framed Structurcs by Gere & Weaver.
Structural Analysis — A matrix approach by Pandit &Gupta.
Mechanics Of Structures Vol. 1, I1 & 1II by Junnarkar & Shah., -
Basic structural Analysis by C.S.Reddy.

Structural Analysis by Negi and Jangid.



?

M.E. (CIVIL - STRUCTURES) - |

3. Advanced Design of Concrete Structures

Teaching Scheme : Examination Scheme:
Lectures : 3 Hours per weck Theory paper: 100 marks
Tutorial : 1 Hour per week Term work : 25 marks

Paper duration: 4 Hours,

Section - I

L.

2.

Analysis and Design of Flat Slab, Crid Slab and Circular Slab.  (7)

Analysis and Design of Combined Footing and Raft Foundation. (6)

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

Section - 11

7.

9.

Mechanics of pre-stressed concrele, stress concept, strength concept and load balancing concept, high
strength material, systems of prestressing, losses of prestress.

(7)

Design of Prestressed Concrete, beams, box, T and 1 Sections, Shear, Deflection, Design of End Block, 1S
code method.

(7)
Analysis and design of continuous beams, partial prestressing, circular prestressing - pipes.
(6)

Term —work: Problems / tutorials based on above topics.

Referances:

9

10.
11
12,
13.
14.
13,
16.

Reinforced Concrete, Limit Statc Design by Ashok K. Jain, New Chand and Bros. Roorkee.
Advanced Reinforced concrete design by P.C. Varghese - Prentice Hall of India.

Advanced Reinforced concrete design by N. Krishnaraju-CBS Publishers & Distributors.
Reinforced concrete structures Vol I & Vol 11 by Jain and Jaikrishna,

Prestressed Concrete by S. Ramamurtham, Dhanpat Rai and sons.

Prestresscd Concrete by N. Krishnaraju.

Prestressed Concrete by T, Y. Lin,

Reinforced concrete structures Vol 1 & Vol 11 by B.C. Punmia, A.K. Jain, Arun K. Jain.






