COURSE STRUCTURE 

FOR 

OPEN ELECTIVE SUBJECTS OFFERED BY DEPARTMENT OF CIVIL ENGINEERING
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DEPARTMENT OF CIVIL ENGINEERING

ODISHA UNIVERSITY OF TECHNOLOGY AND RESEARCH

Techno Campus, Mahalaxmi Vihar, Ghatikia

Bhubaneswar-751029, Odisha India

List of Open Elective subjects offered by Department of Civil Engineering to be effective from academic session 2023– 2024 admitted batch

	Sl.
No.
	Subject
Type
	Semester
	Subject Code
	Subject Name
	Teaching Hours
	Credit
	Maximum Marks

	
	
	
	
	
	L
	T
	P
	
	IA
	EA
	PA
	Total

	1
	OE-1
	5th
	IP4301
	Disaster Management and Mitigation and Life Cycle Analysis
	3
	0
	0
	3
	40
	60
	-
	100

	2
	OE-2
	8th
	IP4302
	Project Management
	3
	0
	0
	3
	40
	60
	-
	100

	
	
	
	IP4304
	Advanced Numerical Methods
	
	
	
	
	
	
	
	

	3
	OE-3
	8th
	IP4306
	Sustainable Materials and Green Buildings
	3
	0
	0
	3
	40
	60
	-
	100

	4
	OE-4
	8th
	IP4173
	Geo-Environmental Engineering
	3
	0
	0
	3
	40
	60
	-
	100

	
	
	
	IP4310
	Integrated Waste Management for a Smart City
	
	
	
	
	
	
	
	

	
	Total
	12
	0
	0
	12
	160
	240
	-
	400


	DISASTER MANAGEMENT AND MITIGATION 

	CREDIT
	3
	SUBJECT CODE: IP4301
	L-3
	T-0
	P-0

	PREREQUISITES: 

	COURSE OUTCOMES
At the end of the Course, the student will be able to 

	CO1
	Affirm the usefulness of integrating management principles in disaster mitigation work.

	CO2
	Distinguish between the different approaches needed to manage pre- during and post- disaster periods.

	CO3
	Explain the process of risk management.

	CO4
	Relate to risk transfer.

	CONTENT

	Module 1

(12 hours)
	Introduction: Concepts and definitions: Disaster, hazard, vulnerability, resilience, risks, frequency and details, capacity, impact, prevention, mitigation.

Disasters classification; natural disasters (floods, draught, cyclones, volcanoes, earthquakes, tsunami, landslides, coastal erosion, soil erosion, forest fires etc.); manmade disasters (industrial pollution, artificial flooding in urban areas, nuclear radiation, transportation accidents, terrorist strikes, etc.); hazard and vulnerability profile of India, mountain and coastal areas, ecological fragility.

 Disaster Impacts: Classification, Causes, Impacts including social, economic, political, environmental, health, psychosocial, etc.- Differential impacts- in terms of caste, class, gender, age, location, disability, etc. Dos and Don’ts during various types of Disasters.

	Module 2

(10 hours)
	Disaster Risk Reduction (DRR): Disaster management cycle – its phases; prevention, mitigation, preparedness, relief and recovery; structural and non-structural measures; risk analysis, vulnerability and capacity assessment. Emerging approaches in Disaster Management - Three stages: Pre-disaster stage (preparedness), Emergency stage and Post Disaster stage – Rehabilitation. Roles and responsibilities of government, community, local institutions, NGOs and other stakeholders; Policies and legislation for disaster risk reduction, DRR programmes in India and the activities of National Disaster Management Authority.

	Module 3

(12 hours)
	Environment and Development: Factors affecting vulnerability such as impact of developmental projects and environmental modifications (including of dams, land use changes, urbanization etc.), sustainable and environmental friendly recovery; reconstruction and development methods. 

Disaster management: Applications and case studies - Landslide Hazard Zonation: Case Studies, Earthquake Vulnerability Assessment of Buildings and Infrastructure: Case Studies, Drought Assessment: Case Studies, Coastal Flooding: Storm Surge Assessment, Floods: Case Studies; Forest Fire: Case Studies, Man Made disasters: Case Studies, Space Based Inputs for Disaster Mitigation and Management and field works related to disaster management.

	Total lecture hours : 30 Hours

	TEXTBOOKS

	1.
	Tushar Bhattacharya, “Disaster Science and Management”, McGraw Hill India Education Pvt. Ltd., 2017.

	2.
	Pradeep Sahni, “Disaster Mitigation: Experiences and Reflections”, Prentice Hall, 2004.

	3.
	Singhal J.P. “Disaster Management”, Laxmi Publications, 2010.

	4
	Govt. of India: Disaster Management Act, Government of India, New Delhi, 2007

	REFERENCES

	1.
	Donald Hyndman & David Hyndman, “Natural Hazards; Disasters”, Cengage Learning, 2010.

	2.
	Singh B.K., Handbook of Disaster Management: Techniques & Guidelines, Rajat Publication, 2008.


	CO-PO MAPPING

	COs
	PO 1
	PO 2
	PO 3
	PO 4
	PO 5
	PO 6
	PO 7
	PO 8
	PO 9
	PO 10
	PO 11
	PO 12
	PSO 1
	PSO 2

	CO1
	1
	2
	2
	2
	2
	3
	3
	3
	3
	3
	1
	1
	1
	3

	CO2
	1
	2
	2
	2
	2
	3
	3
	3
	3
	3
	1
	1
	1
	3

	CO3
	1
	2
	2
	2
	2
	3
	3
	3
	3
	3
	1
	1
	1
	3

	CO4
	1
	2
	2
	2
	2
	3
	3
	3
	3
	3
	1
	1
	1
	3

	Correlation Level          1: Slight        2: Moderate     3: High


	PROJECT MANAGEMENT

	CREDIT
	3
	SUBJECT CODE: IP4302
	L-3
	T-0
	P-0

	PREREQUISITES: Mathematics

	COURSE OUTCOMES

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

	CO1
	Interpret the concepts of Project Management for planning of any projects.

	CO2
	Identify the risk and propose techniques to reduce the risk of the project.

	CO3
	Integrate project management techniques like bar charts, CPM, and PERT for effective scheduling and control

	CO4
	Optimize the cost, time and resources of a project using management techniques.

	CONTENTS

	Module 1
(7 hours)


	Basics of Project Management: Introduction, Need for Project Management, Project Management Knowledge Areas and Processes, The Project Life Cycle, The Project Manager (PM), Phases of Project Management Life Cycle, Project Management Processes, Impact of Delays in Project Completions, 

Project Identification and Selection: Introduction, Project Identification Process, Project Initiation, Pre-Feasibility Study, Feasibility Studies.

Project Planning: Introduction, Project Planning, Need of Project Planning, Roles and Responsibility project leader, Project Planning Process, Work Breakdown Structure (WBS), Concept of Organisational Structure (OBS), LOB.

	Module 2 (7 hours)


	PERT and CPM: Introduction, Development of Project Network, Time Estimation, Determination of the Critical Path, Floats and types, Time- Cost trade off, Direct and Indirect cost, Cost slope, Crashing of project time, PERT Model, Time estimates, Slack and types, Critical path,  Probability of Completion Time for a project.

Project Resource leveling: Introduction, Resource Allocation, Resource Smoothening and Leveling, Project Cost Estimate and Budgets, Cost Forecasts  

	Module 3 (8 hours)


	Project Performance Measurement and Evaluation: Introduction, Performance Measurement, Productivity, Project Performance Evaluation, Benefits and Challenges of Performance Measurement and Evaluation.

Project Execution and Control: Introduction, Project Execution, Project Control Process, Purpose of Project Execution and Control, Project Close-out, Termination and Follow-up: Introduction, Project Close-out, Steps for Closing the Project.

	Module 4 (8 hours)


	Project Risk Management:Introduction, Risk, Risk Management, Role of Risk Management in Overall Project Management, Steps in Risk Management, Risk Identification, Risk Analysis, Reducing Risks

Project Management Software: Introduction, Advantages of Using Project Management Software, Common Features Available In Most of the Project Management Software

	Total lecture hours : 30 Hours

	Test Books:

	1. 
	Jha Kumar Neeraj, Construction Project management Theory and Practice, Pearson- 2011

	2. 
	Nagarajan K., Project Management, New Age International Publishers, Sixth Edition 2011

	3. 
	Shrivastava U. K., Construction, Planning and Management, Galgotia Publication, -2012

	4. 
	Sengupta&Guha, Construction, Planning and Management, Tata McGraw Hill, ND 1995

	Reference Books:

	1
	Chitkara K.K, Construction Project Management Planning, Scheduling and Control, Tata McGraw Hill Publishing Co New Delhi ,1998

	2
	Moder. J., Project Management with CPM, PERT and Precedence Diagramming,VanNorstrant Reinhold Co.

	3
	Peurifoy R.L., Construction, Planning, Equipments and Methods, McGraw Hill  -2010

	4
	Gahlot&Dhir, Construction, Planning and Management, New Age Publisher- 2010


	CO-PO-PSO MAPPING

	COs
	PO 1
	PO 2
	PO 3
	PO 4
	PO 5
	PO 6
	PO 7
	PO 8
	PO 9
	PO 10
	PO 11
	PO 12
	PSO1
	PSO2

	CO1
	3
	3
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	1
	
	
	
	2
	1

	CO2
	3
	3
	
	1
	
	
	
	
	1
	
	
	
	2
	1

	CO3
	2
	3
	3
	1
	2
	
	
	
	
	
	
	
	2
	1

	CO4
	2
	2
	3
	
	2
	2
	3
	
	2
	
	
	1
	2
	1

	Correlation Level
1: Slight
2: Moderate
3: High


	ADVANCED NUMERICAL METHODS

	CREDIT
	3
	SUBJECT CODE: IP4304
	L-3
	T-0
	P-0

	PREREQUISITES: Engineering Mathematics



	COURSE OUTCOMES

At the end of the Course, the student will be able to 

	CO1
	Familiarize with finite precision computation, numerical solutions of nonlinear equations in a single variable.

	CO2
	Develop and understanding of numerical interpolation and approximation of functions, numerical integration and differentiation.

	CO3
	Understand numerical solution of ordinary differential equations.

	CO4
	Familiarize with calculation and interpretation of errors in numerical methods.

	CONTENT

	Module 1

(12 hours)
	Introduction: Introduction to numerical methods and analysis and computer programming; Error Analysis: Approximations; Round off and Truncation errors; Error Analysis. Roots of Equations (single variable): Method of Bisection, Regular Falsi, Secant Method, Fixed point Method, Newton Raphson method, Multiple roots. Analysis and order of convergence. Polynomials: Mueller’s method, Bairstow’s method.
Solution of Linear System of Equations: Dense, Sparse and Banded systems, Direct Methods -Gauss Elimination, Gauss-Jordan, LU decomposition, Thomas Algorithm. Condition number of matrix, effect of round-off errors. Iterative improvement of solution by direct methods. Iterative methods: Jacobi and Gauss Seidel iteration, rate of convergence of iterative methods. Successive over Relaxation. Solution of Nonlinear System of Equations: Iterative methods, Fixed Point iteration, Newton-Raphson method.

	Module 2

(10 hours)
	Approximation Theory: Approximation of Continuous functions -basis functions, norms and semi-norms, inner product, formulation of least square problem, derivation of normal equations, orthogonal basis functions. Tchebycheff and Legendre polynomials. Interpolating polynomials: Newton’s divided difference polynomial, Lagrange polynomials. Interpolation using spline functions: linear, quadratic and cubic splines. Polynomial regression of discrete data. Transformation of nonlinear problems to linear approximation problems. Eigenvalues and Eigenvectors: Power method, inverse power method. Fadeev-Leverrier method for formulation of the Characteristic polynomials, QR decomposition.


	Module 3

(12 hours)
	Numerical Differentiation:  Introduction to finite difference approximations, truncation error analysis. Finite difference approximations on irregular grid. Richardson’s extrapolation. Numerical Integration: Rectangular rule, Trapezoidal Rule and Simpson's rule. Local and global error analysis. Romberg Integartion. Gauss Quardrature, Improper Integrals. ODE, Initial Value Problems: Euler's method, improvement of Euler's method, Runge -Kutta Methods, Multi Steps Methods. Predictor Corrector Methods. ODE, Boundary Value Problems: Decomposition into Linear System of ODEs, Shooting Method, Direct Method. Partial Differential Equations: Elliptic, Parabolic and Hyperbolic Equations, Explicit and Implicit Methods, Crank Nicholson Method.



	Total lecture hours : 30 Hours

	TEXTBOOKS

	1.
	Jain M.K, SRK Iyenge and RK Jain, “Numerical Methods for Scientific &Engg. Computation”.

	2.
	Mathews J. H “Numerical Methods for Mathematics, Science and Engineering”.

	REFERENCES

	1.
	Gerald C.F and PO Wheatley “Applied Numerical Analysis”.

	2.
	Rajeshwaran S, “Numerical Methods in Science & Engineering (A Practical Approach)”, Willey Publication.

	3.
	Gupta S.C and V. K. Kapoor “Fundamentals of Applied Statistic”, Sultan Chand & Sons.


	CO-PO-PSO MAPPING

	COs
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	Correlation Level
1: Slight
2: Moderate
3: High


	SUSTAINABLE MATERIALS AND GREEN BUILDINGS

	CREDIT
	3
	SUBJECT CODE: IP4306
	L-3
	T-0
	P-0

	PREREQUISITES:  Physics, Mathematics, Building Materials

	COURSE OUTCOMES

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

	CO1
	Explain fundamental concepts of sustainable engineering and the principles of sustainable material choices in civil engineering. 

	CO2
	Apply principles of sustainable engineering to assess impacts during the pre-building, building, and post-building phases, focusing on aspects like waste reduction, energy efficiency, and use of non-toxic materials. 

	CO3
	Analyze the impact of building design, construction, and maintenance on the environment and natural resources, and compare different approaches for achieving energy efficiency in buildings. 

	CO4
	Evaluate the sustainability performance of buildings using criteria like the LEED india rating system and assess the life cycle costing of building components, considering both economic and environmental impacts.

	CONTENT

	Module 1

(10 hours)
	Introduction, Embodied energy, Operational energy in Building and Life cycle energy. Ecological foot print, Bio-capacity and calculation of planet equivalent. Principles of Sustainable Engineering.Role of Material: Carbon from Cement, alternative cements and cementitious material, Alternative fuel for cements for reduction in carbon emission. Sustainability issues for concrete. Role of quality, minimization of natural resource utilization, High volume fly ash concrete, geo-polymer concrete. Understanding water cycle, Water conservation and protection technologies, Water treatment systems and assessment of water management technologies.  

	Module 2

(8 hours)
	Pre-Building Phase, Impact on society regarding Waste Reduction, Pollution Prevention, Recycled Content, and Embodied Energy Reduction, Building Phase, Impact on Reduction in Construction Waste, Energy Efficiency, Water Treatment/Conservation, Use of Non-Toxic or Less-Toxic Materials, Renewable Energy Systems, and Longer Life, Post-Building Phase, Impact on Disposal-Reusability, Recyclability, and Biodegradability. 

	Module 3

(6 hours)
	Definition of Green Building. Impact of design, construction & maintenance of buildings on our environment and natural resources. Benefits of building green. Green Building Features, Material and Resources, Water Efficiency, Optimum Energy Efficiency. 

	Module 4

(8 hours)


	Typical Energy Saving Approach in Buildings, LEED India Rating System and Energy Efficiency, Radiation budget, Surface water balance, Effects of trees and microclimatic modification through greening, Life cycle costing of the building and components including the economic & environmental impact and performance.

	Total lecture hours : 30 Hours

	 TEXTBOOKS

	1.
	David T. Allen, and David Shonnard, Sustainable Engineering: Concepts, Design and Case Studies, Pearson Education


	2.
	Bhavik R. Bakshi, Sustainable Engineering: Principles and Practice, Cambridge University Press

	3.
	HarharaIyer G, Green Building Fundamentals, Notion Press

	 REFERENCES

	1.
	Dr. Adv. HarshulSavla, Green Building: Principles & Practices

	2.
	Joanne Kauffman and Kun-Mo Lee, Handbook of Sustainable Engineering, Springer

	3.
	Catherine Mulligan, Sustainable Engineering: Principles and Implementation, CRC Press


	CO-PO MAPPING

	COs
	PO 1
	PO 2
	PO 3
	PO 4
	PO 5
	PO 6
	PO 7
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	PO 9
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	PO 11
	PO 12
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	PSO 2

	CO1
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	CO2
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	3
	3
	2
	3
	2
	3
	3
	3
	1
	2
	3
	2
	3
	2

	CO4
	3
	3
	3
	3
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	3
	3
	2
	3
	3
	2
	3
	3

	Correlation Level          1: Slight        2: Moderate     3: High


	GEO-ENVIRONMENTAL ENGINEERING 

	CREDIT
	3
	SUBJECT CODE: IP4173
	L-3
	T-0
	P-0

	PREREQUISITES: Geotechnical Engineering - I and Environmental Engineering

	COURSE OUTCOMES

At the end of the Course, the student will be able to 

	CO1
	Analyze and be able to find various engineering properties of wastes 

	CO2
	Understand the soil-water interaction and design of geosynthetic for waste contamination 

	CO3
	Study the waste containment facilities and disposal practices 

	CO4
	Understandingand design of an engineering landfill 

	CONTENT

	Module 1                                                                                                

	Scope of geo environmental engineering -: Multiphase behavior of soil, role of soil in geo-environmental applications , importance of soil physics, soil chemistry, hydrogeology, biological process sources and type of ground contamination, impact of ground contamination on geo-environment, Soil mineralogy characterization and its significance in determining soil behavior. 

	Module 2                                                                                                 

	Soil-water interaction and concepts of double layer – forces of interaction between soil particles. Concepts of unsaturated soil – importance of unsaturated soil in geo-environmental problems, measurement of soil suction, water retention curves. 

Soil-water-contaminant interactions and its implications – Factors effecting retention and transport of contaminants. 

	Module 3                                                                                                   

	Evolution of waste containment facilities and disposal practices – Site selection based on environmental impact assessment, different role of soil in waste containment – different components of waste containment system and its stability issues. Site characterization, risk assessment of contaminated site, 

Remediation methods: objectives of site remediation, selection and planning of remediation methods, some examples of in-situ remediation. 

	Module 4                                                                                                 

	Landfills: Types of landfill, site selection, waste containment liners, leachate collection system, cover system, gas collection system.

	Total lecture hours : 30 Hours

	TEXTBOOKS

	1.
	Rowe R.K.,"Geotechnical and Geoenvironmental Engineering Handbook" Kluwer Academic Publications, London,2000

	2.
	Reddi L.N. and Inyang, H. I.,"Geoenvironmental Engineering, Principles and Applications" Marcel Dekker Inc. New York,2000. 

	3.
	Sharma H.D. and Reddy K.R.,"Geoenvironmental Engineering: Site Remediation, Waste Containment, and Emerging Waste Management Technologies" John Wiley & Sons, Inc., USA, 2004

	4
	 Mitchell, J.K.,"Fundamentals of Soil Behavior" Wiley,2005.

	REFERENCES

	1.
	Hillel D.,"Introduction to Soil Physics" Academic Press, New York,1982.

	2.
	Sparks, D.L.,"Environmental Soil Chemistry" Academic Press, New York,2002.
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	Correlation Level
1: Slight
2: Moderate
3: High


	INTEGRATED WASTE MANAGEMENT FOR A SMART CITY 

	CREDIT
	3
	SUBJECT CODE: IP4310
	L-3
	T-0
	P-0

	PREREQUISITES: Environmental Sciences, Introduction to Environmental Engineering

	COURSE OUTCOMES

At the end of the Course, the student will be able to 

	CO1
	Classify urban solid wastes based on physical and chemical characteristics.

	CO2
	Analyze MSW collection, processing, and disposal technologies.

	CO3
	Interpret Indian regulations on MSW, C&D, and e-waste management.

	CO4
	Evaluate integrated waste management solutions for smart cities.

	CONTENT

	Module 1
(07 hours)
	Fundamentals of Waste Management & Regulatory Framework

Introduction to Solid Waste Management: Types, sources, and challenges, Characteristics and quantification of MSW, MSW Rules 2016, Swachh Bharat Mission and Smart Cities Program.

	Module 2
(09 hours)
	Municipal Solid Waste Handling and Disposal

Collection, segregation, transportation, and processing of MSW, Landfilling: Design, operation, environmental concerns, Composting: Aerobic and anaerobic processes, Energy recovery techniques: RDF, incineration, WTE systems

	Module 3
(06 hours)
	Specialized Waste Streams – C&D and E-Waste

Overview of C&D waste: Composition and challenges, C&D Waste Management Rules, Beneficial reuse: Recycled aggregates, materials, E-Waste: Sources, global and Indian scenarios, E-Waste Management Rules 2016 and implementation barriers

	Module 4
(08 hours)
	Integrated Approaches and Smart City Case Studies

Current issues and challenges in SWM, Analysis of MSWM in 20 selected smart cities, Stakeholder engagement, policy gaps, and integrated solutions, Innovative practices and sustainable urban waste systems.

	Total lecture hours : 30 Hours

	TEXTBOOKS

	1.
	George Tchobanoglous, Hilary Theisen and Samuel A Vigil, Integrated Solid Waste management, Tata McGraw Hill

	2.
	William A Worrell and P. Aarne Veslind, Solid Waste Engineering, 2nd Edition (SI Edition) Cengage Learning, 2012 (ISBN-13: 978-1-4390-6217-3)

	REFERENCES

	1.
	Manual on Solid Waste Management, prepared by The Central Public Health and Environmental Engineering Organization(CPHEEO), India

	2.
	MSW Management Rules 2016, Govt. of India, available online at CPCB website.

	3.
	Electronic Waste Management Rules 2016, Govt. of India, available online at CPCB website
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1: Slight
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