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Fifth Semester
Group 21‘:: Paper L P Credits

Theory Papers

HS/MS HS-301 Economics for Engineers 2 2
PC CEC-303 | Structural Analysis - I 4 4
PC CEC-305 Structural Design - 1l 3 3
PC CEC-307 Geotechnical Engineering 4 4
PC CEC-309 Environmental Engineering - Il 4 4
PC CEC-311 | Traffic Engineering and Pavement Design 4 4
Practical / Viva Voce

PC CEC-351 Structural Design Lab 2 1
PC CEC-353 Building Material and Concrete Testing Lab 2 1
PC CEC-355 Geotechnical Engineering Lab 2 1
PC CEC-357 Environmental Engineering Lab 2 1
PC / Internship | ES-361 Summer Training Report- 1 * 1
Total i 21 8 26

*NUES:Comprehensive evaluation of the Summer Training Report — 1 (after 4t Semester) shall be doneby the committee of
teachers, constituted by the Academic Programme Committee, out of 100. The training shall be of 4 to & weeks duration. The
training can be under the mentorship of a teacher of the institute.

Sixth Semester
Group T;':: Paper L P Credits

Theory Papers

HS/MS MS-302 Principles of Management for Engineers 3 3
HS/MS HS-304 Universal Human Values*® i} 1
PCE Programme Core Elective Paper (PCE -1) 4
PCE Programme Core Elective Paper (PCE - 2) 4
PCE Programme Core Elective Paper (PCE - 3) 4
EAE / OAE Emerging Area/Open Area Elective Paper (EAE -1 /OAE-1) 4
EAE / OAE Emerging Area/Open Area Elective Paper (EAE — 2 /OAE - 2) 4
Practical / Viva Voce

HS/MS HS.359 gliSbi:dCC / Cultural Clubs / Technical Society / Technical 5
Total 26

*NUES:AIl examinations to be conducted by the concerned teacher as specified in the detailed syllabus of the paper.

**NUES: Comprehensive evaluation of the students by the concerned coordinator of NCC / NSS / Cultural Clubs / Technical
Society / Technical Clubs, out of 100 as per the evaluation schemes worked out by these activity societies, organizations; the
faculty co-ordinators shall be responsible for the evaluation of the same. These activities shall start from the 15 semester and
the evaluation shall be conducted at the end of the 6" semester for students admitted in the first semester. Students admitted
in the 2m year (3@ semester) as |lateral entry shall be evaluated on the basis their performance, by the faculty co-ordinator
for the period of 3™ semester to 6" semester only.
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Programme Core Electives

Semester | Paper Code | PCE -1 (Choose Any One) L Credits
6 CEE-306 Advance Structural Analysis 4 4
6 CEE-308 Irrigation Engineering and Design of Hydraulic Structures 4 4
6 CEE-310 Environmental Impact Assessment 4 4
Semester | Paper Code | PCE -2 (Choose Any One) L Credits
6 CEE-312T Advanced Structural Design 3 3
CEE-312P Advanced Structural Design Lab 1
6 CEE-314 Water Resource Planning 4 4
6 CEE-316 Pollution Control and Monitoring 4 4
Semester | Paper Code | PCE -3 (Choose Any One) L Credits
CEE-318T Non Destructive Evaluation of Structures 3 3
: CEE-318P Non Destructive Evaluation of Structures Lab 1
6 CEE-320 Open Chanel Flow and Sediment Transportation 4 4
6 CEE-322 Disaster Management 4 4
Semester | Paper Code | PCE -4 (Choose Any One) L Credits
7 CEE-403 Recent Construction Technologies 4 4
? CEE-405T Arc GIS and Remote Sensing 3 3
CEE-405P Arc GIS and Remote Sensing Lab 1
. CEE-407T Transport Planning and Intelligent Transportation System 3 3
CEE-407P Transport Planning and Intelligent Transportation System Lab 1
Semester | Paper Code | PCE -5 (Choose Any One) L Credits
7 CEE-409 Structural Dynamics 4 4
7 CEE-411 Lean Construction Technology and Management 4 4
. CEE-413T Advanced Surveying 3 3
CEE-413P Advanced Surveying Lab 1
Note:

1. An elective shall be offered to the student for each PCE group (That is for PCE-1, PCE-2, etc.) based on the
availability of resources and faculty at the institution and at least one third of the batch or at least 20 students
must be willing to take the elective. At least two elective per PCE group must be offered to the students of the
major discipline.

2. Each PCE slot is of 4 credits, if in a particular slot, the paper has no practical component, then it is of 4 credits

(a pure theory paper), otherwise for purpose of examination and conduct of classes, the course is split in two
papers, namely a theory paper of 3 credits and a practical paper of 1 credit. The student has to study for 4 credits
per slot of PCE group. This is reflected by suffixing the paper code by T (for Theory component) and P (for Practical
component), if required.
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Paper
Semester | Paper Group Code Paper Name L P | Credits
6 CTM-EAE-1 CEC-308 | Contract Management 4 4
6 CTM-EAE-2 CEC-310 | Advanced Construction Materials and Practices 4 4
7 CTM-EAE-3 CEC-413 [ Quality and Safety Management 4 4
7 CTM-EAE-4 CEC-415 | Lean Construction Technology and Management 4 4
7 CTM-EAE-5 CEC-417 | Recent Construction Technologies 4 4
Emerging Area Specialization: Infrastructure Engineering (for CE)
Paper
Semester | Paper Group Code Paper Name L P | Credits
6 |E-EAE-1 |E-322 Water Resource Planning 4 4
6 |E-EAE-2 |E-324 Advanced Environmental Engineering and Design 4 4
7 |E-EAE-3 |E-435 Metro Systems Engineering 4 4
E-437T ;::inn Planning and Intelligent Transportation 3 3
7 |E-EAE-4 - , -
IE-437P Transport Planning and Intelligent Transportation 5 1
System Lab
7 |E-EAE-5 |E-439 Analysis and Design of High-rise Buildings and Bridges 4 4
Emerging Area Specialization: Green Technology and Sustainability Engineering (for CE)
Paper
Semester | Paper Group Code Paper Name L P | Credits
6 GTSE-EAE-1 | GTSE-318 [ Planning and Design of Green Buildings 4 4
6 GTSE-EAE-2 | GTSE-320 | Sustainable Materials and Practices 4 4
7 GTSE-EAE-3 | GTSE-429 | Green Energy Concepts in Smart Cities 4 4
7 GTSE-EAE-4 | GTSE-431 | Intelligent Transportation System 4 4
7 GTSE-EAE-5 | GTSE-433 | Sustainable Engineering Technologies 4 4
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1. Teachers Continuous Evaluation: 25 marks
2. Term end Theory Examinations: 75 marks

Advance Structural Analysis L|P|C
4 )
Discipline(s) / EAE / OAE Semester Group Sub-group Paper Code
CE 6 PCE PCE-1 CEE-306
Marking Scheme:

Instructions for paper setter:

1. There should be 9 questions in the term end examinations question paper.
2. The first (1st) question should be compulsory and cover the entire syllabus. This question should be
objective, single line answers or short answer type question of total 15 marks.
3. Apart from question 1 which is compulsory, rest of the paper shall consist of 4 units as per the syllabus.
Every unit shall have two questions covering the corresponding unit of the syllabus. However, the student
shall be asked to attempt only one of the two questions in the unit. Individual questions may contain upto
5 sub-parts / sub-questions. Each Unit shall have a marks weightage of 15.
4. The questions are to be framed keeping in view the learning outcomes of the course / paper. The standard
/ level of the questions to be asked should be at the level of the prescribed textbook.
5. The requirement of (scientific) calculators / log-tables / data — tables may be specified if required.

Course Objectives :

1. To discuss concept of arches and its ILDs, curved beams.

2. To find behaviour of cables, structure by plastic theory.

3 To explain basics of matrix methods and its use in flexibility matrix method.

4. To use stiffness matrix method, direct stiffness methods for analysis of structures.

Course Outcomes (CO)

UNIT-II

CO 1 | Explain reactions and forces in arches, curved beam.

CO 2 | Evaluate structural response of cables, plastic theory.

CO 3 | Determine relation between stiffness and flexibility matrix, unknowns in indeterminate structures by
flexibility matrix method.

CO 4 | Analyse indeterminate structures by stiffness methods

Course Outcomes (CO) to Programme Outcomes (PO) mapping (scale 1: low, 2: Medium, 3: High)

POO1 | POO2 | POO3 | POO4 | POO5 | PODE | POO7 | POO8 | POO9 | PO10 | PO11 | PO12
co1 2 1 3 - - - - - - - -
co2 2 3 1 - - - - - - - - -
co3 1 3 - - 2 . - - - - E -
co4 1 3 - - 2 - - - - -

UNIT-I

Arches: Theory of arches, Eddy’s theorem, Circular, parabolic and geometric arches, Linear arch, concept of
radial shear force and axial thrust, analysis of three hinged and two hinged arches with various loads, Effect of
yielding of supports, rib shortening and temperature changes, tied arches, ILD for two hinged arches, ILD for
three-hinged arches.
Curved beam: Introduction, forces on curved beams, analysis of circular arch cantilever beam.

Cables: Introduction, components and functions, Equilibrium of cable, Cables subjected to concentrated load
and uniformly distributed load, length of cable, effect of change in temperature in suspension cables.

Plastic Analysis of structures: Introduction, Plastic bending of beams, shape factors, Plastic hinges, Types of
Mechanisms, Load Factors, Numerical- beams and frames

Applicable from Batch Admitted in Academic Session 2021-22 Onwards

Page 469

(3 Scanned with OKEN Scanner




Handbook of B.Tech. Programmes offered by USICT at Affiliated Institutions of the University.

UNIT-HI

Matrix Analysis of structure: Introduction, Force and displacement methods of analysis, flexibility influence
coefficients and stiffness influence coefficients, Relation between flexibility matrix and stiffness matrix.
Flexibility matrix method: Development of flexibility matrices by physical approach, Flexibility matrices for
truss and frame elements, load transformation matrix, development of total flexibility matrix of the structure,
analysis of simple structures, plane truss and plane frame, nodal loads and element loads, lack of fit and
temperature effects.

UNIT - IV

Stiffness matrix method: Development of stiffness matrices by physical approach, stiffness matrices for truss
and frame elements, displacement transformation matrix, development of total stiffness matrix, analysis of
simple structures, plane truss and plane frame, nodal loads and element loads, lack of fit and temperature
effects.

Direct stiffness method: Introduction, element stiffness matrix, rotation transformation matrix,
transformation of displacement and load vectors and stiffness matrix, Introduction to finite element method.

Textbook(s):
1. S S Bhavikatti, “Structural Analysis (Vol.l and Il)”, Vikas Publication, Fourth Edition (2011)
2. S. Ramamrutham, R. Narayan, “Theory of Structures”, Dhanpat Rai Publishing Company, (2017)

References:

1. C.S. Reddy, “Basic Structural Analysis”, Tata McGraw Hill (2017)

2. Devdas Menon, “Advanced Structural Analysis”, Narosa Publishing House (2015)

3. R.C. Hibbler, “Structural Analysis”, Pearson Education

4. C.K. Wang, “Matrix methods of structural analysis”, International Textbook Company
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Advanced Structural Design L{P|C
3 3
Discipline(s) / EAE / OAE Semester Group Sub-group Paper Code
CE 6 PCE PCE-2 CEE-312T

Marking Scheme:

1. Teachers Continuous Evaluation: 25 marks

2. Term end Theory Examinations: 75 marks

Instructions for paper setter:

1. There should be 9 questions in the term end examinations question paper.

2. The first (1st) question should be compulsory and cover the entire syllabus. This question should be
objective, single line answers or short answer type question of total 15 marks.

3. Apart from question 1 which is compulsory, rest of the paper shall consist of 4 units as per the syllabus.
Every unit shall have two questions covering the corresponding unit of the syllabus. However, the student
shall be asked to attempt only one of the two questions in the unit. Individual questions may contain upto
5 sub-parts / sub-questions. Each Unit shall have a marks weightage of 15.

4. The questions are to be framed keeping in view the learning outcomes of the course / paper. The standard
/ level of the questions to be asked should be at the level of the prescribed textbook.

5. The requirement of (scientific) calculators / log-tables / data — tables may be specified if required.

Course Objectives :

1. To know the concept of designing RCC structure using Indian codes.

2. To know the concept design and analysis of earthquake-resistant structure.
3. To calculate and design plate girder and gantry girder.

4, To familiarize students about flat slab and its design.

Course Outcomes (CO)

CO1 [ Analyse earthquake-resistant structure using IS: 1893:2016. Design of G+3 Building using |IS: 456:2000
CO 2 | Design of water tank using 1S: 3370.

CO 3 | Calculate and design girder using IS: 800:2007

CO 4 [ Analysis and Design of Industrial Building.

Course Outcomes (CO) to Programme Outcomes (PO) mapping (scale 1: low, 2: Medium, 3: High)

PO01 | PO02 | POO3 | POO4 | POOS | POO6 | POO7 | POOS | POOS | PO10 | PO11 | PO12
co1 | 2 1 . . . - . . : . : 3
co2 | 1 . - : 2 : : : : : : 3
co3 | 3 1 i i i - 2 i i i - -
coa | 1 . . : 3 - : . : . : 2
Unit |

Introduction to Seismic design: General principles of seismic design, Introduction to IS 1893 : 2002, Building
equivalent static analysis, Vertical distribution of seismic forces and horizontal shears, dynamic analysis, design
spectrum, Seismic weights, Modal combination, Load combinations and permissible stresses, Guidelines for
earthquake resistant design, Ductile detailing for seismic design, Analysis for lateral Loads: Introduction to IS
875 Part-lll. Design of G+3 Building. Design of slab, beam, column and footing as per IS 456:2000.

Unit I

Concrete structure design: Design of elevated and underground water tanks as per 1S: 3370 and IS: 1893 Part-
V. Forces acting on the water tank. Types of water tanks. Design of retaining walls, Types of retaining wall,
Various conditions of backfill, Components of Retaining wall, Forces acting on retaining wall, stability checks,
Design of Box culvert.
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Unit Il

Beam supported and unsupported, Plate girder, Types of Plate Girder, Components of Plate Girder, Gantry
girder including lateral and flexural torsional building, design of structural elements, Components of plate
girder. Components of Gantry Girder, Loads acting on gantry girder, Types of gantry girder, and design of
gantry girder as per I1S: 800:2007

Unit IV

Design of Industrial Building. Introduction, Roof and side coverings, Design loads, purlins, end bearings, general
framing of industrial buildings, bracings. Components of Industrial Building. Wind load analysis using
IS:875:2016 (All Parts), Orientation of Purlins. Types of Roof Coverings, Permissible loads to be considered for
each component of industrial building.

Textbook(s):
1. N.Krishna Raju, R.N.Pranesh, “Reinforced concrete Design”, CBS Publishers
2. S.K Duggal, Design of Steel Structure, P.C.Varghese, “Advance Reinforced Concrete Design” PHI Delhi

References:
N. Krishna Raju, “Prestressed concrete”, Tata McGraw Hill.

Arther H. Nilson, “Design of concrete structures”, Tata McGraw Hill

Arya and Ajamani, “Design of steel structures”, Nem Chand and Bros. Publishers

C. Syal and A.K. Goel, “Reinforced concrete structures”, S. Chand.

Prestressed concrete, Pandit and Gupta, CBS

T.Y. Lin, Design of Prestressed Concrete Structures, Asia Publishing House, 1955.

Edward Nawy, Prestressed Concrete: A fundamental approach, prentice hall, New Jersey
BIS 1893 — 2002 and BIS 875 Part |lI

Krishna Raju, “Advance Reinforced concrete Design” CBS Publishers

PR ol o U g B oo e
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1. Teachers Continuous Evaluation: 40 marks
2. Term end Theory Examinations: 60 marks

Advanced Structural Design Lab L|P|C
2 |1
Discipline(s) / EAE / OAE Semester Group Sub-group Paper Code
CE 6 PCE PCE-2 CEE-312P
Marking Scheme:

Instructions:

1. The course objectives and course outcomes are identical to that of (Advanced Structural Design) as this is
the practical component of the corresponding theory paper.

2. The practical list shall be notified by the teacher in the first week of the class commencement under
intimation to the office of the Head of Department / Institution in which the paper is being offered from the
list of practicals below. Atleast 10 experiments must be performed by the students, they may be asked to
do more. Atleast 5 experiments must be from the given list.

Design of Retaining Wall.

Design of Industrial Building.

R 3 M B W e e e =
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To design G+3 Building using STAAD PRO.

Earthquake Analysis of Buildings as per 1S:1893:2016.
Wind Analysis of Buildings as per IS 875:2007(Part 3).

Design of gantry girder using 1S:800:2007

Design of Prestressed Concrete Structure as per 15:1343

To determine and design a water tank in STAAD PRO using 1S:3370 (Part V)

Design and prepare a prototype model of all structural components showing detailing of reinforcement.
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1. Teachers Continuous Evaluation: 40 marks
2. Term end Theory Examinations: 60 marks

Building Material and Concrete Testing Lab L|P|C
2 |1
Discipline(s) / EAE / OAE Semester Group Sub-group Paper Code
CE 5 PC PC CEC-353
Marking Scheme:

Instructions:

1. The practical list shall be notified by the teacher in the first week of the class commencement under
intimation to the office of the Head of Department / Institution in which the paper is being offered from the
list of practicals below. Atleast 10 experiments must be performed by the students, they may be asked to
do more. Atleast 5 experiments must be from the given list.

Course Objectives:

the requirement of real time structures

1 To understand the building material, characterization and its application

2. To recognize the importance of material characteristics and their contributions to strength
development in Concrete

3. To identify the suitable material for construction and various building components

4, To ascertain and measure engineering properties of concrete in fresh and hardened state which meet

Course Outcomes (CO)

co1 Assess the different properties of Cement.
co2 Determine the different properties of aggregates.
cCO3 Understand the standard testing procedure of bricks, sand, concrete, aggregate, etc
co4 Design & describe the preparation of concrete and testing of concrete
Course Outcomes (CO) to Programme Outcomes (PO) mapping (scale 1: low, 2: Medium, 3: High)
POO1 | POO2 | POO3 | POO4 | POOS5 | POO6 | POO7 | POOB | POO9 | PO10 | PO11 PO12
co1 3 3 - 3 3 2 - - 3 2 2
co2 3 3 - 3 3 2 - - 3 2 - 2
cO3 3 3 - 3 3 2 - - 3 2 - 3
cCOo4 3 3 - 3 3 2 - - 3 2 - 3
1. Shape & size, water absorption and compressive strength of brick
2. Normal consistency, initial and final setting time of cement.
3. Fineness and soundness of cement.
4. Heat of hydrations of cement, specific gravity of cement, fine and course aggregates.
5. Sieve analysis and fineness modulus of fine and course aggregates.
6. Water absorption fine and coarse aggregates and impurities tests on aggregates.
7. Compressive strength, workability of lime and cement mortars.
8. Proportioning of aggregates and mix design.
9. Work ability by slump test, compaction factors and Vee-bee consistometer test along with compressive and

tensile strength of concrete.

10. Non-destructive tests on concrete (Rebound hammer and UPVT)
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1. Teachers Continuous Evaluation: 25 marks
2. Term end Theory Examinations: 75 marks

Disaster Management L|P|C
4 )
Discipline(s) / EAE / OAE Semester Group Sub-group Paper Code
CE 6 PCE PCE-3 CEE-322
Marking Scheme:

Instructions for paper setter:

1. There should be 9 questions in the term end examinations question paper.
2. The first (1st) question should be compulsory and cover the entire syllabus. This question should be
objective, single line answers or short answer type question of total 15 marks.
3. Apart from question 1 which is compulsory, rest of the paper shall consist of 4 units as per the syllabus.
Every unit shall have two questions covering the corresponding unit of the syllabus. However, the student
shall be asked to attempt only one of the two questions in the unit. Individual questions may contain upto
5 sub-parts / sub-questions. Each Unit shall have a marks weightage of 15.
4. The questions are to be framed keeping in view the learning outcomes of the course / paper. The standard
/ level of the questions to be asked should be at the level of the prescribed textbook.
5. The requirement of (scientific) calculators / log-tables / data — tables may be specified if required.

Course Objectives :

1. To provide a general concept in the dimensions of disasters caused by nature beyond the human
control

2, To familiarize the student about the disasters and environmental hazards induced by human activities

. To aware about disaster preparedness, response and recovery.

4. To know about the latest technology in mitigation of disasters

Course Outcomes (CO)

CO1 [ Understand the knowledge of the significance of disaster management,

CO 2 | Analyse the occurrences, reasons and mechanism of various types of disaster

CO 3 | Understand the preventive measures as Civil Engineer with latest codal provisions

CO4 | Apply the latest technology in mitigation of disasters

Course Outcomes (CO) to Programme Outcomes (PO) mapping (scale 1: low, 2: Medium, 3: High)

(BMTRPC); structural and non-structural measures.

for all disasters.

UNIT-II

Introduction: Disaster, Emergency, Hazard, Mitigation, Disaster Prevention,
Geological based disasters: Earthquake, Tsunamis, Landslides and avalanches: Definition, causes and
structure; past lesson learnt and measures taken; their Characteristic features, Impact and prevention, Atlas

POO01 | POO2 | POO3 | POO4 | POOS5 | POO6 | POO7 | POO8 | POOS | PO10 | PO11 | PO12
CO1 3 1 1 2 2 3 - - - - -
CO2 3 3 1 2 1 3 - - - - - -
cO3 2 2 3 2 2 2 - - - - - -
CO4 2 2 3 1 1 2 - - - - -
UNIT-I

Man-made Disaster: Fire, Industrial Pollution, Nuclear Disaster, Biological Disasters, Accidents (Air, Sea, Rail
& Road), Structural failures (Building and Bridge), War & Terrorism etc. Causes, effects and practical examples

Hydro-meteorological based disasters: Disaster Management Act 2005, Role of NDMA, NDRF, NIDM, Tropical
Cyclones, Floods, droughts, mechanism, causes, role of Indian Meteorological Department, Central Water
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Commission, structure and their impacts, classifications, vulnerability. Desertification Zones, causes and
impacts of desertification, Characteristics, Vulnerability to India and Step to combat desertification, Forest
Fires; Causes of Forest Fires; Impact of Forest Fires, Prevention.

UNIT-HI

Disaster Preparedness and Response Preparedness: Disaster Preparedness: Concept and Nature, Disaster
Preparedness Plan, Prediction, Early Warnings and Safety Measures of Disaster, Role of Information,
Education, Communication, and Training, Role of Government, International and NGO Bodies, Role of IT in
Disaster Preparedness, Role of Engineers on Disaster Management

Response: Introduction to Disaster Response, Response Plan, Communication, Participation, and Activation of
Emergency Preparedness Plan, Search, Rescue, Evacuation and Logistic Management, Role of Government,
International and NGO Bodies.

UNIT - IV

Rehabilitation, Reconstruction and Recovery: Reconstruction and Rehabilitation as a Means of Development,
Damage Assessment, Post Disaster effects and Remedial Measures, Creation of Long-term Job Opportunities
and Livelihood Options, Disaster Resistant House Construction, Sanitation and Hygiene, Education and
Awareness, Dealing with Victims’ Psychology, Long-term Counter Disaster Planning, Role of Educational
Institute

Textbook(s):
1. J. P.Singhal Disaster Management Laxmi Publications
2. Dr. Mrinalini Pandey Disaster Management Wiley India Pvt. Ltd.

References:

1. Savindra Singh and Jeetendra Singh, Disaster Management, Pravalika Publications, Allahabad

2. Nidhi GaubaDhawan and Ambrina Sardar Khan, Disaster Management and Preparedness, CBS
Publishers & Distribution

3. Selected Resources Published by the National Disaster Management Institute of Home Affairs, Govt. of
India, New Delhi.
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Economics for Engineers L{P|C
2 2
Discipline(s) / EAE / OAE Semester Group Sub-group Paper Code
All 5 HS/MS HS HS-301

Marking Scheme:

1. Teachers Continuous Evaluation: 25 marks

2. Term end Theory Examinations: 75 marks

Instructions for paper setter:

1. There should be 9 questions in the term end examinations question paper.

2. The first (1st) question should be compulsory and cover the entire syllabus. This question should be
objective, single line answers or short answer type question of total 15 marks.

3. Apart from question 1 which is compulsory, rest of the paper shall consist of 4 units as per the syllabus.
Every unit shall have two questions covering the corresponding unit of the syllabus. However, the student
shall be asked to attempt only one of the two questions in the unit. Individual questions may contain upto
5 sub-parts / sub-questions. Each Unit shall have a marks weightage of 15.

4. The questions are to be framed keeping in view the learning outcomes of the course / paper. The standard
/ level of the questions to be asked should be at the level of the prescribed textbook.

5. The requirement of (scientific) calculators / log-tables / data — tables may be specified if required.

Course Objectives :

1. To explain the basic micro and macro economics concepts.

2. To analyze the theories of production, cost, profit and break even analysis.

3 To evaluate the different market structures and their implications for thebehavior of the firm.
4. To apply the basics of national income accounting and business cycles tolndian economy.

Course Outcomes (CO)

CO1 | Analyze the theories of demand, supply, elasticity and consumer choicein the market.

CO 2 | Analyze the theories of production, cost, profit and break even analysis.

CO 3 | Evaluate the different market structures and their implications for thebehavior of the firm.
CO 4 | Apply the basics of national income accounting and business cycles tolndian economy.
Course Outcomes (CO) to Programme Outcomes (PO) mapping (scale 1: low, 2: Medium, 3: High)

PO01 | POO2 | POO3 | POO4 | POOS5 | POO6 | POO7 | POO8 | POOS | PO10 | PO11 | PO12
CO1 1 2 1 2 1 - 1 - 1 1 3 1
CO2 1 2 1 2 1 1 - d 1 3 1}
CO3 1 2 1 2 1 1 - 1 1 3 1
co4 1 2 1 2 1 - 1 - 1 1 3 1
UNIT-I

Introduction: Economics Definition, Basic economic problems, Resource constraints and welfare
maximization. Microand Macro economics. Production Possibility Curve.Circular flow of economic activities.
Basics of Demand, Supply and Equilibrium: Demand side and supply side of the market. Factors affecting
demand & supply. Elasticity of demand & supply — price, income and cross-price elasticity. Market equilibrium
price.

UNIT-II

Theory of Consumer Choice: Theory of Utility and consumer’s equilibrium.Indifference Curve analysis, Budget
Constraints, Consumer Equilibrium.

Demand forecasting:Regression Technique, Time-series, Smoothing Techniques: Exponential, Moving
AveragesMethod
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UNIT-HI

Cost Theory and Analysis:Nature and types of cost, Cost functions- short run and long run, Economies and
diseconomies of scale

Market Structure:Market structure and degree of competitionPerfect competition, Monopoly, Monopolistic
competition, Oligopoly

UNIT - IV

National Income Accounting:Overview of Macroeconomics, Basic concepts of Nationallncome Accounting
Macro Economics Issues: Introduction to Business Cycle, Inflation-causes,consequences and remedies:
Monetary and Fiscal policy.

Textbook(s):
1. H.C. Petersen, W.C. Lewis, Managerial Economics, 4th ed., Pearson Education 2001.

References:

1. S.K. Misra& V. K. Puri, Indian Economy, 38th ed., Himalaya Publishing House, 2020.

2. D.N. Dwivedi, Managerial Economics, 8" Edition, Vikas Publishing house

3. D. Salvatore, Managerial Economics in a Global Economy, 8th ed., Oxford University Press, 2015.
4. S. Damodaran, Managerial Economics, 2 nd ed., Oxford University Press, 2010.

5. M. Hirschey, Managerial Economics, 12th ed., Cengage India, 2013.

6. P.A. Samuelson, W.D. Nordhaus, S. Nordhaus,Economics,18th ed., Tata Mc-Graw Hill, 2006.
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1. Teachers Continuous Evaluation: 25 marks
2. Term end Theory Examinations: 75 marks

Environmental Engineering - Il L|P|C
4 )
Discipline(s) / EAE / OAE Semester Group Sub-group Paper Code
CE 5 PC PC CEC-309
Marking Scheme:

Instructions for paper setter:

1. There should be 9 questions in the term end examinations question paper.
2. The first (1st) question should be compulsory and cover the entire syllabus. This question should be
objective, single line answers or short answer type question of total 15 marks.
3. Apart from question 1 which is compulsory, rest of the paper shall consist of 4 units as per the syllabus.
Every unit shall have two questions covering the corresponding unit of the syllabus. However, the student
shall be asked to attempt only one of the two questions in the unit. Individual questions may contain upto
5 sub-parts / sub-questions. Each Unit shall have a marks weightage of 15.
4. The questions are to be framed keeping in view the learning outcomes of the course / paper. The standard
/ level of the questions to be asked should be at the level of the prescribed textbook.
5. The requirement of (scientific) calculators / log-tables / data — tables may be specified if required.

Course Objectives :

1. To analyse the Physical, Chemical and Biological characteristics of wastewater.

2. To understand various processes of disposal of sewage.

3 Able to differentiate various unit operations and processes with design applications.
4. To explain municipal solid waste sources, its characteristics and treatment options.

Course Outcomes (CO)

CO1 [ Analyse the Physical, Chemical and Biological characteristics of wastewater.

CO 2 | Understand various processes of disposal of sewage.

CO 3 | Differentiate various unit operations and processes with design applications.

CO 4 | Explain municipal solid waste sources, its characteristics and treatment options.

Course Outcomes (CO) to Programme Outcomes (PO) mapping (scale 1: low, 2: Medium, 3: High)

stability.

UNIT-II

PO01 | POO2 | POO3 | POO4 | POOS5 | POO6 | POO7 | POO8 | POOS | PO10 | PO11 | PO12
CO1 1 3 2 3 0 0 2 0 0 0 1 0
CO2 2 1 3 3 2 1 1 0 d 1 1 2
CO3 1 2 3 3 2 1 0 0 0 1 1 1
co4 2 1 1 2 2 1 2 0 1 1 1 1
UNIT-I

Sewerage systems and their components: Introduction to sewerage system, Estimation of sewerage and
drainage discharge, Dry weather flow, capacity of sewers, self-cleansing and non-scouring velocities,
calculations of sizes and grades, forms and cross sections of sewers, hydraulic characteristics of circular sewer
sections, egg shaped sewers, systems of drainage, separate, combined and partially combined systems.

Quality and characteristics of sewage: physical, chemical and biological characteristics of sewage, Aerobic and
anaerobic decomposition of sewage, nitrogen, sulphur and carbon cycles, population equivalent, relative

Disposal of Sewage Effluents: Disposal of treated / untreated / partially treated effluents in natural water
bodies, Self-purification of stream, Standard for effluent disposal on land, Disposal by land treatment / sewage
farming methods, sewage sickness and its preventive measures, Treatment standards for sewage effluents.
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Primary Treatment of Wastewater: Types of treatment units in primary treatment, their functions and
efficiencies, analysis and design of screening, grit chambers, detritus tank, skimming tanks and primary

sedimentation tank.
UNIT Il

Secondary Treatment of Wastewater: Concepts of Biological treatment and removal mechanism, Aerobic and
Anaerobic systems, analysis and design of attached and suspended growth systems like—trickling filter,
Rotatory biological contractor, activated sludge process, septic tank, upflow anaerobic sludge blanket reactor
(UASB), Imhoff tank, and oxidation pond; secondary sedimentation tank.

Sludge Thickening and Sludge Digestion: Sludge characteristics, sludge volume and solids relationships,
Aerobic and anaerobic digestion, Factors affecting sludge digestion and their control, disposal of digested
sludge.

UNIT IV

Municipal Solid Wastes and its Disposal: Sources and collection of municipal solid wastes, characteristics of
solid wastes, treatment and disposal-sanitary landfilling method, composting, incineration, thermal pyrolysis,
dumping in-to the sea, pulverisation and shredding, autoclaving.

Textbook(s):
1. S.K.Garg, Sewage Disposal and Air Pollution Engineering (Environmental Engineering Vol.-ll).
2. Dr. B.C. Punmiga, Ashok Kr. Jain, Arun Kr. Jain, Wastewater Engineering, Laxmi Publications.

References:

1. Metcalf and Eddy, Wastewater Engineering: Treatment and Reuse, Tata McGraw-Hill, New Delhi.

2. G L Karia and R A Christian, Wastewater Treatment Concepts and Design Approach, Prentice Learning
Private Ltd., New Delhi.

3. Manuel of Sewerage and Sewage Treatment, CPH and EE organization, Ministry of Works and Housing,
Govt. of India, New Delhi, 2006.

4. SR AQasim, and G Zhu, Wastewater Treatment and Reuse, CRC Press, Taylor and Francis Group, New York.

5. ML Davis, Water and Wastewater Engineering, McGraw-Hill, New Delhi.
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1. Teachers Continuous Evaluation: 40 marks
2. Term end Theory Examinations: 60 marks

Environmental Engineering Lab L|P|C
2 |1
Discipline(s) / EAE / OAE Semester Group Sub-group Paper Code
CE 5 PC PC CEC-357
Marking Scheme:

Instructions:

1. The course objectives and course outcomes are identical to that of (Environmental Engineering) as this is the
practical component of the corresponding theory paper.
2. The practical list shall be notified by the teacher in the first week of the class commencement under
intimation to the office of the Head of Department / Institution in which the paper is being offered from the
list of practicals below. Atleast 10 experiments must be performed by the students, they may be asked to
do more. Atleast 5 experiments must be from the given list.

R 3 M B W e e e =

To determine chlorine demand and residual chlorine.

To determine pH, turbidity, electrical conductivity of the given sample.

To determine the total hardness, calcium and magnesium in the given sample.
To find the amount of Fluoride, Sulfate, iron and manganese in the given sample.

To determine the optimum coagulant dose quantity for a given sample of raw water.

To determine the most probable number [MPN] of coli-forms of the given sample.
To determine the solids [total, suspended and dissolved] of the given sample
To find out total settle-able solids [by Imhoff Cone] in the given wastewater sample.

To estimate the amount of dissolved oxygen present in the given wastewater sample.

10. To estimate the value of biochemical oxygen demand [BOD] in the given water sample/sewage sample.

11. To find out chemical oxygen demand [COD] of the given wastewater sample.

12. Field visit of water/sewage treatment plant.
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1. Teachers Continuous Evaluation: 25 marks
2. Term end Theory Examinations: 75 marks

Environmental Impact Assessment L|P|C
4 )
Discipline(s) / EAE / OAE Semester Group Sub-group Paper Code
CE 6 PCE PCE-1 CEE-310
Marking Scheme:

Instructions for paper setter:

1. There should be 9 questions in the term end examinations question paper.
2. The first (1st) question should be compulsory and cover the entire syllabus. This question should be
objective, single line answers or short answer type gquestion of total 15 marks.
3. Apart from question 1 which is compulsory, rest of the paper shall consist of 4 units as per the syllabus.
Every unit shall have two questions covering the corresponding unit of the syllabus. However, the student
shall be asked to attempt only one of the two questions in the unit. Individual questions may contain upto
5 sub-parts / sub-questions. Each Unit shall have a marks weightage of 15.
4. The questions are to be framed keeping in view the learning outcomes of the course / paper. The standard
/ level of the questions to be asked should be at the level of the prescribed textbook.
5. The requirement of (scientific) calculators / log-tables / data — tables may be specified if required.

Course Objectives :

1. To Define and Classify Environmental Impacts and the terminology
2. To Understand the environmental Impact assessment procedure
3. To Explain the EIA methodology

4. To List and describe environmental audits

Course Outcomes (CO)

CO 1 | Identify the environmental attributes to be considered for the EIA study

CO 2 | Formulate objectives of the EIA studies

CO 3 | Identify the methodology to prepare rapid EIA

CO4 | Prepare EIA reports and environmental management plans

Course Outcomes (CO) to Programme Outcomes (PO) mapping (scale 1: low, 2: Medium, 3: High)

International agreements.

UNIT-II

PO01 | POO2 | POO3 | POO4 | POOS5 | POO6 | POO7 | POO8 | POOS | PO10 | PO11 | PO12
CO1 1 - - 2 - 3 - - - 2 -
CO2 - 1 2 - - - 3 1 - 1}
CO3 - 3 1 - 1 - 2 - 1 1 - -
co4 - 2 - - 1 - 1 - 2 - 1 3
UNIT-I

Introduction: The Need for EIA, Indian Policies Requiring EIA, The EIA Cycle and Procedures, Screening,
Scoping, Baseline Data, Impact Prediction, Assessment of Alternatives, Delineation of Mitigation Measure and
EIA Report, Public Hearing, Decision Making, Monitoring the Clearance Conditions, Components of EIA, Roles
in the EIA Process. Government of India Ministry of Environment and Forest Notification (2000), List of projects
requiring Environmental clearance, Composition of Expert Committee, Ecological sensitive places,
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EIA Methodologies: Environmental attributes-Criteria for the selection of EIA methodology, impact
identification, impact measurement, impact interpretation & Evaluation, impact communication, Methods-Ad
Hoc methods, Checklists methods, Matrices methods, Networks methods, Overlays methods. EIA review-
Baseline Conditions -Construction Stage Impacts, post project impacts.

UNIT-HI

Environmental Management Plan: Environment Management Plan Preparation, Monitoring of Environmental
Management Plan, |dentification of Significant or Unacceptable Impacts Requiring Mitigation, Mitigation Plans
and Relief & Rehabilitation, Stipulating the Conditions, Monitoring Methods, Pre- Appraisal and Appraisal.
Preparation of EIA for developmental projects- Factors to be considered in making assessment decisions.

UNIT -1V

Environmental Legislation and Life cycle Assessment: Environmental laws and protection acts, Constitutional
provisions-powers and functions of Central and State government, The Environment (Protection) Act 1986,
The Water Act 1974, The Air act 1981, Wild Life act 1972, Guidelines for control of noise, loss of biodiversity,
solid and Hazardous waste management rules.

Life cycle assessment: Life cycle analysis, Methodology, Management, Flow of materials-cost criteria- case
studies.

Textbook(s):
1. Barthwal, R. R., Environmental Impact Assessment, New Age International Publishers, 2002
2. Anjaneyulu. Y and Manickam. V., Environmental Impact Assessment Methodologies, B.S. Publications,

2007

References:
1. Jain, R.K,, Urban, L.V,, Stracy, G.S., Environmental Impact Analysis, Van Nostrand Reinhold Co., 1991.
2. Rauy, J.G. and Wooten, D.C., Environmental Impact Assessment, McGraw Hill Pub. Co., 1996.
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