Section A (Civil)

ADVANCED ENGINEERING MATHMATICS – (AC 1.1)
Differential Calculus: Introduction, functions of several variables, Partial Differentiation, Homogeneous function, Euler's Theorem, Total derivatives, Taylor's theorem for function of two variables, Maxima & Minima of function of the variable, Lagrange's method of undetermined multipliers. 
Partial Differential Equations: Introduction, formation of partial differential equations, method of separation of variables, differential equation of the first order & first degree. Application of differential equations of first & higher degree. 
Matrices: Definition, Properties of matrix, addition, subtraction & multiplication. Inverse of a matrix, elementary transformation and theorem. Rank of a matrix, Caley Hamilton Theorem. 
Integral Calculus: Integration by substitution, by parts and by partial fractions. Integration of trigonometric and irrational functions. Reduction formulae for indefinite integrals involving powers of circular functions of x and products of Sin x and Cos x. Elementary ideas of definite integrals and their calculations. Simpson rule for approximate integration. Lengths of simple curves. Volumes and surfaces of solids of revolution. Mean value and root-means-square value. Double and triple integrals and their simple applications. 
Probability & Statistics : Concept of probability, laws of probability, Binomial, Poisson, Normal Distribution. The t- distribution, working rule. Nature & Purpose of Mathematical statistics, Tabular & Graphical representation, sample mean & variance. 
Numerical Methods: Introduction, Numerical analysis including solution of equations graphically, iterational-Newton Raphson's or successive substitution methods, Rule of false position (Regula Fabi). Numerical integration and differentiation. 
Recommended Books: 
1. "Advanced Engineering Mathematics/l H.K. Dass, S. Chand & Co. Ltd. New Delhi. 
2. "Advanced Engineering Mathematics/l, Ervin Kreysviz, New Age International (P) Ltd. New Delhi.. 
ADVANCED STRENGTH OF MATERIALS – (AC 1.2)
Introduction: Concept of 3 d stress and strain, their relationship, compatibility relation, Airys function, St.Venanat's principle, Castigliano's theorem 
Indeterminate Structures: Conditions for statically indeterminacy, integration method, continuous beams and the principle of three moments, use of energy methods for solving indeterminate beam problems, redundant frames. 
Curved Beams: Bending of beams with largomitial curvature, circumferential stress, location of the neutral axis, application to beams with rectangular and trapezoidal cross-section, stress in crane hooks, application to the indeterminate case of circular rings and chain links. 
Unsymmetrical Bending: Properties of beam, cross-section, slope of the neutral axis, stress a deflection in unsymmetrical bending, determination of shear center and the flexural axis (for symme about both axis and for symmetry about only one axis) for I section and channel section. 
Rotating Disks and Cylinders: Stresses in uniform rotating disk, rotating disks of uniform streng stresses in rotating cylinders. 
Helical & Leaf Springs: Deflection of springs by energy method, helical springs under axial load a under axial twist (respectively for circular and square cross-sections), axial load and twisting mom acting simultaneously on circular cross-section of open and closed springs, laminated springs. 
Torsion of Non-Circular Sections & Hollowed Sections: Torsion of a general Prismatic Bar,Pran Membrane Analogy, Torsion of thin rectangular solid bar subjected to a Torque 'T'. Torsion of Hal section (Bredt Batho Theory), Torsion of Thin Walled Multiple Cell Closed Sections, Shafts with one more Holes at any Cross-Section. 
Recommended Books: 

1. "Advanced Strength of Materials" , Praveen Pachavri, Pragati Prakashan Meerut. 
2. "Strength of Material", P. S. Lehri , S. K. Kataria New Delhi 
3. "Strength of Material" , P. S. Khurmi, S. Chand & Co. New Delhi. 
COMPUTER PROGRAMMING AND NUMERICAL METHODS - (AC 1.3)
Computer Programming: Block diagram of computer, associated peripherals, memories, RAM, R secondary storage devices; Introduction to computer languages, operating system, compilers assemblers. 
Introduction to DOS, its features, basic internal and external commands. Introduction to windows and its features, Introduction to MS-Word, document creating, editing, prin' and saving, spell check and mail' merge. 
Introduction to C++ language, structure of C++ programme, creating source file and compiling linking, tokens, keywords, identifiers and data structures, symbolic constants, variables, operators, control structures. 
Functions and their types, concepts of object oriented programming structures (OOPS), classes and objects. 
Operator overloading concepts and type conversions, Inheritance, Pointers, virtual functions polymorph ism. 
Input Output operations, files, file pointers and their manipulations, sequential input/output operations, random access, error handling during compilation. Programme development tools and implementing simple programmes. 
Numerical Methods:
Simultaneous Linear Algebraic Equations: Gaussian Elimination, Gauss Jordan Method, Jacobi and Gauss Seidel iterative methods, Solution of ill conditioned equations, Errors and approximations, Round off and truncation errors, computer application to truss analysis problems. 
Eigen Values & Eigen Vectors: Power method, Sweeping Techniques, Jacobi iteration, Computer application to stability and Dynamics Problems. 
Solution of Transcendental And Polynomial Equations: Graffe's root squaring method, Bairstow's method, Newton and Modified Newton Raphson methods, Iterative methods, Computer applications to the calculation of back water curve in open channel flow. 
Numerical Differentiation And Integration: Numerical differentation, Numerical Integration, Open and closed Quadrature, Gaussuan quadrature, Trapezoidal and Simpson's rule, Computer application to the calculation of deflection for a non prismatic beam, Computation of earth volume in surveying. 
Interpolation: Newton's forward and backward interpolation, Long range interpolation, curve fitting method of least squares, computer application to fit stress and strain curve of concrete. 
Newmarks' Method: Deflected shape of statically determinate beams, prismatic, non prismatic beams concentrated load, udl, varying loads using Newmark's method. 
Ordinary First Order Differential Equations: Taylor's series method, Euler's method, Modified Euler's method, Runge Kutta's method, Milne's predictor corrector method, Adams predictor corrector method, Computer application to dynamics-Water tank to blast loading. 
Boundary Value Problems Using Finite Difference Approach: Finite Difference operators, Application to deflection of beams, Buckling of columns, Partial differential equations, Elliptic equations, Explicit method, computer application to temperature distribution and seepage problems, Crank Nicholson method for parabolic equations, Application to consolidation problems, Explicit method to Hyperbolic equation, Application to vibration of a string and water hammer problems. 
Recommended Books: 
1. "Numerical Methods in Science and Engineering - A Practical Approach Edition", Rajasekaran, S, Wheeler Publishing, 1999. 
FOUNDATION ENGINEERING – (AC 1.4)
Soil Exploration and Selection of Foundation: Introduction-Objectives of soil exploration-disturbed and un disturbed sampling-depth of soil exploration-number and disposition of bore holes-Geophysical methods-penetration tests-Requirements of good foundation-factors governing location and depth of foundation-Different types of foundation-choice of types of foundation, Foundation in expansive soil 
Bearing Capacity: Bearing capacity, Types of Failure-Terzaghi's formula-Skempton's formula-IS formula-Effect of water table, shape of foundation, inclination of load and eccentricity of load on bearing capacity-Allowable bearing pressure-bearing pressure based on 'N' Value-plate load test-meth improving bearing capacity-contact pressure distribution below footing and raft. 
Earth Pressure: Lateral earth pressure-plastic equilibrium in soil-Rankines theory-Surcharge-Ir backfill-Soil stratification-Coulomb's Theory-Graphical methods (Rebhans & Culmann's)-Drainc backfill-Sheet pile walls-types-cantilever sheet pile walls in cohesion less and cohesive soil-anc sheet pile walls-free earth support method and fixed earth support method. 
Pile Foundation: Functions of pile-Classification of piles-relative merits-static and dynamic formulae pile load test-pile spacing and group action-Design of pile group-settlement of pile group-negative skin friction-under reamed pile foundation. 
Well And Raft Foundations: Well Foundation-shapes of wells-Griplength and bearing capacity-forces, acting on well foundation-Banerjees and Gangopadhayay's analysis-IRC method-individual components of a well-sinking of wells-Eractification of titles and shifts Raft Foundation-common types of raft, foundation-principle of design. 
Recommended Books: 
1. "Soil Mechanic and Foundation Engineering" Punmia, B. C, A. Saurav & Co. Madras, 1988. 
2. "Foundation Engineering'~ Kasmalkar, B. J, Vidyarthi Griha Pradahar, Pune,1989 
3. "Soil Mechanics and Foundation Engineering" Arora. K.R, Standard Publishers and Distributors, 1997.
REINFORCED CONCRETE STRUCTURES AND ADVANCED CONCRETE TECHNOLOGY - (AC 1.5)
Material: General Introduction, Loads & forces, Reinforced cement concrete, Advantages & disadvantages of RCC construction, concrete and reinforcing materials, grade and properties of concrete, Basis for Design, Inspection & Testing of structures. 
Design by Working Stress Method: Introduction, end supports, assumptions, Permissible stresses concrete & steel reinforcement. Design consideration for shear stresses, bond & Torsion in bean General consideration of design of slab flanged beams, columns, foundations, stairs, retaining walls al reinforced brickwork. 
Water Storage Tank: Introduction, Design, requirements of materials & Design considerations of talk on ground, overhead tanks and underground tanks. 
Prestressed Concrete: Introduction, Advantages & Disadvantages of prestressed concrete over RCC, steels and concrete for prestressed concrete. General design requirements of prestressed concrete. 
Advanced Concrete Technology: 
Concrete Making Materials: Composition and properties of Portland cement, tests on physical properties, consistency, setting time, soundness, strength, cements of different types, composition properties and uses with special emphasis for different constructional and weather conditions, IS specifications. 
Aggregates: Classification, Mechanical Properties, deleterious substances in aggregates, Bulking of sand, Alkali Aggregate reaction, Grading requirements, IS Code specifications. 
Water: Requirements of water for concrete making, IS Code specifications. 
Admixtures: - Accelerators, Retarders, water reducing agents, Plasticisers, air entertaining agents. Fresh Concrete and Hardening of Concrete: Workability, Factors affecting workability, Tests for workability, Segregation, Bleeding, Mixing of concrete, Compaction of concrete, Ready mixed concrete, Pumped Concrete, Shotcrete. Factors affecting strength of concrete, Curing of concrete, Matrurity of concrete, Micro cracking and autogeneous healing, Evolution of heat and expansion, Shrinkage of concrete, Factors affecting shrinkage of concrete 
Durability of Concrete And Testing of Hardened Concrete: Permeability, Chemical attack, Sulphate attack, quality of water, Marine atmosphere, Methods to improve durability, thermal properties of concrete, fire resistance, Resistance to abrasion and Cavitations, Acoustics properties, Compression test, SplitTension test, Flexure Test, Test for Bond strength, IS Code provisions, Factors affecting strength test results, Accelerated strength test, stress strain characteristics, Determination of modulus of elasticity- electrodynamics determination method, In situ strength determination, variation in test results, Distribution of strength, standard deviation - creep of concrete and factors which influence it. 
Mix Design: Basic considerations, Factors in the choice of mix proportions, Mix design methods, ACI method, IS method, Mix proportions for weigh batching and volume batching, correction for moisture content and bulking, yield of concrete, Design of high strength concrete mixes. 
Special Concretes And Concrete Composites: Light weight concret, Types, Light weight concrete, Aerated concrete, No fines concrete, High Strength concrete, Heavy weight concrete for radiation shield, Fibre reinforced concrete, Ferrocement, Polymer concrete, High Performance Concrete, Their properties and applications. 
Rehabilitation of Concrete Structures: Cracks in concrete, Types 0 Intrinsic cracking, structural cracking, causes and remedies, Plastic cracks, causes and remedies, Thermal contraction cracks, Long term drying shrinkage cracks, Crazing, Sulphate attack cracks, Alkali aggregate reaction cracks. Repair techniques, Materials for repair, Epoxy adhesive injections and mortars, Repair and strengthening of concrete structures by bonded steel plates. 
Recommended Books: 
1. "Concrete Technology", Orchard, D.F., Vols.1&2, 1963. 
2. "Concrete Technology ",Shetty , M.5, S. Chand & Co., New Delhi, 1998 
3. "Design of Concrete Mixes", Krishnaraju, N. Sehgal Educational Consultants & Publishers Pvt. Ltd., Faridabad,1988. 
DESIGN OF STEEL STRUCTURES – (AC 1.6)
Introduction to Stability and Equckling Concepts; Structural steel and properties; Riveted, bolted and welded connections; Working stress and plastic design methods; Design of tension, compression and flexural members (including built up members); Column bases; Roof trusses. 
Section B (Civil)
APPLIED HYDRAULICS AND FLUID MACHINES - (BC 2.1 )
Uniform Flow in Open Channels: Types of flow - Uniform flow - Chezy's and Manning's Equations - Hydraulically best sections-uniform flow computations. 
Varied Flow in Open Channels: Specific energy - Critical flow - mild and steep slopes - Critic depth - Hydraulic jump-gradually varied flow - Energy equations and solutions - Backwater and draw down curves - study of flow profiles 
Boundary Layer and Flow Around Submerged Bodies: Definition - Displacement, momentum, Energy - Boundary layer equations-boundary layer separations - Laminar and Turbulent boundary layers – forces on submerged bodies – Expression for drag and lift pressure drag – friction drag – stream lined and bluff bodies. 
Momentum Principle: Impulse Momentum Equation - Application of linear momentum principle - impact of jet-force exerted by a jet on normal, inclined and curved surfaces for stationary and moving a cases only. 
Water Turbines: Classification - working principles and design of Pelton wheel, Francis and Kalpan Turbine - Velocity Triangles - Head and Efficiency - draft tube - theory and types -similarity laws – specific speed - operating characteristics - Governing of turbines -Selection of turbines - model studies. 
Pumps: Classification - centrifugal pump - components and working - Velocity triangles, priming - Head losses and efficiencies - Minimum starting speed - performance curves-specific speed-cavitations - selection of pumps, Positive Displacement pump 
Reciprocating Pump - types - components and working-slip-indicator diagram-air vessel-miscellaneous Pumps (operating Principles only) 
Multistage Pumps - submersible pumps - jet pumps - airlift pumps-gear oil pump -hydraulic ram, 
Recommended Books: 
1. "A Textbook of Fluid Mechanics'~ Rajput R.K., S.Chand and Co, New Delhi. 
2. "Hydraulic And Fluid Machines" Modi, P.N, and Seth. S.M" Standard book house, New Delhi, 3 "Fluid Mechanics and Hydraulic Machines' Bansal,R.K., Laxmi Publications, New Delhi,1998 
MACHINE FOUNDATIONS - (BC 2.2)
Fundamentals of Vibration: Fundamentals, definitions, single degree of freedom system, free and       forced vibration of a spring, mass system, damping, two degrees of freedom systems. 
Requirements of Machine Foundations And Evaluation of Design Parameters: Types of foundations- General requirements of machine foundations, permissible amplitudes, permissible bearing pressures, evaluation of design parameters, geometrical properties of machine foundations - determination of co-efficient of elastic uniform compression based on block vibration and cyclic plate load test results, damping coefficient from block vibration test. 
Analysis and Design of Block Foundations: Modes of vibrations of block foundations, Analysis and design of block foundations subjected to vertical vibrations and rocking and sliding by Barkan's method. 
Foundations for Miscellaneous Machines: Design principles for foundations supporting rotary type machines with low frequency, impact type machine (hammers and other than hammers), fans, blowers and looms. 
Vibration Isolation: Active and passive types of isolation, Isolation in existing machine, foundations, counter balancing the existing loads, stabilization of soil, use of structural measures, isolation by trend barriers. 
Recommended Books:
1. "Handbook of Machine Foundations", Srinivasalu P., and Vaidyanathan C.V., Tata McGraw Hill Book Co Ltd., New Delhi, 1986 
2. "Dynamics of Bases and Foundations", Barkan, D.D., Mc Graw Hill book, New York, 1962 
3. "Vibration Analysis and Design of Foundations for Machines and Turbines" Major, A., Collet's Holding Ltd., London, 1962 
ADVANCED REINFORCED CONCRETE DESIGN – (BC 2.3)
Design of Beams: Design of simply supported and continuous deep beams, Design of corbels, Design of continuous beams. 
Slabs Tanks and Pipes: Design of flat slabs, ribbed slabs and orthogonal grid floors, Design of tunnel type water tanks, Design of pipes. 
Silos, Bunkers and Chimneys: Design of silos, bunkers and chimneys. 
Prismatic Folded Plates and Shells: Analysis and design of prismatic folded plates and circular cylindrical shells using beam theory. 
Limit State Design of Statically Indeterminate Structures: Fundamental principles, moment, rotation characteristics of reinforced concrete, moment redistribution, limit analysis and design of continuous beams and simple portal frames, check on rotation capacity. 
Recommended Books: 
1. "Advanced Reinforced Concrete Design", Krishnaraju, N., CBS Publishers & Distributors, Delhi. 1988 
2. "Plain and Reinforced Concrete Vol. II", Jaikrishna and Jain a.p. Nemchand Bros, Roorkee, 1958. 
3. "Reinforced Concrete Structures", Park, R.T., John Wiley and Sons, New York, 1975. 
OPTIMIZATION IN STRUCTURAL DESIGN – (BC 2.4)
Introduction: Definition, techniques, Engineering Applications, Statement of a problem, design vector and constraints, Constraint surface, objective function, classification of problems, Basic concept of minimum weight, minimum cost designs. 
Linear Programming: Problem formulation, Graphical solution, Analytical methods, standard slack surplus and artifical variables, Canonical form, Basic feasible solution, Degenerate solution, 0 solution, two phase simplex method, Zig method, Penalty method, Primal dual algorithm, Duals problem. 
Non-linear Programming (Classical Methods): Differential calculus, optimality criteria, single variable optimization, Multivariable unconstrained optimization, Multivariable optimization with equality constraints (Lagrange multiplier method) and inequality constraints (Khun Tucker Criteria). 
Non-Linear Programming (Numerical Method) : Unidimensional, unimodal function, Exchaustive and unrestricted search, dichotomous search, Fibonacci search, Golden Section algorithm, unconstrained multivariable functions, univariate methods, Cauchy's steepest descent method. Conjugate Gradient method (Fletcher and Reeves) variable metric methods. 
Geometric And Dynamic Programming: Polynomials, Degree of difficulty, reducing G.P.P. to a set of simultaneous equations, Unconstrained and constrained problems with zero difficulty, concept of solving problem with one degree of difficulty, Bellman's principle of optimality, representation of a multistage decision problem, concept of sub-optimization in dynamic programming problems by tabular and classical method. 
Application of Optimization Technique in Structural Design: Problem formulation and solution of the design of RCC, PSC and steel structural elements, slab, beam, column, Truss, frame, Sub-optimization. Optimization by structural theorems, Maxwell, Mitchell and Heyman's theorems for trusses and frames, Fully stressed design with deflection constraints, optimality criterion method. 
Structural Optimization Using Genetic Algorithm: Genetic Algorithms, Operators reproduction mutation, crossover, evolution strategies methods for optimal design of structures, continuous beams and single storage frames, minimum weight design for truss members. 
Recommended Books
1. "Optimization Theory & Applications ", Rao, 5.5., Wiley Eastern 1995. 
2. "Optimum Structural Design", Uri Kirch, McGraw Hill Book Co.1981, 
ENVIRONMENTAL ENGINEERING – (BC 2.5)
Water & Noise Pollution and Control: Natural processes, Pollution due to industrial, agricultural and municipal wastes, limitations of disposal by dilution, BOD consideration in streams, Oxygen sag curve, water pollution control legislation. 
Noise pollution-Sources and effects Control measures. 
Air Pollution and Control: Pollution and their sources, Effects of pollution on human health, vegetation and climate, Prevention and control of air poll!Jtion, Control of particulates, Industry and air pollution, Air pollution surveys and sampling - Air quality monitoring, Air pollution contrallegislation. 
Environmental Health: Vector Control: Fundamentals of epidemiology, vector borne disease, types of vectors, Mosquitoes, flies, rodents, rationale of control and naturalistic methods of control. Uses and limitations of pesticides, engineering measures of vector control. 
Food and Milk Sanitations: Relation of food to disease, Principles of food sanitation, Sanitation of kitchens, restaurants and other catering establishments, Quality changes in milk, milk as carrier of infection, Pasteurization of milk, HTST and LTLT processes, Cattle shed sanitation. 
Disposal Effects on Environment: Effects of industrial wastes on streams, land, air, wastewater treatment plant, Water quality criteria, Effluent standards, Process modification, Bioassay studies, Environmental legislation. 
Public Water Supply
Source of Water Supply: Surface and underground sources, reclamation and development of source in r/o quality and quantity of water. Development of wells. Storage reservoir, balancing and service storage, capacity determination by mass curve method. Intake and transmission system: distribution system: network design. 
Water Supply and Drainage of Buildings: System of water supply, house connections, metering, internal distribution, sanitary fittings, pipe joints, Different types of pipes and pipes materials, Water Treatment. Unit Operations in water treatment screening; sedimentation and its theory, sedimentation aided with coagulation, flocculation; sand filtration, slow, rapid, gravity and pressure filters, Disinfections, Necessary; requirements of a disinfectant, methods of disinfecting, different practices of chlorination. 
Recommended Books: 
1. "Environmental Sanitations", Salvato, John Wiley & Sons, New York 1982. 
2. "Waste Treatment", Rao M.N. and Dutta Oxford and IBH Publishing Ltd., Calcutta, 1979. 
3. "Sewage & Waste Disposal Engg." S.K. Garg. 
4. "Water Supply & Waste Water Disposal"G.M. Fair &J.c. Geyer. 
ADVANCED DESIGN OF REINFORCED CONCRETE STRUCTURES (BCO 3.1)
Limit State Design of Beams For Flexure: Limit state design, concepts-statistical and probabilistic concepts of safety - Behavior of reinforced concrete beam under gradually increasing flexural loads up to collapse, Limit state design of singly and doubly reinforced rectangular and flanged beams for flexure check, for deflection and crack width as per I.S.456 code. 
Limit States Design of Beams For Shear, Torsion And Bond: Shear strength of beams - Interaction diagrams for combined bending and torsion, Design of members subjected to combined bending, shear and torsion - Skew bending theory-bond anchorage and splicing of reinforcement. 
Limit State Design of Columns: Behaviour, strength and Design of axially loaded and eccentrically Loaded short and long columns-Design of columns carrying axial load and biaxial moments 
Limit Analysis and Design of Slabs: Behaviour of R.C slabs under gradually increasing loads-Assumptions made in yield line theory of slabs, Analysis of isotropically and orthotropically reinforced slabs of various shapes under different edge conditions by virtual work method and equilibrium method Application to practically design problem-effect of corner levers, Hillerborg's simple strip method of analysis. 
Design of Multibay Multistorey Frames: Analysis for vertical loads adopting substitute fr Analysis for wind forces using portal method, design of plane frames, Detailing of joints-joints of frames, Shear walls-use of shear walls in high rise buildings, Types of shear walls, Behaviour of can walls-Interaction of shear walls and rigid jointed frames, Design for earthquake forces. 
Limit Analysis And Design Of Statically Indeterminate Structures: Fundamental principles, Moment redistribution-Limit analysis and design of continuous beams and simple portal frames-check on rotation capacity. 
Design of Miscellaneous Structures: Simply supported and continuous deep beams-grid floors - Waffle slab - Corbels. 
Recommended Books: 
1. "Reinforced Concrete-Limit State Design" Ashok K. Jain, Nemchand and Bros, Roorkee, 1983. 
2. "Reinforced Concrete Structural Elements", Purushotaman P., Tata Mcgraw Hill, Publishing Co. Pvt. Ltd 
3. "Limit State Design of Reinforced Concrete", Varghese P.C, Prentice Hall of India Ltd. New Delhi 1977. 
ADVANCED DESIGN OF STEEL STRUCTURES – (BCO 3.2)
Structural Connections: Design of high strength function grip bolts - Design of riveted and bolted connections at the junctions of beams and columns in frames - Design of un stiffened and stiffened seat connections - Welded connections - eccentric connections, Beam end Connections-Direct web fillet welded connections - Direct web Butt welded connections - Double plate web connection - Double angle web connection unstiffened and stiffened seat connection - Moment resistant connection, Behaviour of welded connections - Problems. 
Beams: Design of beams to resist biaxial bending moments - Design of section to resist unsymmetrical bending - Beam splices - Lattice beams - Elastic lateral torsional buckling. 
Beam Columns: Differential Equations, Moment Magnification, Factor for end moments - Side way - Nominal strength - Interaction Equations - Biaxial bending. 
Industrial Building: Industrial Building Frames, General - Framing, Bracing - Crane girders and columns -analysis of trussed bents - Design example, Design of rigid joints knee for gable frames 
Structure of Multistoried Buildings- Bracing of multistory frames, Loads, Lateral load of frame. 
Strong Structures and Transmission Tower: Design of steel bunkers and silos, Janssen's theory Ary's Theory - Design parameters-Design Giteria - Analysis of Bins - Hopper bottom - Design of bins, Design and detailing of guyed steel chimneys. 
Transmission line Towers - Introduction, types of towers - tower configuration, load analysis and design of members. 
Light Gauge Section: Design of cold-formed sections, concepts - effective width - stiffened sections, multiple stiffened sections - design of flexure - design of light gauge columns - beam column-connections. 
Plastic Analysis And Design: Plastic design of tension and compression members - Theory of plastic bending - plastic hinge- redistribution of moments - failure mechanisms - plastic analysis and design of fixed beams, continuous beam and portal frames by mechanism method. 
Recommended Books: 
1. "Design Of Steel Structure", Dayaratnam P., A.H Wheeler & Co. Ltd. Allahabad, 1996 
2. "Design of Steel Structure", Arya and Ajmani, Nemchand Brothers, Roorkee, 1989. 
3. "Design of Steel Structures," Vol. I & Vol. II, Punmia, B.C, Ashok Kumar Jain & Arun Kumar Jain, Arhant Publications 
PRESTRESSED CONCRETE STRUCTURES – (BCO 3.3)
Design for Flexure: Definition of Type I, Type II, Type III structures - Basic assumptions – Permissible Stresses in steel and concrete as per IS: 1343 Code-Four basic requirements-Design and choice of sections of post tensioned beams-Layout of cables-Check for limit state of collapse-Location of position of Wires in pre tensioned beams. 
Deflection: Short term deflection of uncracked members-long term deflections-Deflection due to creep in members-code requirements for the limit state of deflection. 
Design For Shear And Torsion: Shear and principal stresses, Limit state shearing resistance of cracked and uncracked sections-Design of shear reinforcement by the limit state approach, Interaction diagrams under combined bending, torsion and transverse shear. 
Transfer of Prestress: Transmission of prestressing force by bond-Transmission Length - Factors affecting transmission length-Check for transmission length-Anchorage, zone stresses in post-tensioned members-Calculation of bearing stress and bursting tensile forces and reinforcement in anchorage zone based on r.S 1343 code and Guyon's method. 
Composite Construction of Prestressed and Insitu Concrete: Types of composite construction, Analysis for stresses, Effect of differential shrinkage, Design for Flexure and shear. 
Statically Indeterminate Prestressed Concrete Structures: Methods of achieving continuity, - Assumptions in Elastic Analysis, Pressure line-linear transformation-concordant cables-Guyon’s theorem - Analysis and design of continuous beams, Circular Prestressing in liquid retaining tanks – Analysis for stresses Design of tank wall incorporating the recommendations of IS: 3370 part III Code – Types of  prestressed concrete pipes, Design of pipes. 
Other Structures: Methods of achieving partial prestressing, Advantages and Disadvantage – Design of prestressed concrete columns, sleepers, poles and tension members-Use of nonstressed reinforcement. 
Recommended Books 
1. "Prestressed Concrete" Krishna Raju N., Tata Mcgraw Hill Publishing Company Ltd., New Delhi 1995.
2. "Prestressed Concrete" Mallik S.K,And Gupta A.P, Oxford and IBH Publishing company 
ANALYSIS AND DESIGN OF PLATE AND SHELL STRUCTURES - (BCO 3.4)
Classical Theory of Plates: Differential equation of laterally loaded and thin rectangular plates, Levy and Navier solution of plates, small deflection theory of plates, analysis of lateral loaded (concentrically loaded )circular, thin plates with simply supported or clamped edge. 
Design of Folded Plate Roofs: Assumptions in the analysis of folded plates-Analysis of folded plate roofs as per the ASCE task committee recommendation, Design Steps, Minimum Thickness and reinforcements as per 1.S specifications for R.C. folded plates. 
Classical Theory of Shells: Structural Behaviour of thin shells-classification of shells, Translational and rotational shells, Ruled surfaces, Methods of generating the surface of different shells like hyperbolic, parabolic, conoids etc-Membrane theory of doubly curved shells-Edge disturbances. 
Design of Shells With Double Curvature: Design of the following types of shells - Spherical shell, Conical Shell, Paraboloid and Ellipsoid, Design of Cylindrical shells: Design of R.C cylindrical shells with edge beams using theory for long shells, Design of shells with ASCE manual coefficients. 
Design of Hyperbolic Paraboloid Shells: Surface Definition, Determination of Forces, Forces in the Edge Members-Buckling consideration-Design Example-Detailing of reinforcement, Design of R.C Northlight Shells: Analysis of stresses in Northlight shells-Design Example 
Recommended Books: 
1. "Theory and Design of Concrete Shells," Chatterjee, B.K, "Oxford and IBH Publishing Co.1971, 
2 "Design and Construction of Concrete Shell Roofs," Revised Ed Ramaswamy, G.5,.RE Kriegger,Malabar,Florida, 1984 
3. "Fundamentals of the Analysis and Design of Shell Structures", Kelker, V.S and Sewell, R.T., Prentice Hall, Inc, New Jercy, 1987 
DESIGN Of TALL BUILDINGS - (BCO 3.5)
Introduction: History, Advantages and disadvantages, economics - essential amenities fire safety - water supply - drainage and garbage disposal, miscellaneous services-systems - structural and foundation systems. 
Loads: Loads on High Rise buildings - code recommendations - wind and earthquake forces -gust factors - Karman vortices - fire quality assurance. 
Structural System in Steel and Concrete: Steel: Beam, column, frames - vertical shear truss - framed tubes - column diagonal truss tube - bundle tube systems. 
Concrete: Shear walls - framed tubes - tube in tube system - effects of torsional loads on shear walls. 
Static Analysis: Static Analysis - High rise structural systems in steel, analysis of braced and unbraced frames - approximate analysis of framed and bundled tube systems, High Rise Structures in concrete - Roman's analysis of shear wall frame interaction - simplified method of analysis of frame wall systems. 
Stability Analysis: Stability consideration of unbraced tall buildings - laterally loaded asymmetric shear buildings, approximate methods of stability analysis. 
Dynamic Analysis: Dynamic response of braced tall buildings - building with shear walls - Roman analysis - Analysis to earthquakes, Lateral drift limitations in tall buildings, Design of chimneys, TV towe and tall towers. 
Foundation Systems: Deep Foundations - Caissons and high capacity piles - Soil structure Interaction. 
Recommended Books: 
1. "Proceedings of the International Conference on Tall Buildings", Singapore 1984. 
2. "Analysis And Design of Tall Building", Taranath,B.5., McGraw-Hili Book Co,1988 
3. "High Rise Buildings" Mehta, B, MS Skyline, 1978. 
PREFABRICATED CONCRET STRUCTURES – (BCO 3.6)
Introduction: General Principles of prefabrication - types of prefabrication, specific requirements of planning and layout of prefabrication plant- 1.S code specification-Modular coordination-Transportation Erection-Stages of loading and codal provisions-Material Properties, Deflection control-Lateral load resistance. 
Floors, Stairs, and Roofs: Types of floor, slabs Analysis and design of cored and panel types and two way systems, stair case slab system and design - Types of roof slabs and Insulation requirements -Short term and long term deflection control. 
Walls: Types of wall panels - Blocks and large panels - curtain partition and load bearing walls, load transfer from floor to wall panels, Vertical loads - Eccentricity and stability of wall panels-Design of R.C crane gantry girders, corbels, column and wind bracing design-joints between columns and foundations.
Prefabricated Shell Roof For Industrial Sheds: Hand book based design of cylindrical and by par prefabricated shells-folded plates, erection and jointing-joint design 
Equipment for Hoisting and Erection Techniques for erection of different types of members such as beams, slabs, wall panels and columns-Design for handling and erection stresses-Methods of minimizing erection stresses. 
1. "Prefabricated Concrete for Industrial and Public Sectors," Lasslo Mokk, Akademi Kiada, Budapest 1964 
BUILDING SCIENCE – (BCO 3.7)
Design for Climate: Climatic factors-classification of tropical climates - site climates, microclimate of human settlement. 
Ventilation: Elements of air and the effect on human being-limit of comfort and heat tolerance @ventilation requirement for health, mechanisms and estimation of natural ventilation, air flow patterns in buildings. 
Thermal Comforts: Thermal comfort factors - comfort indices, thermal quantities, heat exchange in buildings-periodic heat flow-mechanical and structural means of thermal control, moisture control of buildings. 
Day lighting: Day lighting, Principle of day lighting design - Design of fenestration in buildings of various types-quality of day lighting-illumination design - luminaries and their characteristics - code requirements. 
Artificial lighting: Types of sources and luminaries - design for interiors - determination of illumination level- Lumen method, Artificial lighting to supplement day lighting - Energy conservation. 
Acoustic and Sound Insulation: Propagation of Sound - sound absorption and insulation - absorption and transmission reverberation - design of floor and walling and roofing systems for sound absorption insulation - functional absorbers - bUilding standards, design of auditorium. 
Noise and Vibration Control: Noise - Noise and vibration sources, noise and vibration control in buildings of various types - planning and design against outdoor and indoor noise, measuring instruments-isolation systems, effectiveness of base isolation. 
Intelligent Buildings: Smart materials - microprocessor controlled automatic adjustment of light ventilation - fire safety and security - crisis management - examples of intelligent buildings. 
Recommended Books: 
1. National Building Code of India, 1983 
2. "Day Lighting In Architecture" Benjamin, A.E.,' McGraw Hill Book Co. 1981. 
Group II Highway Engineering

ROAD TRANSPORT MANAGEMENT – (BCO 3.8)
Introduction: Organization structure of transport corporations, Management by objectives, Delegation of powers in transport undertakings, Manpower planning. 
Finance of Transport: Methods of financing, Build operate and transfer concept, Budgeting and recounting, Annual financial statement, fare structure, Replacement programmes – Collection - Systems And Public Relations- Fare collection systems, Revenue leakage prevention- Cash incentives, Public relations, citizen participation. 
Surveys and Schedules: Route surveys and planning, preparation of schedule and duty roc time study, accident analysis and preventive measures. 
Maintenance and Total Quality Management 
Fleet maintenance, Depot location, organization and operation, Inventory control, Total quality Management in public transport undertakings, Performance improvement. 
1. "Productivity in Road Transport", Santhosh Sharma, ASTRU Publication New Delhi. 
2. "Highway Transportation Management", Gayton E. Germane, Nicholas A. Glasbursy and Herthall, L
3. "Public Transportation Planning, Operation and Management" E. Gray and Leiser A. Hoel Prentice Hall, Inc. New Jersey. 
TRAFFIC ENGINEERING – (BCO 3.9)
Introduction: Historical developments of roads, Characteristics of traffic elements, road user, vehicle highway and street system and environment, role of transportation in Society, economic, social, political and environment role-Indian Road Congress, the twenty year road development plan, 1981 – 2001.
Geometric Design: Geometric design of roads- alignment-grades-Land widths-building lines – camber - gradient- signal distance curves, super elevation slopes, stopping distance-overtaking, sight distances, types of vertical and horizontal curves, vehicle dimensions and passenger car unit as per IRC Recommendation, vehicle characteristics. 
Road Crossing and Accidents: Acute angle and Y junctions, turning radii at junctions, T junctions, visibility at corner and bends, Minimum turning radii for different classes of vechicle, round abuts, causes of accidents, driver and pedestrian behavior, preventive measure for accidents, the chi squared test, accident characteristics. 
Traffic Volume And Speed Study: Speed time relationship- definition of various speeds, design speed on classified road surveys for evaluating average speeds of vehicles, purpose and methods of traffic volume study, factors affecting capacity, measurement of traffic volume, methods of traffic volume study analysis and presentation of volume rate pedestrian studies. 
Traffic Management: Shape, size and design of traffic islands, traffic markings and road sign classification, design-shape, colour, legibility, placement and letter height reflection, Illumination and maintenance of signs- pavement marking, white lines, reflecting road studs, street- tidal flows cycle tracks and exclusive bus lanes off street parking control and on street parking control traffic control at Intersection, oneway control. 
Recommended Books 
1. "A Course in Highway Engineering", Dhanpat Rai and sons, N. Delhi, 1991 
2. Traffic Engineering and Transport Planning, Kadiyali, L.R., Khanna Tech Publications, N. Delhi, 1983 
HIGHWAYS AND RAILWAYS ENGINEERING – (BCO 3.10)
History of Road Development: Classification 01 roads, Urban Road Patterns, Organizations for Highway planning, design, and construction. Factors governing selection of highway route, surveys, preparation of project report. 
Geometric Design: Introduction, terrain Design, speed Design, vehicle cross sectional elements of road, sight distance, Design of horizontal curve, Problems, Design of vertical curve problems. 
Pavements Design: Pavements types, components of flexible and rigid pavement, Design of flexible pavement using CBR method, Problems, Design of rigid pavement, problems, soil stabilized roads, Maintenance of roads. 
Introduction to Railway Engineering: Development of railways in India, Comparison of Road & Railways Gauges, Track alignment and gradient, components of permanent way, Rail Sleeper, Ballast, Rail fastenings, Track drainage, Maintenance of Track. 
Points and Crossings: Design principles, Signals and its working in railway, interlocking facility, station and yards - facilities to be provided in a station, control system adopted in railway station, control system adopted in railway for movement of trains, Track circuiting. 
Recommended Books: 
1. "Highway Engineering", Khanna, S.K., and Justo C.E.G., Nem Chand and Bros. 1998. 
2. "Transportation Engineering"Vazirani and Chandola, S.P., Vol.1 Khanna Publishers 1996. 
3. "Principle of Transportation & Highway Engineering", Rao, G.V., Tata Mc Graw Hill publishers, 1996. 
4. "A Course in Highway Engfheering" Bindra S.P., Dhanpat Rai and Sons, 1982. 
AIRPORTS, DOCKS AND HARBOURS - (BCO 3.11)
Introduction to Planning: Air transportation in India, Categories of airports and air services, agencies controlling national and international aviation and their functions, airport regional planning, factors to be considered for proper planning of airport, airport site capacity, various survey to be conducted, airport site selection. 
Elements of Airport and Design: Landing and terminal area and their components, standard for planning airports as per ICAO, Typical layout of an airport and its components, runways, taxiways and aprons, different types, pattern and layout, general principle of design, loading apron, holding apron parking aircrafts. 
Navigational Aids: Traffic aids and airport marking, lighting airports, runway lighting, taxiway lighting air traffic control, Visual and instrument landing systems, airport drainage, typical layout of existing airport terminal and service blocks, Chennai, Coimbatore, Calcutta, New Delhi and Mumbai. 
Docks and Management: Dock, different types of wet and dry docks, functional design and various types and their usage, navigational aids, necessity and type of signals, fixed and floating signals, Buoys, Beacons, different types dredges and their application. 
Harbours: Classification and requirements of harbours, choice of site and general principles governing their design, entrance to harbour, Breakwaters, classification and construction, wharves, piers and Bulkheads, Dolphins, Fender and other mooring devices, typical layout of Existing harbours, Chennai, Cochin, Tuticorin, Mumbai. 
1. "Airport Engineering" Rangwala, P.5., Charotar Publishing House, Ananad 1992 
2. "Harbour Dock and Tunnel Engineering" Srinivasan Rand Rangwala, S.c., Charotar Publishing House Anand,1991 
3. "Docks and Harbour Engineering", Bindra, S.P., Dhanpat Rai and Sons, New Delhi, 1992 
4. "Airport Techniques", Shahni, Oxford and IBH Publishing Co. Pvt. Ltd., 1995 
BRIDGE ENGINERING - (BCO 3.12)
Analysis And Design of Concrete Bridges: Loading standards: IRC and Railway loadings, Reinforced concrete bridge decks: slab, T-beam and slab, arch, bow string, girder types, Prestressed concrete bridges: simple spans, continuous decks; cantilever construction; anchorage of tendons; grounding of tendons. 
Steel Bridges: Steel superstructure: Plate girder, box girder trusS and arch types, Cable stayed bridges and suspension bridges; principles of design, aerodynamic stability and vibrations; simplified designs . 
Substructure And Foundations: Substructure design: piers and abutments of different types, Foundations: Shallow foundations, deep foundations, piles, wells and pneumatic caisons, River training works. 
Construction And Maintenance: Bearing; metallic and elastomeric types; fixed and movable bearings, Joints: expansion joints; Contraction joints; joint seals, Innovative construction methods; incremental push launct11ng; cantilever construction; erection of precast elements of Bridge maintenance management: inventory, inspection and rehabilitation. 
Case Studies: Case studies of recently constructed major bridges Critical studies of failure of major bridges. 
Recommended Books: 
1. "Essentials of Bridge Engineering", Johnson Victor, D., Oxford & IBH Publishing Co., New Delhi, Fourth Edition, 1991. 
2. "Bridge Deck Analysis Simplified", Bakht, B. and Jaegar, L.G., McGraw Hill International edition, Singapore, 1987. 
3. "Bridge Engineering" Ponnuswamy,S,Tata McGraw Hill, New Delhi, 1986 
4. "Design of Bridges", Krishna Raju, N., Oxford &IBH Publishing Co., New Delhi, Third Edition, 1998. 
DESIGN OF FOUNDATIONS STRUCTURES - (BCO 3.13)
Pile Foundations: Introduction, Bearing capacity of piles and pile groups, IS method, Settlement of piles, negative skin friction, Lateral load resistance of individual piles and pile groups, Finite difference method, Non dimensional method. 
Sheet Pile Walls And Cofferdams: Sheet pile structures, cantilever sheet pile walls in granular soils and cohesive soils,- Anchored Bulk head, free earth support method, Fixed earth support method, lateral earth pressure on Braced sheet pile walls, Cofferdams, Types, Cellular cofferdams, components, dimensions, Cell fill, stability of cellular cofferdams, cofferdams in rock, cofferdams on deep layers of sand or clay. 
Machine Foundations: Introduction, Types of machine foundation, Waves and wave propagation, Dynamic properties of soil, Vibration analysis of machine foundations, Natural frequency, Design of foundation for Reciprocating machines and Impact machines, Reinforcement and construction details, Vibration isolation, Codal provisions. 
Marine Substructure: Introduction, Type of marine structures, Breakwaters, Wharves, seawalls, Docks, Quay walls, - design loads, wave action, Wave pressure on vertical wall, Ship in piled Wharf structure, Design of Rubble mount break water and wall type break water. 
Special Foundation: Foundations Expansive Soils:- Introduction, Identification of expansive soil, Indian expansive soils, Swell potential and swelling pressure, Methods of foundation in expansive Under reamed pile foundation. 
Reinforced Earth: - Introduction, Basic Mechanism of reinforced earth, Choice of soil and Reinforcement, Reinforced earth retaining walls. 
Recommended Books: 
1. "Analysis and Design of Substructure" Swamy Sran, Oxford and ISH Publishing Co. Pvt. Lt., New Delhi 
2. "Soil Mechall'ics and Foundation Engineering VoI.2"V.H.S. Murthy. 
3 "Hand Book of Machine Foundations', Srinivasulu. P and Vaidyanathan. C.V., Tata McGraw Hill Co., Ltd., New Delhi. 
Group III Environmental Engineering
POLLUTION AND CONTROL ENGINEERING – (BCO 3.14)
Water & Noise Pollution and Control: Natural processes, Pollution due to industrial, agricultural and municipal wastes, limitations of disposal by dilution, BOD consideration in streams, Oxygen sag curve, water pollution control legislation. Noise pollution - Sources and effects, Control measures. 
Air Pollution and Control: Pollution and their sources, Effects of pollution on human health, vegetation and climate, Prevention and control of air pollution, Control of particulates Industry and air pollution, Air pollution surveys and sampling, Air quality monitoring, Air pollution control legislation. 
Solid Wastes Management: Sources, Characteristics, Quantities, Collection methods and disposal techniques, Source Reduction, Sanitary land fill, Incineration and pyrolysis, Con1posting a Aerobic and anerobic, Economics of composting, recycling and reuse. 

Hazardous Waste Management: Nuclear Waste, Biomedical Waste, Chemical Wastes, sources and effects, Disposal techniques. 
Ecology and Ecosystems: Impact of development, Relationships of environmental quality, Land use and natural resources management, Causes and effects of environmental pollution. 
Elements of Environmental Impact Analysis: Environmental Impact Analysis of Urbanization & industrialization Environmental impacts of thermal Power Plants, Mining and Radio Activity. 
Environmental Health: Vector Control: Fundamentals of epidemiology, vector borne diseases, types of vectors, Mosquitoes, flies, rodents, rationale of control and naturalistic methods of control. Uses and limitations of pesticides, engineering measures of vector control. 
Food and Milk Sanitations: Relation of food to disease, Principles of food sanitation, Sanitation of kitchens, restaurants and other catering establishments, Quality changes in milk, milk as carrier of infection, Pasteurization of milk, HTST and LTLT processes, Cattle shed sanitation. 
Recommended Books: 
1. "Environmental Sanitations", Salvato, John Wiley & Sons, New York 1982. 

2. "Municipal Rural Sanitation", Eulers, V.M. and Steel, E.W., MCGraw Hill Book Co. New York. 1964 

3. "Text Book of Preventive and Social Medicine", Park. I.E.and Park K. Messrs Banarsidas Bhanot, Latest Edition. 
UNIT PROCESSES IN ENVIRONMENTAL ENGINEERING (BCO 3.15)
Solids Separation And Flow Equalization: Screening, Design of Bar Screen, Limiting velocity, air classification, Magnetic separation, flow equalization, design of equalization tank.
Mixing and Coagulation: Principles of Mixing, Design of turbine and propeller mixing tanks, Flocculators, Peri kinetic, and Orthokinetic, design of paddles, velocity gradients. 
Settling and Floatation: Principles of discrete particle, flocculant, Zone, Compression settling, Stokes law, design of grit chamber and primary settling tank-performance studies, principles of floatation dissolved air floatation vaccum floatations, design of floatation tanks. 
Filtration: Principles of flow through porous media-sand filtration- hydraulics of filter washing, vacuum filtration. 
Disinfection: Principles of disinfection, chemical and physical agents, Mechanism and factors influencing disinfection, Time of contact, pH, concentration, type of organism in chemical disinfection. 
Gas Transfer: Mechanism of gas transfer, Fixed and floating aerators, design of aerators, Air stripping Packed columns and trays. 
Adsorption: Theory of adsorption Isotherms, fixed bed-fluidised beds, break through curves, counter current principles, equilibrium batch adsorption, system design, Leaching, definition and types, Leaching calculation. Principles of evaporation, design of drying beds. 
Kinetics of Biological Growth: Fundamentals of Microbiology of waste water-aerobic, anoxic and anaerobic systems, suspended growth and attached growth processes. Types of biological reactors batch, plug flow, completely mixed reactors, principles of substrate removal, 
Recommended Books: 
1. "Unit Operations in Environmental Engineering", Elangoven, R., and Saseetharan, M.K., New Age International Publishers, New Delhi, 1997. 
2. "Unit Operations of Sanitary Engineering", Lin Vii Rich, John Wiley & Sons., New York, 1961. 
3. "Waste Water Engineering Treatment Disposal Reuse", Metcalf and Eddy, Tata Mcgraw Hill. 
INDUSTRIAL WASTE TREATMENT AND DISPOSAL – (BCO 3.16)
Disposal Effects on Environment: Effects of industrial wastes on streams, land, air,-wastewater treatment plant, water quality criteria, Effluent standards, Process modification, Bioassay studies environmental legislation. 
Pollutants Reduction: Waste minimization, House keeping, Volume and strength reduction, Material and process modifications, recycle, reuse and by product recovery, environmental audit. 
Effluent Treatment: Conventional methods of treatment and disposal of industrial wastes, Equalization and Neutralization, Separation of solids, sedimentation and filtration. Coagulation and flocculation, absorption, chemical precipitation, chemical oxidation, Physico chemical treatment methods,- Removal of dissolved impurities, Residue management, Combined treatment of industrial and municipal wastes. 
Biological Treatment Methods: Principles and methods for removal of suspended impurities and organics, aerobic and anaerobic decomposition of organic matte~ Stabilization Ponds, activated sludge process, Oxidation ditch. 
Advanced Waste Water Treatment: Nitrogen removal- Phosphorous removal, Removal of refractory Organics, removal of dissolved inorganic substances, Chemical precipitation, ion exchange, reverse Osmosis, Electrodialysis. 
Industrial Process and Waste Treatment: Manufacturing process, waste water characteristics, composition, Effects and Appropriate treatment- flow sheets for chemical industries, Petro-chemical industries, refineries, Pharmaceutical, Textiles, Apparel industries, Metallurgical industries, Steel plants, mines, Power industries, Fertilizer plants, Cement industry, Pulp and paper industry, Agro-industries, Sugar Distilleries, food processing industry, meat packing, pickles, poultry, Dairy, Leather tanning. 
Recommended Books: 
1. "Waste Treatment", Rao M.N. and Dutta Oxford and ISH Publishing Ltd. Calcutta, 1979. 
2. "Industrial Waste Pollution Control", Eckenfelder, W.W., McGraw Hill Book Co., New Delhi, 1989. 
ENVIRONMENTAL ENGINEERING STRUCTURES – (BCO 3.17)
Public Water Supply
Source of Water Supply: Surface and underground sources, reclamation and development of source in r/o quality and quantity of water. Development of wells. Storage reservoir balancing and service storage, capacity determination by mass curve method. Intake and transmission system: distribution system: network design. 
Quality & Examination of Water: Necessity for examination of impurities in water. Sampling of water, physical, chemical & bacteriological quality for domestic water supply. Drinking water quality standards and criteria. 
Water Supply And Drainage of Buildings: System of water supply, house connections, metering, internal distribution, Sanitary fittings, pipe joints, Different types of pipes and pipe materials, Water Treatment. 
Unit Operations in Water Treatment Screening; sedimentation and its theory, sedimentation aided with coagulation, flocculation; sand filtration, slow, rapid gravity and pressure filters, Disinfections, Necessary requirements of a disinfectant, methods of disinfecting, different practices of chlorination. 
Introduction & Design of sewers: Terms & definitions, systems of sanitation and their merits and demerits, system of sewerage, choice of sewerage system and suitability to Indian conditions. 
Quantity of sanitary and storm sewage flow, forms of sewers, conditions of flow in sewers, laying of sewers of equivalent section, self cleansing and limiting velocity, hydraulic formulae for flow of sewerage in sewers and their design. 
Construction & Maintenance of Sewers: Sewer appurtenances, Materials for sewers, laying of sewers, testing of sewer pipes, Maintenance, Operations and precaution before entering a sewer. 
House Drainage & Treatment of Sewage: Principles of House drainage, traps, Inspection chamber Indian and European type W.C. Flushing cisterns, soil waste and anti-syphorage pipes, plumbing systems, Unit processes of waste water treatment, screens, grit-chambers, detritus tank, grease skimming tank, grease traps, sedimentation, chemical treatment, aerobic biological treatment, tricking filter (LRTF & HRTF), activated sludge processes, anaerobic treatment, units sludge digesters and biogas plants. 
Sewage Disposal: Dilution, self purification of streams, oxygen deficiency of polluted streams, oxygen sag curve, Deoxygenation and reoxygenation. Dilution in sea water, Disposal by land treatment, Effluent irrigation and sewage farming. Sickness and its preventive measures. 
Recommended Books: 
1. "Sewage & Waste Disposal Engg." S.K. Garg. 
2. "Water Supply & Sanitary Engg." G.S.Birdi 
3. "Water Supply & Waste Water Disposal" G.M. Fair &J.c. Geyer. 
SANITARY ENGINEERING – (BCO3.18)
Sewage And Sewerage Engineering: Definition & Classification of Sewage, Quantity of Sanitary Sewage and Storm Water, Fluctuations in Flow pattern, Design Flow of Sewage, Physico chemical and biological Characteristics, Assessment of Organic Solids by BOD, COD, TOC, THOD & TOD, microbiology of Sewage, Systems and Layouts of Sewerage, Analysis and Design of Sewers under different flow situations, Sewer Sections, Materials for sewers - Laying, Jointing, and Testing of Sewers, Appurtenances and Maintenance, Pumping of Sewage and Pumping Stations. 
Preliminary And Primary Treatments of Sewage: Principles and Objectives of Sewage Treatment, Operation and Design of Bar Rack and Grit Chamber with Velocity Control Devices, Principles of Primary Treatment and Design of Primary Sedimentation Tank, Disposal of Rackings, Gritty tvlaterials, and Sludge Solids. 
Biological Treatment Processes: Objectives of Biological Treatment, Path ways of Decomposition, Aerobic, Anaerobic, and Anoxic Processes, Operation of Design of Conventional Activated Sludge Process with diffuser and Mechanical Aerators, Process Modifications, Analysis and Design of Tricking Filter, High rate and Standard Rate Filters, Low Cost Waste Water Treatments, Principles and Design of Stabilization Ponds, Oxidatio" Ponds and Aerated Lagoons, Rural Sanitations - Operation and Design of Septic and Imhoff Tanks, Excreta Disposal Schemes. 
Engineering Methods of Sludge Disposal: Objectives of sludge disposal, Types and Characteristics of Sludges in a Typical Treatment Plant, Operation and Design of Sludge Digestions, Energy Recovery Aspects regarding Methane Production, Sludge Lagooning, Unconventional Methods of Disposal, Disposal of Sewage by Dilution in Streams, Rivers, and Estuaries, Self purification and Oxygen Sag-curve Analysis, Trophic Status of Aquatic Bodies. 
House Drainage Works: Sanitary Fittings, One Pipe and Two Pipe Systems, General Layout of house Drainage Works, Street Connections. Recycling of Waste water. 
Recommended Books: 
1. "Water Supply and Sewerage", 5th Edn., Steel. E. W. and McGhee, T.J., McGraw Hill International Editions, New York, 1988. 
ENVIRONMENTAL ASSESSMENT METHODOLOGIES – (BCO 3.19)
Environmental Issues Related to Developmental Activities; Nature and characteristics of environmental impacts of urban and industrial developments. Linkages between technology, environmental quality, economic gain and societal goals. Environmental indices and indicators for describing affected environment. Methodologies and environmental systems modeling tools for prediction and assessment of impacts on environmental quality (surface water, ground water, air, soil). Monitoring and control of undesirable environmental implications. Environmental cost benefit analysis. Decision methods for evaluation of environmentally sound alternatives. 
Environmental Health and Safety: Basic concepts of environmental risk and definitions. Hazard identification procedures. Consequence analysis and modeling. 
Environmental Management: Environmental Management Systems, Environmentally sound technology transfer, and international resource sharing issues. International environment treaties and protocols. Case Studies. 
Group IV Irrigation and Drainage Engineering
IRRIGATION ENGINEERING – (BCO 3.20)
Methods of Irrigation: Advantages and disadvantages of irrigation, water requirements of crops, factors affecting water requirement, consumptive use of water, water depth or delta and crop relation, duty of water, relation between delta, duty and base period. Soil crop relationship and soil fertility, sprinkler irrigation-advantages & limitations, planning and design of sprinkler irrigation, drip irrigation, advantages & limitation, Suitability. 
Classification of canals, canal alignment, inundation canals, advantage and disadvantage. Silt theories Kennedy's theory, Lacey's theory, Drawbacks in Kennedy's & Lacey's theories, comparison of Lacey's and Kennedy's theories, Design of unlined canals based on Kennedy's and Lacey's theory, suspended and bed loads. 
Lined Canals

Types of lining, Selection of type of lining, economics of lining, maintenance of lined canals, silt removal, strengthening of channel banks, measurement of discharge in channels, design of lined canals. 
Losses in Canals, Water Logging and Drainage: Losses in canals-Evaporation and seepage, water logging, causes and ill effects of water logging-anti water logging measures. Drainage of land classification of drains-surface and subsurface drains, Design consideration for surface drains Advantages and maintenance of tile drains. 
Investigation and Preparation of Irrigation Projects: Classification of projects, Project preparation-investigations, Design of works and drawings, concept of multi-purpose projects. Major medium and minor projects, planning of an irrigation project, economics & financing of irrigation works, Documentation of project report. 
Tube-Well Irrigation: Types of tube-wells-strainer type, cavity type and slotted type. Type of strata, aquiclude, aquifuge, aquifer, porosity, uniformity coefficient- Theim & Dupuit's formulae, interference of tube wells with canals or adjoining tube wells, optimum capacity, duty and delta of a tube well rehabilitation of tube well. 
River Training Works: Objectives, Classification of river training works, Design of guide banks, Croynes or spurs-their design and classification, ISI recommendation of approach embankments and afflux embankments, pitched islands, Artificial cut-offs, objects and design consideration, river control objectives and methods. 
Recommended Books: 
1. "Principles & Practice ofIrrigation Engg", S.K.5harma 
2. "Irrigation Engg. & Hydraulics", S. R. Sahasrabudhe 
3. "Irrigation Water Power & Water Resources Engg." K. R. Arora 
4. "Irrigation & Water Power Engg." B. C. Punmia Pande, B. B. Lal 
GROUND WATER HYDROLOGY – (BCO 3.21)
Occurrence of Ground Water:
Ground water in the hydrologic cycle, Rock properties affecting ground water, vertical distribution of ground water, types of aquifer, Storage Co-efficient, specific yield. 
Ground Water Hydraulics: 

Darcy's equation- permeability and transmissibility, steady unidirectional flow- steady radial flow to a well unsteady radial flow in a confined, unconfined and leaky aquifer. Multiple well systems, characteristics of well losses. 
Water Well:

Methods of construction of shallow well, methods of drilling deep wells, well completion, well development- yield test protection of well, well rehabilitation, Horizontal wells, Ground water quality, sources of salinity and its analysis, Causes for ground water pollution and its evaluations. 
Basin Management Ground Water: 

Concept of basin management, ground water management, ground subsidence, Concept of artificial recharge, Methods of recharge, waste water recharges for reuse, occurrence of saline water intrusion, Control of saline water intrusion-examples of salt water intrusion 
Ground Water Modeling Techniques:  
Surface investigations of ground water, Geological methods, Remote methods, Remote sensing, geophysical exploration, electrical resistivity method, seismic refraction method, subsurface investigation of ground water, Types of logging techniques, Process media, Analog, Electric analog, Digital Computer models. 
1. "Ground Water Hydrology", Todd, D.K., John Willey &Sons, New york, 1995 
2. "Ground Water", Ragunath, H.M., Wiley Eastern Ltd, New Delhi, 1992. 
3. "Ground Water Resource Evaluation", Walton, w.e. McGraw Hill Book Co. New York, 1970 
OPERATION AND MAINTENANCE OF IRRIGATION STRUCTURES (HYDRAULIC STRUCTURES) - (BCO 3.22)
Division Head Works
Weirs and barrages, layout of a diversion head work and its components, failures of hydraulic structures founded on pervious foundations, creep theory for seepage flow- (Bligh's, Lacey's and Khosla's) 
Dams 

Design of gravity dams, modes of failure and criteria for structural stability of gravity dams, diversion problems in dam, construction of galleries, joints, foundation treatment, types of earthendams, methods of construction, causes of failure of earthendams, spillways, energy dissipators, seepage analysis, seepage control in earthendams. 
Canal Falls Regulator Outlets Escapes 

Types of falls, Design principles, Canal Regulation works, Alignment of the off taking canal, Design of cross regulation and distributary head regulator, Types of canal Escapes, types of canal outlets, Criteria for judging the performance of outlet. 
Flood Forecasting and Flood Control 

Introduction, need, basic data requirements, procedures, Specialized Forecasting Techniques Time series Analysis, flood regulation, regulation of flood plain use. 
Reservoir Regulation 

Purpose, classification, reservoir design studies, operating schedules and guides, operating organization Hydrologic network, Maintenance of hydraulic structures, Types procedure charts, Annual maintenance. 
Recommended Books: 
1. "Irrigation Engineering and Hydraulic Structures", Garg, S.K., Khanna Publishers, New Delhi, 1997. 
2. "Applied Hydrology", Chow, V.T. MC Graw Hill Book co., 1988 
3. "Irrigation and Water Power Engineering", Punmia, B.C. Lakshmi Publications, New Delhi. 
DESIGN AND DRAWING
(IRRIGATION AND ENVIRONMENTAL ENGINEERING) (BCO 3.23)
Irrigation Engineering: 
Design of the following irrigation works are to be worked out and detailed drawings are to be drawn: 
1. Earthen Dams, Sections of different types of earth dams, plan showing drainage systems. 
2. Tank sluice, wing type 
3. Tank surplus weir 
4. Canal Regulator (Head regulator) 
5. Canal drop 
6. Syphon aquaducts. 
Environmental Engineering Works: 
Designs of the following Environmental Engineering works are to be worked out and detailed drawings are to be drawn. 
1. General layout of water supply scheme. 
2. Mixing basin, flocculation and sedimentation tanks. 
3. Slow and rapid filters, service and clear water reservoirs. 
4. General layout for drainage scheme. 
S. Manholes, pumping station, septic tank with dispersion trenches and imhoff tank. 
6. Primary and secondary settling tanks trickling filter and storm water separator. 
Recommended Books:
1. "Structural Design Drawing" Krishnamurthy, P. 

2. "Design of Minor Irrigation and Canal Structures", Satyanarayanamurthy, C. Wiley Eastern Limited. 

3. "A Text Book of Water Supply Engineering", Gharpure, V.N., Allied Publishers Limited. 

WATER RESOURCES MANAGEMENT – (BCO 3.24)
Scope of water resources management, global trends in water utilization, crop water requirements and irrigation planning, modern irrigation methods, water logging hazard mitigation. Drainage design, hydropower systems management, economic analysis of water resource projects. Flood control studies. 
WATER POWER ENGINEERING – (BCO 3.25)
Basic principle of hydro power generation, Hydropower Project Planning, Site selection, Hydropower development, Reservoir storage, Assessment of power potential, Hydrologic Analysis. Flow duration and power duration curves, dependable flow, design flood, reservoir operation . Hydraulic design of hydropower plants, intakes, hydraulic turbines, centrifugal and axial flow pumps, conduits and water conveyance. 
Performance characteristics of turbines, specific and unit quantities, electrical load on hydro turbines, Power house dimension and planning, Water hammer and surge analysis, Surge tanks, small hydro power development, tidal plants current scenarios in hydropower development, socioeconomic conditions and national economy. 
Section A (Architect)
ADVANCED ENGINEERING MATHMATICS – (AA 1.1)
Differential Calculus:
Introduction, functions of several variable, Partial Differentiation, Homogeneous function, Euler's Theorem, Total derivatives, Taylor's theorem for function of two variables, Maxima & Minima of function of the variable, Lagrange's method of undetermined multipliers. 
Partial Differential Equations: 

Introduction, formation of partial differential equations, method of separation of variables, differential equation of the first order & first degree. Application of differential equations of first & higher degree. 
Matrices: 

Definition, Properties of matrix, addition, subtraction & multiplication. Inverse of a matrix, elementary transformation and theorem. Rank of a matrix, Caley Hamilton Theorem 
Integral Calculus: 

Integration by substitution, by parts and by partial fractions. Integration of trigonometric and irrational functions. Reduction formulae for indefinite integrals involving powers of circular functions of x and products of Sinx and Cosx. Elementary ideas of definite integrals and their calculations. Simpson rule for approximate integration. Lengths of simple curves. Volumes and surfaces of solids of revolution. Mean value and root-means-square value. Double and triple integrals and their simple applications. 
Probability & Statistics: 

Concept of probability, laws of probability, Binomial, Poisson Normal Distribution. The t- distribution, working rule. Nature & Purpose of Mathematical statistics, Tabular & Graphical representation, sample mean & variance. 
Numerical Methods:
Introduction, Numerical analysis including solution of equations graphically, iterational Newton Rapson's or successive substitution methods, Rule of false position (Regula Fabi). Numerical integration and differentiation. 
Recommended Books:
1. "Advance Engineering Mathematics" by H.K. Dass, S. Chand & Co. Ltd. New Delhi. 
2. "Advance Engineering Mathematics" by Ervin Kreysviz, New Age International (P) Ltd. New Delhi. 
ADVANCED STRENGTH OF MATERIALS – (AA 1.2)
Introduction
Concept of 3 d stress and strain, their relationship, compatibility relation, Airys function, St.Venanat’s principle, Castigliano's theorem. 
Indeterminate Structures: 

Conditions for statically indeterminacy, integration method, continuous beams and the principle of three moments, use of energy methods for solving indeterminate beam problems, redundant frames. 
Curved Beams: 

Bending of beams with largomitial curvature, circumferential stress, location of the neutral axis application to beams with rectangular and trapezoidal cross-section, stress in crane hooks, application to the indeterminate case of circular rings and chain links. 
Unsymmetrical Bending: 

Properties of beam, cross-section, and slope of the neutral axis, stress and deflection in unsymmetrical bending, determination of shear center and the flexural axis (for symmetry about both axis and for symmetry about only one axis) for I section and channel section. 
Rotating Disks and Cylinders: 

Stresses in uniform rotating disk, rotating disks of uniform strength, stresses in rotating cylinders. 
Helical & Leaf Springs: 

Deflection of springs by energy method, helical springs under axial load and under axial twist (respectively for circular and square cross-sections ) axial load and twisting moment acting simultaneously on circular cross-section of open and closed springs, laminated springs. 
Torsion of Non-Circular Sections & Hollowed Sections: 

Torsion of a general Prismatic Bar, Prandtl's Membrane Analogy, Torsion of thin rectangular solid bar subjected to a Torque 'T'. Torsion of Hollow section (Bredt Batho Theory), Torsion of Thin Walled Multiple Cell Closed Sections, Shafts with one or more Holes at any Cross-Section. 
Recommended Books: 
1. "Advanced Strength of Materials" Praveen Pachavri Pragati Prakashan Meerut. 
2. "Strength of Material" P. S. Lehri S. K. Kataria New Delhi 
3. "Strength of Material" P. S. Khurmi S. Chand & Co. New Delhi. 
COMPUTER PROGRAMMING AND NUMERICAL METHODS - (AA 1.3)
Computer Programming:
Block diagram of computer, associated peripherals, memories, RAM, secondary storage devices; Introduction to computer languages, operating system, compilers and assemblers. 
Introduction to DOS, its features, basic internal and external commands. 
Introduction to windows and its features 

Introduction to MS-Word, document creating, editing, printing and saving, spell check and mail merge. Introduction to C++ language, structure of C++ programme, creating source file and compiling and linking, tokens, keywords, identifiers and data structures, symbolic constants, variables, operations, control structures. 
Functions and their types, concepts of object oriented programming structures (OOPS), classes and objects. 
Operator overloading concepts and type conversions, Inheritance, pointers, virtual functions and polymorphism. 
Input output operations, files, file pointers and their manipulations, sequential input/output operations, random access, error handling during compilation. 
Programme development tools and implementing simple programmes. Numerical Methods 

Numerical Methods 
Simultaneous Linear Algebraic Equations 

Gaussian Elimination, Gauss Jordan Method, Jacobi and Gauss Seidel iterative methods, solution of ill conditioned equations, Errors and approximations, Round off and truncation errors, computer application to truss analysis problems. 
Eigen Values & Eigen Vectors: 

Power method, Sweeping Techniques, Jacobi iteration, Computer application to stability and Dynamics Problems. 
Solution of Transcendental and Polynomial Equations 

Graffe's root squaring method, Bairstow's method, Newton and Modified Newton Raphson methods, Iterative methods, computer applications to the calculation of back water curve in open channel flow. 
Numerical Differentiation And Integration: Numerical differentation, Numerical Integration, Open and closed Quadrature, Gaussuan quadrature, Trapezoidal and Simpson's rule, Computer application to the calculation of deflection for a nonprismatic beam, Computation of earth volume in surveying. 
Interpolation: 

Newton's forward and backward interpolation, Long range interpolation, curve fitting method of least squares, computer application to fit stress and strain curve of concrete. 
Newmark’s Method:
Deflected shape of statically determinate beams, prismatic non prismatic beams, concentrated load, udl, varying loads using Newmark's method. 
Ordinary First Order Differential Equations: 
Taylor's series method, Euler's method, Modified Euler's method, Runge Kutta's method, Milne's predictor corrector method, Adams predictor corrector method, Computer application to dynamics, water tank to blast loading. 
Boundary Value Problems Using Finite Difference Approach: 

Finite Difference operators, Application to deflection of beams, Buckling of columns, Partial differential equations, Elliptic equations, Explicit method, computer application to temperature distribution and seepage problems, Crank Nicholson method for parabolic equations, Application to consolidation problems, Explicit method to Hyperbolic equation, Application to vibration of a string and water hammel problems. 
Recommended Books: 
1. "Numerical Methods in Science and Engineering, A Practical Approach, Edition 2", Rajasekaran, 5, Wheeler Publishing, 1999. 
Soil Exploration and Selection of Foundation: 

Introduction-Objectives of soil exploration-disturbed and undisturbed sampling-depth of soil exploration number and disposition of bore holes-Geophysical methods-penetration tests-Requirements of good foundation-factors governing location and depth of foundation-Different types of foundation-choice of types of foundation, Foundation in expansive soil 
Bearing Capacity: 

Bearing capacity, Types of Failure-Terzaghi's formula-Skempton's formula-IS formula-Effect of water table, shape of foundation, inclination of load and eccentricity of load on bearing capacity-Allowable, bearing pressure-bearing pressure based on 'N' Value-plate load test-methods of improving bearing capacity-contact pressure distribution below footing and raft. 
Earth Pressure: 

Lateral earth pressure-plastic equilibrium in soil-Rankines theory-Surcharge-Inclined backfill-Soil stratification-Coulomb's Theory-Graphical methods (Rebhans & Culmann's)-Drainage of backfill, Sheet pile walls-types-cantilever sheet pile walls in cohesion less and cohesive soil-anchored sheet pile walls free earth support method and fixed earth support method. 
Pile Foundation: 

Functions of pile-Classification of piles-relative merits-static and dynamic formulae-pile load test-pile spacing and group action-Design of pile group-settlement of pile group-negative skin friction-under reamed pile foundation 
Well and Raft Foundations: 

Well Foundation-shapes of wells-Grip length and bearing capacity-forces acting on well foundationnBanerjees and Gangopadhayay's analysis-IRC method-individual components of a well-sinking of wells Eractification of titles and shifts Raft Foundation-common types of raft foundation-principle of design 
Recommended Books: 
1. "Soil Mechanis and Foundation Engineering", Punmia, B.C, A. Saurav & Co. Madras, 1988. 
2. "Foundation Engineering" Kasmalkar, BJ, Pune Vidyarthi Griha Pradahar, Pune,1989 
3. "Soil Mechanics and Foundation Engineering" K.R Arora, Standard Publishers and Distributors, 1997. 
REINFORCED CONCRETE STRUCTURES AND ADVANCED CONCRETE TECHNOLOGY - (AA 1.5)
Material 

General Introduction, Loads & forces, Reinforced cement concrete, Advantages & disadvantages of RCC construction, concrete and reinforcing materials, grade and properties of concrete, Basis for Design, Inspection & Testing of structures. 
Design by Working Stress Method: 

Introduction, end supports, assumptions, Permissible stresses in concrete & steel reinforcement. Design consideration for shear stresses, bond & Torsion in beams. General consideration of design of slab flanged beams, columns, foundations, stairs, retaining walls and reinforced brickwork. 
Water Storage Tank: 

Introduction, Design, requirements of materials & Design considerations of Tank resting on ground, overhead Tanks and underground tanks. 
Prestressed Concrete: 

Introduction, Advantages & Disadvantages of prestressed concrete over RCC, steels and concrete for prestressed concrete. General design requirements of prestressed concrete . 
Advanced Concrete Technology 
Concrete Making Materials: 
Composition and properties of Portland cement, tests on physical properties, consistency, setting time soundness, strength, cements of different types, composition, properties and uses with special emphasis for different constructional and weather conditions, IS specifications. 
Aggregates, Classification, Mechanical Properties, deleterious substances in aggregates, Bulking of sand, Alkali Aggregate reaction, Grading requirements, IS Code specifications. 
Water: Requirements of water for concrete making IS Code specifications. 
Admixtures: - Accelerators, Retarders, water reducing agents, Plasticisers, Air entertaining agents. 
Fresh Concrete and Hardening of Concrete:
Workability, Factors affecting workability, Tests for workability, Segregation, Bleeding, Mixing of concrete Compaction of concrete, Ready mixed concrete, Pumped Concrete, Shotcrete. Factors affecting strength of concrete, Curing of concrete, Matrurity of concrete, Micro cracking and autogeneous healing, Evolution of heat and expansion, Shrinkage of concrete, Factors affecting shrinkage of concrete 
Durability of Concrete And Testing of Hardened Concrete: 

Permeability, Chemical attack, Sulphate attack, quality of water, Marine atmosphere, Methods to improve durability, thermal properties of concrete, fire resistance, Resistance to abrasion and Cavitations, Acoustics properties, Compression test, Split Tension test, Flexure Test, Test for Bond strength, IS Code provisions, Factors affecting strength test results, Accelerated strength tests, stress strain characteristics, Determination of modulus of elasticity, electrodynamics determination method, In situ strength determination, variation in test results, Distribution of strength, standard deviation - creep of cone and factors which influence it. 
Mix Design: 

Basic considerations, Factors in the choice of mix proportions, Mix design methods, ACI method, IS method, Mix proportions for weigh batching and volume batching, correction for moisture content and bulking, yield of concrete, Design of high strength concrete mixes. 
Special Concretes And Concrete Composites: 

Light weight concrete, Types, Light weight concrete, Aerated concrete, No fines concrete, High Strength concrete, Heavy weight concrete for radiation shield, Fibre reinforced concrete, Ferrocement, Polymer concrete, High Performance Concrete, Their properties and applications. 
Rehabilitation of Concrete Structures: 
Cracks in concrete, Types a Intrinsic cracking, structural cracking, causes and remedies, Plastic cracks causes and remedies, Thermal contraction cracks, Long term drying shrinkage cracks, Crazing, Sulphate attack craCiks, Alkali aggregate reaction cracks. Repair techniques, Materials for repair, Epoxy adhesive injections and mortars, Repair and strengthening of concrete structures by bonded steel plates. 
Recommended books:
1. "Concrete Technology" Orchard, D.F., Vols.1 &2,1963. 
2. "Concrete Technology" Shetty, M.S., S. Chand & Co., New Delhi, 1998 
3. "Design of Concrete Mixes", Krishnaraju, N. Sehgal Educational Consultants & Publishers Pvt. Ltd., Faridabad,1988 
DESIGN OF STEEL STRUCTURES - (AA 1.6)
Introduction to stability and buckling concepts, Structural steel and properties, Riveted, bolted and welded connections, Working stress and plastic design methods, Design of tension, Compression and flexural members (including built up members), Column bases, Roof trusses. 
Section B (Architech)
PROFESSIONAL PRACTICE AND ARCHITECTURAL ENGINEERING - (BA 2.1)
PROFESSIONAL PRACTICE

• Profession- vocation, trade union vis-a-vis professional activities, social obligations of profession, architectural professional association its role and responsibilities. 
• Architects Act 1972/87. Council of Architecture- its roles & responsibilities 
• Code of professional conduct 
• Condition of engagement and scale of professional fee. 
• Copyright Act as applicable to architectural work. 
• Architectural competition. 
• Concept of Contract and Arbitration 
• Duties and liabilities of architects and contractors. 
• Articles of agreement, execution of work and payments. 
• Arbitration Act, its application and scope. 
• Valuation and valuation methods. 
• Tenders, types and the process of calling, scrutiny and selection system. 
• Pre-tender qualification and registration of contractors. 
• Office organization and management, expenses, structure, salaries and overheads, role of designs staff and supporting managerial staff. 
• Personal management and training responsibilities.
BUILDING BYELAWS 

• Building rules & regulations applicable to important Metropolitan centres. 
• Need for controls at various levels of Town Development. 
• Study of Byelaws of Urban Estates of Important states. 
• Study of National Building code of I.S.I.
• Study of requirements of submission, drawings with services as required by Estates Officer. 

FINISHES, MATERIALS AND SPECIFICATIONS – (BA 2.2)
Materials & Finishes 
Building Materials: 
(a) Timber: Type of timber, seasoning of timber, defects and decay of timber, market rate and uses of timber. 
(b) Water proofing materials, such as Bitumen and water proofing felts 
(c) Surface finishes: White wash, Distemper, paints and varnishes, (type, application, advantages, disadvantages) 
Materials: 
The study of manufacturing process, casting, characteristics, form and uses of cast iron, wrought iron, steel, stainless steel, aluminum as building materials, various structural member sections and joinery in steel and aluminum 
Specification 
Introduction to the importance of specifications, their functions, different types of specifications, detailed specifications for various basic building materials, studio exercise related to specifications for small building project, standard P.W.D specifications. 
Writing specifications for Civil works as: 
•   Damp proof course   

•   Brick masonry   

•   Concreting   

•   Flooring   

•   Plastering and pointing   

•   Timber doors and windows   

•   Steel doors and windows   

•   Painting, Varnishing   

•   Services, Sanitary fixture and Electrical wiring   
BUILDING SERVICES – (BA 2.3)
Sanitation:
Importance and basic approach. Location of sanitary units. House drainage system. Sewers materials, workmanship, septic tanks, testing of drains, gradients, ventilation, local bye-laws, maintenance traps of various types. Planning and layout of lavatory blocks, different types of sanitary fittings and their installation, selection and testing of fittings. Layout of sewers and drains in various types of buildings. 
Domestic Water Supply: 

Meter chambers, overhead and underground tanks, pump houses, installation, selection and testing of pressure fittings. Domestic hot water supply. Layout of water supply system in buildings of various types. 
Drainage, Sewerage and Sewage Disposal: 

Sewage disposal, systems for small projects, treatment plants, gas plants, disposal of refuse, incinerator, refuse disposal in high rise buildings, treatment of industrial refuse. Refuse and pollution problem. External drainage and sewerage and sewerage systems. 
Acoustics: 

Basic problems, criteria and terminology Transmission of sound in rooms, speech privacy between offices, co-efficient, classification and selection of acoustical materials, acoustics of auditorium, schools, religious buildings, recommendation for acoustical treatment. 
Air-conditioning, Heating and Ventilation: 

Different types of heating equipment viz radiators, converters, electric radiant panel heaters, Requirements of comfort conditions, temperature control, humidity control. Mechanical ventilation, plenum system, exhaust system, fans exhaust and blower fans, air filters of different types, air-conditioning plants and layout of ducts for cinema, auditoriums, offices, hotels etc. 
Fire Fighting: 

Cause of fire, spread of fire, fire fighting equipment and different methods of fire fighting, sprinkles, fire regulation and requirements of fire insurance, fire fighting in high rise buildings. 
Electrical Services: 

General distribution of electric power in towns, sub-stations for small schemes and industrial units, meter rooms, electrical installations in buildings, electrical Wiring-different materials employed and specifications, electrical appliances and electrical services, earthing, bye-laws pertaining to electrical installations. Different types of artificial lighting systems. Lighting systems for residential building, public buildings, hotels, cinemas, hospitals, exhibition halls, libraries, schools, colleges, scientific laboratories etc. 
Recommended books:
1. “Building Materials” Rangwala 
2. “Building Materials” Parbin Singh 

ADVANCED STRUCTURAL DESIGN – (BA 2.4)
Design of Reinforced Cement Concrete (RCC) Structures Building Frames, liquid retaining structures, Earth retaining walls, Flat slabs, Staircases. 
Design of steel structures - Plate grinders, gantry grinders and steel bridges. 
ENVIRONMENTAL ENGINEERING – (BA 2.5)
Sanitation 
Importance and basic approach. Location of sanitary units. House drainage system. Sewers materials, workmanship, septic tanks, testing of drains, gradients, ventilation, local bye-laws, maintenance traps of various types. Planning and layout of lavatory blocks, different types of sanitary fittings and their installation, selection and testing of fittings. Layout of sewers and drains in various types of buildings. 
Water Supply and Drainage of Buildings: 

System of water supply, house connections, metering, internal distribution, sanitary fittings, pipe joints, Different types of pipes and pipes materials, water treatment. 
Unit Operations in water treatment screening; sedimentation and its theory, sedimentation aided with coagulation, flocculation; sand filtration, slow, rapid gravity and pressure filters, Disinfections, Necessary; requirements of a disinfectant, methods of disinfecting, different practices of chlorination. 
Environmental Health: 

Vector Control: Fundamentals of epidemiology, vector borne diseases, types of vectors, Mosquitoes, flies, rodents, rationale of control and naturalistic methods of control. Uses and limitations of pesticides, engineering measures of vector control. 
Food and Milk Sanitations: Relation of food to disease, Principles of food sanitation, Sanitation of kitchens, restaurants and other catering establishments, Quality changes in milk, milk as carrier of infection, Pasteurization of milk HTST and LTLT processes, Cattle shed sanitation. 
Disposal Effects on Environment: 

Effects of industrial wastes on streams, land, air wastewater treatment paint, water quality criteria, Effluent standards, process modification, Bioassay studies, Environmental legislation. 
Public Water Supply Source of Water Supply: 

Surface and underground sources, reclamation and development of source in rlo quality and quantity of water, Development of wells. Storage, reservoir, balancing and service storage, capacity determination by mass curve method, Intake and transmission system: distribution system: network design. 
Recommended books

1. "Environmental Sanitations" Salvato, John Wiley & Sons, New York 1982. 

2. "Waste Treatment" Rao M.N. and Dutta Oxford and IBH Publishing Ltd., Cu\cutta, 1979. 

3. "Sewage & Waste Disposal Engg." S.K. Garg 

4. "Water Supply & Waste Water Disposal" G.M. Fair &J.c. Geyer 
ELEMENTS OF TOWN PLANNING AND ARCHITECTURE (BAO 3.1)
Introduction 

General Planning concepts in Town Planning, History of town Planning in India, Early settlements to New towns, elements of city plan, planning attributes and level of planning, survey for town planning, Importance of climate, Topography, Drainage and water Supply in selection of site for development. 
Contents of Development Plans: 

Scope and Content of Master plan, Regional plan, Structure plan, Detailed development plan, Urban renewal, planning standards for Neighborhood, Basic Principles in planning various land uses, Residential, Commercial, Industrial, - Transportation, Recreational, Agriculture, Utility and services. 
Planning Legislations: 

Evolution of planning legislation in India, Organizations and administration of planning agencies at National, State, Regional level and Metropolitan Level, Tamil Nadu Town and Country Planning Act 
Introduction to Architecture: 

Building Bye Laws - Function of Local Authority, Provision of Building regulations - Building Materials, Socio, Cultural Conditions, Economic and Technological factors in Architecture, Principles of Building Planning, Aspect, Prospect, Furniture requirements, Roominess - Grouping, Circulation- Flexibility, Privacy, Sanitation, Elegance, Economy, Practical Consideration. 
Basic Elements of Architecture: 

Principles of Architectural Composition, Unity, - Contrast, Rhythm, Proportion, Scale, Balance and Symmetry, Character, Harmony, Colour - Light and Shade, Solids and Voids. Principles relating to function, strength, appearance. 
Interior planning and treatment, Interior Decoration, Furniture and fittings, thermal and acoustics insulation. 
Recommended books
1. "Town Planning'~ Rangwala S.c., Krishanaraju, N. Charlour Publishing House, Anand, Gujarat 1985 . 
2. "Design Fundamentals in Architecture', Pramar V.S., somaiya Publications Pvt. Ltd, New Delhi. 
3. "Fundamentals ofTown Planning", Hiraskar GK. Dhanpat Rai & Sons New Delhi. 
4. "Urban and Regional Planning", Gowda, S., Prasaranga, University of Mysore, 1986 
REHABILITATION OF STRUCTURES - (BAO 3.2)
Introduction 

Strength, permeability, volume changes and thermal properties of concrete.
Cracks: 

Cracks in concrete, intrinsic cracking and structural cracking, - causes and remedies, plastic cracks, causes and remedies, Thermal contraction cracks, Long term drying shrinkage cracks, Sulphate attack cracks, Alkali aggregate reaction cracks. 
Materials for Repair: 

Materials for Repair: Concrete chemicals, special elements for accelerated strength gain, Expansive cement Polymer concrete, Sulphur infiltrated concrete, Ferrocement, Fiber reinforced concrete. 
Repair Techniques: 

Repair techniques: Rust eliminators and polymers coating for steel bars during repairs, foamed concrete, mortar and dry pack, Vacuum concrete, Gunite and shotcrete,- epoxy injection, Mortar repair for cracks, shoring and under pinning. 
Non- Destructive Testing: 

Non- Destructive Testing: Ultrasonic and sonic tester, Flaw detectors, Rebound test hammers, strength evaluation of existing structures. 
Recommended Books: 
1. "Properties of Concrete", Neville AM, The English Language Book Society & Pitman Publishing. 
2. "Repair of Concrete Structures", Alien RT and SC Edwards Blake & Sons UK. 
ADVANCED ARCHITECTURAL DESIGN - (BAO 3.3)
BUILDING:
a) Community center (Bank, Post office, Panchayat Ghar, Dispensary, Village house, School etc.) 
b) The study of a historical buildings and design of small buildings in a historical set up like library, museum art gallery or sarai 
CONTENT:
Design of public building with complex functions and technicalities, Nature of urban complexes, scale and other elements of urban design to be incorporated. 
TOPICS:
The design programme includes 
a) Auditorium, Cinemas, Theatres 
b) Specialized laboratories and housing 
Study of an urban complex as a prototype so as to have a detailed study of various aspects in planning eg. Urban activity services and construction methods and phenomena of social utilization, growth and change shall be the focus of the study. 
INTERIOR DESIGN – (BAO 3.4)
Introduction 
Nature - Purpose of interior design decorations, human environment, nature of good design, elements of interior design, line, form, texture, proportion, balance, rhythm unit, repetition, gradation, emphasis, unity, pattern, character, contrast, principles of design. 
Selection, Circulation and Human Scale: 

Components of building orientation, building entrance, configuration of path, pathspace relationships, form of circular space with building examples, Human scale and movement with reference to function and furniture. 
Interior Design in Current Practice: 

Function and planning, working space, living space, public spaces and special purpose interior, space requirements; of various purposes such as hotel, restaurant, office, auditorium, banks, schools with reference to IS codes. Sample design of household furniture, interior layout of living room, dinning room, bed room, kitchen, toilet, office, library and show room. 
Colours and Interior: 

Effect of colour in interior, colour scheme, emotional effect of colour, matching colour with furniture, flooring material and environmental choice of paints, murals, sculptures and related matters, use of natural and synthetic bUilding material, thermal and acoustic treatment, wall and floor coverings. 
Lighting: 

Classification of lighting, general and load lighting, artificial light sources, spectral energy distribution, colour temperature, colour reading study of lighting accessories and their choice, Design of modern lightings, Iightings of stores, offices, schools, hospitals and houses. Electrical and plumbing layout of a residential building. 
1. "Design Strategies in Architecture an Approach to Analysis Form'~ Geoffrey, H., Baker, Van Nostrand Publications, London 
2. "Acoustics Design and Practice", Suri S.L., Asia Publishing house, New York. 
3. "Ineriors: Perpespective in Architectural Design Graphics" SMA Publishing C-o., Ltd. 
4. "Architectural Design", Pickering. E., John Wiley and sons, London. 
LANDSCAPE ARCHITECTURE – (BAO 3.5)
History and Modern Trends: 

Introduction to landscape architecture, its importance for human well-being. Early experiments and development. Integrating buildings and landscape, indoor and outdoor spaces, form, colour and texture. 
Landscape Planning: 

Landscape planning of large township and estates. Landscape planning for individual building projects. Landscape planning for public spaces, educational institutions. Site developments by exploiting natural forms. Problems of earthwork, grading of alignments, circulation and utilities. 
Plantation: 

Local plants, materials and adoption for landscaping with reference to behaviour and climate, field identification of a few Indian plants and flowers and study of their ecological characteristics. 
Environmental Design: 

Application of principles of architecture .and landscape for environmental design of projects. 
DISASTER MANAGEMENT FOR BUILDINGS – (BAO 3.6)
An introduction to Disaster Management 
Disaster training 
Impact of disasters 
Community based approach to cope with disasters Safety management 
Disaster mitigation 
Disaster management in the new millennium Problems and design issues 
General requirements, principles and measures for building design for fire, floods, cyclones, avalanche and earthquake 
Special construction technique 
ADVANCED COMPUTER APPLICATION FOR ARCHITECTURE - (BAO 3.7)
Topics 

What is CAD, Auto CAD? Advantage of Auto CAD, Invoking Auto CAD, Auto CAD Screen Layout: Status bar, tool bar, screen menu, Pull down menus, dialogue boxes, Graphic cursor, Graphics area, labeled buttons, radio buttons, check boxes, list boxes, drawing editor, file handling, commands (utility commands) 
File: 

Opening new file, editing on existing file, saving existing/quitting Auto CAD (open, new, save, quit, end commands) 
Editing Commands: 

Cut Copy, Paste, and Draw Commands: line, Trace, Ortho mode D line, M line M 1 style, P line, Spline X line. Ray, Sketch, Circle, Arc, Donut, Ellipse, Solid, Polygon, Blip mode, Aperture, color selection Procedure, 
Select Object:
Prompt snapping: end, mid, center, node, nearest, tangent, quadrant. 

Transparent commands & repeat commands, Help, Undo, Redo, Oops, erase, Redraw, Regen, fill, absolute, Relative Polar Units, Limits Grid, Snap object snaps, ISO mode, filters(Drawing aids),function keys, Editing commands, trim, break, extend, offset, stretch, fillet, chamfer, move, rotate, scale, explode, P line, P edit, mirror, Copy, point,array,hatch,3d face, grips, 3d Objects, Setting variable: Pd mode, Pd size, fill, Zoom, center, left, dynamic, scale, Rt zoom. Elevation, thickness Line type, It Scale Layers, DDL, modes-change, chprop, 
Enquiry command: 10 List, Db list, Area, Dist, v-point 1, 1, 1, plan. 
Basic Skills: 

Equivalent of traditional design related activities of drafting points and lines: Tracing and sketching in new design environment. 
Representation 

Scale, plans, sections, elevations, axonometric and oblique projections and perspective projections. 
Manipulation 

Transformation, repetition, extension. 
CLIMATOLOGY AND ARCHITECTURE – (BAO 3.8)
Fundamentals:
• Importance of studying Building Climatology 
• Elements of climate 
• Interrelationship of climatic elements and psychometric chart 
Climatic Zones 
• Tropics and climatic zones in the tropics 
• Macro and micro climate 
• Role of climate with respect to shelter 
• Study of various indigenous shelters in response to various climate zones in the tropical                                                                                 belt in general and of India in particular 
• Principal of town planning in Hot dry and Hot humid climatic zones. 
Thermal Comfort
• Definition and explanation of thermal comport 
• Human heat balance, physiological comport 
• Relationship of climatic elements with thermal comport 
• Thermal stress index 
• Bio-c1imatic chart, effective temperature and corrected effective temperature histogram and the uses. 
Movement of sum
• Understanding the movement of sun across the sky 
• Solar chart its importance 
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