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COURSE NAME: ECONOMICS FOR ENGINEERS
COURSE CODE: HU 502

CONTACT: 2:0:0

TOTAL CONTACT HOURS: 24 HRS

CREDITS : 2

Pre requisites: NIL

Course Objective:
» To develop decision making skills using basic economic Principles
* To educate the students in evaluating various Business Projects

Course Outcome:

CO1 : To Identify various uses for scares resources

CO2 : To understand key economic concepts and implement in real world problems
CO3 : To apply critical thinking skills to analyze financial data and their impacts
CO4 : To evaluate business performance through cost accounting principles

Course contents:

Module - 1.Introduction to Economics : Meaning, Nature and Scope of Economics 2L
Module - 2. Theory of Demand and Supply :Concept of demand, Determinants of demand, 4L
Individual and Market Demand, Exception to the law of demand. Concept of Supply, Shift in

Demand and Supply Curve, Movement along the demand and supply curve,Determinants of
equilibrium price and quantity, Elasticity of Demand and Supply.

Module - 3.Theory of Production and Costs : concept of Production function, types pf 6L
Production function,Laws of returnn to scale and variable Proportion,Cost Function, Types of

Cost Function, Different Cost curves, Relation between Average and marginal cost, Relationship
between Short Run costs and Long Run costs,Profit maximisation

Module-4.Macroeconomic Aggregates and Concepts : GDP, GNP. Concepts of National 3L
Income . Concept of Business Cycle.

Module -5.Inflation :Concept , Causes and Remedies of Inflation. 21
Module -6.Accounting 4L
Basic concept of Journal ,Preparation of Income Statement and Balance Sheet

Module — 7. Cost Volume Profit Analysis: 3L

Contribution, P/V Ratio, Break-Even Point, Margin of Safety, Short term decision making: Make

or Buy, Shut-down point, Export Pricing, Opportunity and Sunk cost.
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COURSE NAME: STRUCTURAL DESIGN -1
COURSE CODE: CE 501

CONTACT: 2:1:0

TOTAL CONTACT HOURS: 36 HRS
CREDITS : 3

Pre requisites: Student should have knowledge about how to solve analysis of structural
problem.

Course Objective:

1. Student will be able to perform analysis and design of reinforced concrete members and
connections and be able to identify and interpret the appropriate relevant industry design codes.

2. To become familiar with professional and contemporary issues in the design and construction of
reinforced concretemembers.

Course Outcome:

CO1 : Exhibit the knowledge of concrete design philosophies, by working and limit state
methodology

CO2 : Design the structural details of beam and slab

CO3 : Design the structural details of column.

CO4 : Interpret and use the 1.S Code specifications

Course contents:

Module-I: [1L+1T]

Introduction: Principles of design of reinforced concrete members - Working stress 2L

and Limit State method of design.

Module-I: [2L+2T] 4L

Working stress method of design: Basic concepts and IS code provisions (IS: 456 2000)for
design against bending moment and shear forces - Balanced, under reinforced and over
reinforced beam/ slab sections; design of singly and doubly reinforced sections.

Module-III: [2L+2T)] 4L

Limit state method of design: Basic concepts and IS code provisions (IS: 456 2000)
for design against bending moment and shear forces; concepts of bond stress and
development length; Use of ‘design aids for reinforced concrete’ (SP:16).

Module-1V: [2L+2T]
Analysis, design and detailing of singly reinforced rectangular , “T”,” L” and doubly 4L
reinforced beam sections by limit state method.

Module-V: [2L+2T)]

Design and detailing of one-way and two-way slab panels as per IS code provisions 4L
Module-VI: [2L+2T] 4L
Design and detailing of continuous beams and slabs as per IS code provisions

Module-VII: [2L+2T] 4L
Staircases: Types; Design and detailing of reinforced concrete doglegged staircase

Module-VIII: [2L+2T] 4L

Design and detailing of reinforced concrete short columns of rectangular and
circular cross sections under axial load. Design of short columns subjected to axial
load with moments (uniaxial and biaxial bending) — using SP 16.
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Module-IX: [3L+3T]

Shallow foundations: Types; Design and detailing of reinforced concrete isolated
square and Rectangular footing for columns as per IS code provisions by limit state

6L

method.
Limit state method should be followed for serial number 4 to 9 as above as per IS
456 - 2000
Text / Reference Books:
Name Author Publishers
IS: 456- 2000 “Indian Standard for Plain | Bureau of Indian Standard
and reinforced concrete — code of practice
SP:16 Design Aid to IS 456
Reinforced Concrete Design by Pillai and Menon TMH

Reinforced concrete Limit state design

Ashok K. Jain,Arun

kv | Laxmi publication

jain,B.C. Punmia

Gupta

Reinforced concrete S.N.Sinha TMH
Fundamentals of reinforced concrete N.C.Sinha and S.K. Roy S.Chand &Co
Limit State Design of Reinforced | P. C. Varghese PHI
Concrete
Reinforced Concrete S. K. Mallick and A. P. Oxford IBH

Reinforced cement Concrete Desi gn

Neelam Sharma

S.K hataria & sons
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COURSE NAME: FOUNDATION ENGINEERING
COURSE CODE: CE 502

CONTACT: 3:0:0

TOTAL CONTACT HOURS: 36 HRS

CREDITS : 3

Pre requisites: Student should have knowledge about basic of Soil Mechanics

Course Objective:
Application of soil mechanics and other related techniques to design of foundation. Methods and
site and soil exploration; bearing capacity and settlements; shallow and deep foundation; bracing
and retaining structures. Case studies.

Course Outcome:

CO1 : Describe bearing capacity of soil.

CO2 : Define earth pressure theories

CO3 : Design of shallow foundations

CO4 : Classify piles & their loading capacity for deep foundation.

| Course contents:

Module-1:
Earth Pressure Theories: -Plastic equilibrium of soil, Earth pressure at rest, Active 4L
& passive Earth pressure, Rankin’s & Coulombs earth pressure theories, wedge
method of analysis, estimation of earth pressure by graphical construction ( Culmann
method).
8L

Module-2:
Retaining Wall & sheet pile structures:Proportions of retaining walls, stability
checks, cantilever and anchored sheet piles, free earth and fixed earth method of
analysis of anchored bulk heads, coffer dam structures types.
Module-3: 4L
Stability of slopes:Analysis of finite and infinite slopes, Swedish And friction
circle method, Taylor’s stability number, Bishop’s method of stabilityanalysis.
Module-4: 4L
Site Investigation & Soil Exploration:Planning of sub-surface explanation,
methods, sampling, samples, Insitu tests: SPT, SCPT, DCPT, field vane shear, Plate
load test.

l .
Module-5: AL
Shallow foundations :Safe bearing capacity, Terzaghi’s bearing capacity theory,
effect of depth of embedment, water table, eccentricity of load, foundation shape on
bearing capacity, Bearing capacity as per 1S 6403
Module-6: 4L
Settlement analvsis of shallow foundation:Immediate and consolidation
settlement, correction for rigidity and dimensional effects, settlement in various
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types of soil, IS-1904 and 8009 recommendations, Allowable bearingcapacity

Module-7; 8L
Deep foundations:Pile: Types, load transfer mechanism Determination of load
carrying capacities of piles by static and dynamic formulae, Recommendations of IS
2911, Pile group: Group efficiency, Negative skin friction, pile load test.

Text / Reference Books:
Name Author Publishers
Principles of  Geotechnical | B. M. Das Thomson Book Store
Engineering
Text book of Soil Mechanics & V.N.S. Murthy CBS Publisher’s &
Foundation Engineering Distributors
Geotechnical  Engineering - | Coduto Pearson Education
Principles and Practice
Soil Mechanics Lambe & Whitman WIE
Basic & Applied Soil Mechanics | Gopal Ranjan & A.S.R.Rao | Willes EasternLtd
SP 36 (Part1) Rao & Venkatramaiah University Press
Numerical Problems -
Geotechnical Engineering
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COURSE NAME: HYDRAULICS
COURSE CODE: CE 503A
CONTACT: 3:0:0

TOTAL CONTACT HOURS: 36 HRS
CREDITS : 3

Pre requisites: Basic knowledge of Fluid Mechanics

Course Objective:
Students will understand and be able to apply fundamental concepts and techniques of hydraulics
and hydrology in the analysis, design, and operation of water resources systems.

Course Outcome:

CO1 : Students will be able to recognize with different water resources terminology like hydrology,
ground water, hydraulics of pipelines and open channel.

CO2 : Students will be able to explain and be able to use the energy and momentum equations.
CO3 : Students will be able to separate flow in closed pipes, and design and recommend of pipes
including sizes.

CO4 : Students will be able to summarize pumps classification and be able to select a system curve
used in pump selection.

Course contents:

Module-1:

Center of pressure, Stability of floating bodies, Meta center, Difference between 4L
weir and barrage, Types of weirs, Selection of site.

Module-2: 8L

Weir and notches, Rectangular, Triangular, Submerged weirs, Theories of seepage
and design of weirs and barrages. Failures of hydraulic structure founded on
pervious foundation.

Module-3: ' 4L
Friction in pipes, Head loss due to friction, Drag-weisbach Equation, Variation of
friction factor with wall roughness,

Hydraulics structure for canals --- Canal falls---Necessity, locations, Types,
Trapezoidal notches fall.

Module-4;
Water hammer---speed of pressure wave, Slow and rapid closer 4L
Cross drainage work, Necessity, type, selection of suitable type (Introduction only)

Module-5:
Steady uniform flow in open channel, Mannings and Bazin’s formula, Hydraulically 8L
efficient cross section, Varied flow through open channel, gradually varied &
rapidly varied flows.

Dam (General): Definition, classification of Dams, Types of Earthen Dams,
Methods of Construction,

Module 6: 8L
Introduction of Hydraulic Turbines and various type of Pumps. Gravity Dam:
Typical cross- section, Concept of High and low Gravity Dam.
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COURSE NAME: WATER SUPPLY AND PLUMBING
COURSE CODE: CE 503B

CONTACT: 3:0:0

TOTAL CONTACT HOURS: 36 HRS

CREDITS : 3

Pre requisites: Student should knowledge about hydraulic

Course Objective:

Student should be able to make technology choice to deal with water quality issues, operate and
maintain working treatment systems and do troubleshooting of the problems in these systems. The
student will be able to apply the knowledge gained from the subject in EIA studies for water
component and water pollution control strategies.

Course Outcome:

CO1 : Student will be able to apply appropriate treatment to raw water i.e. surface water/ground
water useful for domestic as well as drinking purpose, industries liquid waste and reuse ofwater.
CO2 : Student will be able to calculate and recommend the pipe- network for water supply and
Sewage disposal effectively.

CO3 : Student may clarify and identify the impurities present in water used for domestic, different
types of industrial as well as constructionworks.

CO4 : Student will able to produce and select water distribution and sewer-network system.

Course contents:

Unit I: Water Demands and Importance Necessity of Planned Water Supply. — Various Types
of Water Demands, Water Requirements of a town or acity, The Per Capita Demand 6L
,Factors affecting per Capita Demands, Variations in Demands, Effects of Variations in
Demand on the Design Capacities of Different Components of a Water Supply Scheme,
Design Periods, Population Data and Population Growth, Population Forecasting Method

Unit II: Sources of Water and Study of Sources of Water -Hydrologic Cycle, Precipitation, 6L
Types of Precipitation, Rainfall and Measurement, Average Annual Rainfall, Minimum
Rainfall, Index of Wetness, Run off and Estimation of Run off, Surface Sources of water,
Subsurface Sources of Water, Development of Ground Water, Various Forms of Underground
Sources, Wells, Open Wells,Dug Well, Tube Wells, Comparative Study of Surface and
SubsurfaceSupplies

Unit II: Intake Structure — Definition and Introduction, Types of Conduits, Hydraulics of 3L
Flow and Design of Pressure Pipes as Gravity Mains, Flow in Pipe System, Various types of
Pipe System,PipeAppurtenances

Unit IV: Conduits for Transporting Water-Definition and Introduction, Types of Conduits,
Hydraulics of Flow and Design of Pressure Pipes as Gravity Mains, Flow in Pipe System, 3L
Various types of Pipe System, Pipe Appurtenances

Unit V: Water Quality - Characteristics of Water, Water Borne Diseases and their control
Quality Standards for Municipal and Industrial Supply. 4L

Unit -VI Purification of Water Supplies-Screening, Course and Fine Screens, Theory of 6L
Sedimentation, Sedimentation Tanks, Sedimentation Aided with Coagulation ,Analysis of
Flocculent Settling, Chemicals used for Coagulation, Coagulation Sedimentation Plant.
Sedimentation Tank, Filtration, Filter Material, Types of Filters, Rapid Gravity Filter, Slow
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Sand Filter, Rapid Gravity Filter and Pressure Filter. Disinfection Methods, Chlorination,
Methods of Removing Temporary Hardness and Permanent Hardness, Removal of Iron,
Manganese, De-fluoridation of Water, Removal of Radioactive from water, Desalination of
Brakish Water.
Unit -VII Distribution System, Layouts of Distribution System, Requirements, Arrangement 4L
of Distribution Pipes and Other Accessories, Method of Distribution System, Pressure in
Distribution System, Systems of Supply
Unit -VIII Water Supply Plumbing Systems in Buildings and Houses, Plumbing Systems in 4L
Water Supplies, The House Water Connections, Stop Cocks, Water Taps and Bib Cocks, Pipe
Fittings, Pipe Fittings, Storage of Water Buildings, Design Considerations for Water Piping
Systems
Text / Reference Books:
Name Author Publishers
Engineering Hydrology K. Subramanya Tata McGraw-Hill
A Text Book of Hydrology- P. Jaya Ram Reddy DLaxmlh.i Publications-New
elhi
Hydrology & Water S.K Garg Khanna Publishers.
Resource
Engineering-
Hydrology Principles, Analysis and| H. M. Raghunath.
Design
Hydraulics of Groundwater J. Bear McGraw-Hill
‘Water Resources Engineering K. Subramanya Tata McGraw-Hill
Through .
Objective Questions
CO-PO mapping
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COURSE NAME: WASTE WATER AND TREATMENT
COURSE CODE: CE 503C

CONTACT: 3:0:0

TOTAL CONTACT HOURS: 36 HRS

CREDITS : 3

Pre requisites: Fluid Mechanics or an equivalent course in fluid flow or hydraulics.

Course Objective:

Explore the relationship between the natural water cycle and human water use, and understand the
principles of water resources planning and total water management. Describing the physical,
chemical,and biological processes necessary for designing and managing drinking water treatment
processes and water conveyance and distribution systems and the physical, chemical, and biological
processes necessary for designing and managing primary, secondary, tertiary and advanced
wastewater treatment processes and solids handlingsystems.

Course Outcome:

CO1 : Students will be able to summarize the quality parameters typically used to

differentiate wastewater and judge the different classes of treated wastewater

CO2 : Students will be able to describe various types of process units used for preliminary, primary
and secondary treatment and explain how they achieve the target level oftreatment

CO3 : Students will be able to identify and summarize emerging technologies for advanced
wastewater treatment and water recycling

CO4 : Students will be able to differentiate water and wastewater treatment on solid wastes
management.

Course contents:

Unit I: Estimating the Design Sewage Discharge -Estimating Sewage Discharge, Design
Periods for Different Components of a Sewerage Scheme, Future Forecasts and Estimating 6L
Design Sewage Discharge, Variations in Sewage Flow and their Effects.

Unit II: Hydraulic Design of Sewers and S.W Drain Sections-Difference in the Design of 8L
Water Supply Pipes and Sewer Pipes and Sewer Pipes, Hydraulic Formulas for
Determining Flow Velocities in Sewers, Effect of flow variations on Velocity in a Sewer,
Hydraulic Characteristics of Circular Sewer, Various Forms of Underground Sources, Use
of Tables and Nomograms for Hydraulic Computations for the Design of Sewers,
Limitation on Depth of Flow, Egg Shaped Sewer

Unit II1: Quality and Characteristics of Sewage-Decomposition of Sewage, Characteristics 4L
ofSewage

Unit IV: Disposing of the Sewage Effluents-Disposal by Dilution, Disposal of
Wastewaters in Rivers and Self, Disposal on Land for Irrigation, Dilution Method Vs Land 6L
Disposal Method

Unit V: Treatment of Sewage-Classification of Treatment Processes, Screening, Types of
Screens, Their Designs and Cleaning, Grit Removal basins, Grit Chambers, Sedimentation, 12L
Principle of Sedimentation, Sedimentation Tank, Sedimentation Aided with Coagulation,
Contact Beds for Biological Filtration of Sewage, Trickling Filters for Biological Filtration
of Sewage, Recirculation of Treated Sewage and its Use in High Rate Trickling Filters,
Secondary Sedimentation, Sludge and its Moisture Content, Sludge Digestion Process,
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Seconcary Treatment Through Activated Sludge Process, Secondary Treatment Through
Rotating Biological Contractors, Oxidation Ponds and Aeration Lagoons, Anaerobic
Stabilization Units

Text / Reference Books:

Name Author

Waste Water Treatment and Water Management : | Anamika Srivastava
Water Treatment and Management

INDUSTRIAL WASTE WATER TREATMENT | A. D. Patwardhan
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COURSE NAME: TRANSPORTATION ENGINEERING
COURSE CODE: CE 504A

CONTACT: 3:0:0

TOTAL CONTACT HOURS: 36 HRS

CREDITS : 3

Pre requisites: Knowledge on IRC codes, Loading pattern base on IRC, Traffic features etc.

Course Objective:

Introduction of IRC loading

Introduction of Traffic Engineering.

Utility of study of traffic management.

Basic concept of Railway track, railway governing body and engineering fundamentals.

Course Outcome:

CO1 : Understanding of traffic loading pattern

CO2 : Understanding of traffic engineering and traffic management
CO3 : Basic concept of railway engineering

Course contents:

Module-I:
INTRODUCTION OF DIFFERENT TYPES OF LOADING FOR BRIDGE DESIGN 6L
BASED ON IRC GUIDELINES:

Definition and Basic Forms, Component of bridge, classification of bridge, short history of
bridge development. I.R.C Loads. Analysis of IRC Loads, Impact factors, other loads to be
considered, Importance of Hydraulic factors in Bridge Design.

Module- II: 10L
TRAFFIC ENGINEERING:

Traffic Engineering : Road user and vehicle characteristics; Traffic flow characteristics —
Traffic Volume, Speed, Headway, Concentration and Delay; Traffic surveys & studies;
Traffic estimation; Statistical applications in traffic engineering analysis; Parking; Road
intersections — Basic traffic conflicts, classification of at-grade intersections, channelization,
rotaries, traffic signals, signs and marking; Road Safety; Traffic System Management.

Module-III: 6L
TRANSPORTATION MANAGEMENT:

Functions of IRC, Central Road Research Institute. Motor Vehicle Act, Jayakar committee
Recommendations, Saturation system, Population unit and productivity units. Highway cost
analysis, Transportation Demand Analysis, Preparation of Project Report.

Module- IV:
INTRODUCTION OF RAILWAY ENGINEERING: 14L
Basic Terminologies of Railway Engineering, Different types of Railway planning,
Classification of Indian Railways, Classification of Indian Railways based on speed criteria,
Undertakings Under Ministry Of Railways, Initiatives By Indian Railways For Development
Of Tourism Sector, Global Trains Of Tomorrow, Construction And Renewal Of Track,
Development of High And Super High Speeds, Modernization Of Track For High Speeds,

&y
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Administration Of Indian Railways, Railway Expenses, Rates and Fares.

Text / Reference Books:

Name Author Publishers

High Way Engineering Khanna& Justo Nemchand& Brothers,
Roorkee

Principles of Transportation P. Chakraborty& A. PHI

Engineering Das

Transportation Engineering C.J Khisty& B.K Lall | -

1.S Specifications on Concrete , Bureau of Indian

Aggregate & Bitumen Standard

IRelevant latest IRC Codes (IRC-37 | - -
L2001, IRC 58 — 2002, IRC 73 -
1980, IRC 86 - - 1983, IRC 106 —
1990, IRC 64 — 1990, IRC 15- 2002
Indian Road Congress

CO-PO mapping
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COURSE NAME: INFRASTRUCTURE PLANNING & DESIGN
COURSE CODE: CE 504B

CONTACT: 3:0:0

TOTAL CONTACT HOURS: 36 HRS

CREDITS : 3

Pre requisites: Basic Civil Engineering knowledge in design and construction management.

Course Objective: To provide students with the demanding business environments and economy,
infrastructure planning & design which must utilize current technologies and deliver the highest
performance at the lowest cost. Infrastructure is composed of public and private physical
improvements such as roads, railways, bridges, tunnels, water supply system and sewers.

Course Outcome:

CO1 : Students will summarise basic knowledge about the role of infrastructure in
economic development, India’s infrastructural capacity and its scenario in adequacy and

quality.

CO2 : Students will understand application of techniques to estimate supply and demand for
infrastructure along with stratergic planning required in urban, regional and national levels

CO3 : To know the common aspects of rural and urban infrastructure management and to fuse them
into an integrated infrastructure management.

CO4 : Assessment of risk management, understanding the stakeholders concerns and overviewing of
policies involved in infrastructure management.

Course contents:

Module-1: [61.+3T] 9L
Introduction to Infrastructure Planning and management: Definition of basic

terminologies, role of infrastructure in economic development, present scenario in India
[2L+1T]

Development of infrastructure capacity: Build-operate-transfer (BOT) schemes,
concessions, development gain, public and private funding and quantification of demand and
supply of various types of infrastructure [2L+1T]
WEMMME The importance of its infrastructure at present

and its requirements in future to develop progressively. [2L+1T]

Module 2: [6L+3T] oL

Infrastructure planning: Goals and objectives of infrastructure planning, identification and
quantification of factors influencing infrastructural demand. [2L+1T]

Perspectives on planning: A technical perspective, a political perspective and a combination
of both perspectives at work.[2L+1T]

Planning indicators: Use of econometric, social and land use indicators and models to
forecast the demand and level of service of infrastructure. Identification and prioritization of
preferred areas for development. [2L+1T]

odule -3: +3T 10L
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