OPEN ELECTIVE I
Operation Research Technique

             Semester VII

          A) Open Elective I – HS 2751- Operation Research Technique

1. Introduction: - History of operation research, nature and scope of operation research, Allocation, assignment and transportation models.
2. Linear programming: - Mathematical formulation of the problem, graphical solution methods, mathematical solution of L-P problems, Matrix formulation of general linear programming problem. Simplex method: - algorithm and computational procedures, Two phase Simplex method, problem of degeneracy, principles of duality in simplex method, Sensitivity analysis. Transportation problem.
3. Game Theory: - Introduction, Two person zero sum games. The Maximum and Minimum Principle.

4. Integer Programming: - Formulation and solution of integer programming solution.

Reference:-

1. R.L. Fox – Optimization methods for Engineering design.
2. N.S. Kambo, Mathematical programming technique.

3. S.S.Rao, “Optimization Theory & application.

4. Wayle L. Winston, “Operations research application and algorithms. 

PHOTOPRAMMETRY AND REMOTE SENSING
I. Photogrammetry 

Definition of photogrammetric Terms, Geometry of aerial and terrestrial photographs, Aerial camera and photo – theodolite, Scale of a Photograph, Tilt and Height displacements, Stereoscopic vision and stereoscopes, Height determination from parallax measurements, Flight planning, Maps and Map substitutes and their uses. 

II. Remote Sensing 

Introduction and definition of remote sensing terms, Remote Sensing System, Electromagnetic radiation and spectrum, Spectral signature, Atmospheric windows, Different types of platforms, sensors and their characteristics, Orbital parameters of a satellite, Multi concept in Remote Sensing.
III.  Image Interpretation

Principles of interpretation of aerial and satellite images, equipments and aids required for interpretation, ground truth – collection and verification, advantages of multidate and multiband images. Digital image processing concept.

References
1. Campbell, J.B., “Introduction to Remote Sensing”, The Guilford Press, London, 1986.
2. Curran, P.J., “Principles of Remote Sensing”, Longman, London, 1985.
3. Kennie, T.J.M. and Petrie, G., “Engineering Surveying Technology”, Blackie & Sons Ltd, London, 1990.
4. Wolf, P.R., “Elements of Photogrammetry”, Tata McGraw Hill Book Company, New Delhi, 1986.
PRESTRESS CONCRETE STRUCTURES CODE -   (CE – 2759)
Professor Elective I

      Prestressing Systems, Materials & Codes
Basic concepts systems, materials and their properties, losses of prestress, I.S. and I.R.C. specifications.
I. Design of Beams

        Analysis and design of section for bending and shear, bending of cables, limit state 

        analysis and design, anchorage zone stresses, design of end block, Application to  

        bridges.
II. Beams – Columns & Ties 


Sections subjected to bending and thrust, tension members, circular prestressing.  
III.  Circular prestressing

Equipment and applications
IV.  Continuous Beams and Portal Frames

Design concepts, concordancy of cables, Secondary design considerations. 
V. Partial Prestressing


Principles and advantages.

REFERENCES :-

1. Dayaratnam, P., “Prestressed Concrete Structures”, Oxford and IBH Publishing Co. Pvt. Ltd., 5th Edition, 1991.

2. Lin, T.Y. & Burns, N.H., “Design of Prestressed Concrete Structures” John Wiley & Sons, 3rd Edition, 1982.

3. Nilson, A.H., “Design of Prestressed Concrete”, John Wiley & Sons 1978.

4. Naaman, A. E., “Prestressed Concrete Analysis & Design”, McGraw Hill Book Company, 1982.

5. Raju, N.K. “Prestressed Concrete”, Tata McGraw Hill Publishing Company Limited, 3rd Edition1995. 

STEEL STRUCTURAL I
I. Introduction 


Properties of Structural Steel, I.S. Rolled Sections, I.S. Specifications.
II. Design Approach

Factor of Safety, Permissible and Working stresses, Elastic method, Plastic method, Introduction to limit states of design.
III. Connections

Riveted, bolted and welded connections, Strength & Efficiency and Design of Joints, Introduction to high strength friction grip bolts.
IV. Tension Members


Steel members and high strength steel cables.
V. Compression Members

Struts and Columns including built-up columns, lacings and battens.
VI. Beams 

Stability of flange and web, Build-up sections, Plate girders including stiffeners, connections and curtailment of flange plates.
VII. Beam- columns


Stability considerations, Interaction formulae.
VIII. Column bases


Stability bases, Gusseted base and Grillage footing.


References 

1. Arya, A.S. & Ajmani, J.L., “Design of Steel Structures”, Nem Chand & Bros., Roorkee (UP), 1992.
2. Bresler, B., Lin, T.Y. and Scalzi, J.B., “Design of Steel Structures”, Wiley Eastern Pvt. Ltd., New Delhi, 1970.
3. Duggal, S.K., “Design of Steel Structures”, Tata McGraw – Hill Book Pub. Co. Ltd., New Delhi, 1993.
4. Kazimi, S.M.A. and jindal, S.K., “Design of Steel Structures”, Prentice Hall of India Pvt. Ltd., New Delhi, 1989.
5. Krishnamchar, B.S. and Sinha, D.A. “Design of Steel Structures”, Tata McGraw Hill Pub. Co. Ltd., New Delhi, 1987.
6. Negi L.S., “Design of Steel Structures”, Tata McGraw hill Pub. Co. Ltd., New Delhi, 1995.
7. Punmia, B.C., Jain, A.K. and jain, A.K., “Design of Steel Structures”, vol. I, Arihant Publications, Bombay – Jodhpur, 1995.
8. Raghupathi, M., “Design of Steel Structures”, Tata McGraw-Hill Pub. Co. Ltd., New Delhi, 1995.
9. Chandra, Ram., “Design of Steel Structures”, Standard Book House, Nai Sarak, Delhi, - 6, 1975.

 STRUCTURAL DETAILING
To prepare working drawings manually as well as on computer for the following.

1. Simple beam/Lintel.

2. T-Beam floor.

3. Rectangular slabs.

4. Brick wall and isolated footing.

5. Combined rectangular and Trapezoidal footing.

6. Water tank.

7. T-Shape retaining wall.

8. Detailing of Retaining walls.

9. Water Tanks.

10. Rolled sections and connections.

11. Built up columns and beams.

12. Gusset base.

13. Grillage footing.

14. Trusses.
WATER RESOURCES ENGINEERING I

I. Introduction 
Definitions, functions and advantages of irrigation, present status of irrigation in India, soil classification for agriculture, soil moisture and crop-water relations, irrigation water quality, consumptive use of water, principal Indian crop seasons and water requirements, multiple cropping, hybrid crops.
II.  Canal Irrigation
Type of canals, parts of a canal irrigation system, channel alignment, assessment of water requirements, estimation of channel losses, design of channels regime and semi-theoretical approaches (Kennedy’s Theory, Lacey’s theory ), cross- sections of channels, silt control in canals.
III.  Water Distribution System
Rotational delivery (warabandi), continuous delivery and delivery on demand, Role, of command area development authority. Functions and organizational structures.
IV.  Distribution of Canal Water

System of regulation and control, outlets, assessment of canal revenue.
V.  Hydraulics of Alluvial Rivers
Critical tractive force, regimes of flow, resistance relationship for natural streams, bed load, suspended load and total load equations, different stages of rivers, meandering, aggradation and degradation, river training & bank protection works.
VI.  Water Logging
Causes, preventive and curative measures, drainage of irrigated lands, saline and alkaline lands, types of channel linings and design of lined channel.
VII.  Principles of Design of Masonry and Other Structures for Canals
Design for surface and sub-surface flows, Bligh’s, Lane’s and khosla’s methods. Design of falls, distributary and cross-regulators, energy dissipation.
VIII.  Well Irrigation

Open wells and tube wells, types of tube wells, duty of tube well water.
IX. Hydrology 
Definition. Hydrologic cycle, Application to Engineering problems, Measurement of rainfall, raingauge, Peak flow, Flood frequency method, Catchment area formulae, Flood hydrograph, Rainfall analysis, Infiltration, Run off, Unit hydrograph and its determination, Estimation of run off.


References 

1. Asawa, G.L., “Irrigation Engineering”, New Age International Publishers, IInd ed., New Delhi, 1669.
2. Bharat Singh, “Fundamentals of Irrigation Engineering”, 7th Ed., New Chand & Bros., 1983.
3. Varshney, R.S., Gupta and Gupta, “Theory and design of Irrigation structures vol I&II”.
4. Punamia, B.C. and Pandey, B.B. Lal, “Irrigation and Water Power Engineering”.
