CEC-501 TRANSPORTATION ENGINEERING-II

UNIT-I High way planning, Alighment & Geometric Design: Principles of highway planning, road
planning in India and financing of roads, classification patterns. Requirements, Engg. Surveys for
highway location. Cross sectional elements- width, camber, super-elevation, sight distances, extra
widening at curves, horizontal and vertical curves, numerical problems.

UNIT =lI Bituminous & Cement Concrete Payments: Design of flexible pavements, design of mixes and
stability, WBM, WMM, BM, IBM, surface dressing, interfacial treatment- seal coat, tack coat, prime coat,
wearing coats, grouted macadam, bituminous concrete specification, construction and maintenance.
Advantages and disadvantages of rigid pavements, general principles of design, types, construction,
maintenance and joints, dowel bars, tie bars. Brief study of recent developments in cement concrete
pavement design, fatigue and realiability.

UNIT = lll Low Cost Roads, Drainage of Roads, Traffic Engg. & Transportation Planning: Principles of
stabilization, mechanical stabilization, requirements, advantages, disadvantages and uses, quality
control, macadam roads-types, specifications, construction, maintenance and causes of failures. Surface
and sub-surface drainage, highway materials: properties and testing etc. Channelised and unchannelised
intersections, at grade & grade separated intersections, description, rotary-design elements, advantages
and disadvantages, marking, signs and signals, street lighting. Principles of planning, inventories, trip
generation, trip distribution, model split, traffic assignment, plan preparation.

UNIT - IV Airport Plaaning, Runway & Taxiway: Airport site selection. air craft characteristic and their
effects on runway alignments, windrose diagrams, basic runway length and corrections, classification of
airports. Geometrical elements: taxi ways and runways, pattern of runway capacity.

UNIT - V Airport, Obstructions, Lightning & Traffic control: Zoning regulations, approach area,
approach surface-imaginary, conical, horizontal. Rotating beacon, boundary lights, approach lights,
runway and taxiway lighting etc. instrumental lending system, precision approach radar, VOR enroute
traffic control.

List of Experiments:

. Aggregate Crushing Value Test

. Determination of aggregate impact value

. Determination of Los Angeles Abrasion value

. Determination of California Bearing Ratio values

. Determination of penetration value of Bitumen

. Determination of Viscosity of Bituminous Material

. Determination of softening point of bituminous material
. Determination of ductility of the bitumen
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. Determination of flash point and fire point of bituminous material
10. Determination of Bitumen content by centrifuge extractor

11. Determination of stripping value of road aggregate

12. Determination of Marshall stability value for Bituminous mix

13. Determination of shape tests on aggregate



Reference Books & Study Materials:

1. Highway Engineering by Gurucharan Singh

. Principles of Pavement Design by E.J. Yoder & M.W. Witzech
. Highway Engineering by O’Fleherty

. Highway Engineering by S.K. Khanna & C.E.G. Justo

. Airport Planning & Design by S.K. Khanna & M. G. arora

. Foresch, Charles “Airport Planning”

. Horonjeff Robert “The Planning & Design of Airports”

. Sharma & Sharma, Principles and Practice of Highway Engg.
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. Haung, Analysis and Design of Pavements
10. Relevant IRC & IS codes

11. Laboratory Mannual by Dr. S.K. Khanna
12. Highway Engg. By Hews & Oglesby

13. Highway Material by Walker



CEC-502 ADVANCE SURVEYING

UNIT-I Modern equipment’s for surveying : Digital levels and theodolites, Electronic Distance
measurement(EDM), Total Station and Global Positioning Systems (GPS), Digital Plannimeter .

UNIT-Il Surveying Astronomy: Definitions of astronomical terms, coordinate systems for locating
heaven ly bodies, geographic, geodetic, geocentric, Cartesian, local and projected coordinates for earth
resources mapping, convergence of meridian, parallel of latitude, shortest distance between two points
on the earth, determination of latitude and longitude.

UNIT-1Il GPS Surveying: Introduction & components of GPS, Space segment, control segment and user
segment, Elements of Satellite based surveys-Map datum’s, GPS receivers, GPS observation methods
and their advantages over conventional methods. Digital Terrain Model (DTM) : Topographic
representation of the terrain and generation of DTM on computers using spot heights and contour
maps.

UNIT-IV Photogrammetry : Principle, definitions and classifications of terrestrial and aerial
photogrammentry, flight planning for aerial photography, scale and relief displacements of vertical
aerial photographs, stereoscopic vision on vertical photographs, computation of position, length and
elevations of objects using photographs and photo mosaic.

UNIT-V Remote Sensing: Principle, components, classification, remote sensing data acquisition process,
different types of remote sensing satellite imagery with special relevance to Indian Remote Sensing
Satellites (IRS) and applications. Geographic Information Systems (GIS) : Definition, components and
advantages. Surveying Project - Student will go for one week Surveying Camp to carry out Project Work.

Surveying Project:- Student will go for one week surveying camp to carry project

SUGGESTED TEXT BOOKS AND REFERENCES :

1. Surveying and Leveling-Part-l & Il by T.P. Kanetkar and S.V. Kulkarini, Pune Vidyarthi Griha Prakashan,
Pune

2. Engineering Surveying : Theory and Examination Problems for Students by W. Schofield, Butterworth,
Heinemann,Oxford.

3. Surveying: Problems Solving with theory and objective type questions by A.M. Chandra, New Age
International Publishers N. Delhi.

4. Advance Surveying by A.M. Chandra, New Age International Publishers N. Delhi.

5. Surveying Vol. Il by S.K. Duggal, Tata McGraw Hill Publishing Company Ltd. New Delhi.

6. Remote Sensing and image interpretation by Lillesand T.M. and Kiefer R.W.



CEC-503 FLUID MECHANICS-II

UNIT-I Turbulent flow : Laminar and turbulent boundary layers and laminar sublayer, hydrodynamically
smooth andrough boundaries, velocity distribution in turbulent flow, resistance of smooth and
artificially roughened pipes,commercial pipes, aging of pipes. Pipe flow problems : Losses due to sudden
expansion and contraction, losses in pipe fittings and valves,concepts of equivalent length, hydraulic and
energy gradient lines, siphon, pipes in series, pipes in parallel,branching of pipes. Pipe Network : *Water
Hammer (only quick closure case). transmission of power. *Hardy Cross Method

UNIT-Il Uniform flow in open channels : Channel geometry and elements of channel section, velocity
distribution,energy in open channel flow, specific energy, types of flow, critical flow and its
computations, uniform flow and its computations, Chezy’s and Manning’s formulae, determination of
normal depth and velocity, Normal and critical slopes, Economical sections, Saint Vegnet equation.

UNIT-IIl Non uniform flow in open channels : Basic assumptions and dynamic equations of gradually
varied flow,characteristics analysis and computations of flow profiles, rapidly varied flowhydraulic jump
in rectangular channels and its basic characteristics, surges in open channels & channel flow routing,
venturi flume. Unit-1V Forces on immersed bodies: Types of drag, drag on a sphere, a flat plate, a
cylinder and an aerofoil development of lift, lifting vanes, magnus effect.

UNIT-V Fluid Machines: Turbines : Classifications, definitions, similarity laws, specific speed and unit
guantities, Pelton turbine-their construction and settings, speed regulation, dimensions of various
elements, Action of jet, torque, power and efficiency for ideal case, characteristic curves. Reaction
turbines: construction & settings, draft tube theory, runaway speed, simple theory of design and
characteristic curves, cavitation. Pumps: Centrifugal pumps : Various types and their important
components, manometric head, total head, net positive suction head, specific speed, shut off head,
energy losses, cavitation, principle of working and characteristic curves. Reciprocating pumps: Principle
of working, Coefficient of discharge, slip, single acting and double acting pump, Manometric head,
Acceleration head.

List of Experiment-

1. Study the performances characteristics of Pelton Wheel

2. Study the performances characteristics of Francis Turbine

3. Study the performances charactristics of Kaplan Turbine

4. Caliration of multistage (Two) Pump & Study of characteristic of variable speed pump

5. To study the performance & details of operation of Hyd. Ram

6. Determination of coefficient of discharge for a broad crested weir & to plot water surface Profile over
weir

7. Study of the characteristic of the Reciprocating pump

Suggested Books & Study Material:
1. Fluid Mechanics - Modi & Seth - Standard Book house, Delhi
2. Open Channel Flow by Rangaraju - Tata Mc Graw - Hill Publishing Comp. Ltd., New Delhi



3. Fluid Mechanics - A.K. Jain - Khanna Publishers, Delhi

4. Fluid Mechanics, Hydraulics & Hydraulic Machanics - K.R. Arora - Standard Publishers Distributors
1705- B, Nai Sarak, Delhi-6

5. Hyd. of open channels By Bakhmetiff B.A. (McGraw Hill, New York)

6. Open Channel Hyd. By Chow V.T. (McGraw Hill, New York)

7. Engineering Hydraulics By H. Rouse

8. Centrifugal & Axial Flow Pump By Stempanoff A.J. New York

9. Relevant IS codes.



CEC-504(A) STRUCTURAL DESIGN & DRAWING-I (RCC)

UNIT — I Basic Principles of Structural Design : Assumptions, Mechanism of load transfer, Various
properties of concrete and reinforcing steel, Introduction to working stress method and limit state
methods of design, partial safety factor for load and material. Calculation of various loads for structural
design of singly reinforced beam, Partial load factors.

UNIT - Il. Design of Beams: Doubly reinforced rectangular & Flanged Beams, Lintel, Cantilever, simply
supported and continuous beams, Beams with compression reinforcement: Redistribution of moments
in continuous beames, Circular girders: Deep beams. Design of beam for shear and bond.

Unit-lll. Design of Slabs: Slabs spanning in one direction. Cantilever, Simply supported and Continous
slabs, Slabs spanning in two directions, Circular slabs, Waffle slabs, Flat slabs, Yield line theory. Unit -IV.
Columns & Footings: Effective length of columns, Short and long cloumns- Square, Rectangular and
Circular columns, Isolated and combined footings, Strap footing, Columns subjected to axial loads and
bending moments (sections with no tension), Raft foundation.

UNIT -V. Staircases: Staircases with waist slab having equal and unequal flights with different support
conditions,Slabless tread-riser staircase. NOTE :- All the designs for strength and serviceability should
strictly be as per the latest version of 1S:456. Use of SP-16 (Design aids)

Suggested Books: - 1. Plain & Reinforced Concrete Vol. | & Il — O.P. Jain & Jay Krishna

. Limit State Design by P.C.Varghese ; Prentice Hall of India, New Delhi

. Design of Reinforced Concrete Elements by Purushothman; Tata McGraw Hill, New Delhi
. Reinforced Cement Concrete by Gupta & Mallick, Oxford and IBH

. Reinforced Cement Concrete by P. Dayaratnam, Oxford and IBH

. Plain & reinforced concrete - Rammuttham

. Plain & reinforced concrete — B.C. Punnia
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. Structural Design & Drawing by N.K.Raju



CEC-504(B) DESIGN OF PRESTRESSED CONCRETE STRUCTURES

Unit - 1.

Introduction, Principles of prestressing, Different methods of prestressing — post tensioning
and pre-tensioning.

Prestressed concrete materials. Need for high strength concrete and High concrete tensile
steel. Creep and shrinkage of concrete, relaxation of steel. Losses of prestress friction and
anchorage of steel.

Unit - 2.

Flexural strength of prestressed concrete section. Analysis of prestress, Resultant stress
at a section, Line of Thrust, Load Balancing. Cracking moments.

Shear strength and torsional strength of prestressed concretes section. Principle
stresses and principal shear stresses, Ultimate shear resistance.

Unit — 3.

Stress-pattern in anchorage zones. Transmission length. End zone reinforcement.
Stress distribution in end block.

Unit — 4.

Design of members for flexure. Code recommendations. Rectangular and I-section.
Working out of section dimensions for concrete and prestressing forces for steel.
Application to design of slabs and continuous beams and Bridge girders. Design for
concrdant table and tendon profiles.

Unit - 5.

Design of tension and compression members, Design for combined bending and
compressive, Different approaches for design, Introduction to design of transmission
poles, roof truss members, purlin, railway sleepers.

Books & References Recommended:

. Lin T.Y., Design of Prestressed Concrete Structures.

. Varatnam P., Prestressed Concrete Structures.

. Ramaruthan S., Prestressed Concrete.

. Graduate |I.l., Prestressed Concrete.

. Krishna Raju, Prestressed Concrete.

. Evans R.H. and Bennett R.S., Prestressed Concrete.

. 1S-1343.

. Mullick S.K. and Rangaswamy R.S., The Mechanics of Prestressed Concrte Design.
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CEC-504(C) WATER POWER ENGINEERING

UNIT - 1 Optimal Rain gauge Network Design, Adjustment of Precipitation Data, Depth Area-Duration
Analysis, Design Storm, Probable Maximum Precipitation, Probable Maximum Flood, Flood Frequency
Analysis, Risk Analysis,

UNIT - 2 Flood Management, Flood Routing through Reservoirs, Channels Routing Muskingum Method,
Introduction to Stochastic Models in Hydrology like AR, ARMA, ARIMA etc. Concept of Correlogram.

UNIT - 3 System Analysis: Need, Water Resources Systems, Optimisation Techniques, Linear
Programming, Feasible Solutions, Graphical Method, Simplex Method, Use of of LP in Water Resources,
Introduction to Reservoir Operation, Rule curves, Linear Decision Rule

UNIT - 4 Dynamic Programming, its utility in Resource Allocation and other Decision Making Problems,
Optimal Operating, Policies, Use of D. P. in Reservoir, Operation.

UNIT-5 Network Methods, Project Optimality Analysis. Updating of Network, Utility in Decision
Making.

Reference Books

1. Subramany K., Engg. Hydrology.

2. Philiphs & Ravindran: Operations Research

3. Hire D.S. & Gupta: Operation Research

4. Loucks D.P., Stedinder |.R. & Haith D.A : Water Resources Systems Engg.
5. Kottegoda N. T., Stochastic Water Resources Technology.

6. Singh V.P. : Elementary Hydrology



CEC-505(A) THEORY OF STRUCTURE-I

UNIT. |

Virtual work and Energy Principles: Principles of Virtual work applied to deformable bodies, strain
energy and complementary energy, Energy theorems, Maxwell’s Reciprocal theorem, Analysis of Pin-
Jointed frames for static loads.

UNIT. Il

Indeterminate Structures-I : Static and Kinematics indeterminancy, Analysis of Fixed and continuous
beams by theorem of three moments, Effect of sinking and rotation of supports, Moment distribution
method (without sway)

UNIT. Il
Indeterminate Structures - Il : Analysis of beams and frames by slope Deflection method, Column
Analogy method.

UNIT. IV
Arches and Suspension Cables: Three hinged arches of different shapes, Eddy’s Theorem, Suspension
cable, stiffening girders, Two Hinged and Fixed Arches - Rib shortening and temperature effects.

UNIT.V
Rolling loads and Influence Lines: Maximum SF and BM curves for various types of Rolling loads,
focallength, EUDL, Influence Lines for Determinate Structures- Beams, Three Hinged Arches.

Reference Books:

1. Ghali A & Neville M., Structural Analysis - A Unified classical and matrix Approach, Chapman and Hall,
New York.

2. Wang C.K. Intermediate structural analysis, McGraw Hill, New York.

3. Kinney Streling J. Indeterminate structural Analysis, Addison Wesley.

4. Reddy C.S., Basic Structural Analysis, Tata McGraw Hill Publishing Company, New Delhi.

5. Norris C.H., Wilbur J.B. and Utkys. Elementry Structural Analysis, McGraw Hill International, Tokyo



CEC-505(B) ENVIRONMENTAL IMPACT ASSESSMENT

UNIT-I
Concept of EIA : Introduction of EIA, Utility and scope of EIA, Significant Environmental Impacts, Stage of
EIA, Environmental Inventory, Environmental Impact Statement (EIS)

UNIT-II
Methods of Impact Identification : Environmental Indices and indicators for describing the affected
environment, matrix methodologies, network, checklist, and other method.

UNIT-1II
Impact analysis : Framework, statement predication and assessment of impact of air, water, noise and
socio-economic environment.

UNIT-IV
Preparation of written documentation : Initial planning phase, detailed planning phase, writing phase,
organizing relevant information, co-ordination of team writing effort.

UNIT-V

Public Participation in Environmental Decision making : Basic definitions, Regulatory requirements,
Advantages & disadvantages of Public Participation, Selection of Public participation techniques,
Practical considerations for implementation.

References

1. Remote Sensing and image interpretation by Lillesand T.M. and Kiefer R.W.

2. Water Supply Engineering by B.C. Punmia - Laxmi Publications (P) Ltd. New Delhi

3. Water Supply & Sanitary Engg. by G.S. Birdi - Laxmi Publications (P) Ltd. New Delhi

4. Water & Waste Water Technology by Mark J.Hammer - Prentice - Hall of India, New Delhi

5. Environmental Engineering - H.S. Peavy & D.R.Rowe-Mc Graw Hill Book Company,New Delhi
6. Water Supply & Sanitary Engg. by S.K. Husain

7. Water & Waste Water Technology - G.M. Fair & J.C. Geyer

8. Relevant IS Codes



CEC-505(C) AIR QAUALITY MONITORING & CONTROL

UNIT - I Air pollution problem: Economics and social aspects, historical episodes of air pollution. Sources
of Air pollution, effects of air pollution on health, animal, plants and materials

UNIT - Il Role of meteorological condition, properties of typical air pollutants, air diffusion and
concentration pollutants. general diseases caused by air pollutants. toxicity of various pollutants. Plums
patterns and height of chimneys.

UNIT - Il Atmospheric chemistry, formation of secondary pollutants — PNN, PBN, Photolytic cycles,
general diseases and toxicity of pollutants

UNIT - IV Sampling and Analyzing of Air Pollutants: Instruments pollution survey, standards of air
pollution. Principle of air pollution control, site selection and zoning, various control methods, process
and equipment changes, design and operation of various air pollution control equipment’s.

UNIT - V Air pollution control legislation, public education pollution standards, status of air pollution
control in various countries. Industrial Hygiene: Concept and importance, factory Involved in
environmental hazards, industrial ventilation occupational diseases, control methods.

Reference Books :--

1. "Air Pollution" - Faith W.L, John Wiley & Sons

2. "Air Pollution" - Mc Cabe L.C., Mc. Graw Hill, International

3. Air Pollution - Stern A.C., Academic Press N. York

4. Fundamentals of Air Pollutions - Raju BSN Oxford & IBH Publishing Co. Pvt. Ltd.

5. "Air Pollution" - Rao M.N. & Rao HVN - Tata Mc Graw Hill 6. Air Pollution — Wark and Warner



CEC-506(A) REMOTE SENSING & GIS

UNIT I-INTRODUCTION AND CONCEPTS- Introduction of Remote Sensing — Energy sources and
Radiation principles, Energy equation, EMR and Spectrum, EMR interaction with Atmosphere scattering,
Absorption, EMR interaction with earth surface features reflection, absorption, emission and
transmission, Spectral response pattern , vegetation, soil, water bodies- Spectral reflectance

UNIT I[I-AERIAL PHOTOGRAPHY AND PHOTOGRAMMETRY- Introduction-,Terrestrial and Aerial
photographs - vertical and oblique photographs - height determination contouring - photographic
interpretations - stereoscopy — parallax bar- Flight Planning- Photo Interpretation, Applications of aerial
Photos-Photo theodolite.

UNIT HI-SATELLITE REMOTE SENSING PRINCIPLES Data acquisition —Procedure, Reflectance and Digital
numbers- Intensity Reference data , Ground truth, Analog to digital conversion, Detector mechanism-
Spectro- radiometer-ldeal remote sensing system — Characters of real and successful remote sensing
system- Platforms and sensors- orbits types — Resolution

UNIT IV-REMOTE SENSING SATELLITES Land observation satellites, characters and applications, IRS
series, LANDSAT series, SPOT series, High resolution satellites, character and applications, CARTOSAT
series, IKONOS Series, QUICKBIRD series, Weather/Meteorological satellites, INSAT series, NOAA, GOES,
NIMBUS Applications, Marine observation satellites OCEANSAT

UNIT V-TYPES OF REMOTE SENSING AND IMAGE INTERPRETATION Introduction- Active, Passive,
Optical Remote sensing, visible, infrared, thermal, sensors and characters. Microwave remote sensing
Sensors, Concept of Microwave remote sensing, SLAR, SAR Scattro-meters,- Altimeter, Characteristics ,
Image interpretation characters.

Reference books:-

1. M. Anji Reddy, Textbook of Remote Sensing and Geographical Information systems, BS Publications,
Hyderabad. 2011. ISBN: 81- 7800-112-8

2. A.M.Chandra and S.K. Gosh. Remote Sensing and GIS, Narosa Publishing Home, New Delhi 2009.

3. Thomas M. Lillesand, Ralph W. Kiefer, Jonathan W. Chipman Remote sensing and image
interpretation John Wiley & Sons, 2008

4. George Joseph , Fundamentals of Remote Sensing Universities Press, Hyderabad 2005



CEC-506(B) THEORY OF ELASTICITY

UNIT-I Analysis of Stress: Definition and notation of stress, equations of equilibrium in
differential form, stress components on an arbitrary plane, equality of cross shear, stress
invariants, principal stresses, octahedral stress, planes of maximum shear, stress
transformation, plane state of stress, Numerical problems

UNIT-II Analysis of Stress: Definition and notation of stress, equations of equilibrium in
differential form, stress components on an arbitrary plane, equality of cross shear, stress
invariants, principal stresses, octahedral stress, planes of maximum shear, stress
transformation, plane state of stress, Numerical problems

UNIT-1lIl Two-Dimensional classical elasticity Problems: Cartesian co-ordinates - Relation
between plane stress and plane strain, stress functions for plane stress and plane strain state,
Airy’s stress functions, Investigation of Airy’s stress function for simple beams, bending of a
narrow cantilever beam of rectangular cross section under edge load. Bending of simply
supported beam under UDL. General equations in polar coordinates, stress distribution
symmetrical about an axis, Thick wall cylinder subjected to internal and external pressures,
Numerical Problems.

UNIT-IV Axisymmetric and Torsion problems: Stresses in rotating discs of uniform thickness
and cylinders. Torsion of circular, elliptical and triangular bars, Prandtl’s membrane analogy,
torsion of thin walled thin tubes, torsion of thin walled multiple cell closed sections. Numerical
Problems

UNIT-V Thermal stress and Elastic stability: Thermo elastic stress strain relations, equations of
equilibrium, thermal stresses in thin circular discs and in long circular cylinders. Euler’s column
buckling load: clamped-free, clamped-hinged, clamped-clamped and pin-ended, Numerical
Problems.

Reference books :-
1. Theory of Elasticity Timoshenko and Goodier, McGraw Hill Book Company

2. Applied Elasticity Wang, S. N, Publisher
3. Mechanics of deformable solids Irving Shames, Krieger Pub Co



CEC-506(C) WATER HARVESTING AND REUSE

UNIT-I Concept and characteristics of watershed, planning and management of watershed, need for
artificial recharge and rainwater harvesting,

UNIT-II Selection of artificial recharge zones, estimation of probable runoff from an area including from
roof tops,

UNIT-III artificial recharge structures: ponds, pits, wells, bore wells.

UNIT-IV Rainwater harvesting in urban areas: Roof top rain water harvesting structures — design —
construction maintenance and monitoring of RWH structures.

UNIT-V Effect on local groundwater environments -, Recycling of domestic water — sources of water for
recharge in urban areas.

Reference Books:-
1. Ground Water H.M.Raghunath, New Age International

2. Rainwater Harvesting Kollegal & Maghshyam, J.M. Jaina & Brothers



