DETAILED SYLLABI OF BTECH (CIVIL) COURSES (w.e.f from Autumn 2018)
CE103 Engineering Graphics (1L-0T-3P : 4 Cr, 7Hr)
Pre-requisite – None

Introduction to IS code of drawing; Conics and Engineering Curves – ellipse, parabola, hyperbola, cycloid, trochoid, involute; projection of lines – traces, true length; projection of planes and solids; sold objects – cube, prism, pyramid, cylinder, cone and sphere; projection on Auxiliary planes; Isometric projection, isometric scale; section of solids – true shape of section; Introduction to CAD tools – basics; Introduction of Development and Intersection of surfaces. 
COURSE OUTCOME:
1)
Develop knowledge about the standard techniques to represent the shapes and dimensions of an object in a scaled drawing.

2)
Interpret the shapes and dimensions of the objects from the drawings 

3)
Develop knowledge to communicate visually with similarly trained persons about the shapes and dimensions of objects.
Text Books
1. N D Bhatt, Elementary Engineering Drawing, Charotar Book Stall, Anand

2. V Lakshminarayanan, Engineering Graphics, R S VaishWanar, Jain Brithers, New Delhi

References
1. A M Chandra, S Chandra, Engineering Graphics, Narosa
2. P. J. Shah, Engineering Graphics, S. Chand 
 CE220 Building Construction and Drawing  (2L-0T-2L:4Cr, 6Hr)

 

Prerequisites: None

Types of Buildings; Components of a Building; Earthwork and excavation; Functions of foundations; Essential requirements of a good foundation; Types of foundations; Bonds in brick work; Brick laying; Types of Stone Masonry; Location and types of doors and windows; Requirements of a good stair; Different types of stairs; Types of roofs- Pitched roof, flat roof, curved roof, trussed roof; Types of shoring and scaffolding and its suitability; Painting on different surfaces; Defects in painting; Principles of planning- Orientation, Functional requirements, Building Byelaws.

Practicals:

· Symbols for Materials, Doors and Windows, Sanitary fittings. 

· Different types of foundations

· Doors and Windows

· Stairs

· Roof truss

· Plan, Elevation and Section of-Single Storeyed, Multi Storeyed flat roofed buildings.

· Introduction to use of Softwares.

COURSE OUTCOME:
1)
Identify the factors to be considered in construction of buildings and develop the construction practices and techniques.

2)
Define the engineering principles relevant to civil engineering materials.

3)
Select appropriate material for construction and finishing of building.

4)
Identify the components of building, doors, stairs and differentiate various types of building materials depending on its function.

5)
Plan various construction related activities.

6)
Assess various precautionary measures pertaining to construction materials.

7)
Develop graphical skills for communicating concepts, ideas and designs

8)
Operate Computer Aided Design and Drafting practice

9)
Develop drawings for conventional structures using practical norms.
Text and References

1. V. B. Sikka, A Course in Civil Engineering Drawing, Kataria and Sons, Pvt Ltd.

2. R. S. Malik and G. S. Meo, Civil Engineering Drawing, Computech Publication Ltd.

3. Rangwala, Civil Engineering Drawing, Charotar Publishing House.

CE221 Building Materials & Technology  (3L-0T-P0: 3Cr, 3Hr) 

 
Pre-requisite – None 

Introduction: Introduction to structures of solids, ductility, brittleness, strength, stiffness, durability, hardness, toughness; Weakness of materials, Introduction to building materials. 

Cement & aggregate: Chemical composition, manufacturing, physical characteristics, hydration, properties of cement compounds, different types of cements, tests on cement. Coarse and fine aggregates, Influence of aggregate on the properties of concrete, aggregate selection. 

Concrete: Fresh Concrete: Batching, Mixing, workability, effect of admixture, Hardened Concrete: mechanical properties of hardened concrete, Water-cement ratio, Porosity, Curing of concrete, Design of concrete mix: IS code recommendation.

High performance concrete: introduction to special concretes, acid resistant concrete, roller compacted concrete etc.

Bricks and stones: Clay bricks – classes and qualities; Production: Raw materials, drying and burning, Strength and durability, mortar for masonry and strength of masonry. Hollow concrete bricks, fly ash bricks, aerated autoclaved concrete blocks. Stones for construction.

Glass:  Various types of glasses, strengthening of glasses, uses.

Tiles and flooring materials: use of tiles, materials - ceramic and other types of tiles, stone slabs and other flooring materials, interlocking concrete blocks.

Metals: Steel for reinforced concrete and prestressed concrete construction, structural steel sections, aluminium, galvanized steel, stainless steel, Roofing sheets.

Timber and wood products: Uses of timber in construction, engineered wood – plywood, particle board, etc.

Deterioration of building materials: Corrosion, chloride and sulphate attack on concrete, alkali-aggregate reaction, acid aggregate reactions.

 COURSE OUTCOME:
1)
Identify the materials required for constructions and their purposes

2)
Analyze the building materials based on their sources

3)
Examine and Evaluate the physical, chemical and engineering properties of different building materials e.g. strength, stiffness, ductility, brittleness, durability, hardness, toughness, etc. 

4)
Recommend the methods involved in using some of the most commonly used construction materials
Text Books:

1. Neil Jackson and R. K. Dhir, Civil Engineering materials, Macmillan Education, UK, 1997.

2. S. C. Rangwala, Engineering Materials, Chaortar Publishing House, Anand, 2014.

Reference Book:

1. A. M. Neville and J. J. Brooks, Concrete Technology, 2nd Ed., Prentice Hall, 2010.

CE 222Concrete & Structure Lab  (0L-0T-2P: 2Cr, 4Hr)
 
Pre-requisites –  None
Determination of initial & final setting time of cement

Compressive strength of cement and concrete

Soundness of cement

Sieve analysis of aggregates






Specific gravity

Water absorption of aggregates

Bulking of sand.

Workability of concrete by slump test

Splitting tensile strength of concrete

Tensile strength & elongation of reinforcing bars. 
Reference Books:

1. A. M. Neville and J. J. Brooks, Concrete Technology, updated, Addison Wesley Longman,  International student edition 1999.

2. Neil Jackson and R. K. Dhir, Civil Engineering materials, Macmillan Fourth edition 1988.

3. S. C. Rangwala, Engineering Materials, Chaortar Publishing House, Anand, 1985 
CE228 Engineering Geology  (L2-0T-0P: Cr2,  Hr2) 

 
Pre-requisites - None

Introduction  –Introduction to Geology and Engineering Geology, Branches of geology useful to civil engineering, scope of geologicalstudies in various civil engineering projects. Physical properties of minerals, susceptibility of minerals toalteration, basic of optical mineralogy. Rock forming minerals, megascopicidentification of common primary & secondary minerals.

Physical  Geology - Weathering. Erosion and Denudation. Factors affectingweathering and product of weathering. Geological work of rivers, Wind and Glaciers. Superficial deposits and itsgeotechnical importance: River valley, Water fall and Stream terraces, River meandering, Alluvium, Glacial striations, Desert Landform, Loess, Residual deposits of Claywith flints , Glacial Valley, Hanging Valley & Cirques, Glacialdeposits.

Petrology -  Introduction, Rock cycle and study of the following Rocks:
     Igneous Rocks- Definition, origin, classification, and forms of Igneous Rocks on the basis of depth of formation. Texture structure, Petrological description and Engineering importance of the following rocks: Acidic Igneous- Granite, Diorite, Gabbro, Pegmatite, and Basic Igneous- Basalt, Dolerite, Dunite, Porphyries. 

     Sedimentary Rocks- Definition, mode of formation, Mineralogical Composition. Texture and its types, Structures, Gradation of Clastic rocks. Classification of sedimentary rocks and their characteristics. Petrological description and engineering importance of the following sedimentary Rocks- Conglomerate, Breccia, Sandstone, Mudstone, and Shale, Limestone.

     Metamorphic Rocks- Definition, Agents & types of Metamorphism, metamorphic grades, Mineralogical composition, structures & textures in metamorphic rocks. Petrological, description and Engineering importance of the following metamorphic rocks- Slate, Schist, Gneiss, Quartzite, and Marble. 

Structural Geology (Rock Mechanics) - Introduction, Stress and Strain in rocks. Concept of rock deformations & tectonics. Outcrop, Dip and Strike, and Compass clinometers. Study of structural features of rocks. Main types of discontinuities according to size. Fold- Types and nomenclature, Criteria for their recognition in field. Faults: Classification, recognition in field, effects on outcrops. Joints & Unconformity; Types, Stresses responsible, geotechnical importance. Importance of structural elements in engineering operations. Consequences of failure as land sliding.

Geodynamics - Dynamic activities of the Earth, Plate tectonics. Earthquakes- seismic waves, Magnitude and intensity of earthquake, seismic zones in India, causes and effects, Revelation from Seismic Records of structureof earth. Case Study on Elevation and Subsidence in Himalayan region in India. 

Hydrogeology - Introduction, Study of Groundwater and its importance, Occurrence of groundwater in different Geological rock formation, Water table, Water level fluctuation. Types of Aquifers- Confined and unconfined Aquifers, Artificial recharge of ground water. Lowering of water table and Subsidence.
Geophysical Investigation  - Introduction, different technique of geophysical exploration. Geophysical Methods of Groundwater exploration and Applications of Electric resistivity method, seismic reflection/refraction method.

Applied Geology - Geological Hazards- Rock Instability and Slope movement. Different controlling factors. Instability in vertical rock structures and measures to prevent collapse. Types of landslide. Prevention by surface drainage, slope reinforcement by Rock bolting and Rock anchoring, retaining wall, Slope treatment. Geology of dam and reservoir site- Required geological consideration for selecting dam and reservoir site. Failure of Reservoir. Favorable & unfavorable conditions in different types of rocks in presence of various structural features, precautions to be taken to counteract unsuitable conditions, significance of discontinuities on the dam site and treatment giving to such structures, selection of sites for tunnels & bridges. 
COURSE OUTCOME:
1)
Understand the structural features of the earth and its importance in civil engineering.

2)
Apply knowledge to Identify and classify minerals, rocks and suitable sites for civil engineering projects

3)
Examine the lithological characters and related groundwater conditions and their impact on civil engineering projects.

4)
Suggesting the suitable site for the Civil Engineering project by providing remedial measures in the structurally disturbed areas with the help of Geological investigation.
Text Books
1. Text Book of Engineering Geology, N. ChennaKesavulu, 2nd Edition (2009),Macmillan Publishers India.
2. Engineering and General Geology, Parbin Singh, 8th Edition (2010), S K Kataria&Sons.
Reference Books
1. A Text of Geology, P.K. Mukherjee

2. A Text Book on Mineralogy,E.S. Dana, Willey Eastern Limited, 1985 
CE229Solid Mechanics  (3L-1T-0P: 4Cr, 4Hr)

 
Pre-requisite: Engineering Mechanics or equivalent course
Concept of stress and strain at a point,  Hooke’s law, Young’s modulus, Poisson’s ratio, stress - strain diagram, stresses and strains in bars subjected to axial loading, stress produced in compound bars subjected to axial loading, Temperature stress and strain due to applications of combined axial loads and variation of temperature.

Compound Stresses and Strains- Two dimensional system, stress at a point on a plane, principal stresses and principal planes, Mohr’s circle of stress, ellipse of stress and their applications, principal strains and principal axis of strain, circle of strain and ellipse of strain. Relationship between elastic constants. 

Bending Moment(BM) and Shear Force(SF) Diagrams-  BM and SF diagrams for Cantilevers , simply supported beams without or with overhangs. Calculation of maximum BM and SF and the point of contra flexure under concentrated loads, uniformly distributed loads. 

Theory of pure bending of beams- Assumptions in the simple bending theory, derivation of formula: its application to beams of rectangular, circular and channel sections, Shearing stresses in beams, Composite beams.

Torsion- Derivation of torsion equation and its assumptions. Applications of the equation of the hollow and solid circular shafts 

Thin Cylinders and Spheres- Derivation of formulae and calculations of hoop stress, longitudinal stress in a cylinder, and sphere subjected to internal pressures. 

Columns and Struts- Columns under uni-axial load, Buckling of Columns, Slenderness ratio and conditions. Derivations of Euler‟s formula for elastic buckling load, equivalent length. Rankine Gordon’s empirical formula.
COURSE OUTCOME:
1)
Define stress - strain in materials due to external loadings and temperature; Analyze thestresses and strains on a plane in a body

2)
Develop bending moment and shear force diagrams of simple structures when subjected to external loadings

3)
Determine the bending stresses, shearing stresses and torsion in structural components such as beams

4)
Evaluate the stresses developed in thin structures and estimate the capacity of such structures

5)
Analyze vertical structural members when subjected to external loadings
 Text Books

1. L. S. Negi, Strength of Materials,McGraw Hill.
2. Beer P F and Johston (Jr) E R, “Mechanics of Materials”, SI Version, McGraw Hill, NY.

Reference Books:

1. Pytel A H and Singer F L, “Strength of Materials”, Harper Collins, New Delhi. 

2. Shames, I. H., Pitarresi, J. M., “Introduction to Solid Mechanics,” Prentice-Hall, NJ.

3. NPTEL courses, http://nptel.iitm.ac.in/courses.php, web and video courses on Strength of Materials by Prof. Sharma, S. C., and Prof. Harsha, S. P.  
CE 223Fluid Mechanics  (3L-0T-1P: 4Cr, 5Hr)

 
Pre-requisite: Engineering Mechanics or equivalent course
Basic Concepts and Definitions – Distinction between a fluid and a solid; Density, Specific weight, Specific gravity, Kinematic and dynamic viscosity; variation of viscosity with temperature, Newton law of viscosity; vapour pressure, boiling point, cavitation; surface tension, capillarity, Bulk modulus of elasticity, compressibility.

Fluid Statics - Fluid Pressure: Pressure at a point, Pascals law, pressure variation with temperature, density and altitude. Piezometer, U-Tube Manometer, Single Column Manometer, U-Tube Differential Manometer, Micromanometers. pressure gauges, Hydrostatic pressure and force: horizontal, vertical and inclined surfaces. Buoyancy and stability of floating bodies.

Fluid Kinematics- Classification of fluid flow : steady and unsteady flow; uniform and non-uniform flow; laminar and turbulent flow; rotational and irrotational flow; compressible and incompressible flow; ideal and real fluid flow; one, two and three dimensional flows; Stream line, path line, streak line and stream tube; stream function, velocity potential function. One-, two- and three -dimensional continuity equations in Cartesian coordinates

Fluid Dynamics - Surface and body forces; Equations of motion - Euler’s equation; Bernoulli’s equation – derivation; Energy Principle; Practical applications of Bernoulli’s equation : venturimeter, orifice meter and pitot tube; Flow through Orifice and mouth piece, Flow over notches and weirs, Momentum principle; Forces exerted by fluid flow on pipe bend; Vortex Flow – Free and Forced vortex;

Dimensional Analysis & Model studies:Definitions of Reynolds Number, Froude Number, Mach Number, Weber Number and Euler Number; Buckingham’s π-Theorem, Model and Prototype, Similitude, Geometric, Kinetic and Dynamic Similitude

Boundary Layer Analysis: Assumption and concept of boundary layer theory.Boundary-layer thickness, displacement, momentum & energy thickness, laminar andTurbulent boundary layers on a flat plate; Laminar sub-layer, smooth and rough boundaries, Separation and Control.

Laminar Flow: Laminar flow through circular pipes, annulus and parallel plates. Stoke’s law, Measurement of viscosity
Turbulent Flow: Reynolds experiment, Transition from laminar to turbulent flow. Definition of turbulence, scale and intensity, Causes and mechanism of turbulence, instability, Reynolds stresses, semi-empirical theories of turbulence, Prandtl’s mixing length theory, Introduction to Turbulence modelling techniques, examples.

Laboratory:

1. Study of laminar, turbulent and transitional flow in pipe in Reynold's experiment setup

2. Study of flow over rectangular and triangular notch

3. Study of flow through orifice and mouthpiece

4. Study of cavitation in pipe flow.
COURSE OUTCOME:
1)      Understanding the properties of different fluids and their importance.

2)       Understanding the static and dynamic behaviour of fluidand their practical significance. 

3)       Applying the mathematical formulation of fluid behaviour in diffential as well as algebraical equations in simplified practical examples.

4)       Applying the principles of fluid mechanics in engineering applications such as measurement of flow measurement, pressure, static and dynamic forces etc.
Text Books:

1. A. K. Jain, Fluid Mechanics including Hydraulic Machines, (Khanna Publishers, 12th Edition, 2014).

2. P. N. Modi and S. M. Seth, Hydraulics and Fluid Mechanics including Hydraulic Machines (Standard Book House, New Delhi, 19th Edition, 2009).

Reference

1. F. M. White, Fluid Mechanics, (McGraw Hill, 7th Edition, 2010)

2. Fox, McDonald and Pritchard, Fluid Mechanics – SI Version, (Wiley, 8th Edition, 2015 Reprint) 
CE224Surveying  (3L-1T-1P: 5Cr, 6Hr)

 
Pre-requisites - None

  Introduction : Definition of surveying; classification of surveying; principles of surveying; survey stations, survey lines; phases of survey work.  

  Linear measurement : Methods of linear measurements; instruments of chaining; ranging; errors in chaining and their corrections; obstacle in chaining; Field book recording; chain surveying.  

  Traverse surveying  : Principles of traverse surveying; Compass surveying – Bearing and bearing system, methods of compass surveying, Local attraction, and magnetic declination; Theodolite surveying – method of repetition and reiteration; Gale’s traverse table; Plane table surveying – merits and demerits, instruments, methods. 

  Levelling : Principles of level surveying; booking and reducing levels; errors due to curvature and refraction; different types of levelling; contouring – Characteristics, methods and its uses. 

  Curves : Elements of circular curves – method of setting out; elements of compound curve and reverse curve; Transition curve – elements of transition curve, method of setting out; Vertical curves – elements of vertical curve, method of setting out.

  Tacheometry : Principles of tracheometric surveying; instruments; General principles of stadia method; determination of tacheometric constants; anallactic lens; tracheometric surveying.

 Modern Field Survey Systems : Introduction to EDM; Types of EDM; Introduction to Total station; total station survey; introduction to GPS; GPS Surveying. 
  Photogrammetry : Introduction to Photogrammetry; perspective geometry of aerial photograph; relief and tilt displacements; Stereoscopy; aerial triangulation; radial triangulation.   

   Remote sensing : Introduction to remote sensing–Electromagnetic Spectrum, interaction of electromagnetic radiation with the atmosphere and earth surface; remote sensing data acquisition – platforms  and sensors; introduction to visual and digital image processing.
COURSE OUTCOME:
1)
Understand the different techniques and equipment used in surveying, and their accuracies.

2)
Apply theoretical knowledge to take field data, compute, and plot site maps and contour maps for civil engineering site.

3)
Examine site maps, compute areas from maps, and transfer points to ground.

4)
Read contour maps, and calculate volumes of fill or cut a civil engineering work.
Text Books:

1. Madhu, N, Sathikumar, R and Satheesh Gobi, Advanced Surveying: Total Station, GIS and Remote Sensing, Pearson India, 2006.

2. Manoj, K. Arora and Badjatia, Geomatics Engineering, Nem Chand & Bros, 2011

Reference Books

1. Bhavikatti, S.S., Surveying and Levelling, Vol. I and II, I. K. International, 2010

2. Chandra, A.M., Higher Surveying, Third Edition, New Age International (P) Limited, 2002.

3. Anji Reddy, M., Remote sensing and Geographical information system, B.S. Publications, 2001. 
CE225Structural Analysis-I  (3L-1T-0P: 4Cr,  4Hr)
 
Pre-requisites –Engineering Mechanics and Solid Mechanics or equivalent courses
Introduction to Structural Analysis: Forms of structures, loads and forces, free body diagram, condition of equilibrium of forces, support conditions, determinate and indeterminate structures.

Statically determinate beams: Axial thrust, bending moment and shear force diagram with concentrated and distributed loads, point of contra flexures.

Deflection in beams: Computation of slope and deflection by double integration, moment area method, conjugate beam method, application to simply supported, overhang and cantilever beams.

Strain energy and virtual work: Strain energy for axial force, bending, shear and torsion. Castigliano’s theorem and its application to find deflection and redundant forces in simple cases.

Analysis of pin-jointed structures: Method of joints and sections, deflection of joints, Maxwell’s reciprocal theorem. Analysis of two-hinged and three hinged arches,

Moving loads and influence lines: Applications to determinate structures, beams, trusses, ILD for bending moment, shear force and normal thrust in three hinged arches, Muller Breslau’s principle for indeterminate structures. 
COURSE OUTCOME:
1)
Identify simple structures and simple components of complex structures 

2)
Analyze different types of support conditions(i.e. reactions) in simple structures and different types of internal forces (axial force/stress, shear force/stress, bending moment) in them

3)
Classify statically determinate and indeterminate structures; calculate reactions and internal forces in statically determinate structures 

4)
Evaluate the structural responses (axial/shear/bending deflections) of simple structures due to of various loads

5)
Solve redundant structures (e.g. propped cantilever beam, 2-hinged arch) and determine the external reactions, internal forces and deflections in them.
Text Books

1. D. Menon, Structural Analysis, Narosa

2. R. C. Hibbler,  Structural Analysis, Pearson

      Reference books:  


1. Utku, S., Norris, C.H. and Wilbur, J.B. Elementary Structural Analysis (Tata McGraw Hill, Fourth edition, 2003)

2. Wang, C.K. Intermediate Structural Analysis (Tata McGraw Hill, 2010) 
CE226 Geotechnical Engineering-I  (3L-1T-0P: 4Cr,  4Hr) 

 
Pre-requisite - Engineering Mechanics or equivalent course
Introduction: Definition of soil, rock, soil mechanics and foundation engineering, soil formation, soil structure.

Soil properties: Soil as a three-phase system, basic relationships, index properties of soil and their determination, Atterberg’s limits, liquidity and consistency indices, degree of saturation, density index, classification of soils.

Permeability and seepage : Darcy’s law and its validity, seepage velocity, discharge velocity, constant and variable head permeameter, pumping in and out tests, permeability of stratified soils, factors affecting permeability, Laplace’s equation, flow potential flow net and its properties, different methods of drawing flow nets, seepage pressure, quick sand, exit gradient, piping, design of filter, principle of total and effective stresses, capillarity conditions in soil, effective and pore pressures.

Stress distribution in soils: Need for finding stress distribution in soil, assumptions in elastic theories, Boussinesq’s equation for point, line, circular and rectangular loads, Westergaard’s formula for point load, comparison of Boussinesq’s and Westergaard’s equation, concept and use of pressure bulbs, principle and use of New mark’s influence chart, contact pressure.

Compaction: Mechanism of compaction, objective of compaction, measurement of compaction, factors affecting compaction, optimum moisture content, Standard Proctor test, Modified Proctor test, effect of moisture content and compactive effort on dry density, zero air void curve, compaction of cohesionless soils, field compaction, field control of compaction.

Consolidation: Elastic settlement in cohesionless soils, mechanism of consolidation, e-log (p) curves, basic definitions, estimation of pre-consolidation pressure, NC and OC soils, over consolidation ratio, Terzaghi’s theory of one dimensional consolidation, assumptions, governing equation, standard solution, laboratory determination of consolidation properties of soil, magnitude and rate of consolidation, settlements, secondary consolidation, compression characteristics of clays and settlement analysis.

Shear strength: Normal, shear and principal stresses, Coulomb’s equation, Mohr’s stress circle, Mohr-Coulomb failure criteria, laboratory determination of shear parameters of soil by direct shear tests, triaxial test, unconfined compression test, vane shear test, consolidated drained, consolidated undrained and unconsolidated undrained shear test, pore pressure parameters, total & effective stress analysis.

Lateral earth pressure: Earth pressure at rest, active and passive earth pressure, Rankine’s earth pressure theory and its application to retaining wall.

COURSE OUTCOME:
1)
To understand the formation and composition of soil. 

2)
To learn the physical and engineering properties of soil, and classify soil in engineering terms.

3)
To learn the vertical and lateral pressure distributions in soil.

4)
To understand the volume change and settlement characteristics of soils

5)
To analyze the hydraulic properties of soil.

6)
To understand and analyze the shear strength of soils
Text Books

1. G. Ranjan and A.S.R. Rao, Basic and Applied Soil Mechanics, New Age International, 2016.

2. B.M. Das and K. Shovan, Principles of Geotechnical Engineering, Cengage learning, 2015.

Reference Books

1. P.P. Raj, Soil Mechanics and Foundation Engineering, Pearson, 2007.

2. R.F. Craig, Craig’s Soil Mechanics, Taylor’s and Francis, 7th edition. 
CE227 Geotechnical Engineering Lab (0L-0T-2L: 2Cr, 4Hr) 


 
Pre-requisite – None
1. Specific gravity of coarse and fine grained soils

2. Determination of water content by oven-dry method.

3. Grain size distribution by sieve analysis.

4. Atterberg limits and indices

5. Determination of field density (a) sand replacement method (b) core cutter method

6. Determination of coefficient of permeability by

a. Constant head method (b Variable head method

7. Consolidation test

8. Compaction test (a) IS light compaction test (b) IS heavy compaction test

9. Direct shear test

10. Triaxial shear test

11. Unconfined compressive strength test

12. Laboratory vane shear test
References:

1. G. Ranjan and A.S.R. Rao, Basic and Applied Soil Mechanics, New Age International, 2016.

2. B.M. Das, Soil Mechanics Laboratory Manual, Oxford University Press, 2015

3. N. Sivakugan, A. Arulrajah, M.W. Bo, Laboratory Testing of Soils, Rocks, and Aggregates, J. Ross Publishing, 2011 
CE320 Structural Design-I  (3L-1T-0P: 4Cr,  4Hr) 

 
Pre-requisites - Engineering Mechanics, Solid Mechanics, Structural Analysis-I or equivalent courses
Properties of concrete & reinforcing steel. Limit state design philosophy. Durability, serviceability, shear, bond, flexure & deflection consideration. Singly reinforced and doubly reinforced beams, T beams, and continuous beam, simple & continuous slab. Columns subjected to centric & eccentric loading, long & short columns. Design philosophy of footings, isolated & combined footings. Design of retaining walls. Introduction to working stress method of design, introduction to the design of water retaining structures.
COURSE OUTCOME:
1)
Understand the fundamental of reinforced concrete properties and structures and relevant Indian standard codes of practice.

2)
Apply knowledge and will be able to understand the science behind various structural behaviour of the RCC structures.

3)
Analyse the various RCC structures.

4)
Evaluating the structural capacity of RCC structures.

5)
Design of various RCC structures.
Text Books

1. Pillai, S.U. & Menon, D. Reinforced Concrete Design (Tata McGraw-Hill, 2009)

2. Varghese, P.C. Limit State Design of Reinforced Concrete (Prentice Hall of India, 2007)

Reference Books:

1. Punmia, B.C. Reinforced Concrete Structures Vol. I (Standard Book House, 1998)

2. Jain, A.K. Reinforced Concrete Structures Vol. I &II (Lakshmi Pub, 1990)

3. IS 456 - 2000, BIS. 
CE321Hydraulics  (3L-0T-0P: 3Cr, 3Hr) 

 
Pre-requisites: Fluid Mechanics or equivalent course
Flow through Pipes:Mechanism of turbulence and effect of turbulent flow in pipes. Resistance to flow of fluid in smooth and rough pipes, Loss of head through pipes, Darcy-Weisbach equation, Moody’s diagram, minor losses, total energy equation, hydraulic gradient line, Pipes in series, equivalent pipes, pipes in parallel, flow through laterals, flows in dead end pipes, siphon, power transmission through pipes, nozzles. Analysis of pipe networks: Hardy Cross method, water hammer in pipes and control measures, branching of pipes, three reservoir problem.
Introduction to Open Channel Flow: Comparison between open channel flow and pipe flow, geometrical parameters of a channel, classification of open channels, classification of open channel flow, Velocity Distribution of channel section
Uniform Flow: Continuity Equation, Energy Equation and Momentum Equation, Characteristics of uniform flow, Chezy’s formula, Manning’s formula. Factors affecting Manning’s Roughness Coefficient “n”, Most economical section of channel. Computation of Uniform flow, Normal depth.

Non-Uniform Flow: Specific energy, Specific energy curve, critical flow, discharge curve Specific force Specific depth, and Critical depth. Channel Transitions. Measurement of Discharge and Velocity – Venturi Flume, Standing Wave Flume, Parshall Flume, Broad Crested Weir. Measurement of Velocity. Gradually Varied Flow- Dynamic Equation of Gradually Varied Flow, Classification of channel bottom slopes, Classification of surface profile, Characteristics of surface profile. Computation of water surface profile by graphical, numerical and analytical approaches. Direct Step method, Graphical Integration method and Direct integration method.

Hydraulic Jump- Theory of hydraulic jump, Elements and characteristics of hydraulic jump in a rectangular Channel, length and height of jump, location of jump, Types, applications and location of hydraulic jump. Energy dissipation and other uses, surge as a moving hydraulic jump. Positive and negative surges

Impact of Jets: Impact of Jets on flat plates, curved plates, stationary and moving plates
Hydraulic Machines: Working principle of Pumps and Turbines, Types of Pumps and Turbines and their usability in different scenarios, Specific Speed of Pumps and Turbines

Computational Fluid Dynamics: Basic equations of fluid dynamics, Navier Stokes Equation, its original and simplified forms, methods of numerical solution, Grid generation, Application of CFD in Civil Engineering problems 
COURSE OUTCOME:
1)    Understanding of the principles of flow in pipes and pipe networks and application in practical examples

2)    Understanding the working principle ofvarious hydraulic machinery, turbines and pumps and comparison based on application and merits.

3)    Understanding principles of open channel flow, resistance formulas, classification based on various criteria, various phenomena in channel flow

4)    Applying the mathematical principles and computational techniques used for solution of simple and moderately complex engineering problems.
Text Books:

1. K.Subramanya, Flow in Open Channels, (Tata McGraw Hill, New Delhi, 2010)

2. P. N. Modi and S. M. Seth, Hydraulics and Fluid Mechanics including Hydraulic Machines (Standard Book House, New Delhi, 19th Edition, 2009).

Reference: 

1. M. Hanif Chaudhry, Open Channel Flow, (Springer, 2nd Edition, 2007)

2. K. G. Rangaraju, Flow through Open Channels, (Tata McGraw Hill, New Delhi, 1984) 
CE322  Structural Analysis-II  (3L-0T-0: 3Cr, 3Hr) 

 
Pre-requisites –Solid Mechanics, Structural Analysis-I or equivalent courses
Indeterminate beams: Propped cantilevers, fixed beam, continuous beams, sinking of support, temperature effect, method of consistent deformation, three moment equation.

Classical displacement method: Slope deflection method, moment distribution method, kani’s method & their applications.

Classical force method: Trusses & rigid frames by column analogy & elastic centre method. Masonry dams, retaining walls, condition for no tension, introduction to creep, fatigue & stress concentration.

Matrix method of structural analysis: Stiffness method: Local and global stiffness matrices, assembly, band storage, solution of resulting simultaneous algebraic equation, boundary conditions, application to plane and space truss, analysis of plane frame, grid and three dimensional frame. 
COURSE OUTCOME:
1)
Understand the basics of indeterminate structures such as beams, frames etc.

2)
Analyse different structures (especially indeterminate) using various solution techniques

3)
Application of different solution techniques to determine the internal effects due to the applied forces on indeterminate structures.
Text Books

1. D. Menon, Structural Analysis, Narosa

2. R. C. Hibbler,  Structural Analysis, Pearson
Reference Book
1. Utku, S., Norris, C.H. and Wilbur, J.B. Elementary Structural Analysis (Tata McGraw Hill, Fourth edition, 2003)

2. Wang, C.K. Intermediate Structural Analysis (Tata McGraw Hill, 2010) 
CE323 Geotechnical Engineering-II (3L-0T-0P:  3Cr,  3Hr) 

 
Pre-requisites –Geotechnical Engineering-I or equivalent course
Soil exploration & site investigation: Planning of subsurface exploration, methods, sampling, samplers, in-situ tests, bore log.

Shallow foundations: Classifications, shallow & deep foundations, bearing capacity theory, Terzaghi, Meyerhoff, IS code method for determination of bearing capacity, effect of depth of water table, eccentric & inclined loads. Bearing capacity from in-situ tests, immediate & consolidation settlements, corrections, settlement from field tests.

Deep Foundations: Classifications of piles, load carrying capacity of piles, group action, settlement, negative skin friction, lateral load capacity, pile load tests.

Cassion foundations: Types & selections, forces & moments, depth determination.
Ground improvement techniques: Improvement of soil using admixtures, grouting, vertical drains, stone columns.
Introduction to soil dynamics & machine foundation. 

Stability of slopes: causes of slope failures, introduction to different methods of slope stability analysis. 
COURSE OUTCOME:
1)
understand the need of geotechnical investigation and to teach various sampling and exploration methods.

2)
 apply the knowledge on various types of foundations and their suitability.

3)
learn some typical ground improvement methods.

4)
analyse the machine foundations.

5)
understand stability of slopes and methods of analyses.
Text Books:

1. Braja M Das, Principles of Foundation Engineering, Thomson Learning
2. Gopal Ranjan  & A.S.R. Rao,  Basic and Applied Soil Mechanics, New Age International, 2000.

Reference Books: 

1.    S.R. Kaniraj, “Design Aids in Soil Mechanics & Foundation Engineering”, Tata McGrawHill, 1988.

2.    J.E. Bowles, “Foundation Analysis and Design”, McGraw Hill, 1996.

3. V.N.S. Murthy, Soil Mechanics & Foundation Engineering, Dhanpat Rai & Sons. 
CE324Environmental Engineering-I (3L-0T-0P: 3Cr,  3Hr) 


 
Pre-requisite – None

Water: Sources of Water and quality issues, water quality requirement for different beneficial uses, Water quality standards, water quality indices, Water Supply systems, Need for planned water supply schemes, Components of water supply system; Transmission of water, Distribution system. Population Forecasting and Water Demand, Water and Wastewater Quality. Development of Oxygen Sag Model.  Flow sheets for Water and Wastewater Treatment

Microbiology: cells, classification and characteristics of living organisms. Metabolic Processes, Microorganisms in Natural Water Systems, Biological Oxidation of Organic Matter. 

Sewage- Domestic and Storm water, Quantity of Sewage, Sewage flow variations. Conveyance of sewage- Sewers, shapes design parameters, operation and maintenance of sewers; Sewerage, Sewer appurtenances, Design of sewerage systems. 

Introduction toAir Pollution- Composition and properties of air, Quantification of air pollutants, Monitoring of air pollutants, Air pollution- Occupational hazards. Air quality standards, Control measures for Air pollution, construction and limitations

Introduction toSolid waste management-Municipal solid waste, Composition and various chemical and physical parameters of MSW, MSW management: Collection, transport, treatment and disposal of MSW. 
COURSE OUTCOME:
1)
Understand the importance and will be able to differentiate between of water and wastewater quality 

2)
Apply knowledge and will be able choose the appropriate water/wastewater treatment methodologies.

3)
Model various self-purification methods applicable to water bodies.

4)
Examine the various treatment and technologies for water/wastewater 

5)
Design and analyze the flow in sewer lines.
TEXT BOOKS:

1. Peavy, H.s, Rowe, D.R, Tchobanoglous, G. Environmental Engineering, Mc-Graw -Hill International Editions, New York 1985.

2. Metcalf & Eddy, “Wastewater Engineering- Treatment and Reuse,” Tata McGraw Hill, 4thEdn.,  2003.

REFERENCE BOOKs :

1. S.K. Garg, Water Supply Engineering (Vol-I & II), Khanna Publishers

2. Clair N Sawyer & Perry L McCarty, G. F. Parkin, “Chemistry for Environmental Engineers”, McGraw Hill, 1994.

3. Manual for Sewer and Sewerage – Central Public Health & Environmental Engineering Organization Ministry of Housing and Urban Development, Govt. of India, 1993.

CE325 Environmental Engineering Lab. (0L-0T-2P: 2Cr,  4Hr) 

 
List of Experiments: 

1. Solid Analysis

2. pH

3. Alkalinity

4. Turbidity 

5. Conductivity measurements

6. Estimation of Hardness 

7. Dissolved Oxygen 

8. BOD 

9. COD

10. Plate Counts and MPN test

11. Estimation of Fluoride using colorimetric methods

12. Estimation of Copper using colorimetric methods 
CE326 Transportation Engineering   (3L-0T-0P:  3Cr,  3Hr)
 
Introduction - Highway development and planning in India; Current road projects in India; Classification of roads. Highway alignment and project preparation

Geometric design of highways: Introduction; highway cross section elements; sight distances; design of horizontal alignment; design of vertical alignment; Problems. 
Introduction to Traffic engineering & control; Traffic characteristics, traffic engineering studies;  traffic flow and capacity; Principles of design of road intersections - Simple layouts; design of Parking  facilities; Objectives, classification and uses of traffic signs and markings; Problems. 
Desirable properties and testing of highway materials: Soil, stone aggregates, bituminous materials and mixes; Portland cement and cement concrete: desirable properties, tests, requirements for different types of pavements; Problems. 
Factors influencing the design and performance of pavements, Design of flexible & rigid pavements as per IRC. Causes of failures in flexible & rigid pavements, Construction & Management of various roads, Problems 
COURSE OUTCOME:
1)
Classify the different types of road networks in India and describe the highway planning and development process.

2)
Explain geometric design principles and apply those principles to the design of highways and other roads

3)
Discuss basic traffic theory principles and explain traffic management techniques.

4)
Develop the ability to understand the properties of various pavement materials. 

5)
Explain the basics of design of flexible and rigid pavements.
Text Books:

1. Khanna, S.K. & Justo, C.E.G.  Highway Engineering, Nem Chand & Bros, Roorkee, 1997.

2. Chakroborty, P. and Das, A., Principles of Transportation Engineering, PHI Learning Pvt Ltd, New Delhi, 2017.

Reference Books
1. Huang Y.H., Pavement Analysis and Design, Pearson Prentice Hall, 2004.

2. Kandhal P. S., Bituminous Road Construction in India, PHI Learning Pvt. Ltd, 2017 
CE327 Transportation Engineering Lab. (0L-0T-1P: 1Cr,  2Hr) 

 
List of Experiments: 

· Aggregate Impact Test.

· Aggregate Crushing strength test

· Flakiness & Elongation indices of aggregates,

· Los-Angeles Abrasion test,

· California Bearing Ratio Test

· Penetration test on Bitumen, 

· Softening point test of bitumen, 

· Ductility Test on bituminous material,

· Flash and Fire point test

· Stripping value test

Reference:

1. Rao, G.V., Rao, K.R., Pahari, K., Rao, D.V.B., Highway Material Testing and Quality Control, I.K. International Publishing House Pvt. Ltd, New Delhi, 2017 
CE328 Structural Design-II  (3L-0T-0P: 3Cr,  3Hr) 

 
Pre-requisite –Structural Analysis-I, Structural Analysis-II or equivalent courses
Structural steel sections & their properties, methods of design. Riveted, welded & bolted connections, design of tension members, design of compression members-laced & braced columns. Column bases, design of beams single & built-up sections. Plate girders, Structural connections, roof truss design. 
COURSE OUTCOME:
1)
Understand the fundamental of steel properties and structures and relevant Indian standard codes of practice.

2)
Apply knowledge and will be able to understand the science behind various structural behaviour of the steel structures.

3)
Analyse the various steel structures.

4)
Evaluating the structural capacity of steel structures.

5)
Design of various steel structures.
Text Books

1. Duggal, S.K. Design of Steel Structures (Tata Mcgraw Hill, 2008)

2. S.S. Bhavikatti, Design of Steel Structures (I.K. International Publishing House Pvt. Ltd., 2012) 

Reference books:  


1. Dayaratnam, P. Design of Steel Structures (S. Chand & Co., 2004)

2. Subramanian, N. Design of Steel Structures (Oxford University Press, 2008)

3. BIS Codes of practice : IS-800, IS-816, SP-6 
CE329 Environmental Engineering-II  (3L-0T-0P: 3Cr,  3Hr) 

Pre-requisite –Environmental Engineering-I or equivalent course
Particle Fluid Mechanics as applied to the settling of Type I and II suspensions. Design and operation of Sedimentation Tanks. Coagulation and Flocculation. Hydraulics of Filtration, Design and Operation of Filter Units. Disinfection Methods. Ion exchange and Adsorption. Water Softening, Manganese and Iron Removal. Wastewater Treatment – Preliminary, Primary and Secondary Treatment Units. Aerobic and Anaerobic Processes. Purpose, theory and design of aeration units. Sludge treatment and disposal. Wastewater treatment by septic tank, wastewater stabilization ponds, aerated ponds and oxidation ditches.

 COURSE OUTCOME:
1)
Understand the importance and will be able to differentiate between of water and wastewater quality 

2)
Apply knowledge and will be able understand the science behind various water/wastewater treatment methodologies.

3)
Model different type of aerobic/anaerobic wastewater treatment methodologies.

4)
Examine the various treatment and technologies for water/wastewater 

5)
Design and analyze water and small-scale wastewater treatment plant.
Text Books:

1. Peavy, H.s, Rowe, D.R, Tchobanoglous, G. Environmental Engineering, Mc-Graw -Hill International Editions, New York 1985.

2. Metcalf & Eddy, “Wastewater Engineering- Treatment and Reuse,” Tata McGraw Hill, 4thEdn.,  2003.

Reference Books :

3. S.K. Garg, Water Supply Engineering (Vol-I & II), Khanna Publishers

4. Clair N Sawyer & Perry L McCarty, G. F. Parkin, “Chemistry for Environmental Engineers”, McGraw Hill, 1994.

5. Manual for Sewer and Sewerage – Central Public Health & Environmental Engineering Organization Ministry of Housing and Urban Development, Govt. of India, 1993. 
CE330 Estimating, Costing and Valuation  (3L-0T-0P: 3Cr,  3Hr) 

 
Pre-requisite –None
Introduction: Meaning of Estimation; Purpose of Estimation; Cost Planning

Types of Estimate-Sanction-Project: Preliminary and Detailed Estimate; Administrative Approval; Technical sanction; Bill of quantities.

Preliminary Estimate:   Preparation of preliminary estimate of building.

Detailed Estimate:  Estimate of wall; Estimate of Building- Long wall and short wall method, Centre line method; Estimate of Road; Calculation of earthwork.

Specifications:   Principles of general and detailed specifications; Examples of general and detailed specifications; Bar bending schedule, Mass haul diagram.

Rate Analysis: Analysis of rates; Purpose of Rate Analysis; Examples of Rate analysis of typical items

Valuation; Meaning of valuation, Purpose of Valuation; Methods of Valuation; Escalation and Depreciation calculations. 
COURSE OUTCOME:
1)
Understand the purpose and importance of estimation in Civil Engineering construction.

2)
Identify types of estimates for  project sanction.

3)
Prepare specification of works and analyse rates.

4)
Prepare preliminary and detailed estimates for building, roads, etc. 

5)
Understand and apply methods valuation of building
Text books
1. Dutta, B. N. Estimating and Costing in Civil Engineering. UBS Publishers’ Distributors Pvt. Ltd.

2. Rangwalla. Estimating, Costing and Valuation. Charotar Publishing House Pvt. Ltd.

References

1. Kohli and Kohli, Estimating and Costing, S. Chand

2. M. Chakraborty,  Estimating, Costing, Specification and Valuations in Civil Engineering.
CE331  Construction Management (3L-0T-0P:3Cr, 3Hr)

 
Prerequisites: None


Construction industry and its challenges, role of construction management, methods of construction managements, basic requirements of construction management, construction project planning - Stages of project planning  : examples of real projects.

Stages of awarding contract, types of contract, contract documents, preparation of Notice Inviting Tender, arbitration and settlement of disputes. 

Introduction to network based project management techniques: work break-down structure, defining activities and their interdependence, time and resource estimations,   Techniques of planning - Bar charts, Gantt Charts.  CPM and PERT network,  use of network as scheduling techniques, use of network as control techniques 

Construction Equipment basics:   Equipment for earthmoving, dewatering, concrete mixing, transporting & placing, cranes, hoists and other equipment for lifting, equipment for transportation of materials.

Quality control:  Concept of quality, use of manuals and checklists for quality control, role of

inspection,   Safety in project sites: accidents  and preventive measures.

COURSE OUTCOME:
1)
identify the preliminary aspects of Construction management   


2)
breakdown a complete sub-project to Formulation, Mobilization and Construction stage 


3)
 prepare NIT, CS  for small projects


4)
understand the techno-legal aspects of project execution through award of contract 


5)
plan a small project execution  through  Bar Chart


6)
apply CPM for scheduling and controlling of various sub-project.


7)
 handle the uncertainties in activity time duration  and apply PERT for scheduling and controlling of various sub-project.


8)
make decision of  construction equipment required for a work

9)
understand basics of  safety aspects of a construction site.
Text Books:
1. Chitkara, K.K. Construction Project Management: Planning, Scheduling and Controlling (Tata McGraw- Hill, 2004)

2. Punmia, B.C. and Khandelwal, K.K. Project Planning and Control with PERT and CPM (Laxmi Publications, 2016)

Reference:
1. Sharma, S.C. Construction Equipment and Management (Khanna Publishers, 2016) 

2. Sengupta, B and Guha, H. Construction Management and Planning (Tata McGraw Hill,1995) 

                                                -------------   xxx   --------------- 

Programme Electives

CE421 Advanced Reinforced Concrete Design
(3L-0T-0P:3Cr, 3Hr)

Review of limit state & working stress method of design.

Building: Lateral load analysis, portal & cantilever method, transfer of loads from slab to beams, equivalent load, continuous beams.

Water tank: Circular, rectangular water tank design conforming to IS-3370, uncracked design, crackwidth calculation.

Prestressed concrete: Concept, IS code requirements, systems of prestressing, losses, simple design examples.
COURSE OUTCOME:
1)
Understand the fundamental of reinforced and prestressed concrete properties and structures and relevant Indian standard codes of practice.

2)
Apply knowledge and will be able to understand the science behind various structural behaviour of the RCC structures.

3)
Analyse the various RCC structures.

4)
Evaluating the structural capacity of RCC structures subjected to different loadings.

5)
Design of various RCC structures.
Text Books:

1.
P.C Varghese, Advanced Reinforced Concrete Design, Prentice Hall of India.

2.
Krishna Raju, Prestressed Concrete, Tata Mc. Graw Hill

3.
Krishna Raju, Advanced Reinforced Concrete Design, CBS Publishers & Distributors.

4.
Codes: 
IS-456:2000, SP-16, IS-3370, IS:1343

CE422 Dynamics of Structures
 (3L-0T-0P:3Cr, 3Hr)
 
SDOF systems: Equations of Motion, Free vibration, damping, Forced vibrations under harmonic, impulse and general loadings, Response spectrum Generalized SDOF systems: Rigid body distributed mass and stiffness systems; MDOF Systems: Dynamic properties, modal damping, classical damping, modal super position methods; Numerical methods in dynamics: Eigen value analysis, direct integration scheme, Continuous systems: Equations of motion, Hamilton’s principle, Lagrangian formulation, Free and force vibration scheme, Wave propagation; Introduction to Random vibration: Random variables, Random process, moment and characteristic function, spectral analysis, response to random excitation; Application of structural dynamics in the design of block and frame foundation.  
COURSE OUTCOME:
1)
Understand the fundamental of structural dynamics

2)
Apply knowledge and will be able to understand the science behind various dynamic behaviour of the structures.

3)
Analyse the various dynamic behaviour of structures.

4)
Evaluating the dynamic response of structures subjected to different dynamic loadings.

5)
Design of structures subjected to dynamic response.
 Text Books:  

1.
R.W. Clough and J. Penzien, “Dynamics of Structures”, Second edition, McGraw Hill International edition, 1993.

2.
Mario Paz, “Structural Dynamics”, CBS Publishers, 1987.

3.
Anil K. Chopra, :Dynamics of Structures: Theory and applications to earthquake engineering”, Prentice Hall of India Ltd., 1997.

4.
K. Rao, “Vibration analysis and foundation dynamics”, Wheeler, 1998.

5.
Siniu and R.H. Scanlan, “Wind effects on structures: fundamentals and applications to design”, John wileyan sons, 1997.
CE423 Prestressed Concrete & Industrial Structures (3L-0T-0P:3Cr, 3Hr) 
Design of prestressed concrete sections for flexure, shear, bond and anchorage forces- minimum weight design; Analysis and design of indeterminate prestressed structures, Choice of cable profiles, Concordancy and linear transformation of cable profile,  effect of creep and shrinkage on prestressed concrete structures; Design of end block, Partial prestressing,  Definition- principles and design approach, Composite structures; Wind load analysis on Industrial building, Braced and Unbraced Industrial building.
COURSE OUTCOME:
1)
Understand the fundamental of prestressed concrete properties and structures and relevant Indian standard codes of practice.

2)
Apply knowledge and will be able to understand the science behind various structural behaviour of the prestressed structures.

3)
Analyse the various prestressed structures.

4)
Evaluating the structural capacity of prestressed structures subjected to different loadings.

5)
Design of various prestressed structures.
Text  Books:

1.
E. G. Nawy, “Prestressed Concrete: A fundamental approach”, Prentice Hall, 1995.

2.
T.Y. Lin, “Design of Prestressed Concrete Structures”, John Wiley, & Sons, 1963.

3.
S.K. Mallick and A.P. Gupta,  “Prestressed Concret”, Oxford & IBH, 1992.

4.
G.S. Charles and J.E. Johnson, “Steel Structures-Design and Behaviour”, Addison –Wesley, Pub Co., 


1997

5.
W.F.Chen&S.Toma,  “Advanced analysis of steel frames”, CRC press,1994.

CE424  Bridge Engineering (3L-0T-0P:3Cr, 3Hr)

Investigation and site selection, hydraulic factors, alignment, traffic aspects, types of bridges; Loading standard, IRC specification, Impact factor, General design consideration, Structural design of highway and railway bridges in masonry, reinforced, pre-stressed concrete and steel; Superstructures: Slab bridge, beam and slab bridge, plate girder and composite bridges, Bearings and expansion joints, Bridge foundation: types of foundation, design of well and pile foundation, Bridge vibration: traffic loading, seismic and wind effect, construction techniques and maintenance. 

COURSE OUTCOME:
 1)
Understand the fundamental of Bridge Engineering and relevant Indian standard codes of practice.

2)
Apply knowledge and will be able to understand the science behind various structural behaviour of the Bridges

3)
Analyse the various Bridges.

4)
Evaluating the structural capacity of Bridge components.

5)
Design of various Bridges.
Text Books: 

1.
D. J. Victor, “Essentials of Bridge Engineering”, Oxford and IBH, 1980.

2.
N. Kridhna Raju, “Design of Bridges”, Oxford and IBH, 1988.

3.
V. K. Raina, “Concrete bridge Practice: Analysis, Design and Economics”, Tata McGraw Hill, 2002.

4.
L. Fryba, “Dynamics of Railway Bridges”, Thomas Telford, 1996.

CE425 Soil Dynamics & Foundation Engineering(3L-0T-0P:3Cr, 3Hr)

 
Introduction:
Dynamic properties of soil, design criteria related to applied loads & material properties, vibration tolerances.

Vibration:
Vibration of elementary systems, transient vibrations, earthquake & blast loadings, liquefaction of soil.

Foundations:
Laboratory & field evaluation of soil properties, analysis & design of foundations for hammer type & reciprocating engines.
Vibration isolation & damping, propagation of elastic waves in soil, waves in layered & saturated soils, theories of vibration for for foundation on elastic media, interaction of soils & foundations under dynamic loading.

COURSE OUTCOME:
1)
To understand the fundamentals of vibration and wave propagation in soils

2)
To learn the dynamic properties of soil and to analyze them from various laboratory and in-situ tests

3)
To learn the analysis and design principles of machine foundations

4)
To understand the basics of vibration isolation methods
Books:


1.
Shamsher Prakash, Soil Dynamics, McGraw Hill

2.
Alexander Major, Dynamics in Soil Engineering

3.
Sreenivasalu&Varadarajan, Handbook of Machine Foundations, Tata McGraw Hill

4.
Kramer C.L, Geotechnical Earthquake Engineering, Prentice Hall, New Jersey

5.
IS 2974 - Part I and II, Design Considerations for Machine Foundations

6.
IS 5249: Method of Test for Determination of Dynamic Properties Of Soils

CE426 Ground Improvement Methods
(3L-0T-0P:3Cr, 3Hr)
 
General principles of ground improvement, soil stabilization using admixtures.

Grouting-different grouting methods, method of applications.

Special ground improvement methods - Preloading with or without vertical drains, stone columns, vibro-compaction, compaction piles, blasting, deep dynamic compaction, design principles & applications of these methods.

Reinforced earth-Soil nailing, applications.

COURSE OUTCOME:
1)
Identify various problems in soils concerning with different uses and relate them to various soil properties.

2)
Choosesuitableimprovement methods to solve the problems.

3)
Design appropriate soil improvement methods for particular soil problems and soil performance requirement.
Text Books:

1.
Moseley, Text Book on Ground Improvement, Blackie Academic Professional, Chapman & Hall

2.
Boweven R., Text Book on Grouting in Engineering Practice, Applied Science Publishers Ltd

3.
Jewell R.A., Text Book on Soil Reinforcement with Geotextiles, CIRIA Special Publication, Thomas Telford

4.
Van Impe W.E., Text Book On Soil Improvement Technique & Their Evolution, Balkema Publishers

5.
Donald .H. Gray & Robbin B. Sotir, Text Book On Bio Technical & Soil Engineering Slope Stabilization, John Wiley

6.
Rao G.V. & Rao G.V.S., Text Book On Engineering with Geotextiles, Tata McGraw Hill

7.
Korener, Construction & Geotechnical Methods in Foundation Engineering, McGraw Hill

CE427 Earth Retaining Structures
(3L-0T-0P:3Cr, 3Hr)
  

Introduction----Earth dams – types of dams –Design details –upstream and down stream slope protection – central and inclined cores – types and design of filters.

Seepage analysis and control – seepage through dam and foundations – control of seepage in earth dam and foundation
Stability analysis –-- critical stability conditions – evaluation of stability by Bishop’s and sliding wedge methods under critical conditions

Earth pressure theories – Rankine’s and Coulomb’s earth pressure theories for cohesionless and cohesive backfills – computation of earth pressures for various cases – inclined – with surcharge – submerged and partly submerged – stratified backfills
Rigid retaining structures – ----active and passive earth pressures against gravity retaining walls – computation of earth pressures by Trial wedge method – a mathematical approach for completely submerged and partly submerged backfills – Perched water table – importance of capability tension in earth pressure.

Graphical methods of earth pressure computation.

Design of gravity retaining wall – cantilever retaining walls
Flexible retaining structure – type and methods of construction – design strength parameters – safety factor for sheet pile walls – computation of earth pressures against cantilever sheet piles in cohesionless and cohesive soils – anchored sheet piles – free earth method – fixed earth method – Rowe’s moment reduction method – stability of sheet piling

Diaphragm walls and coffer dams – type of diaphragm walls and their construction techniques in various soil types – earth pressure on braced cuts and coffer dams – design of coffer dams

COURSE OUTCOME:
1)
Explain the behavior of soil in slopes and cuts

2)
Analyze the stability of earth slopes

3)
Explain the mechanism of earth retaining structures that involves lateral movement of soil
Text Books:

1.
Huntington, Earth pressure on retaining walls.

2.
Bowles, Foundation Analysis and Design.

3.
Jones, Earth Reinforcements & Soil structures.

4.
Prakash, Ranjan &Sasan, Analysis & Design of Foundation & Retaining Structures.

CE428 Applied Geotechnical Engineering  (3L-0T-0P:3Cr, 3Hr)
 
Introduction to site difficulties, construction dewatering & ground freezing.

Liquefaction of soils, causes, evaluation of liquefaction potential, liquefaction mitigation measures.

Upward flow, quicksand condition, critical hydraulic gradient, methods to prevent piping & sand boiling, design examples.

Difficulties associated with highly expansive/collapsible soils, problems of uplift, special foundation requirements, undreamed pile, design examples.

Selection of piles as per site conditions, Negative skin friction on piles, its remedies.

Settlement analysis of foundations, differential settlements, tolerable limits, measures to minimize differential settlements.

COURSE OUTCOME:
1)
Handle  on-site difficulties related to geotechnical engineering and their remedial measures

2)
 Analyse liquefaction susceptibility of a site

3)
Tackle  problems associated with highly expansive and collapsible soils

4)
Discuss  the tolerable limits of settlements of foundations
Text Books:

1.
Korener, Construction & Geotechnical Methods in Foundation Engineering, McGraw Hill

2.
J.E Bowles, Foundation Analysis and Design.

3.
Prakash, Ranjan &Sasan, Analysis & Design of Foundation & Retaining Structures.

4.
Braja M. Das, Principles of Geotechnical Engineering, Thomson Learning

5.
Braja M Das, Principles of Foundation Engineering, Thomson Learning

CE429 Environmental Geotechniques
(3L-0T-0P:3Cr, 3Hr)
 
Introduction to environmental geotechnology –Regulatory requirements – waste characteristics – Geo chemistry – Geochemical attenuation – ground water monitoring techniques.

Contaminant transport – Transport process diffusion – dispersion – Advection – dispersion Analytical solutions

Introduction to Hydrogeology – Hydraulic conductivity – Infiltration and recharge – flow in unsaturated soils – flow in saturated soils
Landfills and impoundments – objectives of waste disposal facilities – siting of land fills – contaminant technology – disposal unit.

Leachate and gas generation – Landfill microbiology – Microbiology of refuse composition – Impact of hazardous waste on leachate and gas characteristics.
Leachate collection and removal systems – Primary and Secondary leachate – collection and removal systems gas collection and removal systems – water balance for land fills – slope stability analysis of land fills – Mine waste disposal systems – Geophysical techniques for site characterization sampling techniques – percussion drilling techniques – Testing of samples.

Design of Cover systems – Recovery well design Bio remediation Techniques.

COURSE OUTCOME:
1)
Discuss the need for the solid waste management and planning issues

2)
Develop knowledge on hydrogeology and soil waste interaction

3)
Explain how engineered landfills helps in management of solid waste

4)
Explain the requirements of various components of engineered landfills and will be able to analyze the liner stability problems.

5)
Explain the various techniques of treatment of leachate and landfill gas.
Text Books:

1.
David.E.Daniel, Geotechnical practice for waste disposal – Chapman & Hall London.

2.
Masashi Kamon, editor – Balkema, Environmental Geotechnics, - Rotterdan 1996

CE430 Open Channel Flow
(3L-0T-0P:3Cr, 3Hr)
 
Basic Flow Concepts: Types of channels, classification of flows, basic equations, velocity distribution, velocity coefficients, pressure distribution.

Energy & momentum principles: Specific energy, critical flow, section factor for critical flow computation, first hydraulic exponent, computation of critical flow, specific force, specific force, channel transitions.
Uniform flow in rigid boundary channels: Shear stress distribution, velocity distribution in turbulent flow, chezy’s equation, manning’s equation, conveyance of a channel, section factor for uniform flow computation, second hydraulic exponent, computation of uniform flow.

Uniform flow in mobile boundary channels: Incipient motion condition, shield’s analysis, regimes of flow, predicton of regimes, flow resistance.
Design of channels: Rigid boundary channels, non-scouring channels, alluvial channels.

Gradually varied flow: Differential equation of GVF, classification & analysis of flow profiles, computation of GVF.
Hydraulic jump: Types of jump, general equation for jump in prismatic channels, jump in horizontal & slopping rectangular channels.

Rapidly varied flow: Flow over sharp crested weir, spillways, flow under sluice gate.
Unsteady flow: Waves, celerity of small gravity wave, St. Venant’s equation, surges in open channels.

COURSE OUTCOME:
1)
Understand various open channel flow phenomena and their underlying principles

2)
Understand the mathematical principles governing the open channel flow phenomena and apply them for design and management of river training works and canals.

3)
Explain socio-economic and environmental impact of hydraulic structures.
Text Books:


1.
K. Subramanya, Flow in Open Channels, Tata Mc. Graw Hill


2.
K.G Rangaraju , Flow through Open Channels, Tata Mc. Graw Hill


3.
M.H Chaudhury, Open Channel Flow, Prentice Hall of India


4.
V.T Chow, Open Channel Hydraulics, Mc Graw Hill

CE431  Hydraulic Structures
(3L-0T-0P:3Cr, 3Hr)
 
Dams & their characteristics: Classification of dams, features, advantages & disadvantages of each type.
Site selection: Various phases of investigation, geological investigation, sub-surface exploration, choice of location, foundation treatment, economic height of a dam.

River diversion: Diversion schemes, phases of diversion, tunnels, cofferdams.
Gravity dams: Forces acting on a gravity dam, load combinations for design, modes of failure & stability requirement, structural competency of gravity dams, pratical profile & stability analyses, design of non-overflow & overflow sections using single-step method.

Arch dams: Types of arch dams, method of analysis, most economical central angle, design of arch dams based on cylinder theory.
Embankment dams: Types of embankment dams, causes of failure & stability requirements, preliminary design, seepage analsis, flow-net, phreatic line, safety of u/s slope under rapid drawdown, safety of d/s slope under steady seepage.

Weirs & Barrages: Types of weirs, causes of failures, design of weirs on permeable foundations, Bligh’s creep theory, Khosla’s theory, method of independent variables.

COURSE OUTCOME:
1)
Identify various Hydraulic Structures, understanding of their utility, working principle and merits/demerits.

2)
Explain design criteria, selection of sites, materials and construction techniques etc, for hydraulic structures

3)
Explain socio-economic and environmental impact of hydraulic structures.
Text Books:

1.
S.K Garg, Irrigation Engineering & Hydraulic Structures, Khanna Publishers

2.
Arora, Irrigation, Water Power & Water Resources Engineering, Standard Publishers.

3.
B.C. Punmia, “Irrigation and Water Power Engineering”, Standard Publishers, 1992

4.
Linsley, Water Resources Engineering, Mc Graw Hill.

CE432  Hydraulic Machines
(3L-0T-0P:3Cr, 3Hr)
 
Introduction: Types of hydraulic machines, pumps, theory of rotodynamic machines, Euler’s equation.
Impulse turbines: Work done by impulse turbine, power produced by an impulse turbine, efficiencies of an impulse turbine, design of pelton wheel turbine.

Reaction turbines: Differences between an impulse & reaction turbine, classification of reaction turbines, power produced by a reaction turbine, efficiencies of a reaction turbine, Francis turbine, Kaplan turbine, cavitation in reaction turbines, draft tube, types of draft tubes, efficiencies.
Governing of turbines: Purpose of governing, elements of governing system, double regulation of turbines, governing of impulse turbines, governing of reaction turbines, relief valve/pressure regulator.

Performance of turbines: Characteristics of turbines, unit power, unit speed & unit discharge, specific speed of a turbine, selection of turbines based on head of water & specific speed, characteristic curve of turbines.
Reciprocating & Centrifugal pumps: Pumps & their classification, reciprocating pumps, types, discharge, power required, slip of pump, indicator diagram, advantage of centrifugal pumps over reciprocating pumps, components of a centrifugal pump, workdone by impeller, heads of pumps, losses & efficiencies.

Hydel power plant: Hydro-electric plants & their classification, essential components of hydel power plant, advantages & disadvantages, pumped storage plants.

COURSE OUTCOME:
1)
Understand the working principles of various types of turbomachinery, turbines and pumps.

2)
Apply the mathematical principles of turbo machinery for selection of types and capacity of machines for various purposes
Text Books:

1.
R.K Bansal; A Text Book of Fluid Mechanics and Hydraulic Machines, Laxmi Publications (P) ltd., New Delhi

2.
Dr. Modi &Dr.Seth ; Hyraulic and Fluid Mechnics Including Hydraulic Machines, Standard Book House.

3.
K. Subramanya , Theory and Applications of Fluid Mechanics, Including Hydraulic Machines , Tata McGraw Hill Pub. Co., New Delhi, 1992.

4.
Dr. Jagdish Lal, Hydraulic Machines, Metropolitan Publication.

CE433 Groundwater Hydrology & Management
 (3L-0T-0P:3Cr, 3Hr)
 
Introduction to groundwater hydrology; Well and aquifer characteristics; Groundwater flow in aquifers, groundwater recharge, fluctuation of water table beneath a recharge site; Hydraulics of fully and partially penetrating wells in confined, leaky and unconfined aquifers under steady and transient conditions; Analysis of pumping test data; Groundwater investigations; Basin management of groundwater and groundwater quality; Model studies; Sea water intrusion.

 COURSE OUTCOME:
1)
Understand the principles of porous media flow of fluids

2)
Apply the mathematical principles governing porous media flow for management of ground water resources

3)
Analyze the available ground water data for study of availability of ground water
Text Books:

1.
D.K. Todd, “Groundwater Hydrology”, John Wiley & Sons, 1993.

2.
C. Walton, “Groundwater Resources Evaluation”, McGraw Hill, 1970.

3.
H.M. Raghunath, “Groundwater Hydrology”, New Age International, 1993.

4.
O.D.L. Strack, “Groundwater Mechanics”, Prentice Hall, 1989.

5.
S.P. Garg, “Groundwater and Tube Wells”, Oxford & IBH Publishing Co., 1993.

CE434  Air Pollution & Industrial Waste  Management
(3L-0T-0P:3Cr, 3Hr)
 
Air Pollutants, their sources and harmful effects on the environment; Meteorology as applied to air pollution and dispersion of air pollutants, Air quality and emission standards, Removal of gaseous and particulate matter. Sources and types of wastes; solid, liquid and gaseous wastes; Water use in industry, industrial water quality requirements; Control and removal of specific pollutants in industrial wastewaters from dairy, fertilizer, distillery, tannery, sugar, pulp and paper, iron and steel, metal plating etc.

COURSE OUTCOME:
 1)
Define air pollution and its effects 

2)
solve combustion problems and calculates amounts of pollutants emitted.

3)
plan measurement and monitoring of air pollutants. 

4)
prepare emission inventories and evaluates results. 

5)
Examine and evaluate different kind of air pollution models
Text Books:

1.
K.  Wark& C.  F.  Warner, “Air Pollution-Its Origin and Control”, Harper & Row, New York, 1981.

2.
N. D. Nevers, “Air Pollution Control Engineering”, Mc. Graw Hill International Ed., 1985

3.
N. L. Nemerow, “Zero Pollution for Industry: Waste Minimization through Industrial Complexes”, John 

Wiley & Sons, 1995

4.
N L Nemerow, “Liquid Waste of Industry: Theoy, Practices and Treatment”, Addison-Wesley, 1971.

5.
S. J. Arceivala, “Wastewater Treatment for Pollution Control”, Tata Mc. Graw Hill, 1999

6.
W. W. Eckenfelder, “Industrial Water Pollution Control”, Mc. Graw Hill, 2000.

CE435  Solid Waste Engineering
(3L-0T-0P:3Cr, 3Hr)
 
Solid waste- history, materials flow, the need for integrated solid waste management; Municipal solid waste-characteristics and quantities; Collection Systems-municipal wastes; commercial wastes, recyclable materials; Material separation and processing of municipal solid waste; Combustion and energy recovery-heat value,  materials and thermal balances, combustion hardwares, undesirable effectes; Biochemical process-anaerobic digestion, composting and other processes; Landfills-planning, sitting, landfill processes, landfill design, landfill operations, post-closure care and use of old landfills; Current issues in solid waste mangement.

 COURSE OUTCOME:
1)
Define and characterize solid and hazardous wastes from technical and regulatory points of view

2)
Identify current statutory and regulatory cradle to grave framework related to solid waste management.

3)
Describe factors which will determine thecharacterization,the distributionand fate of chemical compounds in the environment;

4)
Identify the most common techniques for preventing, minimizing, recycling, disposing and treatment of waste and their application on site remediation
Text  Books:

1.
P. AarneVesilind, William A. Worrel& Debra R. Reinhart, Solid Waste Engineering, Thomson Brooks/Cole, First Edition, 2002.

2.
2.
Howard S Peavy, Donald R Rowe & George Techobanoglous, Environmental Engineering, McGraw-Hill International Ed, 1985.

3.
3.
Mackenzie L Davis & David A Cornwell, Introduction to Environmental Engineering, Mcgraw-Hill, Inc, International Edition, 1991.

4.
4.
Arcadio P. Sincero& Gregoria A. Sincero, Environmental Engineering – A Design Approach, Prentice-Hall India, 1996.

CE436  Environmental Impact Assessment
(3L-0T-0P:3Cr, 3Hr) 
Concepts of environmental impact analysis - key features of the National Environmental Policy Act and its implementation, screening in the EIA process, role of the USEPA, environmental protection and EIA at the national level, utility and scope of the EIA process

Planning and management of environmental impact studies

Environmental impact - factors for consideration in assessing the impacts of water related projects, power projects, waste water treatment facilities etc .

Concepts and terms in the impact assessment process, Socioeconomic impact analysis.

Simple methods for impact identification – matrices, net works and checklists. Description of the environmental setting

Environmental indices and indicators for describing the affected environment.
Prediction and assessment of the impact on surface water, soil, groundwater, air, water quality, vegetation and wild life and biological environments. Case studies and examples.

Prediction and assessment of visual impacts and impacts on the socio-economic setting, decision methods for evaluation of alternatives, public participation in decision-making

Preparing the EIA document

Environmental monitoring.
COURSE OUTCOME:
1)
Explain the major principles of environmental impact assessment undertaken across various countries

2)
Discuss Environmental laws, different regulations policies and executive orders related to Physical, Chemical, and Biological, Cultural, and Socioeconomic environment.

3)
Understand the different steps within environmental impact assessment.

4)
Discuss the implications of current laws in relation to environmental impact assessment

5)
Be able to prepare a basic EIA document.
Text Books:

1.
Larry W Canter, Environmental Impact Assessment, McGraw Hill, Inc., 1996

2.
Betty Bowers Marriot, Environmental Impact Assessment A Practical Guide, McGraw Hill, Inc., 1997.

3.
C.J. Barrow, Environmental & Social Impact Assessment – An Introduction, Edward Arnold, 2002.

4.
Evan. K. Paleologos and Ian Lerche,Environmental Risk Analysis, McGraw Hill Inc., 2001

5.
Peter Morris (ed.) and RikiTherivel (ed.), Methods of Environmental Impact Assessment, Routledge, 


2001.

CE437  Remote Sensing & GIS
(3L-0T-0P:3Cr, 3Hr)
 
Energy source & radiation principles, Remote Sensing System, Multi-spectral scanner, thematic mapper, Return beam vidicon camera, Thermal infra-red scanner, Side looking, Air borne RADAR, Spectral pattern recognition, visual & digital techniques, Data acquisition from ERS, land sat, SPOT, sea sat, IRS, interpretation of digital data products, application in water resources engg, land use etc.
GIS, introduction to GIS, creation of digital geographic data, characteristics of GIS, utilization of GIS for water resources, application of hydrological modeling.
COURSE OUTCOME:
1)
Understand different types of the techniques used remote sensing

2)
Apply the knowledge of image processing and data interpretation techniques.

3)
Develop GIS with the help of remote sensing data 

4)
Apply the knowledge of remote sensing and GIS in various problems related to civil engineering.
Text Books:

1.
T.M. Lillesand and R.W. Kiefer, Remote Sensing and Image Interpretation, John Wiley & Sons, New 
York, 1994.

2.
J.B. Campbell, Introduction to Remote Sensing, Taylor & Francis, London, 1996.

3.
Lo, C.P. & Yeung A.K.W., Concepts and Techniques of Geographic Information Systems, Prentice Hall of 
India, New Delhi, 2002.

4.
Anji Reddy, M., Remote Sensing and Geographical Information Systems, B.S.Publications, Hyderabad, 2001.

CE438  Pavement Design
(3L-0T-0P:3Cr, 3Hr)
  

Pavement Materials, Pavement as multilayed structure, subgrade, base and subbase, bituminous materials, individual properties, non-linear models of granular materials and bituminous mixes elastic modules and Poisson’s ratio, concrete pavement, Pavement Design, AASHTO, Shell, Asphalt Institute, Japan, Austoroads methods, analytical pavement design, Indian context, overlay design, Pavement Management, Pavement evaluation, Benkelman beam and Falling Weight Deflectometer, pavement maintenance management, financial viability. 
COURSE OUTCOME:
1)
Understand the forces acting on the pavements. 

2)
Apply knowledge and perform analysis of the pavements to calculate the responses.

3)
Understand the importance of various tests on pavement materials and analyses the results.

4)
Design of flexible and rigid pavements
 Text Books:

1.
E. J. Yoder and M. W. Witczak, Principles of Pavement Design, 2nd Edition, John Wiley & Sons. 

2.
D. Croney and P. Croney, The Design and Performance of Road Pavements, 2nd Edition, McGraw-Hill, International Series in Civil Engineering, 1992.

3.
Ministry of Surface Transport, Government of India, Specification for Road and Bridge Work, 3rd revision, Published by IRC, 1995.

CE439  Pavements Materials
(3L-0T-0P:3Cr, 3Hr) 
Soil materials: As subgrade, subbase and base course, Basic engineering properties; resilient modulus, CBR and plate load test. 
Road Aggregates: Aggregate Classification, physical properties and evaluation, Job mix formula.

Road binders: Bitumen, cutback, emulsion, modified binders and cement. Physical properties of different binders and tests, rheology binders, modified binders
Mix design: WBM and WMM mix design, Marshall mix design and Superpave procedure; design of emulsified mixes, fatigue and rutting behaviours of bituminous mixtures; viscoelastic analysis of asphalt mixes. Concrete mix design, flexural test, concrete block pavement, Alternate and marginal materials in Rural Roads.

Soil stabilization - Methods used in soil stabilizations; Evaluation and design of stabilized subgrade, Use of geosynthetics

COURSE OUTCOME:
1)
Learn about engineering properties of various pavement materials.

2)
Perform mix design of both asphalt and concrete

3)
Various Pavement Material testing

4)
Be familiar with alternate and marginal pavement systems.
Text Books:
1.
P. H. Wright, Highway Engineering, John Wiley & Sons, 1996.

2.
S. K. Khanna and C. E. G. Justo, Highway Material Testing, New Chand & Bros., 1999.

3.
Reference Books

4.
E. J. Yoder and M. W. Witczak, Principles of Pavement Design, 2nd Edition, Yang H.

5.
Huang, Pavement Analysis and Design, Pearson Prentice Hall, 2004.

CE440  Geometric Design of Road Transportation System (3L-0T-0P:3Cr, 3Hr)
 
Geometric design as per IRC and other guidelines; Various curves design, road alignment and surveys, elements of highway geometric design, cross sectional elements and design for rural highways, urban streets and hill roads; at-grade inter-sections – SSD and OSD consideration and principles, channelization, mini round-abouts, layout of round abouts, Inter-changes, entrance and exit ramps, acceleration and deceleration lanes, design of storage lanes at signalised and unsignalised Intersections, bicycle and pedestrian facility design; parking layout and design; terminal layout and design, Road safety measures.
COURSE OUTCOME:
1)
Design the horizontal and vertical curves of highway and urban roads

2)
List and describe the geometric elements of highway and urban roads

3)
Design signalized and unsignalized Intersections

4)
Explain the planning and design of the parking lot and bus terminals.

5)
Describe road safety measures and explain how these are translated into practice in the road traffic system
Text Books:
1.
1.  S. K. Khanna and C. E. G. Justo, Highway Engineering, Nem Chand & Brothers, 2011

2.
2.  P. H. Wright and Karen K. Dixion, Highway Engineering, Wiley India

3.
3. IRC: 73.1990 Geometric Design Standards For Rural (Non-Urban) Highways


4.
4. IRC: 86.1983 Geometric Design Standards For Urban Roads In Plains

CE441  Design and Construction of Rural Roads (3L-0T-0P:3Cr, 3Hr)
    

Planning and Alignment of rural roads, Geometric design standards, Low cost materials: Soil, subgrade, stabilised soils, road aggregates, binding material, Marginal materials. Pavement Design: design of flexible, rigid, and semi rigid pavements, Embankment and subgrade, sub-base, base course, shoulder, bituminous and semi-rigid rural road construction, Use of Waste Materials: Fly ash for road construction, Lime fly ash stabilized soil, lime fly ash bound macadam, lime fly ash concrete, roller compacted concrete, Cement stabilised fly ash, iron and steel slag, Lime-rice husk ash concrete, recycled concrete, cost analysis, quality control measures and maintenance
COURSE OUTCOME:
1)
Understand the importance of rural roads and interpret the economic benefits it generates.

2)
Apply knowledge and choose the appropriate construction methodologies.

3)
Categorize and describe the usage of various alternative materials.

4)
Evaluate the application of low cost and alternative materials  for pavement construction

5)
Solve pavement design problems and interpret the results.
Text Books:
1.
S. K. Khanna and C. E. G. Justo, Highway Material Testing, New Chand & Bros.,1999

2.
G. R. Chatburn, and J. Wiley and Sons, Highway Engineering, Rural Roads and Pavements, Inc. Publication, 2010.

3.
IRC SP 20: Rural Roads Manual, Indian Roads Congress, New Delhi, 2002.

4.
L. Odier, Low Cost Roads: Design, Construction and Maintenance, Unesco, Butterworths, 1971.

5.
K. N. Ramanujam, Rural Transport in India, Mittal Publications, 1993.

CE442  Analysis and Design of Foundations 
(3L-0T-0P:3Cr, 3Hr)
 
Shallow foundations: Terzaghi’s bearing capacity theory, Meyerhof, Hansen and Vesic bearing capacity factors, IS code provisions, Skempton’s bearing capacity factors, safe and allowable bearing pressures, plate load test, Housel’s method for determining safe bearing pressure from plate load test, bearing capacity estimation from SPT and CPT values, selection of type and depth of foundations, combined footings, mat foundations, settlement under footing loads, Skempton-Bjerrum modification, foundations on problematic soils and remedial measures.
Pile foundations: Mechanism of load transfer in piles, load carrying capacity, critical depth approach, Pile load test: continuous and cyclic, separating point bearing from skin friction load from cyclic pile load test, Efficiency of pile groups and settlement calculations, negative skin friction, laterally loaded piles.

Design loads for foundations, basis of design of footings, structural design of isolated footings, combined footing, and mat footings.

COURSE OUTCOME:
1)
learn various methods of determination of bearing capacity of shallow and pile foundations

2)
analyze the settlement of footings 

3)
understand the group action of piles 

4)
be able to understand and analyze laterally loaded piles

5)
learn the basic design aspects of footings
Text Books:

1.
Ranjan, G. and Rao, A.S.R. (2016), Basic and Applied Soil Mechanics (New Age International Publishers, 3rd Edition)

2.
Das, B.M. (2010), Principles of Foundation Engineering (Cengage Learning, 7th Edition)

Reference:


1.
Bowles, J.E.(2001), Foundation Analysis and Design (McGraw Hill)

2.     Varghese, P.C.(2010),  Limit State Design of Reinforced Concrete (PHI Learning Pvt. Ltd., 2010)

3.
Pillai, S.U. and Menon, D.(2010),  Reinforced Concrete Design (Tata McGraw Hill)
