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111 YEAR: I- SEMESTER

Sl No, | Course Course Title L | T| P | Credits
Code
1 PC501 Structural Analysis 3 0 0 3
2 PC502 Concrete Technology 2 0 0 2
3 PC503 Water Resources Engineering - | 3 0 0 3
4 PC504 Environmental Engineering - 11 3 0 0 3
5 PE501 Program Elective — | 3 0 0 3
6 OE501 Open Elective — | 3 0| O 3
7 PC506 Concrete Technology Lab 0 0 3 1.5
8 PC507 Surveying Field Work - 11 0 0 3 1.5
Total Credits 20
111 YEAR: II- SEMESTER
Course . .
SI. No. Code Course Title L | T P Credits
1 PC601 Design & Drawing of Reinforced 0 0 3
Concrete Structures
2 PC602 Water Resources Engineering — 11 3 0 0 3
3 PC603 Geotechnical Engineering - | 3 0 0 3
4 HS601 Managerial Economics &Financial 3
Analysis
5 PE601 Program Elective — 11 3 0 0 3
6 OE601 Open Elective — 11 3 0 0 3
7 PC604 CAD Lab 0 0 3 1.5
8 PC605 Environmental Engineering Lab 0 0 3 1.5
9 PR601 Socially Relevant Project 0 0 2 1
10 MC601 | Employability Skills 0 0 2 0
Total Credits 22
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Open Professional Professional | Professiona | Professiona | Professional
Electives Elective-1 Elective-11 | Elective- | Elective- Elective-V
1 (\V4
a) Disaster a) Repair & a) Pre- a) Bridge a) Finite a) Advanced
Management Rehabilitation stressed Engineering | Element Structural
of Buildings Concrete Methods Analysis
b) b) b) Watershed | b) Industrial | b) Design & | b) Urban
Environmental | Environmental | Management | Waste Drawing of | Hydrology
Pollution & Impact Water Irrigation
Control Assessment Treatment Structures
c) Elements of | ¢) Reinforced c) Advanced | c) Earth& | c) Soil c¢) Ground
Civil Soil Structures | Foundation Rock-fill Dynamics Improvement
Engineering Engineering | Dams and Techniques
Machine
Foundations
d) Green d) Traffic d) Urban d) d) Road d) Pavement
Technology Engineering Transportatio | Intelligent Safety Management
n Planning Transportati | Engineering | Systems
on Systems
e) Smart Cities | e) Construction | e) e) Building | e) Disaster | e) Low-cost
Technology & | Architecture | Services Managemen | Housing
Management and Town t&
Planning Mitigation
f) Project HSWAYA | ) SWAYAM/
Management M /NPTEL | NPTEL
/IMOOCS /MOOCS
COURSES | COURSES
(12 weeks (12 weeks
duration ) duration )
g) Traffic
Safety
h) Geo-Spatial
Technologies
i) Waste Water
Treatment
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111 Year — Il Semester

DESIGN AND DRAWING OF REINFORCED CONCRETE STRUCTURES

Course Learning Objectives:
The objective of this course is:

e Familiarize Students with different designphilosophies

e Equip student with design of members in flexural and shear

e Understand bond andtorsion

e Familiarize with design of compression members under different types of loading
e Understand different types of footings anddesign

Course Outcomes:
At the end of this course the student will be able to

e Work on different types of design methods

e Carryout analysis and design of flexural members anddetailing
e Design structures subjected to shear, bond andtorsion

e Design different type of compression members andfootings

SYLLABUS:
UNIT —I Design Methods

Working stress method: Elastic theory: design constants, modular ratio, neutral axis depth and
moment of resistance - balanced, under-reinforced and over-reinforced sections. Design of singly
and doubly reinforced beams, IS Code Provisions.

Limit State Design: Basic statistical principles —Characteristic strength — Characteristic loads -
Partial load and safety factors — stress-strain curves for HYSD bars and MS bars. Assumptions —
stress block parameters — Moment of Resistance.

All units i.e. from unit Il to unit V are to be taught in Limit State Design.

UNIT —I1 Design for Flexure and Shear: Design of singly reinforced beams- effective depth-
Moment of Resistance- Doubly reinforced and flanged (T) beams- Minimum depth - Minimum
and Maximum Flexural Tension Reinforcement - Design of Flanged Sections (T & L)- Effective
width of flange - Analysis and Design Problems.

Design for Shear and Torsion: Analysis and design of sections for shear and torsion — bond,
anchorage and development length, 1.S. code provisions. Design examples in simply supported and
continuous beams, detailing.
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UNIT — Il Slabs and Serviceability: Classification of slabs, design of one - way slabs, one way
continuous slab using IS Coefficients (Conventional) —Design of two - way slabs - simply
supported slabs and slabs with various edge conditions using IS Coefficients. Design of Stair case
Limit state of serviceability: Deflection, cracking and IS code provisions for beams and slabs.

UNIT - 1V Design of Compression members: Effective length, Braced and un-braced columns —
IS Code provisions, Design of short and long columns under axial loads, uniaxial bending and
biaxial bending (Demonstration using SP 16)

UNIT -V
Footings: Types of footings — Design of isolated footings — pedestal, square, rectangular and

circular footings subjected to axial loads, uni-axial bending moment.

NOTE: All the designs to be taught in Limit State Method Following plates should be prepared by
the students.

Reinforcement detailing of T-beams, L-beams and continuousbeams.
Reinforcement detailing of columns and isolatedfootings.
Detailing of one-way, two-way and continuous slabs and waist-slab staircase.

FINAL EXAMINATION PATTERN:

The end examination paper should consist of Part A and Part B. Part A consists of two questions in
Design and Drawing out of which one question is to be answered. Part B should consist of five
questions and design out of which three are to be answered. Weightage for Part — A is 40% and
Part- B is 60%.

Text Books:
Limit State Design, A. K.Jain, Nem Chand Brothers
Reinforced Concrete Structures, N. Krishna Raju & R. N. Pranesh, New Age Publications.
Structural Design and Drawing byN.Krishna Raju, Universities Press
References:
R C C Design, B.C Punmia, A. K. Jain and A. K Jain. LakshmiPublications

Reinforced Concrete Structures, S. Unnikrishna Pillai &Devdas Menon, Tata c.Graw Hill, New
Delhi.

Design of Reinforced concrete Structures, N.Subrahmanian, Oxford University Press.
Limit state design of reinforced concrete structures by P C Varghese, PHI Learning pvt. Ltd.
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IS Codes: (Permitted to use in examination hall)

2) 1S -456-2000 Code of practice for Reinforced Concrete Structures
3) 1S-875 (Parts 1 and 2)

3) SP-16

4) SP34
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111 Year — Il Semester

Water Resources Engineering — 11

Course Learning Objectives:
The course is designed to

introduce the types of irrigation systems

introduce the concepts of planning and design of irrigation systems

discuss the relationships between soil, water and plant and their significance in
planning an irrigation system

understand design methods of erodible and non-erodible canals

know the principles of design of hydraulic structures on permeable foundations

know the concepts for analysis and design principles of storage and diversion head
works

learn design principles of canal structures
Course Outcomes

At the end of the course the student will be able to

be able to estimate irrigation water requirements
ability to design irrigation canals and canal network
plan an irrigation system

design irrigation canal structures

plan and design diversion head works

analyse stability of gravity and earth dams

design ogee spillways and energy dissipation works

UNIT-I

Irrigation: Necessity and importance, principal crops and crop seasons, types, methods of
application, soil-water-plant relationship, soil moisture constants, consumptive use, estimation of
consumptive use, crop water requirement, duty and delta, factors affecting duty, depth and frequency
of irrigation, irrigation efficiencies, water logging and drainage, standards of quality for irrigation
water, crop rotation.

UNIT-II

Canals: Classification, design of non-erodible canals - methods of economic section and maximum
permissible velocity, economics of canal lining, design of erodible canals -Kennedy’s silt theory and Lacey’s
regime theory, balancing depth ofcutting.
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Canal Structures:

Falls: Types and location, design principles of Sarda type fall and straight glacis fall.
Regulators: Head and cross regulators, design principles

Cross Drainage Works: Types, selection, design principles of aqueduct, siphon aqueduct and
superpassage.

Outlets: types, proportionality, sensitivity and flexibility

UNIT-1I

Diversion Head Works: Types of diversion head works, weirs and barrages, layout of diversion
head works, components. causes and failures of weirs on permeable foundations, Bligh’s creep
theory, Khosla’s theory, design of impervious floors for subsurface flow, exitgradient.

UNIT-IV

Reservoir Planning: Investigations, site selection, zones of storage, yield and storage capacity of
reservoir, reservoir sedimentation.

Dams: Types of dams, selection of type of dam, selection of site for a dam.

Gravity dams: Forces acting on a gravity dam, causes of failure of a gravity dam, elementary
profile and practical profile of a gravity dam, limiting height of a dam, stability analysis, drainage
galleries grouting.

UNIT-V

Earth Dams: Types, causes of failure, criteria for safe design, seepage, measures for control of
seepage-filters, stability analysis-stability of downstream slope during steady seepage and upstream
slope during sudden drawdown conditions.

Spillways: Types, design principles of Ogee spillways, types of spillways crest gates. Energy
dissipation below spillways-stilling basin and its appurtenances.

Text Books:

1. Garg, S.K (2015), “Irrigation Engineering and Hydraulic Structures”, Khanna Book house
PvtLtd , New Delhi.

2. Sharma,S.K.(2016). “Irrigation Engineering and Hydraulic Sructures.” S.Chand& company
Pvt.Ltd, New Delhi. Pp1174.

References:

1. Asawa G L (2013) : “Irrigation and Water Resources Engineering, New Age
InternationalPublishers”, New Delhi.

2. Modi, P. N (2011), “Irrigation Water Resources and Water Power Engineering”, Standard Book
House, New Delhi
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Geotechnical Engineering - |

Course Learning Objectives:
The Objectives of this course are:

1. To enable the student to determine the index properties of the soil and classify it.

2. To impart the concept of seepage of water through soils and determine the discharge of water
through soils.

3. To impart the principles of compaction and consolidation of soils and determine the

magnitude and the rate of consolidation settlement.
4. To enable the student to understand the concept of shear strength of soils, determine the shear
parameters of sands and clays and the areas of their application.

Course Outcomes:
Upon the successful completion of this course

a. The student must know the definition of the various quantities related to soil mechanics and
establish their inter-relationships.

b. The student should be able to know the methods of determination of the various index
properties of the soils and classify the soils.

c. The student should be able to know the importance of the different engineering properties of
the soil such as compaction, permeability, consolidation and shear strength and determine them
in the laboratory.

d. The student should be able to apply the above concepts in day-to-day civil engineering
practice.

UNIT -1

Introduction: Soil formation — soil structure and clay mineralogy — Adsorbed water — Mass- volume
relationship —Relative density

Index Properties of Soils: Grain size analysis — Sieve and Hydrometer methods — consistency limits
and indices — Various Types of soil Classifications — Unified soil classification and 1.S. Soil
classification.

UNIT —II

Permeability: Soil water — capillary rise — One dimensioned flow of water through soils — Darcy’s
law- permeability — Factors affecting —laboratory determination of coefficient of permeability —
Permeability of layered systems.

Geostatic Stresses: Total, neutral and effective stresses —quick sand condition
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Seepage:2-D flow and Laplace’s equation - Seepage through soils —Flow nets: Characteristics and
Uses.
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UNIT — 11

Stress Distribution In Soils: Stresses induced by applied loads - Boussinesq’s and Westergaard’s
theories for point loads and areas of different shapes— Newmark’s influence chart — 2:1 stress
distribution method.

UNIT - IV

Compaction: Mechanism of compaction — factors affecting — effects of compaction on soil
properties - compaction control.

Consolidation: Compressibility of soils — e-p and e-log p curves — Stress history — Concept of
consolidation - Spring Analogy - Terzaghi’s theory of one-dimensional Consolidation — Time rate of
consolidation and degree of consolidation — Determination of coefficient of consolidation (cv) - Over
consolidated and normally consolidated clays.

UNIT -V

Shear Strength of Soils: Basic mechanism of shear strength -Mohr — Coulomb Failure theories —
Stress-Strain behavior of Sands - Critical Void Ratio — Stress-Strain behavior of clays — Shear
Strength determination- various drainage conditions.

TEXT BOOKS:

1. Gopal Ranjan and A.S.R.Rao, “Basic and Applied Soil Mechanics”, New Age International
Publishers.

2. V.N.S.Murthy, “Soil Mechanics and Foundation Engineering”, CBS publishers

3. M.Palani Kumar, “Soil Mechanics”, PHI Learning

REFERENCES:

1. D.W.Taylor, “Fundamentals of Soil Mechanics”, Wiley.
2. Holtz and Kovacs, “An introduction to Geotechnical Engineering” Prentice Hall
3. Donald P. Coduto, Man-chu Ronald Young and William A. Kitch,
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MANAGERIAL ECONOMICS AND LI T| P| C
11 Year - Il Semester | FINANCIAL ANALYSIS
(Common to all Branches) 3| 0 0] 3

Course Objectives:

e The Learning objectives of this paper are to understand the concept and nature of Managerial
Economics and its relationship with other disciplines and also to understand the Concept of
Demand and Demand forecasting.

e To familiarize about the Production function, Input Output relationship, Cost-Output relationship
and Cost-Volume-Profit Analysis.

e To understand the nature of markets, Methods of Pricing in the different market structures and to
know the different forms of Business organization and the concept of Business Cycles.

e To learn different Accounting Systems, preparation of Financial Statement and uses of different
tools for performance evaluation.

e Finally, it is also to understand the concept of Capital, Capital Budgeting and the techniques used
to evaluate Capital Budgeting proposals.

Unit-1

Introduction to Managerial Economics and demand Analysis:

Definition of Managerial Economics —Scope of Managerial Economics and its relationship with other subjects
—Concept of Demand, Types of Demand, Determinants of Demand- Demand schedule, Demand curve, Law of
Demand and its limitations- Elasticity of Demand, Types of Elasticity of Demand and Measurement- Demand
forecasting and Methods of forecasting, Concept of Supply and Law of Supply.

Unit-I1I:

Theories of Production and Cost Analyses:

Theories of Production function- Law of Variable proportions-lsoquants and Isocosts and choice of least cost
factor combination-Concepts of Returns to scale and Economies of scale-Different cost concepts: opportunity
costs, explicit and implicit costs-Fixed costs, Variable Costs and Total costs —Cost —VVolume-Profit analysis-
Determination of Breakeven point(problems)-Managerial significance and limitations of Breakeven point.

Unit - I11:

Introduction to Markets, Theories of the Firm & Pricing Policies:

Market Structures: Perfect Competition, Monopoly, Monopolistic competition and Oligopoly — Features —
Price and Output Determination — Managerial Theories of firm: Marris and Williamson’s models — other
Methods of Pricing: Average cost pricing, Limit Pricing, Market Skimming Pricing, Internet Pricing: (Flat
Rate Pricing, Usage sensitive pricing) and Priority Pricing, Business Cycles : Meaning and Features — Phases
of a Business Cycle. Features and Evaluation of Sole Trader, Partnership, Joint Stock Company — State/Public
Enterprises and their forms.

Unit - IV:

Introduction to Accounting & Financing Analysis:

Introduction to Double Entry System, Journal, Ledger, Trail Balance and Preparation of Final Accounts with
adjustments — Preparation of Financial Statements-Analysis and Interpretation of Financial Statements-Ratio
Analysis — Preparation of Funds flow and cash flow analysis (Problems)
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Unit - V:

Capital and Capital Budgeting: Capital Budgeting: Meaning of Capital-Capitalization-Meaning of Capital
Budgeting-Time value of money- Methods of appraising Project profitability: Traditional Methods(pay back
period, accounting rate of return) and modern methods(Discounted cash flow method, Net Present Value
method, Internal Rate of Return Method and Profitability Index)

Course Outcomes:

e The Learner is equipped with the knowledge of estimating the Demand and demand elasticities
for a product.

e The knowledge of understanding of the Input-Output-Cost relationships and estimation of the
least cost combination of inputs.

e The pupil is also ready to understand the nature of different markets and Price Output
determination under various market conditions and also to have the knowledge of different
Business Units.

e The Learner is able to prepare Financial Statements and the usage of various Accounting tools
for Analysis.

e The Learner can able to evaluate various investment project proposals with the help of capital
budgeting techniques for decision making.

TEXT BOOKS:

A R Aryasri, Managerial Economics and Financial Analysis, The McGraw — Hill companies.

REFERENCES:

1. Varshney R.L, K.L Maheswari, Managerial Economics, S. Chand & Company Ltd,

2. JL Pappas and EF Brigham, Managerial Economics, Holt, R & W; New edition edition

3. N.P Srinivasn and M. SakthivelMurugan, Accounting for Management, S. Chand & Company Ltd,
4. MaheswariS.N,AnlIntroduction to Accountancy, Vikas Publishing House Pvt Ltd
5. 1.M Pandey, Financial Management , Vikas Publishing House Pvt Ltd
6. V. Maheswari, Managerial Economics, S. Chand & Company Ltd,
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PROGRAM ELECTIVE - Il a). Pre-stressed Concrete

111 Year — Il Semester

Course Learning Objectives:
The objective of this course is:

e Familiarize Students with concepts of prestressing
e Equip student with different prestressing systems and devices
e Understand losses of prestress including short and long termlosses
e Familiarize students with analysis and design of prestressed concrete members under
flexure, shear and torsion
Course Outcomes:

e At the end of this course the student will be able to

Understand different methods of prestressing

Estimate effective prestress including short and long termlosses
Analyze and design prestressed concrete beams under flexure andshear
Understand the relevant IS Code provisions for prestressed concrete

SYLLABUS:

UNIT-1 Introduction &Methods and Systems of prestressing Historic development- General
principles of prestressing pretensioning and post tensioning- Advantages and limitations of
Prestressed concrete- General principles of PSC- Classification and types of prestressing- Materials-
high strength concrete and high tensile steel their characteristics. Pretensioning and Posttensioning
methods and systems of prestressing like Hoyer system, Magnel Blaton system, Freyssinet system
and Gifford- Udall System- Lee McCall system

Flexure: Analysis of sections for flexure- beams prestressed with straight, concentric, eccentric, bent

and parabolic tendons, Line of Thrust — Pressure Line, Load Balancing Concept.

UNIT-I1 Losses of Pre-stressing- Loss of Pre-stress in pre-tensioned and post tensioned members -
Elastic shortening, shrinkage, and creep of concrete; Relaxation of steel, slip in anchorage, and
frictional losses- Total loss and allowable loss of prestress for design
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UNIT-111 Design for Flexure - Types of failure — Code procedures - Design for flexure using 1S Code
(1S 1343 -2012) Cable profile in two span continuous members.

UNIT-1V Deflections: Importance of control of deflections- Factors influencing deflections — Short
term deflections of uncracked beams- prediction of long time deflections- IS code requirements.
Composite Beams: Different Types- Propped and Unpropped- stress distribution- Differential

shrinkage- Analysis of composite beams- Deflection of determinate composite beam.

UNIT-V Design for Shear and Torsion- Shear and Principal Stresses- Design of Shear reinforcement
- Code Provisions- Design for Torsion, Design for Combined bending, shear and torsion, Control of

deflections- Factors influencing Deflection- Prediction of short term and long termdeflections.

Text Books:-
1. Prestressed Concrete by N.Krishna Raju, 6e Tata Mc Graw Hill Book co.
2. Prestressed Concrete by K.U.Muthu PHI Learning Pvt. Ltd.

References:
1. Design of prestress concrete structures by T.Y. Lin and Burn, John Wiley, New York.
2. Prestressed Concrete by N. RajagopalanNarosa Publishing House.
3. Prestressed concrete by S. RamamruthamDhanpat Rai & Sons, Delhi.
4. 1S51343:2012
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PROGRAM ELECTIVE - Il b). Watershed Management

111 Year — Il Semester

Course Learning Objectives
The course is designed to:

Introduce the concept of watershed management

Understand the watershed characteristics

Learn the principles of soil erosion and measures to control erosion
Appreciate various water harvesting techniques.

Learn land management practices for various land use/land cover.
Introduce concepts of watershed modelling.

Course outcomes
At the end of the course the student will be able to

o Calculate watershed parameters and analyse watershed characteristics to take appropriate
management action.

e Quantify soil erosion and design control measures.
o Apply land grading techniques for proper land management .
e Suggest suitable harvesting techniques for better watershed management.
e Apply appropriate models for watershed management.
SYLLABUS

UNIT-I: Introduction: Concept of watershed development, objectives of watershed development,
need for watershed development, Characteristics of Watersheds: Size, shape, physiography, slope,
climate, drainage, land use, vegetation, geology and soils, hydrology and hydrogeology, socio-
economic characteristics.

UNIT-II : Principles of Erosion: Types and causes of erosion, factors affecting erosion, estimation of
soil loss due to erosion- Universal soil loss equation. Measures to Control Erosion: Contour
techniques, ploughing, furrowing, trenching, bunding, terracing, gully control, check dams, rock-fill
dams, brushwood dam, Gabion.

UNIT-1I1: Water Harvesting: Techniques of rain water harvesting- rain water harvesting from roof
top, surface flow harvesting, subsurface flow harvesting, stop dams, farm ponds and dugout ponds,
percolation tanks.

UNIT-1V: Land Management: Land use and Land capability classification, management of forest,
agricultural, grassland and wild land, land grading operation, Reclamation of saline and alkaline soils.
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UNIT-V: Watershed Modelling: Data of watershed for modelling, application and comparison of
watershed models, model calibration and validation, advances of watershed models. Integrated and
multidisciplinary approach for watershed management.

TEXT BOOKS

1. ‘Watershed Management’ by Das MM and M.D Saikia, PHI Learning Pvt. Ltd, 2013.
2. ‘Land and Water Management’ by Murthy.VVN, Kalyani Publications, 2007.
3. ‘Watershed Management’ by Murthy J V S, New Age International Publishers, 2006.

REFERENCES

1. ‘Water Resource Engineering’by Wurbs R A and James R A, Prentice Hall Publishers, 2002.
2. ‘Watershed Hydrology’ by Black P E, Prentice Hall, 1996.
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PROGRAM ELECTIVE - llc). Advanced Foundation Engineering

Course Learning Objectives:
The objective of this course is:
1. To enable the student to appreciate how Meyerhof’s general bearing capacity equations are
important over Terzaghi’s bearing capacity equation.
2. To teach the student special methods of computation of settlements and the corrections to be
applied to settlements.
3. To enable the student to understand the advanced concepts of design of pile foundations.
4. To teach the student the problems posed by expansive soils and the foundation practices
appropriate to expansive soils.
5. To enable the student to learn the difference between isolated and combined footings, the
determination of bearing capacity of mats and proportioning of footings.

111 Year — Il Semester

Course Outcomes:
Upon successful completion of this course, student will be able to
a. compute the safe bearing capacity of footings subjected to vertical and inclined loads.
b. understand the advanced methods of settlement computations and proportion foundation
footings.
c. appreciate the methods of computing the pull-out capacity and negative skin friction of piles
and compute the settlements of pile groups in clays.
d. appreciate the problems posed by expansive soils and the different foundation practices
devised.
e. appreciate the difference between isolated footings and combined footings and mat
foundations.

UNIT-I
Bearing capacity & settlement analysis of foundations:

Bearing capacity of Foundations using general bearing capacity equation - Meyerhof’s, Brinch
Hansen’s and Vesic’s methods — Bearing capacity of Layered soils - Strong layer over weak layer,
weak layer on strong layer — Bearing capacity of foundations on a top of slope — Bearing capacity of
foundations at the edge of the slope.

Settlement analysis: Immediate settlement of footings resting on granular soils - Schmertmann&
Hartman method - De Beer and Martens method - Immediate settlement in clays - Janbu’s method -
correction for consolidation settlement using Skempton and Bjerrum’s method - Correction for
construction period.
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UNIT-1I
Mat foundations:

Mat foundations — Purpose and types of isolated and combined footings — Mats/ Rafts —
Proportioning of footings — Ultimate bearing capacity of mat foundations — allowable bearing
capacity of mats founded in clays and granular soils — compensated rafts.

UNIT-I111
Earth retaining structures:

Earth-retaining structures — cantilever sheet piles — anchored bulkheads — fixed and free earth support
methods — design of anchors — braced excavations — function of different components — forces in ties
— stability against bottom heave.

UNIT-1V
Pile foundations:

Pile foundations — single pile versus group of piles — load-carrying capacity of pile groups — negative
skin friction (NSF) -settlement of pile groups in sands and clays —laterally loaded piles in granular
soils — Reese and Matlock method — laterally loaded piles in cohesive soils — Davisson and Gill
method — Broms’ analysis.

UNIT-V
Foundation in expansive soils:

Foundations in expansive soils — definitions of swell potential and swelling pressure — determination
of free swell index — factors affecting swell potential and swelling pressure — foundation practices —
sand cushion method — CNS layer - drilled piers and belled piers — under-reamed piles — moisture
control methods.

TEXT BOOKS:

1. ‘Basic and applied soil mechanics’ by Gopal Ranjan and ASR Rao, New Age Publishers

2. ‘Soil Mechanics and Foundation Engineering’ by VNS Murthy, CBS Publishers

3. ‘Principles of Foundation Engineering’ by BM Das, Thomson Brooks/Cole
REFERENCE BOOKS:

1. ‘Foundation Analysis and Design’ by JE Bowles, John Wiley
2. ‘Foundation Design’ by WC Teng, Prentice Hall Publishers
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PROGRAM ELECTIVE - 11 d). Urban Transportation Planning

Course Learning Objectives:
The objective of this course is:
1. To appreciate urban transportation problems and procedures for travel demand estimation
2. To appreciate data collection techniques for OD data.
3. To estimate trip generation, trip distribution, mode choice and traffic assignment.
4. To develop alternative urban transport network plans
5.
Course Outcomes:
At the end of course, Student will be able to
a. Estimate travel demand for an urban area
b. Plan the transportation network for a city
c. Identify the corridor and plan for providing good transportation facilities.
d. Evaluate various alternative transportation proposals

111 Year — Il Semester

SYLLABUS:
UNIT -I

Urban Transportation Problems & Travel Demand: Urban Issues, Travel Characteristics,
Evolution of Planning Process, Supply and Demand — Systems approach; Trends, Overall Planning
process, Long term Vs Short term planning, Demand Function, Independent Variables, Travel
Attributes, Assumptions in Demand Estimation, Sequential, and Simultaneous Approaches,
Aggregate and Disaggregate Techniques.

UNIT -1l

Data Collection And Inventories: Collection of data — Organisation of surveys and Analysis, Study
Area, Zoning, Types and Sources of Data, Road Side Interviews, Home Interview Surveys,
Commercial Vehicle Surveys, Sampling Techniques, Expansion Factors, Accuracy Checks, Use of
Secondary Sources, Economic data — Income — Population — Employment — Vehicle Owner Ship.

UNIT -1

Trip Generation & Distribution:UTPS Approach, Trip Generation Analysis: Zonal Models,
Category Analysis, Household Models, Trip Attraction models, Commercial Trip Rates; Trip
Distribution: Growth Factor Methods, Gravity Models, Opportunity Models, Time Function Iteration
Models.
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UNIT -1V

Mode Choice Analysis:Mode Choice Behaviour, Competing Modes, Mode Split Curves, Aggregate
and Disaggregate Approaches; Discrete Choice Analysis, Choice sets, Maximum Utility, Probabilistic
Models: Binary Logit, Multinomial Logit Model — 11A property; Aggregation.

Traffic Assignment:Diversion Curves; Basic Elements of Transport Networks, Coding, Route
Properties, Path Building Criteria, Skimming Tree, All-or-Nothing Assignment, Capacity Restraint
Techniques, Reallocation of Assigned Volumes, Equilibrium Assignment.

UNIT -V

Corridor Identification, Plan Preparation & Evaluation: Master plans, Selection of Corridor,
Corridor Identification, Corridor deficiency Analysis; Travel Forecasts to Evaluate Alternative
Improvements, Impacts of New Development on Transportation Facilities. Pivot Point Analysis,
Environmental and Energy Analysis; Case studies.

TEXT BOOKS:
1. ‘Transportation Engineering - An Introduction” by Khisty C.J., B. Kent Lall, Pearson India

Education Services pvt. Ltd.

2. Transportation Engineering and Planning by C S Papacostas and P.D. Prevedours; Pearson
India Education Services pvt. Ltd.

REFERENCES:
1. ‘Urban Transportation Planning: A decision oriented Approach’ by Mayer M and Miller E,
McGraw Hill

2. ‘Traffic Engineering and Transportation Planning’ by Kadiyali.L.R., Khanna Publishers, New
Delhi.
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PROGRAM ELECTIVE - Il e). Architecture and Town Planning

Course Learning Objectives:
The objectives of this course are:
1. Initiating the students to different architectures of the world. The distinctions between the
eastern and western architecture styles are focused.
2. The salient features of Egyptian, Greek, Roman, Indian Vedic, Indus valley civilization,
Buddhist, Hindu and Indo-Sarsanic Architecture are introduced.
3. Architectural design concepts, principles of planning and composition are imparted.
4. Enabling the student to understand town planning from ancient times to modern times.
5. To impart the concepts of town planning standards, land scaping and expansion of towns.

111 Year — Il Semester

Course Outcomes:
Upon the successful completion of this course:
a. The student should be able to distinguish architectural styles of eastern and western world.
b. The student should understand the importance of Orders of architecture.
c. Should be able to compose spaces of buildings using design concepts, planning principles.
d. Should understand the town planning standards, landscaping features and regulations
controlling expansion of the towns and the cities.

SYLLABUS:
UNIT -1

History of Architecture: Western Architecture:Egyptian, Greek, Roman Architectures- Orders.
Indian Architecture: Vedic age, Indus valley civilization.

Temples of religions: Buddhist period: Stambas, Stupas, Toranas, Chaityas, Viharas — Hindu
temples: Dravidian and Indo Aryan Styles-Temple of Aihole, Madurai, Bhuvaneshwar, Mount Abu.
Indo Sarsanic (Islamic) Architecture: Mosque - Palace - Fort - Tomb.

UNIT - 11

Principles of designing and Planning: Principles of planning a residence- site selection, site
orientation- aspect, prospect, grouping, circulation, privacy, furniture requirements, services and other
factors.

Post-classic Architecture: Introduction of post-classic architecture- contribution of eminent
architects to modern period-Edward Lutyens, Le Corbusier, Frank Lloyd Wrigt, Walter Groping.
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UNIT — 11

Historical Back Ground of Town Planning: Town planning in India —Town plans of mythological
Manasa-Town plans of ancient towns: Harappa, Mohenjodaro, Pataliputra, Delhi, Acropolis (Greece),
Jerusalem, Mecca, Rome, London.

UNIT - IV

Modern Town Planning: Zoning- Roads and road traffic- Housing- Slums, Parks, Play grounds-
Public Utility Services- Surveys and maps for planning- Neighborhood Planning.

Standards of Town planning: Planning new towns, planning standards and specifications, national
and regional planning, town planning and legislation-planning regulations and limitations.

UNIT -V

Land Scaping and Expansion of Towns: Land scaping for the towns, horizontal and vertical
expansion of towns- garden cities, satellite towns-floating towns- sky scrapers-pyramidal cities.

TEXTBOOKS:
1. “The great ages of World Architecture’ by G.K. Hiraskar.

2. ‘Planning and Design of Buildings by Section of Architecture’ by Y. S. Sane.

3. ‘Professional Practice’ by G.K.Krishnamurthy, S.V.Ravindra, PHI Learning, New Delhi.
4. ‘Indian Architecture — Vol. I & II’ by Percy Brown, Taraporevala Publications, Bombay.
5

‘Fundamentals of Town Planning’ by G.K.Haraskar.

REFERENCES:
1. ‘Drafting and Design for Architecture’ by Hepler, Cengage Learning

2. ‘Architect’s Portable Handbook’ by John Patten Guthrie — McGraw.Hill International
Publications.

‘Mordern Ideal Homes for India’ by R. S. Deshpande.
‘Town and County Planning’ by A.J.Brown and H.M.Sherrard.
‘Town Design’ by Federik Glbbard, Architectural press, London.
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111 Year — Il Semester

OPEN ELECTIVE - 11
(Choose any One out of Nine Courses which was not studied earlier)
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111 Year — Il Semester

CAD LAB

Course Objectives: The objectives of the course are to
1. Learn the usage of any fundamental software for design
2. Create geometries using pre-processor
3. Analyse and Interpret the results using post processor
4. Design the structural elements

Course Outcomes
After the completion of the course student should be able to
a) Model the geometry of real-world structure Represent the physical model of structural
element/structure

b) Perform analysis
c) Interpret from the Post processing results
d) Design the structural elements and a system as per IS Codes

LIST OF EXPERIMENTS

Analysis &Design determinate structures using a software

Analysis &Design of fixed & continuous beams using a software

Analysis & Design of Plane Frames

Analysis &Design of space frames subjected to DL & LL

Analysis &Design of residential building subjected to all loads (DL,LL,WL,EQL)
Analysis & Design of Roof Trusses

Design and detailing of built up steel beam

Developing a design programme for foundation using EXCEL Spread Sheet
Detailing ofRCC beam and RCCslab

10. Detailing of Steel built up compression member

S I L i A

Note: Drafting of all the exercises is to be carried out using commercially available designing

software’s.
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111 Year — Il Semester

EVIRONMENTAL ENGINEERING LAB

Course Learning Objectives:
The course will address the following:
« Estimation of important characteristics of water and wastewater in the laboratory

« Inference with reference to the significance of the characteristics of the water and wastewater
Course Outcomes:

Upon the successful completion of this course, the students will be able to:

« Estimate some important characteristics of water, wastewater and soil in the laboratory

« Draw some conclusion and decide whether the water is suitable for Drinking/Construction /
Agriculture/ Industry.

o Estimate Chloride, EC and Salinity of Soil and suggest their suitability for
Construction/Agriculture

o Estimation of the strength of the sewage in terms of BOD and COD and Decide whether the
water body is polluted or not with reference to the stated parameters in the list of experiments

o Demonstration of various instruments used in testing of water and soil and study of Drinking
water standards, WHO guidelines, Effluent standards and standards for Construction/ Agriculture/
Industry.

List of Experiments
Determination of pH and Electrical Conductivity (Salinity) of Water and Soil.

Determination and estimation of Total Hardness—Calcium &Magnesium.
Determination ofAlkalinity/Acidity

Determination of Chloride in water and soil

o ~ w npoE

. Determination and Estimation of total solids, organic solids and inorganic solids and Settleable
Solids by Imhoff Cone.

6. Determination of Iron.

7. Determination of Dissolved Oxygen with D.O. Meter &Wrinklers Method and BOD.
8. Determination of N, P, K values in solid waste

9. Physical parameters — Temperature, Color, Odor, Turbidity, Taste.

10. Determination of C.O.D.
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11. Determination of Optimum coagulant dose- with and without coagulant aids

12. Determination of Chlorine residue and demand

13. Presumptive Coliformtest.
NOTE: Atleast 10 of the experiments enlisted are to be conducted.

List of Equipments

1)
2)
3)
4)
5)
6)
7)
8)
9)

pH meter

Turbiditymeter
Conductivitymeter

Hot airoven

Mufflefurnace

Dissolved Oxygenmeter

U-V visiblespectrophotometer
COD RefluxApparatus

Jar TestApparatus

10) BOD Incubator

11) Autoclave

12) Laminar flowchamber

13) Hazen’s Apparatus

14) Chlorocsope

Text Books

1.
2.

Standard Methods for Analysis of Water and Waste Water —~APHA
Chemical Analysis of Water and Soil by KVSG Murali Krishna, Reem Publications,

NewDelhi, 2010.

Reference

1.
2.

Relevant IS Codes.

Chemistry for Environmental Engineering by Sawyer and Mc.Carty.
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111 Year — Il Semester

Socially Relevant Project

Preamble:

There is lot of scientific and technological changes in the nation during last few decades in almost all
the sectors. The state and central governments are introducing many schemes to all classes of people
of the nation to increase the productivity in various sectors. India is a rural centric nation and the
fruits of the scientific inventions and new technology shall be shared among all remote corners of the
nation. With this aim, a socially relevant project is newly introduced in the curriculum with an
objective of taking up the projects relevant to the societal needs.

Obijectives:
(1) The student(s) shall explore the technological needs of society
(2) The student(s) shall understand the technological problems of society

General guidelines:

= Associally relevant project shall be a community service based project and it shall be innovative.

= Astudent has to pursue the socially relevant project to solve real life and pressing problems of society.

= The pursued socially relevant projects shall contribute to national development goals and priorities.

= Socially relevant project can be carried out by an individual student or by a team of maximum 5 of
concerned department.

= The student(s) shall visit the society (Villages/Hospitals/Social Service Organizations etc) to identify the
problem and conduct literature survey and provide a feasible solution.

= The socially relevant project selected shall be in the broad area of concerned discipline of course.
Preference shall be given to rural societal problems.

= Each team shall work under the supervision of a faculty member of the concerned department.

= |If the course is offered in Il Year | Semester, the student or team of students shall complete this project
during the vacation after | Year and so on.

= The duration of the project is about 15 to 20 hrs in total and students may split total duration into 2 to 3
hrs per day based convenience. The attendance shall be maintained by the supervisor.

Sample Projects (but not limited to):

(i) Energy Auditing in a rural village (ii) Smart starting and control of motors in agriculture and aqua fields (iii) TV
Remote Operated Domestic Appliances Control (iv) Solar Powered Auto Irrigation System (v) Auto Intensity Control of
Street Lights (vi) Hidden Active Cell Phone Detector (vii) Railway Track Security System (viii) Solar Power Charge
Controller (ix) Home Automation System Using Digital Control (x) Intelligent Overhead Tank Water Level Indicator (xi)
Pre Stampede Monitoring and Alarm System (xii) Detect Rash Driving Speed Checker System on Highways

Outcomes

(1) The student(s) are be able to provide a solutions the technological problems of society
(1) The student(s) is able suggest technological changes which suits current needs of society
(2) The student(s) are able to explain new technologies available for problems of the society.
Reference:

(1) Web Link: http://iitk.ac.in/new/socially-relevant-research

(2) https://csie.iitm.ac.in/SocialProjectsl I TM.html

(3) http://www.iitkgp.ac.in/files/csr/csr_education.pdf
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Employability Skills

Preamble: This course is introduced to enhance the soft and hard skills of students based on industry
needs and helping the student to get the employment in the competitive industrial environment.

Course Objective: In the this course the student should understand:
(i) Aptitude skill, (ii) Soft skills, (iii) Skills required for campus placement interview

Unit 1: Aptitude Skills

Quantitative Aptitude:

Numbers, HCF and LCM, Problems on ages, Averages, Ratio and Proportion, Percentages, Profit and
Loss, Partnership, Interest calculations, Time and Work, Time and Distance, Pipes and Cisterns,
Mensuration

Reasoning:

Number and Letter Analogy, Coding and decoding, Odd Man out, Symbols and Notations,
Permutations and Combinations, Probability, Data Interpretation, Data Sufficiency, Clocks and
Calendars, Deductions, Logical Connectives, Venn Diagrams, Cubes, Binary Logic, Ordering and
Sequencing, Blood relations — Syllogisms - Seating arrangement, Analytical Reasoning

Unit 2: Skills - 1

Soft Skills: An Introduction — Definition and Significance of Soft Skills; Process, Importance and
Measurement of Soft Skill Development.Self-Discovery: Discovering the Self; Setting Goals;
Beliefs, Values, Attitude, Virtue.Goal Setting-Vision Vs Mission Vs Goals, SMART Technique to
Goal Setting, SWOT Analysis. Self Esteem: Types of Self Esteem, Causes of Low Self Esteem,
Merits of Positive Self Esteem and Steps to build a positive Self Esteem; Art of Compromise, Learn
to Say:‘I Don’t Know’, Being organized, Showing Self-awareness, Self-Assessment for Attainable
Career Objectives. Attitude & Confidence: Attitude Vs Skills Vs Knowledge, Attitude Vs
Behaviour, Developing Positive Attitude and Confidence; Fear- Public Speaking, Steps to Overcome
Fear, developing Positive Thinking and Attitude; Driving out Negativity; Meaning and Theories of
Motivation; Enhancing Motivation Levels, Adjusting Your Attitude-Arrogance has no Place in the
Workplace, Cultural Sensitivity in the Workplace, Corporate Culture: Learning How to Fit
in.Motivational Talk: Team Work, Team Vs Group, Stages in Team Building, Mistakes to avoid and
Lessons to Learn.

Unit 3: Skills - 11:

Interpersonal Communication: Interpersonal relations; communication models, process and
barriers; team communication; developing interpersonal relationships through effective
communication; essential formal writing skills; corporate communication styles — assertion,
persuasion, negotiation.Listening: Listening Vs Hearing, Possible reasons for why people do not
Listen at times, Active Listening Vs Passive Listening, Listening effect on relationships. Public
Speaking: Skills, Methods, Strategies and Essential tips for effective public speaking.Group
Discussion: Importance, Planning, Elements, Skills assessed; Effectively disagreeing, Initiating,
Summarizing and Attaining the Objective.Non-Verbal Communication: Importance and Elements;
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Body Language-Postures, gestures, eye contact. Teamwork and Leadership Skills: Concept of
Teams; Building effective teams; Concept of Leadership and honing Leadership skills. Presentation
Skills: Types, Content, Audience Analysis, Essential Tips — Before, During and After, Overcoming
Nervousness.Etiquette and Manners: Social and Business. Time Management — Concept,
Essentials, Tips.

Unit 4: Personality Development: Meaning, Nature, Features, Stages, Models; Learning Skills;
Adaptability Skills.Decision-Making and Problem-Solving Skills: Meaning, Types and Models,
Group and Ethical Decision-Making, Problems and Dilemmas in application of these skills.Conflict
Management: Conflict - Definition, Nature, Types and Causes; Methods of Conflict
Resolution.Stress Management: Stress - Definition, Nature, Types, Symptoms and Causes; Stress
Analysis Models and Impact of Stress; Measurement and Management of Stress. Leadership and
Assertiveness Skills: A Good Leader; Leaders and Managers; Leadership Theories; Types of
Leaders; Leadership Behaviour; Assertiveness Skills.Emotional Intelligence: Meaning, History,
Features, Components, Intrapersonal and Management Excellence; Strategies to enhance Emotional
Intelligence.

Unit 5: Group Discussions (GD):

Stages of a GD, GD Vs Debate, Skills assessed in a GD, Blunders to be avoided, Dos & Don’ts, GD-
Practice: Conducting practice sessions and Brain Storming Sessions, Evaluation, feedback on their
performance

Resume Preparation: Resume Templates, Steps followed for resume preparation, Common mistakes
in a resume; Covering letter

Campus Placements Skills: Stages of Campus Placement, Skills assessed in Campus Placements,
Changing scenario and its Challenges & How to get ready, Motivational Talk on Positive Thinking:
Beliefs, Thoughts, Actions, Habits & Results (Success);

Interview Skills: Types of Interview, Interviewer and Interviewee — in-depth perspectives; Before,
During and After the Interview; Tips for Success, Dress code and Grooming, Dos & Don’ts, Skills
assessed in an Interview, Mistakes to be avoided, How to equip oneself to excel; How to handle the
Typical Interview Questions; Mock Interviews: Unconventional HR questions, Practice sessions with
Feedback, Simulated Testing: Previous model papers of companies,

Business Terminology: Financial Terms such as Debt, Equity, Share, Working Capital, Turnover,
Net worth etc; Vision, Mission, Objectives, Goals, Targets

Course Outcomes: After studying this course the student should able to
(i) solve aptitude and reasoning problems, (ii) apply the soft skills in dealing the issues related to
employability, (iii) successful in getting employment in campus placement interview

References:
1) B. K. Mitra, Personality Development and Soft Skills, Oxford University Press, 2011.
2 S.P. Dhanavel, English and Soft Skills, Orient Blackswan, 2010.
3) R.S.Aggarwal, A Modern Approach to Verbal & Non-Verbal Reasoning, S.Chand & Company
Ltd., 2018.
4) Raman, Meenakshi & Sharma, Sangeeta, Technical Communication Principles and Practice,
Oxford University Press, 2011.
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ALL OPEN ELECTIVES

a) DISASTER MANAGEMENT

Course Learning Objectives:
The objective of this course is:

1. Develop an understanding of why and how the modern disaster manager is involved with pre-

disaster and post-disaster activities.

2. Develop an awareness of the chronological phases of natural disaster response and refugee
relief operations. Understand how the phases of each are parallel and how they differ.
Understand the ‘relief system’ and the ‘disaster victim.’

Describe the three planning strategies useful in mitigation.
Identify the regulatory controls used in hazard management.
Describe public awareness and economic incentive possibilities.
Understand the tools of post-disaster management.

Nookow

Course Outcomes:
Upon the successful completion of this course, the students will be able to:
a. Affirm the usefulness of integrating management principles in disaster mitigation work
b. Distinguish between the different approaches needed to manage pre- during and post- disaster
periods
c. Explain the process of risk management
d. Relate to risk transfer

SYLLABUS:
UNIT-I

Natural Hazards and Disaster Management: Introduction of DM — Inter disciplinary nature of the
subject— Disaster Management cycle — Five priorities for action. Case study methods of the
following: Vegetal Cover floods, droughts — Earthquakes — landslides — global warming, cyclones &
Tsunamis — Post Tsunami hazards along the Indian coast.

UNIT-II

Man Made Disaster and Their Management Along With Case Study Methods Of The
Following: Fire hazards — transport hazard dynamics — solid waste management — post disaster — bio
terrorism -threat in mega cities, rail and aircraft accidents, ground water, industries - Emerging
infectious diseases and Aids and their management.

UNIT-111

Risk and Vulnerability: Building codes and land use planning — Social Vulnerability —
Environmental vulnerability — Macro-economic management and sustainable development, Climate
change risk rendition — Financial management of disaster — related losses.
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UNIT-IV

Role of Technology in Disaster Managements: Disaster management for infra structures, taxonomy
of infra structure — treatment plants and process facilities-electrical substations- roads and bridges-
mitigation programme for earth quakes — flowchart, geospatial information in agriculture drought
assessment - Multimedia Technology in disaster risk management and training - Transformable
Indigenous Knowledge in disaster reduction — Role of RS & GIS.

UNIT-V

Multi-sectional Issues, Education and Community Preparedness: Impact of disaster on poverty
and deprivation - Climate change adaptation and human health - Exposure, health hazards and
environmental risk-Forest management and disaster risk reduction -The Red cross and red crescent
movement - Corporate sector and disaster risk reduction- Education in disaster risk reduction-
Essentials of school disaster education - Community capacity and disaster resilience-Community
based disaster recovery - Community based disaster management and social capital-Designing
resilience- building community capacity for action.

TEXT BOOKS:
1. An Introduction of Disaster Management- Natural Disasters & Vulnerable Hazards—

S.Vaidyanathan: CBS Punblishers & Distributors Pvt. Ltd.

2. Natural Hazards & Disaster Management, Vulnerability and Mitigation by RB Singh- Rawat
Publications

3. ‘Disaster Science & Management’ by Tushar Bhattacharya, Tata McGraw Hill Education Pvt.
Ltd., New Delhi.

4. ‘Disaster Management — Future Challenges and Opportunities’ by Jagbir Singh (2007), I K
International Publishing House Pvt. Ltd.

REFERENCE BOOKS:

1. ‘Disaster Management’ edited by H K Gupta (2003), Universities press.
2. ‘Disaster Management — Global Challenges and Local Solutions’ by Rajib shah & R R
Krishnamurthy (2009), Universities press.

3. R. Nishith, Singh AK, “ Disaster Management in India : Perspectives, Issues and strategies”
New Royal Book Company.”
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b) ENVIRONMENTAL POLLUTION & CONTROL

Course Learning Objectives:
The objective of this course is:
1. Impart knowledge on fundamental aspects of air pollution & control, noise pollution, and solid
waste management.
2. Provide basic knowledge on sustainable development.
3. Introduces some basics of sanitation methods essential for protection of community health.
4. Provide basic knowledge on solid waste management.

Course Learning Outcomes:

By the end of successful completion of this course, the students will be able to:
a. Identify the air pollutant control devices
b. Have knowledge on the NAAQ standards and air emission standards
c. Differentiate the treatment techniques used for sewage and industrial wastewater treatment
methods.
d. Understand the fundamentals of solid waste management, practices adopted in his
town/village and its importance in keeping the health of the city.
e. Appreciate the methods of environmental sanitation and the management of community
facilities without spread of epidemics.
f. Appreciate the importance of sustainable development while planning a project or executing an
activity.

SYLLABUS:

UNIT — 1

Air Pollution: Air pollution Control Methods—Particulate control devices — Methods of Controlling
Gaseous Emissions — Air quality standards.

Noise Pollution: Noise standards, Measurement and control methods — Reducing residential and
industrial noise — 1SO14000.

UNIT -l

Industrial Wastewater Management: — Strategies for pollution control - Volume and Strength
reduction — Neutralization — Equalization — Proportioning — Common Effluent Treatment Plants -
Recirculation of industrial wastes — Effluent standards.

UNIT — 11l

Solid Waste Management: Solid waste characteristics — basics of on-site handling and collection —
separation and processing — Incineration-Composting-Solid waste disposal methods — fundamentals
of Land filling.
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UNIT — IV

Environmental Sanitation: Environmental Sanitation Methods for Hostels and Hotels, Hospitals,
Swimming pools and public bathing places, social gatherings (melas and fares), Schools and
Institutions, Rural Sanitation-low cost waste disposal methods.

UNIT-V

Sustainable Development: Definition- elements of sustainable developments -Indicators of
sustainable development- Sustainability Strategies- Barriers to Sustainability—Industrialization and
sustainable development — Cleaner production in achieving sustainability- sustainable development.

TEXT BOOKS:

1. Environmental Engineering, by Ruth F. Weiner and Robin Matthews — 4th Edition
Elesevier, 2003.
3. Environmental Science
4.
5. and Engineering by J.G. Henry and G.W. Heinke — Pearson
Education.
3. Environmental Engineering by Mackenzie L Davis & David A Cornwell. McGraw Hill
Publishing.

REFERENCES:

. Air Pollution and Control by M.N. Rao & H.N. Rao

. Solid Waste Management by K. Sasi Kumar, S.A. Gopi Krishna. PHI New Delhi.

. Environmental Engineering by Gerard Kiley, Tata McGraw Hill.

. Industrial Water Pollution Control by Nemerow Jr., McGraw Hill Publishing.

. Unit Operations and Processes in Environmental Engineering by Reynolds. Richard —
Cengage Learning.

. Environmental Engineering by D. Srinivasan, PHI Learning Private Limited, New Delhi,
2011.

7. Environmental Engineering — Howard S. Peavy, Donald R. Rowe, Teorge George

Tchobanoglus — Mc-Graw-Hill Book Company, New Delhi, 1985.
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c) ELEMENTS OF CIVIL ENGINEERING

COURSE OBJECTIVES:

The objectives of this course are to make students to learn about
1. basics of Civil Engineering concepts
2. the surveying, elevations and mapping
3. the construction materials and elements
4. water resource development

COURSE OUTCOMES:

At the end of the course the student is familiar
a) basics of Civil Engineering concepts
b) the surveying the elevations and mapping
c) the construction materials and elements
d) water resource development and
e) overall infrastructure development

SYLLABUS

Unit |

Scope of Civil Engineering: Introduction: Impact of Infrastructural Development on the Economy of
a Country, Role of Civil Engineers, Importance of Planning, Scheduling and Construction
Management.

Surveying:

Introduction: Surveying and levelling, Object and uses, Primary divisions, Fundamental principles,
Classification of surveying, Plans and maps, Scales, Units of measure.

Unit I1:

Compass surveying:

Types and uses of compass, Bearings, Whole Circle Bearings, and Reduced Bearings, Computation
of angles; Meridians; declinations and dip of needle; Local attraction; compass surveying field work.
Elevation measurements:

Levelling, object and uses, terms used in levelling, levelling instruments, methods of levelling,
recording and methods of reducing, errors in levelling, contours; characteristics and applications.
Modern Tools of Surveying and Mapping:

Introduction to Theodolite, Electronic Distance Measurement Instruments, Total Station, Global
Positioning System, Remote Sensing and Geographic Information System.
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Unit 11:

Construction Materials

Requirement, types, uses, properties and importance of Civil Engineering materials like Stone,
Bricks, Lime, Cement, Ferrous and Non Ferrous Metals, Ceramic Materials, Timber, Sand,
Aggregate, Mortar and Concrete, Paints and Varnishes, Glass , Plastic, Conducting, Magnetic, and
Miscellaneous Materials

Unit 1V:

Elements of Building Construction

Planning:

Elementary principles and basic requirements of a building planning, layout of residential &
industrial buildings.

Construction:

Classification of buildings based upon occupancy and structure, Design Loads, Common building
components, their functions, and nominal dimensions. Elements of building drawing. Introduction to
building byelaws.

Unit V

Water Resources Development

Elementary Hydrology, Sources of water, Watershed Development, water requirements and its
conservation, Hydraulic Structures of Storage, Water Conveyance System: Canals; Water Condulits.

Books:
1. Surveying Vol. I & I1, Dr. B. C. Punamia Laxmi Publication, Delhi
2. Building Construction, Dr. B. C. Punamia Laxmi Publication, Delhi
3. Engineering Material, Dr. S.C. Rangwal, Charotar Pub. House
4. lrrigation Engineering and Hydraulic Structures, Santoshkumar Garg, : Khanna Publishers
Delhi
Civil Engineering Material, Jakson and Dhir, ELBS Publishing London
Civil Engg. Drawing, S. C. Rangwal, Charotar Pub. House Anand
7. Elements of Civil Engineering (IV Edition) by S.S. Bhavikatti, New Age International
Publisher, New Delhi, 3rd edition
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d) GREEN TECHNOLOGY

Course Learning Objectives:

The objective of this course is:
1. To present different concepts of green technologies.

2. To acquire principles of Energy efficient technologies.

3. To impart knowledge on the methods of reducing CO2 levels in atmosphere.
4. To gain knowledge of the importance of life cycle assessment

5. To learn the importance of green fuels and its impact on environment.

Course Learning Outcomes
Upon successful completion of this course, the students will be able to:

» Enlist different concepts of green technologies in a project

» Understand the principles of Energy efficient technologies

» Estimate the carbon credits of various activities

» ldentify the importance of life cycle assessment

» Recognize the benefits of green fuels with respect to sustainable development.

SYLLABUS:

UNIT- I

Introduction: Green Technology — definition- Importance — Historical evolution — advantages and disadvantages of green
technologies-factors affecting green technologies- Role of Industry, Government and Institutions — Industrial Ecology —
role of industrial ecology in green technology.

Cleaner Production (CP): Definition — Importance — Historical evolution - Principles of Cleaner Production-Benefits—Promotion
— Barriers — Role of Industry,

UNIT- 1

Cleaner Production Project Development and Implementation:

Government and Institutions — clean development mechanism, reuse, recovery, recycle, raw material substitution-Wealth from
waste, case studies.

Overview of CP Assessment Steps and Skills, Process Flow Diagram, Material Balance, CP Option Generation —
Technical and Environmental Feasibility analysis — Economic valuation of alternatives - Total Cost Analysis — CP
Financing — Preparing a Program Plan — Measuring Progress- 1SO 14000.

UNIT-

Pollution Prevention and Cleaner Production Awareness Plan — Waste audit — Environmental Statement, carbon credit,
carbon sequestration, carbon trading, Life Cycle Assessment - Elements of LCA — Life Cycle Costing — Eco Labelling.

UNIT -1V

Availability and need of conventional energy resources, major environmental problems related to the conventional energy
resources, future possibilities of energy need and availability. Non-conventional energy sources: Solar Energy-solar
energy conversion technologies and devices, their principles, working and application.
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UNIT-V

Green Fuels — Definition-benefits and challenges — comparison of green fuels with conventional fossil fuels with
reference to environmental, economical and social impacts- public policies and market-driven initiatives.

Biomass energy: Concept of biomass energy utilization, types of biomass energy, conversion processes, Wind Energy,
energy conversion technologies, their principles, equipment and suitability in Indian context; tidal and geothermal energy.

TEXT BOOKS:
1. ‘Pollution Prevention: Fundamentals and Practice’ by Paul L Bishop (2000), McGraw Hill International.

2. ‘Cleaner Production Audit’ by Prasad Modak, C.Visvanathan and Mandar Parasnis (1995), Environmental
System Reviews, No0.38, Asian Institute of Technology, Bangkok
3. ‘Non-conventional Energy Sources’ by Rai G.D.

REFERENCES:

1. ‘Pollution Prevention and Abatement Handbook — Towards Cleaner Production’ by World Bank Group (1998),
World Bank and UNEP, Washington D.C.

‘Handbook of Organic Waste Conversion’ by Bewik M.W.M.

‘Energy, The Solar Hydrogen Alternative’ by Bokris J.O.

‘Solar Energy’ by Sukhatme S.P.

‘Waste Energy Utilization Technology’ by Kiang Y. H.
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e) SMART CITIES

Course Objectives:
The course aims towards

developing a sensitization
skills to understand
applicability of Inclusive urban planning and
4. improving towards the sustainable development.
Course Outcome:

wn e

After learning the course
The students should be able to:

a) Understand the importance
b) practicing the concept of inclusive urban planning
c) will have sensitization towards implementing contributions in sustainable development.

SYLLABUS

Unit — | Understanding Inclusive Planning:

Definition and components; urban consultations; basic principles of urban consultation, process of
urban consultations; urban strategic planning, good urban governance, subsidiarity, equity, efficiency,
transparency and accountability, civic engagement and citizenship, security; valuing difference and
working with diversity; liveable cities;

Unit — 11 Stakeholders profile and needs, access to shelter, services and livelihoods:

Urban Poor, Informal Sector, Gender, Children, Elderly, Disabled, Displaced people, etc.; Slums -
dimensions, causative factors, determinants, location characteristics of settlements; Informal sector -
growth, characteristics, functions, economic contributions, linkages with formal sector, impact on
Urban Development

Unit — 111 Participatory Planning Process and Policies, Programmes and Legislation:
Methods, role of stakeholders (including civil society organizations), etc.; Related Acts, Five year
plans, policies and programmes at various levels.

Unit- IV Smart Cities:

Innovation economy (Innovation in industries, clusters, districts of a city; Knowledge workforce:
Education and employment; Creation of knowledge-intensive companies); Urban Infrastructure
(Transport, Energy/ Utilities, protection of the environment and safety); Governance (Administration
services to citizens, participatory and direct democracy, services to the citizen, quality of life)
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Unit — V Planning interventions:

Inclusive zoning, development and building regulations, Slum Improvement; drafting strategic urban
development plans — objectives and key actors; planning framework for actions, process of drafting
the plan, key considerations; urban design and decision-making; city transport for all; water supply
and sanitation, urban disaster management, management through decentralization,

Reference Books:

1. Jo Beall (1997); “A city for all: valuing differences and working with diversity”; Zed books
limited, London

2. UN-Habitat; “Inclusive and sustainable urban planning: a guide for municipalities”; Volume 3:
Urban Development Planning (2007); United Nations Human Settlements Programme

3. Arup Mitra; “Insights into inclusive growth, employment and wellbeing in India”; Springer
(2013), New Delhi

4. William J. V. Neill (2004); “Urban Planning and cultural identity”’; Routledge, London

5. John S. Pipkin, Mark E. La Gory, Judith R. Balu (Editors); “Remaking the city: Social science
perspective on urban design”; State University of New York Press, Albany

6. Giffinger, Rudolf; Christian Fertner; Hans Kramar; Robert Kalasek; Natasa Pichler-Milanovic;
Evert Meijers (2007). "Smart cities — Ranking of European medium-sized cities”. Smart Cities.
Vienna: Centre of Regional Science

7. "Draft Concept Note on Smart City Scheme". Government of India - Ministry of Urban
Development
(http://indiansmartcities.in/downloads/fCONCEPT_NOTE_3.12.2014 REVISED_AND_LATES

T _.pdf)

List of Open Source Software/learning website:

e Google books and publications on inclusive urban planning
(https://www.google.co.in/search?g=inclusive+urban+planning&btnG=Search+Books&thm=
bks&tbo= 1&gws_rd=ssl)

e MoUD, GOI Website (http://indiansmartcities.in/site/index.aspx)
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f) PROJECT MANAGEMENT

Course Learning Objectives:
The objective of this course is:
1. To introduce to the student, the concept of project management including network drawing
and monitoring
2. to introduce the various equipment related to construction like earth moving equipment, trucks
and handling equipment, aggregate production and construction equipment and machinery
3. to introduce the importance of safety in construction projects

Course Outcomes:
Upon the successful completion of this course, the students will be able to:
a) appreciate the importance of construction planning
b) understand the functioning of various earth moving equipment
c) know the methods of production of aggregate products and concreting
d) apply the gained knowledge to project management and construction techniques

SYLLABUS:

UNIT- I
Construction project management and its relevance — qualities of a project manager — project
planning — coordination —scheduling - monitoring — bar charts — milestone charts — critical path
method

UNIT -11

Project evaluation and review technique — cost analysis - updating — crashing for optimum cost —
crashing for optimum resources — allocation of resources introduction to softwares for construction
management project management using PRIMAVERA (or) equivalent.

UNIT- I

Construction equipment — economical considerations — earthwork equipment — Trucks and handling
equipment — rear dump trucks — capacities of trucks and handling equipment — calculation of truck
production — compaction equipment — types of compaction rollers

UNIT -1V

Hoisting and earthwork equipment — hoists — cranes — tractors - bulldozers — graders — scrapers—
draglines - clamshell buckets

Concreting equipment — concrete mixers — Batching plants, mobile using plants like “Ajax” etc.
mixing and placing of concrete — consolidating and finishing
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UNIT -V

Construction methods — earthwork — piling — placing of concrete — form work — fabrication and
erection — quality control and safety engineering

BIM for Civil Engineers (Building Information Modelling)

TEXT BOOKS:
1. ‘Construction Planning, Equipment and Methods’ by Peurifoy and Schexnayder , Shapira,
Tata Mcgrawhill
2. ‘Construction Project Management Theory and Practice’ by Kumar Neeraj Jha (2011),
Pearson.
3. ‘Construction Technology’ by Subir K. Sarkar and Subhajit Saraswati, Oxford University
press

REFERENCES:
1. ‘Construction Project Management - An Integrated Approach’ by Peter Fewings , Taylor and
Francis
2. ‘Construction Management Emerging Trends and Technologies’ by Trefor Williams |,
Cengage learning
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g) TRAFFIC SAFETY

Course Objectives:

1) This module on the fundamentals of traffic engg. & some of the statistical methods to analyse
the traffic safety.

2) The accident interrogations and risk involved with measures to identify the causes are dealt.

3) The role of road safety in planning the urban infrastructures design is discussed.

4) Various mitigation measures to prevent the road accidents are dealt.

Course Outcomes: The student is able to

a) To understand fundamentals of Traffic Engg.

b) To investigate and determine the collective factors & remedies of accident involved.
c) To design and plan various road geometrics.

d) To manage the traffic system from road safety point of view.

UNIT I
Fundamentals of Traffic Engineering:

Basic Characteristics of Motor-Vehicle Traffic, Highway Capacity, Applications of Traffic Control
Devices, Traffic Design of Parking Facilities, Traffic Engineering Studies; Statistical Methods in
Traffic Safety Analysis — Regression Methods, Poisson Distribution, Chi- Squared Distribution,
Statistical Comparisons.

UNIT 11
Accident Investigations and Risk Management:

Collection and Analysis of Accident Data, Condition and Collision Diagram, Causes and Remedies,
Traffic Management Measures and Their Influence on Accident Prevention, Assessment of Road
Safety, Methods to Identify and Prioritize Hazardous Locations and Elements, Determine Possible
Causes of Crashes, Crash Reduction Capabilities and Countermeasures, Effectiveness of Safety
Design Features, Accident Reconstruction.
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UNIT I
Road Safety in Planning and Geometric Design:

Vehicle And Human Characteristics, Road Design and Road Equipments, Redesigning Junctions,
Cross Section Improvements, Reconstruction and Rehabilitation of Roads, Road Maintenance, Traffic
Control, Vehicle Design and Protective Devices, Post Accident Care.

UNIT IV
Role of Urban infrastructure design in safety:

Geometric Design of Roads; Design of Horizontal and Vertical Elements, Junctions, At Grade and
Grade Separated Intersections, Road Safety in Urban Transport, Sustainable Modes and their safety.

UNIT V
Mitigation Measures:

Accident prevention by better planning, Accident prevention by better design of roads, Crash
Countermeasures, Highway operation and accident control measures, Highway Safety
Measures during construction, Highway geometry and safety; Safety in urban areas; Public
transport and safety; Road safety policy making, Stakeholders involvement; Road safety law, Road
safety audit.

TEXT BOOKS:

1. Institute of Transportation Engineers (ITE), The Traffic Safety Toolbox: A Primer on
Traffic Safety, ITE, 1999.
Towards Safe Roads in Developing country, TRL — ODA, 2004.
2. Traffic Engineering and Transportation Planning — L.R. Kadiyali, Khanna Publishers
3. Fundamentals of Traffic Engineering, Richardo G Sigua

REFERENCES:
1. Athelstan Popkess, Traffic Control and Road Accident Prevention, Chapman and Hall, 1997
(Digitized 2008)
2. Handbook of Road Safety measures, second Edition, Rune Elvik, Alena Hoye, TrulsVaa,
Michael Sorenson
3. Ezra Hauer, Observational Before-After Studies in Road Safety, Pergamon Press, 1997
(reprinted 2002).
4. Geetam Tiwari and Dinesh Mohan, Transport Planning and Traffic Safety: Making Cities,
Roads, and Vehicles Safer, CRC Press, 2016
Fundamentals of Transportation Engineering — C.S. Papacostas, Prentice Hall India.
Transportation Engineering — An Introduction, C.Jotinkhisty, B. Kent Lall
7. Handbook of Road Safety measures, second Edition, Rune Elvik, Alena Hoye, Truls Vaa,
Michael Sorenson
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8. Road Safety by NCHRP.

h) GEO-SPATIAL TECHNOLOGIES

Course Objectives:
1. Understand the various spatial and non-spatial data types, and data base management
a. techniques
2. Develop the concepts and professional skills in utility of geospatial techniques
3. Improve the working knowledge of geospatial techniques in field problems

Course Outcomes:

At the end of the course the student will be able to:

a) Understand the geospatial technology relating to the data acquiring and processing that is associated with
geographic locations

b) Apply Geospatial techniques in the decision support systems useful for decision makers and community services.

c) Ability to solve the problems related to the natural resource management, environment, urban planning and
Infrastructure development, etc.

d) Able to generate the thematic maps using Geospatial technigques

e) Apply the concept of Geospatial Techniques to the Civil Engineering problems

SYLLABUS
UNIT —I

Introduction — Basic concepts, socioeconomic challenges, fundamentals of geographical information
systems (GIS), history of geographical information system, components of geographical information
systems.

Projections and Coordinate Systems — Map definitions, representations of point, line, polygon,
common coordinate system, geographic coordinate system, map projections, transformations, map
analysis.

UNIT —II

Data Acquisition:Data Types, Spatial, Non-Spatial (Attribute) Data, Data Format — Vector and
Raster Data, Manual Digitizing, Scanner, Aerial Photographic Data, Remotely Sensed Data, Digital
Data, Cartographic Database, Digital Elevation Data.

Data Management:Data Storage and Maintenance, Data Compression, Data Quality and Standards,
Precision, Accuracy, Error — Geometric errors and corrections, Radiometric errors and corrections,
types of Systematic and Non-systematic errors.
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UNIT 111

Data Modeling: Spatial Data Analysis, Data Retrieval Query, Simple Analysis, Recode Overlay,
Vector Data Model, Raster Data Model, Digital Elevation Model, Cost and Path Analysis,
Knowledge Based System.

GIS Analysis and Functions: Organizing data for analysis, analysis function, maintenance and
analysis of spatial data, buffer analysis, overlay analysis, transformations, conflation, edge matching
and editing, maintenance and analysis of spatial and non-spatial data.

UNIT -1V

Applications of GIS: Environmental and Natural Resource Management, Soil and Water Resources,
Agriculture, Land Use Planning, Geology and Municipal Applications, Urban Planning and Project
Management, GIS for decision making under Uncertainty, standard GIS packages, Introduction to
Global Positioning Systems (GPS) and its applications.

UNIT -V

Introduction to Remote Sensing: General background of Remote Sensing Technology, Objectives
and Limitations of Remote Sensing, Electro-Magnetic Radiation, Characteristics, Interaction with
Atmosphere and Earth Surface, Remote Sensing Platforms and Sensors, Satellite Characteristics,
Digital Image Processing, IRS Series and High Resolution Satellites, Remote Sensing Applications to
Watershed Modeling, Environmental Modeling, Urban Planning and Management.

Textbook:

1. Demers, M.N, (2013). ‘Fundamentals of Geographic Information Systems’ Wiley India Pvt. Ltd,.

2. Burrough, P. A., and McDonnell R. A. (1998). Principles of Geographical Information Systems.
Oxford University Press, New York.

3. Kang-tsung Chang. (2006). Introduction to Geographical Information Systems. Tata McGraw-
Hill Publishing Company Ltd., Third Edition, New Delhi.

4. George Joseph, (2013). ‘Fundamentals of Remote Sensing’ Universities Press.

References:

1. Sabins F.F. Jr. (1978). Remote Sensing Principles and Interpretations. W.H. Freeman and
Company, San Francisco.
2. Tor Bernhardsen. (2002). Geographical Information System. Wiley India (P) Ltd., Third

Edition, New Delhi.
Hoffman-Wellenhof, B, et al. (1997). GPS Theory and Practice. Fourth Edition, Springer Wein, New York.

4. Lilysand T.M., and Kiefer R.W. (2002). Remote Sensing and Image Interpretation. John
Wiley and Sons, Fourth Edition, New York.

5. Choudhury S., Chakrabarti, D., and Choudhury S. (2009). An Introduction to Geographic
Information Technology. I.K. International Publishing House (P) Ltd, New Delhi.
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i) WASTEWATER TREATMENT

Course Learning Objectives:
The course will address the following:
1. Enables the student to distinguish between the quality of domestic and industrial water

requirements and wastewater quantity generation.
2. To impart knowledge on selection of treatment methods for industrial wastewater.
3. To know the common methods of treatment in different industries
4. To acquire knowledge on operational problems of effluent treatment plant.

Course Outcomes:
Upon the successful completion of this course, the students will be able to:
a) Know the quality and quantity of water for various industries and Advanced water treatment
methods
b) Learn the common methods of treatment of wastewaters and Biological treatment methods
c) Study of methods to reduce impacts of disposal of wasters into environment and CETPs.
d) Study of methods of treatment of wastewaters from specific industries like steel plants,
refineries, and power plants, that imply biological treatment methods
e) Study of methods of treatment of wastewaters from industries like Aqua, dairy, sugar plants,
and distilleries that imply biological treatment methods

SYLLABUS:

UNIT -1

Industrial water Quantity and Quality requirements: Boiler, Cooling,
Domestic/Canteen and Process waters for Textiles, Food processing, Dairy, Aqua
industry, Sugar mills, Brewery and distillery Industries, Fertilizer industry, Power
plants. Advanced water treatment - Adsorption, Reverse Osmosis, lon Exchange,
Ultra filtration, Freezing, elutriation, Removal of Iron and Manganese, Removal of
Colour and Odour. Use of Municipal wastewater in Industries.

UNIT — 11

Basic theories of Industrial Wastewater Management: Industrial waste survey -
Measurement of industrial wastewater Flow-generation rates — Industrial wastewater
sampling and preservation of samples for analysis - Wastewater characterization- Toxicity
of industrial effluents- Common methods of Treatment of wastewaters - Unit operations
and processes- Volume and Strength reduction —Neutralization — Equalization and
proportioning- recycling, reuse and resources recovery. Miscellaneous Treatment:
Biological treatment of sewage- Primary, secondary and Tertiary treatment of sewage.
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UNIT — I

Industrial wastewater disposal management: Discharges into Sewers, Streams- Oxygen sag
curve, Lakes-eutrophication and oceans and associated problems, Land treatment — sewage
sickness, Common Effluent Treatment Plants: advantages and suitability, Limitations and
challenges- Recirculation of Industrial Wastewaters- Effluent Disposal Method.

UNIT - IV
Process and Treatment of specific Industries-1: Manufacturing Process and origin,

characteristics, effects and treatment methods of liquid waste from Steel plants, Fertilizers,
Textiles, Paper and Pulp industries, Oil Refineries, Coal and Gas based Power Plants. Case
studies.

UNIT -V

Process and Treatment of specific Industries-2: Manufacturing Process and origin,
characteristics, effects and treatment methods of liquid waste from Tanneries, Sugar Mills,
Distillers, Dairy and Food Processing industries, Aqua industry, Pharmaceutical Plants. Case
studies.

Text books

1. Industrial Wastewater Treatment by KVSG Murali Krishna, Paramount Publishers,
Visakhapatnam, 2019

Wastewater Treatment by M.N. Rao and A.K. Dutta, Oxford & IBH, NewDelhi.
Industrial Wastewater treatment by A.D. Patwardhan, PHI Learning,Delhi

4. Wastewater Treatment for Pollution Control and Reuse, by Soli. J Arceivala, Shyam R

Asolekar, Mc-Graw Hill, New Delhi: 3"dEdition

wnN

References

1. Industrial Water Pollution Control by W. Wesley Eckenfelder, Mc- GrawHill, Third Edition

Wastewater Engineering by Metcalf and Eddylnc., Tata McGrawhillCo., New Delhi

3. Wastewater Treatment- Concepts and Design Approach by G.L. Karia & R.A. Christian,
Prentice Hall of India.

4. Unit Operations and Processes in Environmental Engineering by Reynolds. Richard, Cengage
Learning.
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